This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
| Preparation and Spectral Characterization of Sulphur-Containing
== A Diarylazo Compounds
\ Margit Schulze®; Horst Hartmann®
@ Max-Planck-Institut fiir Polymerforschung, Mainz > Fachhochschule Merseburg, Merseburg

To cite this Article Schulze, Margit and Hartmann, Horst(1994) 'Preparation and Spectral Characterization of Sulphur-
Containing Diarylazo Compounds', Phosphorus, Sulfur, and Silicon and the Related Elements, 95: 1, 531 — 533

To link to this Article: DOI: 10.1080/10426509408034305
URL: http://dx.doi.org/10.1080/10426509408034305

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509408034305
http://www.informaworld.com/terms-and-conditions-of-access.pdf

Downl oaded At: 11:20 29 January 2011

Phosphorus, Sulfur, and Silicon, 1994, Vol. 95-96, pp. 531-533 © 1994 OPA (Overseas Publishers Association) Amsterdam B. V.
Reprints available directly from the publisher Published under license by Gordon and Breach Science Publishers SA
Photocopying permitted by license only Printed in the United States of America

PREPARATION AND SPECTRAL CHARACTERIZATION OF
SULPHUR-CONTAINING DIARYLAZO COMPOUNDS

MARGIT SCHULZE®) and HORST HARTMANND)
a) Max-Planck-Institut far Polymerforschung, P.O. 3148, D-565128 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 caiculations in
the framework of the PPP and LHM methods, respectively.

INTRODUCTION

Recently we have found a simple route for preparing 1-arylazo-substituted aryl
sulphides starting from alkyl or ary! mercaptanes and arylazo-substituted chloro
arylenes which have been accessible by a simple reaction of 1-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 chioro-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 well-elaborated PPP method [5] as well as the LHM
method [6] have been performed considering the substituted diarylazo
compounds 1- 5. 531
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The results of the PPP calculations are summarized and compared to
corresponding experimental data for the compounds studied in the following
table. As can be seen, the experimental data can be satisfactorily described by
this method for both the mercapto and the other substituted arylazo derivatives.

!

O

RESULTS

Measured Data Calculated Data
Nr.| Amax (loge) v (logf) v Av  op®
ta | 31728 (4.34) 31.54 (0.09) 29.84 - 0.00

1b | 3248 (4.40) 30.86
1 a

(0.09) 29.51 33 +0.227

le | 3808 (4.44) 26.31 52313.27 (0.12) 26.37 347 -0.592
2a | 33138 (442) 3021 - [3.63 (0.11) 2927 - +0.778
2b | 327 (4.25) 30.58 371360 (0.10) 29.03 24

2d | 4070 3.33 (0.10) 26.88 239
20 | 43728 (449) 22.88 733{3.20 (0.11) 25.81 346

3e | 447C (4.32) 22.37 45112.90 (0.11) 23.36 281
4a | 3898 (4.30) 2570 - |3.71 (0.06) 25.08 -

d4e | 5202 (4.33) 18.90 680/2.39 (0.11) 19.27 581
5a | 4450 (4.22) 22.47 - |2.70 (0.01) 21.78 -
5b | 450 (4.25) 2222 25(2.67 (0.03) 21.59 19
Sc | 452d (4.20) 2212 35(261 (0.05 21.05 73

a) Ref. [7), b) Ref. [8]; ©) Ref [9], 9) Ref. [10], @) Ref. [4]



Downl oaded At: 11:20 29 January 2011

PREPARATION AND SPECTRAL CHARACTERIZATION 533

Due to the results of the LHM methad, which can reproduce the experimental
data satisfactorily also, the observed bathochromic effect of alkylmercapto
groups attached at arylazo chromophores resuits from two different effects,
namely from a rather low ionization energy of the aryimercapto group, giving
rise to a relatively low-energetic 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 reiatively 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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