10/20/22, 8:07 PM A Thermodynamic Assessment on the Reaction of Aromatic Amines Versus Reactivity with p-Benzoguinone from a Kinetic Study

Search De Gruyter D

B Requires Authentication Published by De Gruyter (O) January 22, 2017

A Thermodynamic Assessment on the
Reaction of Aromatic Amines Versus
Reactivity with p-Benzoquinone from a

Kinetic Study

M. L. Iskander, H. A. A. Medien and S. Nashed

From the journal Zeitschrift fiir Physikalische Chemie
https://doi.org/10.1515/zpch-1988-269131

Cite this Share this Citations { 2

@ You currently have no access to view or download this content. Please log in with your
institutional or personal account if you should have access to this content through either of

these. Showing a limited preview of this publication:

~&°0
We use cookies to improve your browsing experience.

Find out how we use cookies.

https://www.degruyter.com/document/doi/10.1515/zpch-1988-269131/html 1/6


https://www.degruyter.com/search?query=*&publisherFacet=De+Gruyter
https://www.degruyter.com/journal/key/zpch/html
https://doi.org/10.1515/zpch-1988-269131
https://badge.dimensions.ai/details/doi/10.1515/zpch-1988-269131?domain=https://www.degruyter.com
https://www.degruyter.com/
https://checkout.degruyter.com/cart?cart=view
https://www.degruyter.com/publishing/our-cookie-policy

10/20/22, 8:07 PM A Thermodynamic Assessment on the Reaction of Aromatic Amines Versus Reactivity with p-Benzoguinone from a Kinetic Study

[ Accept all cookies ’

{ Reject non-essential cookies ’

A Thermodynamic Assessment on the Reaction
of Aromatic Amines Versus Reactivity with p-Benzoquinone
from a Kinetic Study

By M. L. Iskander, H. A. A. Medien and S. Nashed'

With 3 Figures and 3 Tables (Received 16th Januar 1986;
in rev, version 22nd Januar 1987)

Abstract

The investigated aromatic amine-quinone reaction was found to proved kinetically as a second order
reaction. Reactivities of amines towards addition to p-benzoquinone have been determined by individual
rate measurements and carefully elucidated in terms of (i) electronic and mesomeric effects, (ii) the
standard free energy change AG?, (iii) the fraction of activated molecules (N*/N): Informations stream-
ing from different sources were found to indicate that electron repelling groups fend to increase the
reaction rate, whereas electron withdrawing groups decrease it. A substituent effect (p = —1.5) has
been observed. The thermodynamic activation parameters ol the reaction were determined and AS+
was found to be a linear function of AH* which points to the occurance of the same mechanism for the

investigated reaction using different aromatic amines.

Introduction

The kinetics and mechanism of the coupling of diazonium salts with aromatic amines
have been studied by WisTar [1), ScHMIDT [2] and VERHKOVSKYA [3]. Other kinetic
studies on the acylation of arylamines by acid chloride [4] or thioacetic anhydride [5]
and other reagents [6-8] were investigated. Also the addition of amines to p-tolyl-
vinylsulphone was kinetically studied. MARTYNOFF [}(}] and HarospooL {11] pointed
out to the nature of the product of aromatic amines with p-benzoquinone reaction.
Aromatic amines react quantitatively with p-benzoquinone to give 2-amino-p-benzo-
quinone and hydroquinone.

The present investigation presents on extended interest in elucidating the nature of
the aromatic amines-p-benzoquinone reaction in terms of a thermodynamic analysis
through a kinetic study.

Results and Discussion

Stoichiometry of reaction was determined by the molar ratio method [12], and the
red coloured product has a maximum absorption band at A 505 nm at molar ratio of
2: 1 (p-benzoquinone: aniline) [13].

! M. L. Iskanper, H. A. A. MepieN and S. NasHep, Chemistry Department, Faculty of Science,
Ain Shams University, Cairo, Egypt.
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