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SPECTROSCOPY LETTERS, 1 2 ( 6 ) ,  439-444 ( 1 9 7 9 )  

S .Hedewy 

Faculty of Sciences , University of Riyad , Saudi Arabia 

ESR study of the brown - modification of some 

copper (11) - aroylhydrazone complexes revealed 

a reduction i n  the  type of polycrystal l ine 

spectra  which have been noticed for the  corresponding 

green - form complexes. The estimated values of both 

magnetic suscep t ib i l i t y  and magnetic moment were 

l e s s  than those f o r  the green chelates.  

1. INTRODUCTION ----------- -- ---_--------- 

Two modifications of copper (11) - aroylhydrazone complexes 

and brown ) were i so l a t ed  as a r e s u l t  of the reac t ion  of (green 

copper ace ta te  with l igands : 

( Rq 9 R 2  ; H 9 C6H5 ; H 9 P*H3.C6% ; H 9 p-CH30.C6Y, and H , 
p-C1.C6H4) . 
previously(’). The aim of t h i s  work is  t o  extend t h i s  study t o  

include the  brown - form chelates  . 
ESR study of t he  green - form have been reported 
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440 HEDEWY 

2. EXPERIMENTAL 
- - - .. - _ - - - - - - - - ___----__-_-_- 

X - band spectra were recorded using Varian E - 12 spectrom- 
eter . Dimethyl - formamide ( DMF ) was used as a solvent due to 

insolubility of the complexes in the previously used solvents 

( toluene and chloroform ) . 

3. RESULTS and DISCUSSION -------_----- -------------========P==E 

An observable reduction in the type of polycrystalline spectra 

have been noticed for the brown chelates . Instead of the three 
g - factor spectrum observed for the green form of complex (11) * 
resulting from exchange interaction between misaligned 

axes , the corresponding brown modification exhibited axial 
spectrum with two principal g - values indicating strictly 
parallel alignment of symmetry axes of the local copper (11) ion 

environment in the unit cell . 

tetragonal 

On the other hand the brown form of complexes (I) , (111), 
and (IV) showed nearly an isotropic spectrum with a single g-value 

consisting of an asymmetrical line, due to the perpendicular part 

of the spectrum, but absorption due to the parallel spectrum was 

not detected although a sufficient gain have been used in this 

orientation . The line width of these asymmetrical lines showed 
negligable change at liquid nitrogen temperature . The observed 
g - values and line widths for the brown chelates under study are 
given in Table (I) . 

Spin - spin interactions affeot the line width either a8 
broadening ( dipole - dipole interaction ) , or as narrowing 
( exchange interaotion ) . For purely dipolar interactions 
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I1 H p-CH3O .C 6H4 2.198 
not measurable 

2,028 

between identical spins in field of cubic symmetry , the expected 
line width for polycrystalline powders is given by the expressions(*) 

2 8.5 
6 

e H 2 b =  3/5S ( S + 1 g2/8 
and, r 

A H d d  = 2.35 [AH' 1% 
where r is the distance between the neighbowing spins . 

For complexes under investigation, there are no informations 

in the literature about the crystal structure . However, if the 
observed linewidths were attributed to the dipolar interaction 

alone, then the estimated distances between neighbowing spins 

in the three complexes 

11 A', and 

complexes, indicating the existence of exchange narrowing . 
Such a predication was assured from the analysis of the l ine 

shape by the method described by m e w  Swar~p(~) which indicated 

an approach to the Lorent~ian(~,~) shape. 

I , I11 , and IV amount the values 9.7 A', 

12.2 A' respectively which may be large for such 

Solution spectra of these complexes in DMF revealed 

only the metal quartet hyperfine structure with smearing of 
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nit rogen s p l i t t i n g e  which were observed i n  t h e  case of t h e  green 

complexes . The estimated values o f  both molar magnetic suscep- 

t i b i l i t y  yav. and magnetic moment pav. using t h e  expressions: 

showed s l i g h t  l e s s  values copared with those of t h e  corresponding 

green complexes. As it is  c l e a r  from Table (2)  , these values a r e  

s t i l l  within t h e  normal range f o r  copper complexes. 

Dissimilar t o  t h e  green form of  complex (IV),  where t h e  

frozen so lu t ion  spectrum indicated an approach of copper (11) - 
ion during the  f reez ing  process forming ionic  c l u s t e r s  with i o n i c  

concentration n > 1 0  , the  corresponding brown modification 

exhibi ted a t  77OK t h e  spectrum i l l u s t r a t e d  i n  Fig.(l) which is  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
2
0
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



COPPER (11) AROYLHYDRAZONE COMPLEXES 4 4 3  

.. ,r9.(1) Frozen solution spectrum of complex ( I v )  

Table ( 3 )  

2.200 2.023 175.00 29.5 0.744 I 

I1 2.213 2.030 173.49 28.6 0.760 

I11 2.217 2.036 172.20 24-05 0.767 

IV 2.220 2.043 170.10 20.44 0.770 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
2
0
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



444 HEDEWY 

typical of simply complexed copper (11) ions in frozen solutions. 

The line width of the first line in the lowest field , <AH>, 
defined as 0.3 times the distance from the center of the first 

peak to the skirt , which equals 13 gaues , denotes low ionic 
concentration ( n rY 0.5 )(6) with no cluster formation . 

The brown - form chelates exhibited the same covalency 

trends as the green one0 with inconsistencies in these trends as 

calculated from vpriations of g and A . Table (7)  shows 

the covalency of complexes under investigation. Such a behaviour 

was explained previously(’ ) as due to a continuously changing 

II I1 

fraction of the metal 4s character in the 

state . 
Author would like to thank Dr. M.Isskander , Alexandria 

University for prepearing the complexes. 
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