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ionized donor density and hence an increase in the
field for the same voltage is achieved. The increase
in the field will further enhance impact ionization
and donor density further incrcases and the entire
process becomes cumulative and instantaneous till
all the traps are iomized and switching takes place.
The transition from high to low conductivity state
can be explained on similar hmpes. In this case
negative bias s applied to the wupper electrode
(i.¢.. the direction of the bias is reversed). The
reverse bias increases the width of the depletion
rezion near cadmum sulphide aluminium interface
and for large applied voltage, impact ionization
supercedes field 1omization. Thus warm electrons
are generated near cadmum sulphide aluminium
interface which are trapped by barrier surrounded
trapping centres near oxide senuconductor inter-

face. This reduces the effecive ionized donor
density thereby resulting o a decrease of con-
ductivity.

CONCLUSION

1t is thus concluded that the memory switching
in the system considered is due to filling and empty-
ing of barrer-surrounded traps. which change its
occupancy and hence the conductivity at threshold
voltage when switching takes place.
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MAGNETIC PROPERTIES OF COPPER (II) COMPLEXES OF SCHIFF BASES DERIVED FROM
PYRROLE-2-ALDEHYDE AND ISOPROPANOLAMINE/2-AMINO-2-METHY LPROPANOL

A. SYAMAL AnD K, 5. KALE
Department o} Chenucal Technofogy, the University of Bombay, Matunga Road, Bombay 400019

ABSTRACT

The synthesis of new copper{ll)

aldehyde and isopropanolamine or 2-amino-Z2-methylpropanol is described.
coordinate through O, N and N as tridentate dibasic ligands.
by megnetic susceptibility (84-294° K}, infrared and electronic spectral studies.

complexes: of Schiff bases derived from pyrrole-2-

The Schiff bases
The complexes are characterised
The magnetic

moment of the copper (1) complex of pyrrole-isopropanolamine increases as the temperatute

is lowered

indicating ferromagnetic nature of the complex while that of the copper (1)

complex of pyrrole-2-amino-2-methylpropanol decreases with lowering of temperature indicating

antiferromagnetic nature of the complex.

The difference in magneuc properties

has been

attributed to the presence of steric hindrance arising out of two methyl groups in the latter

complex.

INTRODUCTION

RIDENTATE dibasic ligands yield metal com-

plexes which frequently exhibit novel structural
and magnetic properties'™3, The dibasic character of
these iigands force the metal (II) ions to dimerise
or polymerise leading to metal complexes with
unusual magnetic properties. The size of the
chelate nings influence the magnetic properties of
the copper (II) complexes4. We now report the
effect of steric hindrance on the magnetic behaviour

of the copper (1) complexes of Schiff bases. We
have prepared new copper (J11) complexes with the
tridentatc  dibasic ONN donor ligands I and I
and studied the magnetic properties of the com-
plexes from 84 to 294° K,

EXPERIMENTAL

Pyrrole-2-aldehyde (0-02 M) was dissolved in
40 m) ethanol and isopropanolamne (0-02 M) was
mixed with 10m! ethanol. These solutions were
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mixed and the mixture was refluxed on a water
bath for 20 min. to give a yellow solution of the
Schiff base. An aqueous solution of copper (1)
nitrate trihydrate (0-0l M in 20ml) was added
stowly to the Schiff base solution with stirring
followed by an aquecus solution of sodium carbo-
nate (0-01 M 1in 20m!). The mixture was stirred
magnetically at 60° C for one hr and then cooled
to room temperature. The separated green preci-
pitates were suction filtered washed with ethanol
and dried under vaccum. It was recrystallised
from benzene and dried under vacuum (Yield 50%).

OH

\N C:N—-—-CH——CH/

OH
4
C H3

[]

Cu (pyrrole-2-anuino-2-methylpropanol) was pres
pared by followmg a similar procedure as described
above. The complex was recrystallised from chloro-
form. (Yield 50%). |

The microanalyses were done at the University
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were done by the Gouy method. Diamagnetic
corrections of the metal and ligand atcms were
calculated using a standard source®. Electronic
spectra were recorded in chloroform with a Beckman
DK2 recording spectrophotometer using 10 mm
matched quartz cells. IR spectra were recorded
in KBr pellets on a Perkin Elmer Model 21 instru-
ment. The molecular weights were determined in
chloroform at 37°C using a Hewlett-Packard
Mechrolab Model 301 A vapour pressure osmometer
calibrated with benzil.

RESULTS AND DISCUSSION

The infrared spectra of the complexes do not
exhibit the »(OH) stretching vibration indicating
the ligand coordination, dibasic character of the
ligands and the absence of coordinated water in
the complexes. The osmometric molecular weight
measurements 1n chloroform ind:cate that the
copper (II) complex of I 1s tetrameric (Found :
840, Calcd. 854), and of II 1s dimeric (Found :
410, Calcd. 455). Apparently the steric factor
associated with the presence of two methyl groups
in the ligand II is preventing the formation of
tetrameric copper (1I) complex. The electronic
spectra in chloroform of copper (1I) complexes
of I and 1I exhibit a broad absorption band &t
15950 and 17030 cm1 respectively., This difference
in band position may be attributed to the presence
of different structures in these complexest 7,

The magnetic susceptibilities and magnetic
moments of the complexes at several temperatures
are presented i Table II. The magnetic moments
of the copper (II) complex of 1 increase as the
temperature 15 lowered. On the other hand, the
magnetic moments of the copper (I1) complex of
Il decrease with lowering of temperature. Approxi-
mating the magnetic properties using the Bleaney
and Bowers equation® gave positive J value
(] = 4 35cm’!) for the copper (11) complex of I
and negative J value (J==—133cm’!) for the
copper (1) complex of Hl. Thus the magnetic data

of Bombay. The analytical data are given in indicate that the copper (I1) complexes of 1 and
Table 1. The magnetic susceptibility measurements 1l are ferromagnetic and  antiferromagnetic,
TaBLE I
Analvtical and electronic spectral data of copper (II) complexes®
Complex Stoichiometry %C % H o/ N » max (e)
Cu (pyrrole-isopropanol- CuC,yH,,N;O Calcd. : 4495 4:68 13- 1 16950
amine) found : 4460 4:-70 13:0 (140*)
Cu (pyrrole~2-amino-2- CuC,H,:N,0 Calcd. :47-47 5:3 12-3 1 7030
methylpropanol) Found ¢ 47:60 60 121 (115%)

1 Abbreviation :

pyrrole =pyrrole-2-aldehyde.

wnlinli-allier

Curr. Sci.—3

* litre mole~?! em~?
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TaBLE I}

Magnetic susceptibilities and magnetic momenis of copper (I1) Schiff base complexes® ®

Cu {pyrrole-isopropanolamine)

e il e -

i

Cu (pyrrole-2-amino-2-methyl-propanol)

el

Temp. xOrT Jheft Je Temp. copr £ J°
CK) (BM) cm-* CK) X, (BM) cm?
(10-%.4s uniit) (10~%:4s unit)
293 1371 1-80 294 1059 1-58
215 1946 1:-83 215 1295 1-50
161 2646 1-85 159 1553 1-41
128 3388 1-87 +35 126 1694 1-31 —133
101 4310 1-87 105 1764 1:22
84 5283 1-89 84 1812 1-11

t* Magnetic moment was calculated using the Curie equation:

corr

ners=2-84 (""" T'BM.

respectively1,4,9,10 This difference in magnetic
behaviour in these two complexes may be related
to the presence of different structures in these com-
plexes—QOne a tetramer and the other, a dimer.
As the livands I and II both form five membered
chelate rings around copper (II) in aminoalicohol
part of the molecules, we behieve this significant
difference in magnetic behaviour 1s due to the
steric hindrance of the two methyl groups which
prevent the formation of tetramer in copper (1)
complex of II. On the basis of X-ray structure
determination of known copper (II) complexes of
tridentate dibasic Schiff bases with comparable
magnetic properties, we propose a square planar
structure for the dimeric, antiferromagnetic
copper (I1) complex of II and a distorted trigonal
bipyramidal arrangement for the tetrameric¢, ferro-
magnetic copper (II) complex of I'67,

It is iateresting to note that the copper (II) com-
plex of pvrrole-2-aldehyde-propanolamine is dimeric
with square planar arrangement around each copper
(1I) and the complex is involved in the antiferro-
magnetic spin-span coupling®. This ligand forms
a six membered chélate ring around copper (1)
in aminoalcohol part of the molecule. When the
sizc of the chelate ring is five membered in the
copper (II) compiex of the ligand I one gets a
ferromagnetic copper (1I) compound. We do not

¢ T.IP.=50x 108 cgs units.

¢ g=2-05 was used.

se¢ this chelate ring effect in the copper (1I) com-
plex of the ligand I due to the steric hindrance
as described earlier.
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