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E.S.R. and optical absorption studies on two copper (II)
Schiff-base complexes in solutions
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Department of Physics. Osmania University, Hyderahad-500007
(Recrived 4 October 1977)

As a part of our general programme to study stereochemistry and metal ligand
bond natuie of organo-metal complexes in solutions by physical ethods, wo
have taken up the ESR. and optical absorption studies of two copper(T1)
Schifl-base comploxes (Healy et al 1975) formed by the condensation ol 3,3'-
(iminobis-propylamme) and 2-hydroxy-5-methylbenzophenone (hereafter referrod
to as Cu(mbp)) and 5-chloro-2-hydroxybenzophonone (hereafter roferred to as
Cu(cbp)). Crystal structuie is available only [or the former complexes (Hoaly
et al 1975) Trom tho erystal structure of this complex 1t s [ound that it iy a
five co-ordinate monomer formed with three nitrogen atoms and iwo oxygon
atoms arranged 1n a distorted square pyranndal fashion. [n this communication
an attompt has been mado to find out whether the coordmation around copper(TT)
ion and the crystal structure of theso complexes are same by compuring the
E.SR. und optical absorption data of thege complexes i solutions and powders
respootivoly  The ESR spectra of hoth the comploxes m solubions of benzene,
dioxane, pyridime and powders are recorded with, the help of a vaman E-4 2-band
E.SR spectromotor usmg E-231 regonant cavity  The ervors m the calculations
of g and hypafine sepaation (1) will be about 4-0-0005 and 4-0-5G rospectively
Optical absorption spectra of tleso complexes in sohitions are recorded with a
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Unicam SP-700 spectrometor. ESR. spoctra has heon recorded for Cu(cbp)
mn solutious of henzene, dioxune at toom temperature and pyridine at hoth room
and liqud nitrogen tompersturs  In the case of Cu(mbp) ES R speotra has
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Iig. 1. B S.R. Spectra of (1) Ca(MBP) and (u) Cu(CBP) both at room and hqud uirogen
temperatures m differont solvenis.

been recorded in pyridine both at room and hquul nitrogen temperatures Tho

ESR spoctra of Cu(ehp) in benzene (Figure 1a) has given the usual fowr line
spoctra with spm-dependent lme widths mdicating the formation of a sngle
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complex 1on in solution. In tho case of pyridine and dioxane solutions (Figures
Ib and ¢), the spectra consists of two hnes  This type of unusual nolvent effects
are also observed in the case of copper(II) f-diketonates (Stoklosa et al 1973),
whore hulky organic substituents are positioned on the ligand and are explained
a3 due to tho offect of viscosity, chemcal exchange and amsotropie reorientation
cffects.  The spectra of Cu(mhp) m pyudme at room temperature is not observ-
able which may be due to large spin-lattice mieraction The frozon sohttion
spectra of Cu(mbp) and Cu(ehp) in pyridine (Migures 1d and ¢) wio characteristic
of copper(Il) ion having tetragonal symmctry  The ¢y, g, and 4, values ol the
two complexos from the above spectra are obtamed usny the methods of Sands
and Swallen  Thoso values along with the oplicul data aud hond parameters
are givon in table 1 In the case of Cu(mbp) extra hyperfine Imes from ligand

Table 1. Principal ¢ and A vahtes and bond parametors of Cu(mbp) and Cu(chp)
in solutions

Substunco Solvent g > s gL Ay x 101 AE en™? a? s B2
em-?

Cu(chp) Pyndine 2112 2243 2046 ~168-1 12600, 0-742 0615 0612
14400

Ca(mbp) Pyndmo 2126 2:250 2064 —166-2 12600, 0750 0719 0624
14400

mitrogen atons are also mdicated on the perpendicular component of the spectrum
Such a hypeifine spectrum s also observed i the chloroform solution of this
substance (Healy e of 1975)  Ax 1w ovident from table 1, tho value of <g.-,
Ay, gy 9. and AE (orbital sphtmg obtamed from optical spustra) valges for
both, the complexes are veory nearly equal indicating that the coordmation of
gopper(Ll) ion in both the complexcs is almost same

The metal-igand bond nature of both the complexes in pyridne is caleuluted
using M O thoory put forward by Makt & MceGarvey 1958 and Kivolson & Neiman
1961. Eventhough thws theory s proposed to calculate the bond paametors
of the planar complexes, for the sake of gimplictty number of workers applied
this theory for oetabcedral (Lewis & Alei 1966, Buluggu ¢t el 1971). and five-
co-ordmatoe complexed (Gregson & Mitia 1968), neglectng the contribution of
atoms which are out ol the prmeipal coordmation plane. Tro 1clationship
between principal ¢, £ and bond paramcters are given n the followmg exprossions
(Wasson & Zacharopoulos 1969).

(9. —200A2\E,,

T 1686 ot a% e (1)
—2:002)AF .
O Lt = b @
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at = —yP+H—2) § .- 2) 00 ®)

whero a, f, and f represont the o-bond. meplane 7 houd and out-of-plane 7
hond cooflicients tospectively We lave assignod that the values of optical
absorption at 14400 em = and 12600 ¢m- ! gorrespond to M,z aod ALK,y ros-
poctively  Using vhese values, the values of a¥ g2 and g* we caleulated and
are given 1o table 1 The values of a2 wnd g2 are found to he same for hoth tho
complexes  Tho o-hond m both the complexes is less covalent than the m-plane
7 bouding  The out-of-plane 7 bondug (42) of Cambp) s Iesin covalont than
that m Cu(chp)

The ES R spectra i powdors of Cu(ehp) and Cu(mbp) [Figure 1 and ¢]
are dufferent mdicating thal the cystal sttuctine of hoth the complexes are
different, although the covrdimation of coppa (1T) 1on m both the cuses appears
to he same  The powder spectia represent the overall symmetry of the unit
cell il confaius more than one molecule  Thus symmetry m the case of Cu(ehp)
appewrs Lo he cubic (sotropic g valkio speetra) and m the case of Cu(mbp) 14
thomhie (Jueubhul 1960)
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