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Abstract 

w e  adducts of capper(l1)-rcsacetophenone oximate complex with pyridim, a-picoli~o. ~ - p i c o ~ i l ; e  
;;picdine, piperidine and quiuoline arc prepared and thelr tliernd. IR Spectrll and n.agnetic stcdks 
are carried out at room temperature. The dat.3 suggest that the adducts may have a binuciear 
~tm~'ture. 
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1. Introduction 

Extensive studies have been made using resacetophenone oxime (2,4-dihydroxy aceto- 
phenone oxime) as an analytical reagent in these laboratories and elsewhere. Raju 
et al' reported that the oxime reacted with. copper(m giving an insoll~ble brown pretipi- 
tate of composition 1 : 2 in acid medium. 

Seshagiri and RaoZ carried out th.e thermogravimetric study of the copper complex 
and ~ y x t e d  that tlie complex is tliermally stable up to 220" C. Tke copper complex 

.is not extracted fnto hydroparbon solve,nts. However, it was observed by Syama- 
sundari3 that the complex can be extracted into toluene in the presence of basescontain- 
ing nitrogen. This has heen ascribed by her to the adduct formation beiween the 
complex and the base. Adduct f o r m a i i o n 4 ~ ~ s  known to force bivalent metal ion 
such as Cu(I1) to dimerise in its complexes, thus making the complex exhibit unusukl 
magnetic moments. This type of magnetic exchange interactiops o f  Cu(l1) complexes 
have drawn much interest i n  recent yearse,' even though the mechanism of exchange 
remains controversial. The most widely accepted interpretation is a direct metal-metal 
interactione-lo, the magnitude being dependent on the metal-metal distance and the 
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llature of the terminal ligand. These facts prompted the present authors to under* 
the preparation and the study of infrared spectrophotometric, thermal and magnak 
behaviour of nitrogen base adducts of copper (m resacetophenone oximate complex. & 
present communication describes the results obtained in Lhe studies on the adduas 
uitb pyridine, picolines, piperidine and winoline. 

2. Experimental 

~ 1 1  the chnicals used are of AnalaR grade and the bases are pu~ified by tb.e reom 
mended procedure". 

2.2. Preparation of the adducts 

The oxinate complex of copper is prepared by the procedure of Raju et all. 
complex is dissolved in sliglr.1 excess of freshly pursed base and thc excess of base is 
slowly volatilised at temperature not exceeding 100" C. The solid obtained is used 
for the studyes. 

Thermogams are recorded in the presence of air nsing Staqton Model SM Recording 
unit. Tne heating rate is maintained at 6"/minute. The data are presentedinTable1. 

2.4. IR spectra 

The IR spectra in KBr are recorded in the region 4000-600 cn-I with the Perkin 
Elmer 257 instrument. The important spectral data are presented in Table II. 

2.5. Magnetic susceptibility measurements 

Magnetic susceptibility measurements are made over solid specimens using GWY 
method at room temperature. The Guoy tube is calibrated employing HgCo(NCS1t 
Diamagnetic corrections for hgand atom and ions are made using  pascal'^'^ c o n W .  
Magnetic moments are presented in Table IE. 

3. Resnlts and d i i m  

3.1. Tkrnwgravimet& studies 

E- Thermogrms show that tke first decomposition of the adducts starten at 110" Ct 
In the ease of piperi&m adduct and continued up to  150-160" C. In the t a m e  
range C.a. 150 to 210" C the residue obtained in the first decompositio~ i s  stable. as 
is followed by a loss in weight at constant temperature at about 210" C. The h a i  
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% loss in weight Probable component lost 

Found Calculated 

15.00 16.54 Two molecules of pylidiue 
67.00 70.15 Pour molecules of the oxime 

14.00 18.90 Two molecules of a-picoline 
66.00 68.16 Four molecules of the oxime 

18.00 18.90 Two molecules of 8-picolinc 
62.00 68.16 Four molecules of the oxime 

18.00 18.90 Two rnolecides of y-pimline 
62.00 68.16 Four molecules of the oxime 

27-00 27.30 Four molecules of pipaidinc 
55.00 61.79 Four molecules of the oxime 

23.00 24.46 Two molecuk of quinolme 
60.00 63.39 Four molecules of the oxime 

b r e d  and magnetic moment data 

OH vcm ' N-0 !J,, pKa of 
C=N (BM) the base 
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decomposition involving the clmge of temperature took place u.p to c.a. 360" C, n, 
weight losses corresponding to different deconlpositions mentioned above and ti: 
probable component lost are presented in Table 1. The final product of decomposir;oc 
above 360" C corresponds to metallic state in each case. 

3.2. LR spectral studies 

A comparison of the spectral data (cf. Table 'It) of the complex and the adducts $hm5 
that th-e C=N, and N-0 frequencies axe lawered in th.e case of adduas. f i  

of the lowering in tF.e frequency of C=N is very nmch less con~pard 
t b t  in N-0 frequency. It is noticed th.ai JJ-picoline exerted a win 
lowering in the case of unl,.ydrogenated bases stud.ied. Th.e shift in N-0 frqren; 
showed a relationship with. pKa values (cf. Table ?.I) of iE.e base except in r6 
case of a-picoSme and quinoline. Similar trend is noticed by W. E. Mash eidi; 
~~ - 2.l values of copper(m propionate adducts. Th.e deviation in the cw af 
&coIjne and quinoline can be traced to steric factors. The larger shift in the ~d 
pipmidine is also obvious from its large pKa value (11.2). 

3.3. Magnetic studies 

All the adducts are found paramagnetic and the magnetic moment values are 16s 
the spin only value of 1.73 BM of copper and also than the 1-8 BM obtained for tk 
copper complex. This decrease can be ascribed to th.e lnagneiic exchange interach 
the exchange being due to th,e direct metal-metal interaction. These in&actio~ 
mention& eartier are dependent on the nature of the terminal ligand and is larger a 
rhe ligand supplies more electron density to th,e metal ion. The following or& ii 

noticed in the interaction : 

y-pic > a-pic N $-pic > py. 

The order is in accordance with the electron donating ability of 11-e terminal lip4 
A linear relation between the magnetic moment and the pKu of the Iigand is obtained 
except in the case of a-picoline for the reasons mentioned earlier. Adduct fonnam 
may result in the formation of a penta co-ordinated complex or a binuclear compiwl 
Wowever, no change is expected in the magnetic behaviom of the adduct if it is am? 
change of co-ordination number from 4 to 5. The authors, therefore, propose TISI 
the adducts under study may have binuclear structures. Similar observation n i  
reported by Bore1 et ~ 1 %  in their studies on the adducts of Cu(II)-propionate * 
apiwline and &picoline. 

The authors wish t o  thank the authorities of the SW Autonomous ~ost-Gradw 
Centre, h a p u r ,  In&% for the fwilities provided, Prof. S. Brahmaji Rao, lid 
of the Department of Chanistry of the same Centre, for his keen interest in this 6 
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prof. G. Aravamudm, Depafllnent of Chemistry, Indian institute of ~echnolog ,  
&&dns, for providing facilities to condvct some experiments. One of the auth.ors 
,I;RKWP) is highly grateful l o  the D;recior, S W  Au.tonomou.s Post-Graduate 
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