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C~"', Sm" 1 , Gd111 , Dy111 , C•>ll and Cc111 

complexes of tridentate Schiff ba<;e derived from 
the conden~ltion of o-aminopbenol and p-naph-

thylglyoxal lu.ve been prepared and stujied by 
spectrophDtometry and infrared spectroscopy. 
The st01cbiom~try of the complelCes is establisheJ 
by spectrophotometric m"thods of analy11is and 
elemental analysis. 'fhe binding of the functional 
groups of the ligand to metal on complexation have 
been confirmed by infrared spectral study. 

Re-;ults and Discussion 
For the determination of stoichiometry, Vosburgh 

and Cooper's method was applied to determine the 
number of the complexes formed by the interaction 
of ligand and metal in the system. Equtmolar 
solutions of metal and ligand were prepared and 
different sets were prepared in the ratios 1 : I, 1 = 2, 
1 : 3 and 1 : 4. The optical density of the mixture 
was measured by a Bauch & Lomb Speotronic 20. In 
the optical density vs wavelength plot, the maxima 
of curves show the number of the complexes formed 
in the system. The wavelength at which the maxima 
occurs is suitable for further study and this method 
was applied to select the wavelength for each 
system. Molar-ratio method was applied to deter
mine the c~mposition of the complexe~. The curves 
were plotted between optical density and volume 
of variant (Fig. I) and break! in the curves shows 
the stoichiometry of aU the comple,;es. 

II 

Experimental a t 
The ligand p-naphthylidine-0-aminophenol was 

prepared by reftuxing equimolar quantities of both o 1 
glyoxal and amine in ethanolic medium in the I 
presence of a few drops of acetic acid. The contents 0 5 
were reftuxed for 2 h and then poured into distilled 
water and filtered. Finally it was washed with a 
ethanol. o o 3 -

The complexes were prepared by refluxing the 
metal salt and ligand solutions in dimethylfor
mamide in the ratio of 1 : 2 for 2 h and after 
keeping it for 2 or 3 days to concentrate the volume, 
the crystals of the complexes were recovered and 
washed. The composition of the complexes was 
ascertained by elemental analysis The infrared 
spectra(200-4 000 cm- 1 ) of the complexes were taken 
in KBr on a Perkin-Elmer Infra-Cord spectrophoto
meter. 
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Stability constant K 1 has been evaluated by 
molar ratio method by the formula K, =(1-c()j4a 
3c• where, c( is the degree of dissociation and C is 
the total concentration of the complex in mol dm•. 

The colour and melting point of the complexes 
are given in Table I. Free energy 6. F of complex formation has been 

-----------------·---TABl P 1-coLOfTR, M.P., STABILITY CoNSTANT AND ANALYTICAL DATA OP CoMPLEXES 

Com pd. Colour Mp AnaJvsis % : Found/(Calcd ) 
ac c H N -~eiiil K, AF 

Ce(C',.H,.O.N).CI Lig'1t 200 59.59 3.58 3 86 19.31 128Sxl0u -15.476 
bro"n (59.00) (3 47) (3 80) (19.28) 

Dy(C,.H, .o. N). NO. Brown 21S 55.98) 110 5.44 20.98 1 S61j )C JOU -15.622 
(55.50) (3.00) (5.40) (20,86) 

Gd(C,.H .. o. N).N01 Dallc 205 56.32 3.13 5.48 20.47 2 007x 10u -17.169 
brown (56 20) (3.07) (5.35) (20.40) 

6.621 x 10' 0 Cilm(C,.H,.O.N)0 N0a Dark 217 56.84 3.16 5.53 1!11.73 -JS.&.fj 
brown (56 70) (3.06) (5.38) (19.66) 

2717xl011 CI(C,.H,.o.N).CI Brown 220 68.03 3.78 4.41 8.19 -15.958 
(67.90) (3.59) (4.48) (8.22) 

1.783 )( 1011 -15.702 l;o(C,.ll,.o.N). Brown 210 71.29 3.96 462 9.57 
(71.04) (3.80) (4.85) (9.62) 
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evaluated by the equation, 
- L).F=- 2.303 RT log K,. Stability constant and 
free energy of the complexes are given in Table 1. 

lr spectral studies 2 The point of attachment 
of the ligand with the metal ion has been confirmed 
by studying the infrared spectrum of the ligand and 
the isolated chelates. 

The strong bond appearing atl 700 cm-t {C==O) 
in the ligand is shifted to lower frequency at 1 69.0· 
1 690 em 1 on complexation in all the systems, 
suggesting the formation of C-0 -M bonding. The 
strong bond at 1 630 cm- 1 in the ligand was assi
gned to azomethine group. On complexation, 
this gets lowered to 1 590-1 610 cm- 1 indicating the 
formation of M-N bond. Hence, it is concluded 
that coordination occurs through CH==N and 
C=O group. A peak observed at 3 400 cm- 1 (OH) 
in the ligand vanishes on complexation ; therefore, 
1t is concluded that the third point of attachment 
of m'tal to ligand occurs through the oxygen 
atom of OH group of the hgand. 
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DOYLE and Tobias1 pointed out that coordina
tion of four oxygen atoms by strong coulent 
bonds to Cp1Mil+(IV) moiety (M=Tl, V) would 

lead to weakening of the metal-ring bonds. tn 
order to investigate, whether or not the coordination 
of two nitrogen and two oxygen atoms around the 
titanium(IV)/ziroonium{IV) ion would produce a 
similar weakening of the metal-ring bonds, we 
studied the mteraction of Cp11 TtCI 1 /CP1 ZrCI8 with 
8-quinolinol in aqueous medium. We failed to 
tsolate derivatives in which two 8-quinolinate groups 
coordtnated to the Cp8 M•+ (M=TiH, Zr'Y). 
However. ionic compleltes of the type, [Cp1 M
(8-quinDlinol)}i- Cl- in which only one bidcntate 
8 quinDlinate group is coordinated to the tita-
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nium(IV)/zirconium{IV) ion are readily obtained. 
A number of halogeno and complex-halogenD salts 
of these complexes of the type [Cp11 M(S-quino
linol)J+x- {M=Tl or Zr; X-==Br·, 1-, CuCli, 
ZnCJ.{HlO)-, CdCI:-, HgCI;) have been isolated 
in aqueous medium and characterised. 

Experimental 
All reagents used were of analytical grade. 

Nitrogen and halogens were determined by standard 
gravimetric methods 11 • Conductance measurements 
were made in nitrobenzene at 30±0.05° with a 
Systronic 304 digital direct reading conductivitY 
meter. Infrared spectra (KBr) were recorded in 
the region 4 000-200 cm- 1 with a Perkin-Elmer 621 
grahog spectrophotometer. 1 H nmr spectra were 
recorded in deuterated 'acetone at a sweep width of 
900 H:z with a Perkin-Elmer R-32 spectropboto· 
meter. Chemical shifts are expressed relative to 
an internal reference of TMS (1% by volume). 

Prepatation of complexes : An aqueous solution 
of (Cp11 T1{8-quinohnol)]+CJ-/[Cp11 Zr(S-quinolinol)J+ 
Cl- was obtained by stirring an aqueous solution 
of Cp11 TtCI./Cp117rCI 11 with an excess of solid 
8-quinoJinol for about 1 h. The solution was 
filtered and the filtrate added separately to a bot 
solution of KBr, Kl, CuCI11 , ZnC1 11 , CdCl 11 and 
HgC1 11 • The solutiOn was digested over water-bath 
for 4 h. Ionic complexes of the type, [(Cp1 Ti· 
(8-quinohnol)]">X- and [Cp11 Zr(8-quinolinol)J+X~ 
(X=Br-, I-, CuCI3, ZnCI;, CdCI:- and HgCI;, 
respectively) were precipitated. These were filtered 
and washed with petroleum ether. 

Results and discussion 
Table 1 lists the analytical data and physical 

characteristics of the complexes. The complexes 
are thermally stable and decompose at higher 
temperatures without melting. They are soluble in 
acetone and THF, and partially soluble in chloro· 
form and dichlorometbane. With ZnCI 11 , an aquo· 
tricblorozincate(II) anion, [Cp11 M(8-quinolinolm 
ZnC1 8 (H 110)- is precipitated. The presence of 
coordmated water is identified by its intense infrared 
absorption at ....... 3 450 cm- 1 • Conductivity measure
ments show that all the complexes except CdCI; 
salts are 1 : 1 electrolytes in nitrobenzene. How· 
ever. in case of CdC I:- salts, the results are consis
tent with those of 1 : 2 electrolytes, indicating that 
the dinegative anions are precipitated. 

Infrared spectra: No halide bridging is observed 
in halide and complexhalo anion salts. The 
frequencies at 350-370 cm-1 region for complex· 
halogeno salts are characteristic of complex chloro 
anionc;1 '"· A strong band at 1 500 cm-1 in the 
free 8-hvdroxyquinoline may be assigned to C=-=N 
bond. In complexes, this band is shifted to lower 
wavenumb:r at-1 330 cm- 1 indic.1ting the coordi· 
nation of nitrogen atom of 8-hydroquinoline ligand 
to the metal•. Further, in the spectra of complexes, 


