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ABSTRACT. The complexation of hydrazide schiff base ligands such as N,N'-oxalylbis(salicylalde-
hyde hydrazone), N,N'-malonylbis(salicylaldehyde hydrazone), and N,N’-succinylbis(salicylaldehyde hy-
drazone) with Cd(II) ion was studied by polarographic method in DMSO solution. The order of stability
constants was OBSH<MBSH<(SBSH, and these ligands formed stable complexes with Cd(II) ion. The
stability constants of complexation were measured at various temperatures. As the results, AH and
AS of the complexation were distributed on the complex stabilities.
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Fig. 1. Hydrazide Schiff base ligands.
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Table 1. Elementary analytical data of hydrazide
Schiff base ligands

Carbon(%) Hydrogen(%) Nitrogen(%)
Caled. Found Caled. Found Caled. Found
OBSH 5889 5798 432 442 1717 1717
MBSH 60.00 5981 474 468 1646 1646
SBSH 6101 6007 512 513 1634 1581
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Fig. 2. IR spectrum of OBSH ligand.
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Fig. 3. IR spectrum of MBSH ligand.
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Fig. 4. IR spectrum of SBSH ligand.
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Fig. 5. NMR spectrum of OBSH ligand.
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Fig 6. NMR spectrum of MBSH ligand.
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Table 2. The characteristic IR spectrum of hydrazide
Schiff base ligands

(vo-u+vx-n) {vc=pt+vc=n) Amide Il Amide Il

(cm~1)
OBSH 3290~ 3200 167¢ 1530 1265
MBSH 3290~3195 1675 1490 1265
SBSH 3200 1670 1490 1270

Table 3. 'H-chemical shifts{ppm)} of hydrazide Schiff
base ligands

—-CH=N ~NH —OH
OBSH 881 11.04 12.62
MBSH 8.36 11.07 11.87
SBSH 333 11.24 11.74
E“?‘ﬁw £t lmee o ?iéﬁ,"“ acr 163.0000 Ine. 20.6376 Lv B.10 )
R '
mhfnh,. v

2

Fig. 8. Mass spectrum of OBSH ligand.
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Fig. 10. Mass spectrum of SBSH ligand.
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Fig. 12. Plots of —E,. vs. log(i/i,—1) for the CA(II)
complexes in DMSO at 25C.

Table 4. Half-wave potentials of Cd(TI) ion in DMSO
at 25T

(E\r), mV vs. SCE
OBSH —-658
MBSH -677
SBSH - 682

[CA(ID]=1.0X10"%M, u=0.1

Table 5. Effects of the concentration of hydrazide Schiff base ligands on the haif-wave potentials in DMSO

at 25C
OBSH MBSH SBSH
[XIx105 M A(E\»), mV {(XIx105, M A(E\2), mV [XIx105 M A(Eyp), mV
3m 1 298 3 241 5
5.85 7 5.81 11 470 17
8.58 10 851 17 6.89 23
11.2 12 1.1 18 898 28
13.7 13 136 21 11.0 31
16.0 14 159 22 129 H
20.5 17 20.3 25 165 38
246 18 244 27 198 41

[CdD1=10X10"'M, p=01
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Fig 13. Plots of A(E.n) 5. loglX] for the Cd(ID)
complexes in DMSO at 25C.

Table 6. Stability constants of Cd(II) ion with hydra-
zide Schiff base ligands in DMSO at 25T

Stability constant{leg K)

OBSH 3.56
MBSH 512
SBSH 6.53

o) wHAS), (Epwdtst F5ol29 wUaas,
(Ep)nre] 2236 78 5 vk Table 50 viet
W AR o] CA(ID o] &9 FEF LOXIT'ME
ARsp w2 7 e Fxg WA 37t
Al7|dA gt sle] AE Fj A, FEHol L
Wete] wAsE S o & JHAE AAH
o2 7astact Fig.139 71&712%8 CdD
olew APshe ANES AYFNE TR+ A
oo, 2 AgelaE BE REAA j=12 111
Az F43dT Adh =Y, 1 APBNEH
FET PNo| e FEATE 7 T U2,
o] Table 6ol Vyebich & AN AR 4
27lee Fig. 1914 B A3} 7], OBSH 2|7t=
£ salicylaldehyde hydrazone A}o]ell oxalic acid7},
MBSH 2] 7=+ malonic acid?}, 222 SBSH 2|
e succinic acid?} 2iEE Ak F oxalic
acid®) C—C A% Alelel MBSHE OBSHR}

Table 7. Stability constants of CA(II) ion with hydra-
zide Schiff base ligands in DMSO at various tempera-
ture
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Fig. 14. Plots of log X values 5. {/T for the CddIn
complexes in DMSO.
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Table 8. Enthalpy and entropy changes for complexes
of the Cd(Il) ion with hydrazide Schiff base ligan-
ds

AH(Kf/mole}  AS(J/mole deg)
OBSH —26.11 —19.57
MBSH —40.04 —-36.49
SBSH —53.97 —56.28
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