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The chelate stability constants and importance of hydroxamic acids as analytical 
reagents have been reported by several -chersl-lo. The complexing capacity of 
hydroxamic acids had already been predicted in 1908 by Werner- The substitution of 
different groups in the nuclei of the parent compound infiuences the stabilities of the 
rcsultiug metal complexes, A survey of the effect of substitution in the aryl nuclei on 
the stability constants of metal chelates was carried out by Calvin and Wilso~l’~_ 
Such studies are important as they help predict what type of substitutents in the 
molecule might enhance its use for a particular purpose- 

Several N-aryihydroxamic acids with the functional grouping0 have been 
synthesised 

-N-OH 

I 
-c=o 

0 

during the Iast few years and their possible analytical applications were examined. 
Recently, the stability constants of N-phenyi-o-nitrobeuzohydroxamic acid with some 
divalent metal ions have been reported by AgrawaI and Taudon’_ The present paper 
deals with the stability constants of VG’, Be2*, Cd’* and Hg’* in 50% dioxaue 
water media at 25 and 35OC. 

Ail the chemicals used were of AR or GX grades of B-D-H_ and E. Merck 
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Reagent and me&I soturiorrs 

The N-phenyk-nitrobenzohydroxamic acid was prepared by the method as 
described elsewhere' *, 148” reported 1480X2. 

The metaI perchIorate solutions were used to minimke complexing of the met& 

ions by anions. 
Carbonate free potassium hydroxide was prepared according to VogelI and 

dioxane was pm-&d by procedure of Weisberger’Q 

Apparams 

A Radiometer pH meter equipped with shielded glass and a caIome1 electrode 
was used for the measurement. It is accurate to &O-O1 pH unit, 

Procedure 
; 

Transfer weighed quantity of hydroxamic acid, corresponding to 0.01 M 
solution in a final volume of 50 ml, to a dry titration vessel and add 25 ml of freshIy 

distiied dioxane, Next add 10 ml of 0.005 M solution of metal perchlorate and 15 ml 
of water to yield a EMI composition of dioxane-water in the mixture to the 50 vol, %_ 
Due allowance for the contraction in volume of mixing of two solvents was made’ ‘* ’ 6_ 

Next the titration vessel with its contents was thermostated at 25% or 
35-tO.l “C and nitrogen, presaturated with 50 vol- % aqueous dioxane, was bubbIed 
through the soIution_ Place the glass ekctrode and caIeme1 electrode and the solution 
was titrated against 0.1 M KOH, which was also prepared in 50 vol_ % dioxane, 
adding the same in small ahquots and noting the pH meter reading, B, each time. 

The thermodynamic p& value for N-phenyi-o-nitrobenzohydroxamic acid in 
50 voI_ % dioxane was found to be 10.80 and lo-69 at 25°C and 35”C, respectiveIy_ 

A computer method was used to obtain the thermodynamic stability constauts16 
and these data are Iisted in Table I_ There was no evidence of metal ion hydroIysis_, 
polynuckar complexes, protonated complexes or infIuence of cbIoride, nitrate and 
perchlorate ions. 

The log& and K2 values examin ed here on comparison show the following 
order 

UO$*>Be2+>Cd2+>Hg2* 

This finding is in agreement with Basolo and Pearson” and others*8_ Wrtb -0, -0 
as a donor UO$+ forms a stronger compkx but the order is revised in Iigands -0, 
-N donors. For oxygen donor, therefore, the stabiIity order is expected to be of the 
same order of their respe&ve Z’/l vaks (fable 2). Values of log Kl > K2 in aII the 

cases. Further, the log& values are plotted against the reciprocai of respective 
ekctronegativities which gives a straight line and follow the order 

u@+ >Bc?+ >cd2+ >zlg2* 
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