Asian Journal of Chemistry Vol. 8, No. 4 (1996), 586-588

Physico-Chemical Studies of -bonded complexes of
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In the present work, a comparative study of the stability cons-
tants of o-bonded dialkyltin(IV) cations with N-(o-anisyl) and
N-(p-anisyl)-2-mercaptoacetamide have been described.

INTRODUCTION

The comparison of successive stability constants of the complexes of
N-(0-anisyl)-2-merceptoacetamides and N-(p-anisyl)-2-mercaptoacetamides with
the various o-bonded dialkyltin(IV) cations have been determined in dioxane-
water mixture (75%, v/v) at 30+ 0.1°C and at constant ionic strength u=0.1 M
(NaCl) by adopting the pH-titration technique of Irving and Rossotti.
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N-(0-anisyl)-2-mercaptoacetamide

EXPERIMENTAL

All the chemicals used were of AR grade. Several methods are available for
the preparation of N-(o-anisyl)-2-mercaptoacetamide and N-(p-anisyl)-2-mercap-
toacetamide.’* Regarding efficiency of the yield Sircar method® is the best and
this was used for preparation of the above ligands. Dioxane was purified by a
standard procedure.® Dioxane-water (75%, v/v) was used in preparing metal salt,
ligand and NaCl solutions.
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The pH-titrations were performed with an ECIL-823 pH-meter using glass
electrode and a saturated calomel electrode (SCE). Titrations were performed in
a titration cell maintained at 30 +0.1°C. The electrodes were calibrated using
potassium hydrogen phthalate (pH = 4) and borate buffer (pH = 9.27) and checked
before and after each titration. Two sets of titrations were performed, one with
the ligand solution and the other with the ligand solution containing dialkyltin
dichloride. Change in pH was recorded as a function of the volume of NaOH
added.

The following solutions were used:

(i) 10 mL of 0.05 M ligand + 20 mL of 0.25 M NaCl + 19.5 mL of dioxane-
water mixture (75%, v/v), and

(ii) 10 mL of 0.05 M ligand + 10 mL of 0.0125 M dialkyltin dichloride +
20 mL of 0.25 M NaCl + 10 mL of dioxane-water (75%, v/v).

In the first set of titrations the titrant NaOH was of strength 0.5 M, whereas
in the second set of titrations the strength of NaOH was 0.1 M.

RESULTS AND DISCUSSION

By comparison of curves from the pH titration the values of n, (the average
number of protons attached per ligand molecule), n (the average number of ligand
ions attached per metal ion), and pL (free ligand exponent) were obtained
adopting the Irving-Rossotti technique'. Various methods (interpolation at half
n value, least-square method and correction term method) were used to compute
stability constants.

The comparison of the values obtained by different methods shows that these
are in good agreement with each other. The average values are reported in Table-1.

TABLE
COMPARISON OF STEPWISE STABILITY CONSTANTS OF VARIOUS COMPLEXES.

Temperature = 30 + 0.1°C w=0.1IM NaCl Solvent: Dioxane-water mixture (75% v/v).

Interpolation at half n

Metal values Correction term method Least square method

logki logkz logf2 logki logks logp2 logki logky logp2
(p-OCH3C¢H4)NHCOCH2SH

A 19.25 924 2849 1420 926 2346 1422 922 2342

1424 9.14 2338 14.18 9.15 2333 1412 914 2326

1424 898 2332 14.16 898 23.14 1418 9.04 2322
(0-OCH3C¢Ha)NHCOCH2SH

A 1283 847 2130 12.83 847 2130 1279 851 2130

B 1278 8.16 2094 1274 813 2087 1275 8.14 20.89
C 1278 7.92 20.70 1275 7.86 20.61 1279 7.81 20.60
A =(CH3);SnCl;, B =(C3Hs);SnCl;, C = (n-C4Hg),SnCl;
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The maximum value of n obtained in the pH region, where hydrolysis of metal
ion is negligible, is between 1.5 and 2.0, which reveals that metal-ligand ratio in
the complexes is 1 : 2. A comparison of log B, values reveals the following order
of metal chelate stabilities

(CH3)25|’)C12 > (C2H5)zan12 > (n-C4H9)2SnC12
which is in conformity with the Irving-Williams order?.

On comparing the log B, values of N-(o-anisyl)-2-mercaptoacetanide and
N-(p-anisyl)-2-mercaptoacetamide one finds that the former is a stronger acid
than the latter.

Although the methoxy group attached, respectively, at the o- and p- positions
of the phenyl ring in the above compounds exhibits both +M and +I effects, the
extent of intermolecular hydrogen bonding between the nitrogen lone pair and
sulphydryl hydrogen is more sterically hindered by the o-CHj; substituent in
N-(o-anisyl)-2-mercaptoacetamide rather than in N-(p-anisyl)-2-mercaptoacet-
amide.
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