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Rate constants for the esterification of ortho-substituted
phenoxyacetic, phenylmercaptoacetic, phenylsulphinylacetic
and phenylsulphonylacetic acids with diazodiphenylmethane
in dimethylformamide at 30°, 40° and 50°C have been deter-
mined. The results obey the Hammett equation well, revealing
that the steric effect of substituents does not operate herein.

In a previous paper' we reported the kinetics of
esterification of mera- and para-substituted phen-
oxyacetic, phenylmercaptoacetic and phenylsul-
phonylacetic acids with diazodiphenylmethane. In
this note we report the results of spectrophotom-
etric study of the kinetics of esterification of the
title acids where COOH is separated by
OCH,(phenoxyacetic acid), SCH,(phenylmercapt-
oacetic acid) SOCH,(phenylsulphinylacetic acid)
or SO,CH, (phenylsulphonylacetic acid) with dia-
zodiphenylmethane in dimethylform amide at 30°,
40° and SO°C.

All the substrates and diazodiphenylmethane
were prepared in the laboratory as per literature
methods and their purity checked.

Diazodiphenylmethane reacts with carboxylic
acids as follows:

RCOOH + Ph,CN, -~ RCOOCHPh, + N,

In aprotic solvents diazodiphenylmethane reacts
with carboxylic acids by a step-wise mechanism
with the rate limiting proton transfer from the
carboxylic acid to form the diphenylmethyldiazo-
nium carboxylate ion pair as the first step’. In
dimethylformamide, the acid may be assumed ta
be almost monomeric and that the course of the
reaction will be analogous to that in alcohols® but
without ether formation. Therefore the rate con-
stants measured in this solvent are second order
rate constants corresponding to the reaction be-
tween diazodiphenylmethane and monomeric car-
boxylic acids.

The results reported in Table 1 indicate that
electron-withdrawing groups increase the rate
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Table 1 —Rate Constants for Esterification of ortho-
Substituted Phenoxyacetic, Phenylmercaptoacetic,
Phenylsulphinylacetic and Phenylsulphonylacetic Acids
with Diazodiphenylmethane in Dimethylformamide

Substi- k (dm® mol ™! min~!) at
tuent
30° 40° 50° 30° 40° 50°C
Phenoxyacetic acid Phenylmercaptoacetic acid
0.24 048 0.95 0.16 035 0.69
Cl 033 057 1.39 026 050 1.15
Br 0.32 057 1.35 026 049 0.98
CH, 0.22 ° 0.38 0.74 0.16 034 0.70
OCH, 0.8 032 0.62 0.14 029 0.56
NO, 0.56 1.06 2.02 048 097 1.87
Phenylsulphinylacetic acid Phenylsulphonylacetic acid
H 0.80 1.51 2.99 0.91 2.12 4.79
Cl 1.04 1.72 3.16 147  3.00 5.68
Br 1.05 1.74 3.30 1.51 313 5.85
CH, 0.66 1.15 2.20 0.95 1.92 4.17
OCH; 0.56 098 1.88 0.67 142 3.30
NO, 1.94  3.56 6.36 240 509 8.73

Table 2 — Rate Constants for the Esterification of para-
and meta- Substituted Phenylsulphinylacetic Acids with
Diazodiphenylmethane in Dimethylformamide

Substi- k(dm*mol 'min~')at Substi- A{dm’mol~ 'min')at
tuent tuent
30° 40°  50°C 30° 40°  50°C
PF 085 159 316 p
OCH, 060 1.15 2.29
pCl 1.04 191 376 pNO, 178 335 646
p-Br 1.08 1.88 3.80 mCH, 074 140 274
pCH, 067 125 251 mCl 119 224 432

Table 3—p /p, Values for Four Series of Acids at 30°C

Bridging group e, o, (p/p,)
-OCH.- 0.457 0.456 0.983
-SCH,- (.546 0.595 1.918
-SOCH.- 0.526 0.455 1.156
-S0O,CH,- 0.576 0.440 1.309

while reverse is the case with electron-donating
groups. The order of reactivities of these acids is:
phenylsulphonylacetic acids > phenylsulphinyla-
cetic acids > phenoxyacetic acids > phenylmer-
captoacetic acids.

In the reactions of mera- and para-substituted
phenoxyacetic, phenylmercaptoacetic and phenyl-
sulphonylacetic acids with diazodiphenylmethane
(DDM) in dimethylformamide!, the Hammett
equation was obeyed with high precision. The re-
sults on the kinetics of the reaction of mera- and



NOTES

para substituted phenylsulphinylacetic acids pre-
sented in Table 2 also obey very well the Ham-
mett equation.

A comparison of the p, values obtained (em-
ploying o, values) for the ortho-substituted reac-
tion series with the O, values obtained for the pa-
ra-substituted reaction series shows that P./P, ra-
tio is close to unity for different side chains as
given in Table 3. This may mean that the ortho-
substituents transmit the electrical effect almost to

the same extent in these series of reactions as the
para substituents.

One of the authors (CP) thanks the UGC, New
Delhi, for financial assistance.
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