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It is now well-established that interionic re­
actions can be greatly enhanced or decelerated 
by addition of polyelectrolytes and micelles. 1 

It has been pointed out that the electrostatic 
and, sometimes, the hydrophobic interactions 
between reactants and polyelectrolytes stabilize 
the critical complex for reactions between like­
charged ionic species so that acceleration can 

be observed.2 We recently reported that the 
rate enhancement for an SNAr reaction of 3,5-
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Figure 1. Influence of low-molecular-weight electrolytes on the reaction of 5,5'-dithiobis­
(2-nitrobenzoate) with CN-: TBuA, tetrabutylammonium chloride; TMBA (x), trimethyl­
benzylammonium chloride; TEA (0), tetraethylammonium chloride, TMA; tetramethyl­
ammonium chloride; [KCN], 5 x 10-4 M; [DTNB], 6 x 10-5 M; pH, 10.6; solid curves, 25°; 
broken curve, 30°. 
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Figure 2. Influence of cationic polyelectrolytes on the reaction of 5,5'-dithiobis(2-nitro­
benzoate) with CN-: [DTNB], 6 x 10-5 M; [KCN], 5 x 10-4 M; pH, 10.6; 30°C. 

dinitro-4-chlorobenzoate with OH- became larger 
with increasing hydrophobicity of the cationic 
polyelectrolytes added. 6 In this note, we report 
the study of the well-known reaction of 5,5' -
dithiobis(2-nitrobenzoate) [DTNB] with CN- in 
the presence of cationic polyelectrolytes with 
various degrees of hydrophobicities. DTNB 
was synthesized by Ellman 7 for thiol determina­
tion, and reacts easily with strong nucleophiles 
such as mercapto anions. DTNB reacts slowly 
with CN- and even more slowly with OH-. 

The kinetic measurement were carried out in 
buffer solutions containing 4.5 x 10-3-M sodium 
carbonate and 5 x 10-4-M sodium borate. The 
pH value was 10.6. The production of 2-nitro-5-
mercaptobenzoate was followed at 412 mµ, using 
a Hitachi RSP-2 stopped-flow apparatus. 

Figure 1 gives the second-order rate constant 
of the reaction in the presence and absence of 
low-molecular-weight electrolytes. The addition 
of simple salts enhanced the reaction; this is 
basically the primary salt effect. 

Copolymers of sulfur dioxide and dimethyl­
diallylammonium chloride (DM), diethyldiallyl­
ammonium chloride (DE), or methylbenzyldiallyl­
ammonium chloride (MBZ) were added in the 
reaction system. The methods of preparation 
of these copolymers were described earlier. 8 • 9 

The influence of the copolymers on the rate 
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constant is given in Figure 2. The more hydro­
phobic the copolymers, the larger the rate en­
hancement: MBZ is most effective and DM 
shows the smallest acceleration. At an MBZ 
concentration of 2. 5 x 10-4 monomol/ l, the ac­
celeration amounted to 2.5 X 103 times. It is 
obvious that the polycations affect the DTNB 
anions through both electrostatic and hydro­
phobic interactions and the CN- through elec­
trostatic interactions. The activated complex is 
more strongly stabilized through the cooperative 
action of the electrostatic and hydrophobic in­
teractions than the reactants. According to 
Br0nsted, 10 this stabilization results in acceler­
ation. 
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