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Abstract

New functional surfactant, N,N-dimethyl-N-dodecyl-N-(2-methyl benzimidazoyl) ammonium chloride(DDBAC)
having benzimidazole(BI) functional group have been synthesized and the critical micellar concentration of
DDBAC measured by surface tentiometry and electric conductivity method was 8.9x 10*M. Micellar effects
in DDBAC functional surfactant solution on the hydrolysis of p-nitrophenylacetate(p-NPA), p-nitro-
phenylpropionate(p-NPP) and p-nitrophenylvalerate(p-NPV) were observed with change of various pH
(Tris-buffer). The pseudo first rate constants of hydrolysis of p-NPA, p-NPP and p-NPV in optimum concen-
tration of DDBAC solution increase to about 160, 280 and 600 times, respectively, as compared with those
of aqueous solution at pH 8.00(Tris-buffer). It is considered that benzimidazole functional moiety accelerates
the reaction rates of hydrolysis because they act as nucleophile or general base. In optimum concentration
of DDBAC solution, the rate constants of hydrolysis of p-NPP and p-NPV increase to about 1.5 and 3.0 times,
respectively, as compared with that of p-NPA. It means that the more the carbon numbers of alkyl group
of substrates, the larger the binding constants between DDBAC micelle and substrates are. To know the hydrol-
ysis mechanism of p-NPCE(p-NPA, p-NPP and p-NPV), the deuterium kinetic isotope effects were measured
in D,O solutions. Consequently the pseudo first order rate constant ratios in H;O and DO solution, &, ,/kp 0,
were about 2.8 ~3.0 range. It means that the mechanism of hydrolysis were proceeded by nucleophile and
general base attack in approximately same value.
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Scheme 1. Dephosphorylation of p-nitrophenyidiphenyl-
phosphate(p-NPDPP) mediated by benzimida-
zole in CTABr solution.
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Fig. 1. Plot of surface tension as a function of the concen-
tration of DDBAC in aqueous solution at 25TC.
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Fig. 2. Plot of specific conductance as a function of the
concentration of DDBAC in aqueous solution at 25C.
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Table 2. The pseudo first order rate constants of hydrolysis of p-nitrophenyl carboxylic esters” in DDBAC micellar

solution at various pH

Micelle Rate constant, 10 kg(sec™)
Concentration of DDBACb), (mole)

Substrates 0 1x10° 3107 5x10°  8x10°  1x107  3x107
pH 7.00 0.36 0.72 4.33 9.60 123 11.8 10.4

p-NPA pH 7.50 0.39 0.94 8.73 21.7 36.2 31.2 20.5
pH 8.00 0.47 1.63 24.3 44.5 76.9 65.2 51.5

pH 7.00 0.32 0.91 6.41 12.8 19.6 18.2 14.7

p-NPP pH 7.50 0.36 1.26 16.1 32.7 49.3 42.1 34.5
pH 8.00 0.41 2.24 43.8 79.6 117 97.7 76.4

pH 7.00 0.28 1.36 22.1 25.6 29.2 26.4 19.1

p-NPV pH 7.50 0.31 2.12 30.8 53.4 69.2 63.2 46.9
pH 8.00 0.35 5.33 105 157 217 182 126

UConcentration of substrates : 6.6x10° M, 30£0.2C

I’)N,N-Dimethyl-N-dode(:yl-N-(2—m<—3thylbenzimidazoyl) ammonium bromide

10° k (sec™)

0 5 10 15 20 25 30 35
10°[DDBAC])

Fig. 3. Micellar effects upon hydrolysis of p-nitrophenyl
carboxylic esters at pH 8.0(Tris-buffer), substrates:
6.6x10-6M, 30+0.2C.
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Fig. 4. pH effects upon hydrolysis of p-nitropheny! valer-
ate, substrates:6.6x10°M, 30+0.2C.
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Scheme 2. The hydrolysis mechanism of p-NPA with DDBAC micellar solution.
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Table 3. The deuterium solvent isotope effects(ky / kpo)

on hydrolysis reaction of p-nitrophenyl carboxylic
esters” in DDBAC micellar solution

Micelle | Ratios of isotope effects(kﬂgo/szo).b)
Concentration of DDBACY, (mole)

Substrates 1x107 5%107 8x10°  3x10%
p-NPA 2.83 3.25 2.97 3.05
p-NPP 2.99 3.12 2.84 3.15
p-NPV 2.91 2.96 3.14 2.87

YConcentration of substrates : 6.6x10° M, 30+02C

Tris-buffer: pH 8.0, DCI solution in D,O

“'N,N-Dimethyl-N-dodecyl-N-(2-methylbenzimidazoyl)
ammonium bromide
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