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Catalytic properties of dimethyl-B-cyclodextrin bearing imidazolylethyl
group (2) were demonstrated. pKa of 2 was 7.28. (kcat)max for the hydrol-

ysis of p-nitrophenyl acetate was 3x10-2 s-1, 2 showed para-selectivity for
the hydrolysis of nitrophenyl acetates and caused 921-fold acceleration.

Dimethylcyclodextrins (DMCDs) are a series of cyclic oligomers consisting
of a-1,4-1linked 2,6-di-O-methyl D-glucopyranose units and have quite unique
properties which are different from those of cyclodextrins (cps).1+2)  There-
fore much attention has been paid to DMCDs. Recently, we firstly reported the
useful method for the modification of B-DMCD and its reactivity as an enzyme
model.1) 8-DMCD bearing imidazolylethyl group (2) caused extensive accelera-
tion of the hydrolysis of p-nitrophenyl acetate (PNPA), whereas g-DMCD (1) de-
pressed the reaction.1) Then, more detail features of 2 are of great inter-
est. 1In this report, we describe the important catalytic properties of 2 such
as the pH dependence of catalytic activity and the substrate specificity.

The rate of hydrolysis reaction of PNPA was measured under the conditions
of large excess of substrate at 25 °C in phosphate buffers of different pH
values. Kinetic parameters were calculated by Michaelis-Menten's treatment.?)
log(kcat) vs. pH is shown in Fig. 1. The relationship between kcat and pH can
be represented by eq 1.3) pKa (=pKEs) and (kcat)max of 2 were calculated by
the nonlinear-least-squares fitting of kinetic data to eq 1. pKa is 7.28. It
indicates that imidazolyl group may play on an important role in the rate
determining step and that 2 can cause sufficient catalytic activity around
neutral pH condition. (kcat)max is 3x10-2 s-1, It is larger than that of
a—chymotrypsin.s)

Next, the regioselectivity for the hydrolysis of nitrophenyl acetate
isomers by 2 was demonstrated. The reactions were carried out under the con-
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ditions of excess of substrate in pH -1

8.2 phosphate buffer.
ters are shown in Table 1.

Kinetic parame-
Both kcgat
and kgat/Kp for PNPA are larger than
others. keat/Ky for PNPA is 6 times
larger than that for o-nitrophenyl ace-
tate (ONPA).
eration can be estimated by kcat/kun

log(keat)

The ability of rate accel-

(Table 1). Kkgat/kyn for PNPA is also
largest. These are contrast to the case -.36 ; é— 9
of unmodified cyclodextrins which have pH

meta-selectivity.4) It may be due to

Fig. 1. Plot of the pH dependence
of kgat for the hydrolysis
of PNPA by 2.

(kcat)max"KEs
kcat = M
Kgg + [HY)]
Where Kgg is the ionization constant
of the enzyme-substrate complex.

the difference of the geometry of inciu-
sion complex, especially distance between

reaction centers.
Kn values indicate that 2 mostly

tends to form inclusion complex with m-
nitrophenyl acetate (MNPA) and it is

Table 1. Kinetic parameters for the hydrolysis of nitrophenyl acetate by 2
kecat Km kcat/Km kun kecat/kun
substrate
10-3 s-1 1 10-3 mol dm-3 | s-1 mol-1 am3 [ 10-5 -1 -
ONPA 4,96 3.22 1.54 1.93 257
MNPA 4.48 1.27 3.54 1.40 320
PNPA 26.7 2.90 9.20 2.90 921
at 25 °C in pH 8.2 phosphate buffer, [2] = 1.75x10-5 mol dm‘3, concentrations

of ONPA, MNPA, and PNPA were from 6.3x10-5 to 5.3x10~3 mol dm-3.

also different from unmodified cyclodextrins.4)

kcat for ONPA is 1.1 times larger than that for MNPA and Km for the
former is 2.5 times larger than that for latter. Therefore kcat/Km for the
It shows that the
ability to form inclusion complex is important for accelerating the rate.

In the conclusion, pKy of 2 was 7.28 and (kcat)max was 3x10-2 s-1 for the
hydrolysis of PNPA by 2.
phenyl acetate isomers and it is contrast to unmodified cyclodextrins.
921-fold increase in the rate of hydrolysis of PNPA at pH 8.2.
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