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In the aqueous solutions the dephosphorylations of isopropy! phenyl-4-nitrophenyl phosphinate(IPNPIN) mediated
by hydroxide(OH®) and o-iodosobenzoate(IBe) ions are relatively slow, because of hydrophobicity of the sub-
strate, and however it appears that OH® is inherently better nucleophile than IB®, which is more soft ion.

On the other hand, in cetyltrimetylammonium bromide(CTABr) solutions which contain cationic micelles, the
dephosphorylations of IPNPIN mediated by OH® or IB® are very accelerated to 120 or 100,000 times as com-
pared with those in the aqueous solutions. The values of pseudo first order rate constants reach a maximum
with increasing. Such rate maxima are typical of micellar catalysed bimolecular reactions and the rise in rate
constant followed by a gradual decrese is characteristic of reactions of hydrophobic substrates.

In the cationic micellar solutions of CTABr, IB® accelerates the reactions much more than that OH® does. The
reason seems that 1B which is more hydrophobic and soft jon than OH® is more easily moved into the Stern
layer of the CTABr micelles than OH®.

In the anionic micellar solutions of sodium dodecyl sulfate(SDS), the dephosphorylations of IPNPIN are slower
than those in ageous solutions. It means that OH® or IB® cannot easily move and approach to the Stern layer
of the micelle in which almost all the hydrophobic substrate are located and which has a negative circumstance.

Key Words : Dephosphorylation, CTABr, SDS, Micelle
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Table 1. Comparison of dephosphorylation rate of IPNPIN

with two nucleophiles

°-¥ 1008 A&
H°E A+&3tgl

o Nucleophile Temp. Apparent first order
Substrate (Nu) (C) rate constant ky(sec

1x10°M OH® 25 0.7x107

2x10°M OH® 25 09x107®

4x10°M OH® 25 15x107

6x10°M OH® 25 29x107

8x10™M OH® 25 2.9x107

1x10°M OH® 25 37x1073

3x10°M OH®° 25 7.8x10°

IPNPIN  1x10°M IB® 25 09x10°®
2x10°M IB® 25 12107

4x10°M IB® 5 2.1x107°

6x10"M IB® 25 24x107°

8x10"M IB® 25 32x107°

1x10°M B 25 37x10°

3x10°M IB® 25 5.3x1078

No nucleophiles 25 2.1x107

* Concentrations of substrates: 6.6x10° M

B ky of dephosphorylation of substrates in carbonate buffer
solution (pH 10.7) at IB®

+ H0
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Fig. 1. Effect of nucleophilic concentration on dephos-
phorylation of 66x10° M IPNPIN at 25C.
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B®4] v]x: IPNPINS ©14bs} ukg

IPNPIN®] OH® % IB®d 23t ©9lAts} ukgof
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Table 2. Comparison of dephosphorylation rate of
IPNPIN® with different nucleophiles and
surfactants

Surfactants Nucleophile Temp. Apparent first order

(Nu) (*C) rate constantky(sec’)
1x10°M OH® 25 6.1x10
4x10°M OH® 25 15x10"
8x10°M oH® 25 2.3x10™

CTAB 1x10°M OH® 25 3.1x10™

T .

1x10°M IB® 25 0.73
4x10°M IB® 25 2.2
8x10°M IB® 25 34
1x10°M IB® 25 5.4
1x10°M OoH® 25 0.4x107
4x10°M OH® 25 0.7x107
8x10°M OH® 25 0.9x10°°

- 1x10°M OH® 25 12x10°°
1x10°M IB® 25 0.3x107°
4x10°M 1B® 25 0.7x10°®
8x10°M IB® 25 1.8x10°°
1x10°M IB® 25 25x107®

a) Concentration of substrates : 66x10° M
b) Concentration of CTABr at rate maxima : 3x107* M
¢) CMC of SDS : 4x10° M
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Fig. 2. SDS micellar effect on dephosphorylation of
6.6x10° M IPNPIN mediated OH® and IB® at
25C.
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Fig. 3. CTABr micellar effect on dephosphorylation of
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