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This study deals with micellar effects on dephosphorylation of diphenyl-4- nitrophenylphosphate (DPNPPH),
diphenyl-4-nitrophenylphosphinate (DPNPIN) and isopropylphenyl-4-nitrophenyl phosphinate (IPNPIN) mediated
by OH® or o-iodosobenzoate ion (IB®) in aqueous and CTAX solutions. Dephosphorylation of DPNPPH,
DPNPIN and IPNPIN mediated by OH® or o-iodosobenzoate ion (IBe) is relatively slow in aqueous solution.
The reactions in CTAX micellar solutions are, however, much accelerated because CTAX micelles can
accommodate both reactants in their Stern layer in which they can easily react, while hydrophilic OH® (or IB®)
and hydrophobic substrates are not mixed in water. Even though the concentrations (>10'3 M) of OH® (or IBe)
in CTAX solutions are much larger amounts than those (6><10'6 M) of substrates, the rate constants of the de-
phosphorylations are largely influenced by the change of concentration of the ions, which means that the
reactions are not followed by the pseudo first order kinetics. In comparison to effect of the counter ions of
CTAX in the reactions, CTACI is more effective on the dephosphorylation of substrates than CTABr due to
easier expelling of CI° ion by OH® (or IB®) ion from the micelle, because of easier solvation of C1° ion by
water molecules. The reactivity of IPNPIN with OH® (or IB®) is lower than that of DPNPIN. The reason
seems that the ‘bulky' isopropyl group of IPNPIN hinders the attack of the nucleophiles.
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Fig. 1. Effect of nucleophile concentration of dephos—
phorylation of 6x10° M IPNPIN at 25 C and
carbonate buffer (pH 10.7).
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Fig. 2. Effect of nucleophile concentration of dephos-
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Table 1. Comparison of dephosphorylation rate with between substrates and nucleophiles

Substrate® Nucleophile (Nu) Temp. (T) Apparent first order rate constantke (sec )”
2x10° 3M OH® % 42x107°
4x10° 3M OHG 25 5.3x10‘§
8x10°M OH® % 86x10"
1x10°M OH® 25 1.3x107

DPNFPPH 2x10°°M IB” 2% 1.4x10°°
4x10° % 1B 25 34x107
D0 B° x S0

No nucleophiles 25 85x10°

2x10°M OH® 25 7.1x10™

4x10°M OH° 25 1.4x10°

8x10°M OH® 2% 2.9%10™

1x10”M OH° 25 43x10°

IPNPIN 2x10°M IB® 25 1.4x10°°
4x10"M 1B® 2 2.2x107°

8x10™M IB® % 35x10°

1x10"M IB® 2% 43x10°

No nucleophiles 25 2.1x10”’

2x10°M OH® 25 32x107°

4x10°M OH® % 47x10°°

8x10”°M OH® 25 65x10™

1x10°M OH % 8.7x10°

DPNPIN 2x10'3% B°® % 1.1x10‘;‘
4x10°M IB 2% 47x107

8x10M IB® 25 65x10™

1x10™°M IB® 25 8.1x10™

No _nucleophiles 25 3.0x10°°

“Concentrations of substrates: 6.0x10° M

ke of dephosphorylation of substrates in carbonate buffer solution (pH 10.7) at IB®
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Table 2. Comparison of dephosphorylation rates (rate maxima) among substrates, nucleophiles and surfactant

Apparent first order rate

Substrate® Nucleophile(Nu) Surfactant” Temp.(C) constant, ke(sec))®
4x10° M OH® 25 2.3x107
8x10° M OH® CTABr 25 37x10°
1x10% M OH® 25 45x10°
4x10° M IB® 25 82x1073
8x10° M IB® CTABr % 1.6x10°%

DPNPPH 1x107% M IB® 25 43x1072
4x10° M OH® % 58x10™
8x10° M OH® CTACI 2% 8.3x107
1x107 M OH® 25 9.4x10
4x10° M IB® 25 2.3x10°
8x10°° M IB® CTACI 25 3.7x10°
1x107% M IB® 25 . 45%107
4x10° M OH® 2 15x107
8x10™ M OH® CTABr 25 2.1x10™
1x10% M OH® p) 3.0x10™
4x10° M 1B® 2% 22
8x10° M IB® CTABr 25 34

IPNPIN 1x107% M B 2% 54
4x10° M OH® 25 45x10™"
8x10° M OH® CTACI 25 7.3x10™
1x10* M oH® 25 9.7x10™
4x10° M IB® 25 42
8x10™° M 1B° CTACI 25 74
1x10% M IB® 25 132
4x10° M OH® 2% 73x107
8x10° M OH® CTABr 25 126
1x10? M OH® 25 3.35
4x10° M 1B® 2% 165
8x107° M IB® CTABr 25 195

DPNPIN 1x107 M IB® 30 325
4x10° M OH® % 173
8x10° M OH® CTACI % 387
1x10” M OH® 25 523
4107 M IB® 25 255
8x10° M IB® CTACI 2% 332
1x10% M 1B 25 57.3

®Concentrations of substrates: 6.0x10° M.
®Concentrations of surfactants at rate maxima:3x10* M CTABr and 1x10° M CTACL
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