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The search of new functional micellar reagents to provide more refined 

enzyme analogues has been recently rewarded by the report by Kunitake and his 

coworkers ' of the properties of a catalytic system, comicelles of CTABr (cetyl- 

trimethylammonium bromide) and the bifunctional reagent (Ia),of greater effi- 

ciency than that of a-chymotrypsin in promoting the hydrolysis of p-nitrophenyl 

acetate (PNPA). From literature data I-' and from our analysis (under common 

conditions ") of the catalytic properties of a number of functional reagents, 

long-chain hydroxamic acid derivatives 3 (I), oxime-functionalized ' (II) and 

thiocholine-type' (III) surfactants are the most effective nucleophilic micellar 

catalysts in the hydrolysis of activated esters so far explored. 

Be now report the synthesis and kinetic properties of a-oximino-ketone- 

-functionalized surfactants (IV) of substantially greater reactivity than that of 

any other functional surfactant and of a-chymotrypsin toward pnitrophenyl esters. 
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Benzyl methyl ketone was converted to the corresponding anti-a-oximino deri_v 

ative (V) 7 which was reacted with bromine (equivalent amount) affording (VI) '. 

Precaution had to be taken to halt the bromination reaction in due time (ca.3hr, - 

reflux) to avoid decomposition of (VI). The reaction of the latter with the ter- 
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(IV) Br- contaminated by small amounts of 

by treatment of a XeOH solution of the cru- 

de product with Na,C03 followed by rapid filtration, solvent evaporation and re- 

peated washings with pentane. The residue was dissolved in 0.5N HCl in XeOH, 

the solvent removed and the product repeatedly recrystallized g from CH,Cl,/ether 

Compounds (IVa) are sparingly soluble in water at 25' [10W3!J; (IVa) : 2.5; 

(IVb) : ca. (IVa) :1.3; (IVb) :0.62] were - 11. Their c.m.c. values at 25' [lo-'2; 

obtained from conductivity measurements in pure HZ0 and their apparent pK,, 

s.0 + 0.2 in both cases, was determined spectrophotometrically (300 nm in the pH 

range 6 to 10) under the same conditions used for the kinetic measurements '. 

Hydrolyses of PUPA end PNPH (hexanoate) catalyzed by comicelles of (IV) and 

CTABr were followed at 400 nm and the apparent catalytic rate constants measured 

at pH '7.15 end 7.95 under pseudo-first-order condition ([ester]<<[IV]) are shown 

in the Table together with those lo obtained for other micellar reagents under 

identical [but for (Ia) and the enzyme] conditions '. 

Surfactants (IV) are by 1.3 pKa units more acidic substances than the corre 

sponding oxime-functionalized derivative (III) and therefore more extensively 

ionized into oximate anions. It seems however that in spite of their being con- 

jugate bases of stronger acids the oximate anions of (IV) are not weaker nu- 

cleophiles than those of (III) and this is likely to be due to their enhanced 

character of a-nucleophiles 12. 

Saturation kinetics showing a very rapid ** burst M and rather flat steady 

state tract were observed under conditions [ester]>>[IV]. The turnover rate, 



TABLE. Apparent catalytic rate constants, kc (l/mol-set), for the hydrolyses of 

PNPestersa. 

Catalyst PNPA PNFH 

pH: 7.15 7.95 7.15 7.95 

(IVa) 920. 2570. 8.4~10~ 2.3x10' b 

(III) R :_n-C16H33 

(II) R:~-C,,H,, 

(Ib) 

(Ia) 

o.-chymotrypsin 

10. 615. 

55. 325. 4.8~10~ 2.5~10' 

305. 4.4x102 2.6~10' 

930.2 

560? 

a See note 5 for conditions; [ester], = O.4-1.5x1O-5,1. b Approximate value; 

2 300, 35 EtOH, i_~ = 0.01 (KCl), 0.01 &! borate buffer, pH 8.0, [CTABr =1~10'~_M, 

[PNPA]~ = l~lO'~g; see ref. 1. ' 25.1*, lG$ CH3CN, O.l_M phosphate buffer, pH 

7.94; see ref. 11. 

~2x10-'s-1 at pH 7.95, is low as exptcted for very effective monofunctional 

nucleophilic reagents. Further functionalization of surfactants structures (IV) 

aimed at improving their deacylation rate ' may lead. to en extremely efficient 

micellar catalyst. 
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