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ABSTRACT. The reactions of p-nitrophenyldiphenylphosphate (p-NPDPP) with anions of
benzimidazole (BI) and its 2-alkyl derivatives (R-BI) are strongly catalyzed by the micelles of

<

OI

— 522 —



ADZAA SGEFINY FEHRE A 11) 523

cetyltrimethyl ammonium bromide (CTABr). On the other hand, the first order rate constants
(# z-pr) and the second order rate constants (k,&_p~)) of the reactions mediated by R-BI~ in the
micellar pseudophase are much smaller than those mediated by BI~. In order to explain the slower
rates of the micellar reactions mediated by R-BI~, we compared the concentration-ratios ([R-BI"]/
[BI"]) with the first order rate constant-ratios (&' g_p—/#'p-) and the second order constant-ratios
(k-1 /Em@ry) for the reactions taking place in the micellar pseudophase. The rate constant-ratios
were much smaller than the concentration-ratios. For example in a 5X107*M butyl-BI solution,
the two ratios were 0.089 and 0.430 (for the first order) respectively, and in a 107*M butyl-BI
solution the former was 0.100 (for the second order). This predicts that the reactivities of R-BI~
in the micellar pseudophase are much smaller than that of BI". Based on the values of several
kinetic parameters measured for dephosphorylation of p-NPDPP mediated by R-BI-, a schemetic
model is proposed. Due to the hydrophobicity and the steric effect of the alkyl substituents, these
groups would penetrate into the core of the micelle for stabilization by van der Waals interaction
with long cetyl groups of CTABr. Conssquently, the movements of R-BI™ bound to the micelle
should be restricted, leading to decreased collison frequencies betweem the nucleophiles and p-
NPDPP. We refer this as an “anchor effect”. This effect became more predominent when a

larger alky group in R-RI was employed and when a greater concentration of R-BI was used.

dazole &-o] &% 93t p-nitrophenyldiphenylp-
hosphate (p~-NPDPP) ] &gl Ak3} ul-2of B3} o

Ak 20301 7 &R A "] AA (ageous mi-  FrF Bl wp Qloh olw] o] & fo]LEL A
cellar system) o A9l 2] wkgEe] A& d  HA = A&AE FAE AANLH. Benzi-
37 Bus 2Ase] Geke B3 f7 oz midaole (BD L AL xH<) Fold s 2
H] 2 (esters) 9} Z .25 0] E (phosphate) 59} 7h4= Bl ASE Aok ohA]gl Fe obkE] g

241 a glo] A43}ul-2- (dephosphorylation) 1222 A &= 243} (deprotonation) = o] ul-&-4J o] & BI-

1. M =

Lo] FaukgIt FHAde 2 ‘T‘:q' 2 o] &5 A4 ol F Fol&Fo] Yol 4 vl
o} 3}H, o] v th&E (imidazole) ¥} 2 A4 - A (cationic micelle) &oll A ub-&-& F3kA &%
$7] o 28 259 & o}A5hil-3-(deacylation)® A7,

2025 9l G7] QAR & ol Akshub-ge] v ol 213t WkS-A e Frbel W WA &AL v
FobA el A eko]pi®2, o] 59 wuh-g-2 vw]Asty AgQo] mtx] A2 & F A (phase) X# 3
Alm 24 A (micellized surfactant)2~3%] 23] & o= A A g A St ulFRe] =y,
At o] F kA dked A, wlEE" o ukg-o] EZ w42 At (pseudophase) o 4] ¥
u]|t}Z 2E (nonionic imidazole mojety)-2- <l 4} =8 423 53] A2 & 4olx ¢ F &
4] 7] (general base) 4] F-&3}u] ol m|thE Fol RO Err njA & Zr}8o 2 ule Zxn )

2 (anion) & A ¥ A (nucleophile) 2 F-&-g ot Z71sls Ao AAETE olw] 5 Ao A9 ub
H37k e, Srfd dER ALE 5 glth

# ol = Bunton 7 Hong 53] 2]3] cetyl- 2 a7 542 g4 22 A AR g
trimethylammonium bromide(CTABr)¢] =] A ok <= glt}. A A, 2-alkylbenzimidazolide ion
2o Azxlo] &l (phase transfer catatyst, (R-BI")Eofl £]3 p-NPDPP 9] ¥9] Al3}ut-2-o
PTC)<el ethyltri-z—octylammonium bromide *% Ae] uteEwo v X CTABrv|Ade FiaeE
mesylate (TEABr, TEAMs) §-91¢] 4] areneimi- a&sm, B4, nAdFLAd 48] R-BI- &9
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"X o L whe] =) o)
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1) S&2| g4

(1) CTABr®2 p-NPDPP® 2] 34 51 AA|
< olu] dtEE up PPy

(2) 2-alkylbenzimidazole 2] §hA]33.38~43

NH : NH
2 2=24nrs B
@NH + R -C00H —§5355E> @N}—R + 26,0
2

(R = =H, -CHs, -CZHS, —c357, -c4H9)

O-phenylenediamine 3} &) 9 8-7] 42 90~180
°Cz 7tdste FAP =z, A& E, acetoni-
trile -22] 72 ethanol & A A& &, NMR (Bruker
80MHz WP 80 System) 2 F<qlslgth o] &9
%4 (melting point) & Sybron Model No. MP
-1261538 o 27 SATH o, = 7L Table 19
vehy ot

(2) 2L M

ulS A=, A A= ponitrophenoxide ion &
Beckman Du-8B UV-visible spectrophotometer
£ AHEte A o, W L5+ 30£0.5
°CE A3t AAubgel HE 154 S=
A, kp, o A9 sec7iol o SAE by Foll =
0.01M carbonnte buffer (pH10.7)¢] 23 OH~
ion, #]3jg]" R-BI, ==z &fzl=El R-BI- &
9 A7HA AMA (e A7 Gl g &
z9] 717t 23E ] 3w whre] 23k, Bl
9} 2 FEAES O AEed, 2EY &g
£ el Ae vz E2 pH7 Badteh o
azte] A gd Lo A9 ukge R-BI- ] &3
Slej 8ol = OH- 22l vldj=ls R-BI 23]
7l = 7iej et whebA p-NPDPP 9 €<l 4kt
koA 919 A7kl AHAS AR EYAH o
= A8actn A, A Wl A 13

SE4F, ke A Q2 BART

ky=F 1tk o k" ¢))

Table 1. Melting points and K, values of 2-alkyl-

benzimidazoles

1013Ka a

. in 8X107%
1n water, M CTABr

M.P. (lit.),

NH R
Ve

R= —H 172(172~173)38:3° 1.20 3.80
—CH;3 177(177~177.5)% 0.52 1.62
—CoHg 174(174. 5~175)% 0.51 1.42
—C3Hy 157. 5(157)3%.42 0.37 1.31
—C4Hy 155~155. 5% 0.32 1.12

2 Monitored wave lengths are 283. 3nm.

o7 A K-, Fou 283 k1= R-BIS, OH-
22|z R-Blel| 93] Fasis 4 w8 13
4455 vehdd & 47% CTABr&ai<
o Al Tk Al7FA] dk-gEA B A o] Foj F B
(1) tris buffer (pH 8.5): o}=] R-BI3= o} <F
g Atels] =gl A AEEHA @i EAE
t}. (2) R-BI & %3} carbonate buffer (pH
10.7): o] #+= OH ¢ oF 3&i=ld R-BI 7+
ZA%h (3) R-BIE 23314 ¢+ carbonate
buffer (pH 10.7) : ¢] €42 OH™ ionwhS £g
gl e v AAZ tris buffer Ao A 9] yk-g-
L. carbonate buffer %ol 48] ul-&w o} ofF
=g ulg ez R-Bld A& $A5= 14 &
E AF, e A DA AAL F Ao, 9
wlol CTABr §H¢l A9 whg2 F2 R-BI
ol&) &Ax=A"E OH o] 9 7ld & FAS 4
& Aolth, zEzE R-Bld J& FAHE
k88 &5 A, Ko H ubSel Hd oA
1 &} <4 % A<= (apprrent first order rate constant,
kol A OH™ o 23 FA5 & $E4F, Fou™,
e W Fo] BAsE

(3) BI 2! R-BIS2] AbsH2|At4(acid-disso-
ciation constant K,) 2} ZgrAl%=(binding con-
stant, K,)2| &H

Bl &} o] 244 2-4FFEAEY TL£Y7%
u] Al g <ol A 2] e 45} (deprotonation) off
3 Adz A4E BFEAA] ez &
Aty =g BI € 2 §=A459 CTABr
| Ao AFATE FANAS. T & o
715l A3 wAste] AFAFE A= @
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Fig. 1. Micellar effects upon the deprotonation of
benzimidazole in carbonate buffer: @, 1074M benzi-
midazole, pH 10.7; O, 1.2X10"*M benzimidazole,
pH 11.

AM

! 1 | 1 |
H SCH,  -GH, -CH. -CH

Fig. 2. The relationship between the numbers of
carbon in alkyl groups of 2-alkyl benzimidazoles and
K, with CTABr.

Ay oldl  QHA ANI 6 o5
kS Table 1o YeER ST},

3. #1 % nF

(2) 2-alkylbenzimidazole &2
Br ato| #HghAle(K,) %

Z=gdl 9 ulAd LAY oA 2-alkylbenzimi-
dazole (R-BDS 243 K, 3e o 249 &
279 Sadst Zobel @, 2 Ak A
Auk AR o7 Zradted], ol ¥AY
ut % 7} (inductive effect) | 9l 7 o 2 =)
ul A gl <o) Ao} R-BI9| 2443} (de-
CTABr Fx7b 2Xx1072M xxt
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K, 2tn CTA

protonation) &

ge ZdAL CTABrS $57t 371845 2
Aoz FrHee} (Fig.1).

u| A58 7]4 (substrate)®] A4, K, o
A gfLo] A HeE e 9FE £ 4
FATE dutF oz g @& vebd 3l
o A7 Spot SuE WA P 54
A} (pseudophase) Sol A1 9] -4 2] A A 57 (to-
tal volume)3to ® #A€ £49 Fxolth

K=[Snl/ ([Swl-Dy) (2)

gz D, njAstd A=A A (surfactant, C-
TABr)9 w24 A AEYAL FxoA
cme (critical micellar concentraiton) 2 = ko]
L2 R R B I & - s K I B R
NPDPP)2| 245 CTABr#e A¢AdFE <&
16,000M 0] u§®, 7zt R-BI f-=419 8R4
A A5 ARET kg Fig.2o] eyl
o @usel agst Eobel @ K, el
AR W FAFE 5 Aok 2 B
20 AAFAAE}E Ao AA4HE o]EY &
o] 2(R-BINY K, %< AR Atz dle 4
o)) 3} o} (carbonate buffer, pH10.7).

u]dl Fz9] 5} (perturhation) & FHAiE =

o|7] 93t 714 (p-NPDPP)9] =& A A%
& E3ld 6.6X10°°M & 4335, R-BI9
FEE F2 0MME Ao S5 5
AL YA Ae 3X107°~5X107*M H oA A
B A= vk =F whg SqF EAE
X »~-NPDPP, R-BI, R-BI"- 18]z buffer g
4329 CTABr9 cmcE 7A£AZ Aoz A
HoH(FER Fol A 8X107* M), F o] A
= eme S 3X1074M 2 7HA Sl

(2) n|deolAtEUiofAe] BI- ¥ R-BI- 59|
Sk

Carbonate buffer 8] <=8 3} ©u]Al god <o) 4]
9 BI" ¥ R-BI"9] x5 0|59 K, 3k (Table
Doz¥E ALz, LAY olF
4 Table 29 FeRiQe, wd v A 5899
oA atEdo EAZE ol EY =, [l
E oS A Q) ez FH Al 8 A

7| A [I 4] carbonate buffer & =4 &4 <%
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Table 2. The relationship between the R-BI- concentrations and first order rate constants of the dephosphory-
lation at optimum micellar concentration (8x10~*M CTABr)¢

. 7 z [ 3 f Z
NH)_R 107[R-BI~] [R-BI"]| 103y |kar-Br> 109 our” 1038’z | _*'r-n1’ % 3pr
N 5 ¢ a [BI7] | (sec™) | kyewr> O | pr | 0w | 10 o
R= -H 18.65 5.96 12.69 1.00; 13.50 1.00 1.48] 12.02 1. 00 0. 10 0.23
—CHj 8.03 2.62 541 0.43 5. 14 0. 38 1.48 3. 66 0.30 0.12 0.22
—CyH; 7.00 2.23 4.77 0. 38 4.63 0. 34 1.48 3. 20 0.26 0.15 0.21
—CsHy 6.56 1.86 4.70 0. 35 4.22 0.31 1.48 2. 74 0.23 0.10 0.21
—C4Hy 5.57 1.58 3.99 0. 30 3. 60 0.27 1.48 2.12 0.18 0.12 0.23

¢ micellized surfactant concentration D,=[CTABr]—cmec, in which we assume a value of 3X1074M for the
cme of CTABr in the reaction solution. #the molar concentration ([I7,.]) of R-BI~ in 8X10™4M CTABr
solution (10~2M carbonate buffer, pH 10.7). <the molar concentration ([I,”]) of R-BI~ in water solution
(carbonate buffer, pH 10.7). ¢the molar concentration ([I,7]) of R-BI~ in the micellar pseudophase (b—c).
ethe concentration ratic of R-BI- and BI- in the micellar pseudophase. fapparent first order rate constant of
dephosphorylation in 8x10™4M CTABr, 6.6x1078M p-NPDPP, 107*M R-BIL, carbouate buffer (pH 10.7),
30-+0.5°C. fthe first order rate constant ratio of the reaction mediated by R-BI- and BI- in the whole
micellar solution. % apparent first order rate constants of the reaction mediated by OH- (carbonate buffer,
pH 10.7) without including R-BI in the micellar pseudophase. fapparent first order rate constants of the
reaction mediated by R-BI- in the micellar pseudophase, &da_pr=ky—&'on(eq.1). Jthe first order rate
constant ratio of the reaction mediated by R-BI- and BI- in the micellar pseudophase. *apparent first
order rate constants in aqueous solution (carbonate buffer, pH 10.7). !apparent first order rate constants in
aqueous—dioxane mixture; 50 : 50 volume % (carbonate buffer, pH 10.7).

o #e]=o] gl BI- m& R-BIT9 Fxolx vl pzo] wE o] g 13 £Fx AF
(I, ] #-¢ bufferd] g=&ole] o] o] &2 5 (k) Fig.3el vrep il od &g 3h2 CTA
wolrt, wA Al WA AAR vl A Bro Fxrb Fviel weh Fohske Hdel of
Eo] #Aet= E5-3] (molar volume) = 1 mole 2z oo A& Zadtth, 13 FE A5 (k)
%59 CTABro] 3% 0.3/Molmz®, Agd o A eme®r} o7k & CTABry=(8
(L= (L] — (L] @ X107M) ol A UrE}ki-DP._ olgl %E

7} et A2 w) Al &l (micellar catalysis) ol

8x107*M CTABr €Ho A= 2.4X107%/M 4% 93 284 w&e EXoly, e Hxr F
of HA oz A (3] TAHoE AT A3 Frpeteht gt e aFgr A5
otz Apgstg et ol8A gt AL (L] BE iSeld 58 Aoz, o 4 od w
& Table 20] Ve ch B AgoAe] 1A 27 wEolth 4 )olA ¥y o ¥t F54
#F AFAE FEuAE v|A3kd CTABr9 7} v A gAY 13 Frggelr, D&

Errgoz vehirl surfactant ] =91, z8z D, wAdd
Table 200 A ¥ &= gl= ulg} 7o] mlAl oA} surfactant & %, & D,cemco)9, K, &= 7|32

Zu9] R-BI" ¢ Fx¥& Bl 9 Fxol wd o 7+ CTABrd AFA<, S p-NPDPP, =g
A3 zradtgeh Blol w13 R-BI'9 &=y = N2 284 (R-BI" =& OH)e|t},
([R-BI"]/[BI"]) %= methyl BI"9] Z$%, 0.432

= FA8 WolAe, 41rs AlAFE HE S§+N —> products (42)
aste] butyl-BI"¥ 7 $- 0.30 “FEbA T 2D = D, ié SD, (4b)
(3) CTABr 824LHolA BI- % R-BI-of 2 po Bt E K D] w0

Bt 2IOIALSL HESO| 1Rt ZZAMS CIHKIDT
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o0 ~CH,
= G
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® o—a _CLHQ

100 °

10" Ky, { sec')

10°( CTABr)

Fig. 3. Micellar effects upon dephosphorylation me-
diated by 2-alkylbenzimidazolide ions: 6.6X1076M p-
NPDPP, 1Xx104M BI-R, 10~2M carbonate buffer (pH
10.7), 30+0.5°C.

NH —

O+ o = I~
uph :

+ P\Oph @[»—R +  ArD

Qph
0=
F'/l)ph

A= —{@Noz lHlo L OH

N § 0ph
i P
@ﬁ}"? * P<0vh

Scheme 1.

[+
)
u‘.

11-2-9] o} 7}1] & (mechanism)-2 CTABr 1]
AgqFell A BIel 2g p-NPDPP ] & ¢lat
3} k3ol 9§ Bunton 3 Hong 5o A A3}
Z Ao AL} (Scheme 1)3, 1
AYQA L] &AL} AN EAAE oM E
T dvze AA4HA g7] oo, 2 A
¥ el R-BI" 52 Bl ol ]3] Qx4 0= o4
71E 3 o JiRlm Qe mz w9 Stern%—
e A2 o] &= (mobility)e] Ho]7} gl& Ao
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2 A7k, Scheme 114 ¥ F Y& vk 2
ol = AA A A szl R-BI™o]L0°] p-
NPDPP & 373t <l A3} (phosphate) d 57k
AE Atz olAe] sHFEd =] R-BI &
A A eHA At

@ =2 e 9t 7ty

0.01M carbonate buffer 8] =] A g R A R
BI” £l 93 p-NPDPP & =l Akstul-go] <
=& BI7o] 93t ubgof wste] F<3 a
At (Table 2 2 Fig. 3).

QiH oz ol A4 vt AFAs
(K7 ZAe wlA%e o5 A4 B2
F713l W& =l So4eteh, ey Fig. 2
% 3el4 ¥ 5 9= v 2ol B9 @U§
EAEE Blo) ¥eldd K. 3ko] Zrehee) ws
q 1A% 44E 997 1/30192 dasq
o ol e e e F U o %
39 Bt e F kA Gl ddcis sbA
St

XA, carbonate buffer & <7}e]4 LR ¢
& 4% slzl" R-BI(R-BIN)Y wjAl&Al= )
]/qg] Sx7F BIol uleke] 1/3 o] at2 7Ha43t
7] WFolztn FtAFE 4 ek o] bl §o
A3 H3te AF =& pgA o= o
£% 2482 Axagld. 2%, 2
s=u ot WSS E AT w7t dA 3,
2 4ol §7x BRE + Ut A, RBI-
59 FUIEL BIY Faol ste] 2 TS
A 3] Aol A oAt vlel A p-NPDPP
ool EE A o A A (steric effect) 7} &-g3}o]
BI- o] 93 ubg-xct F43% gtz 744
& % gtk oM A mdE At 254
447 W Fol 259 54 (probability factor)
ol oz A= B8 $59 T aned
ot ol AA3}E vkt 2L &FHAE o] At
& o Sl

349 3¢, R-BITE9 ¢47]E 259 &
44 (hydrophobicity) o-5of n]A9] 3 (core) <
22 F3 FoUMA =A Wi} AN “ﬂ«] £
(anchor) A3 =A4g Aoz 7AsYc) o

Aol s A AA AfEA £H0 7‘] %

U
-

4
g

H‘OF

}mamlnﬁ_,
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ot7] W&ol p-NPDPP 9] ulbgo] 4 ZEulx
(collision frequency)~} BI- o u]& A wolx|
Az oz Belghel e SEob Fash 4
Zolth, ol g FhA gt oA EAE) /‘1
TAES FAel v 2 34 & A3 gl

(5 er8%zd olxlE S0 FFgn “gts
k=anl g

RBI-9 Fzo & 98 %
ol 27 9J3}le] carbonate buffer ¢
FA el o] 7 R-BI-E9 ¥2& K, gtoz
YE 7353 oA o5 R-BIof 214 271
He 138 23 whg Sx9) vlwslg )

1XHEE M=o n|X|= F§ : R-Bl o 939
A FAHE 1A EFEAFE D E 4 (Do
wt2bA 2 HbSSrE (Ry) o] A buffer & OH™ ] 9]
A4 ARHE 1ANE FEAS Ko T
dto] FogA dgivh Table 2014 ¥ < 9l
vle}l 7ro], R-BI- ¢} BI~ 9 Al A 59 v 9}-
o] Lol 93t p-NPDPP 9 zho] Al3} ul-go] %
vl H AR 22 A g e vehich e v ?‘}
AlF] EAE 2, Fx2 W ((R-BIT]/[BIT])
of n3te] W& S5 o) K pop-/Fp )7t o B
o Zashx gk wpro] e, w4 ol A4E
Wel A9 12k FrE AP Frd
e, @9 o AAY 9gE vx olg
SIAR 3=

_d ¥ N
te,
of
of
o
2

uo o

107* methyl-B1"¢] 4%, Bl 9}9] X=9|
(0.43)0] ¥l Fhe] ubS<rE o] v (0.30) A4 =
olx] = gtk o] 0.13°]=kE %o} (30 %)l &l

G kg Exo] e vldl 37§ A9
methy]-BI™ ¢} BI™ 9] wh3-A42] xfele] 7]qlgte}
2 g F Advk o AFge GRS da
7} 27484E v T30 (107*M butyl-BI-
o A%, 44%).

o] &9 845 HAsH) flste] A
(BI" ¢ R-BID¢] Fx& wishA7 A 477
7} dbE SEo vl A=  F& SA S Fig.
44 2 & gl wksh o], 3A BIY 291
of ¢AZZF AR g Sr= FAA
£33 A 77 Ao A v o] %3:‘3‘3‘ /ﬂ A3l A
Avk, A4 R-BIS Fx7} 2718k BI-of 9%

10}
-5
® 3 x10M R-B]
08 - x 1% 10 ¥ R-B:
m 25x 10 M R-8!
k,n-s:‘oGw
klal’
o4l
0.2}
00}
1 | ! | !

G TR U T Y I

Fig. 4. Relationship between alkyl groups of R-BI-
and ratio of first order rate constants (#'g_p;/F'5r) on
dephosphorylation in 8 X10 %M CTABr solution: car-
bonate buffer (pH 10.7), 6.6%x10-M p-NPDPP, 30

+0.5°C.
e 3x10°M R-B!
-4
100 * %10 M R-BI
m 25x10'M R-BI
A 5Sx10M R-BI
80 |

60 -

50+ /

(%)
\\

Steric effect,

“CHy  CHe  -GH,  -CH,

Fig. 5. Calculated percentages (%) of “steric effect”
in the whole rate-decreasing of  %'p_p” as compared
with &’pr, % =100X (A—B)/A, where A are theoretical
(#'r-p /F'pr) that are same as [R-BI-]/[BI-], and B
are experimental (B'gr-pr/#'pr).
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§eh, =% Bl ol 9§t p-NPDPP 9| &9
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b o 1elehe A A7 mam Fgosd
A R-BITEY ¥279 A&HE 28] F4
A gtz AAdr, zElz edo] opd o
£ a4 £UH°11 98 A= R-BI" &9 4479
G go] L& 7HsA el Si7] # Eoll HO-dioxane
(50:50 v %) & EFLUNZ 3t 1RS5E A
E A8t Table 2D 43ld, &4 7]
79l p-NPDPP 9] &3|=9] Holo] ajA
FH Gl A kRt F Wz FUhslgl o,
R-BI" &9 719 wisle] 2 g A9
AR gt =g o] EF FAGe A b
9 FxE v SREAAY g Frol v
Eﬂ % ok, o2 g A B2 SRS WA
BI" 9] 71719 o o] wlAd Aol
/‘1 ‘Q‘*ﬂ%-‘& ubgel ZRg A9 & S
2RIEE Aol DIXlE 9F: oH%
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ol o 2e Wi oz ARG

CTABr =£9d] 4 R-Bl o] 8j3] 4 &A5E=
Bl A 4 DIA 24D 17 FERF
Fra)E A U)2¥H e 4 G 2]
FEET o474 K, & p-NPDPP ¢} CTABr
SlAL Afole] Aol ThH(16,000M ). E
AL AFHAAL el WG 1A SE

oln], oA 4 (6)o2 AFHrTt
;7 — k,m'Ks'Dn
k1 w=TIK, D, (5)

oldl my = vlA Fxd Hd IAHAER-BI)
9 Fx9 Ed] (molar ratio)o]w [L,7)& AA
L£99 AF ez wA% u]lde A3 R-BI-
9 F=old 4 oz FE @& F 3Un
Fn=knmy=ky [1x1/D, (6)
knp2 vjAO AR YA A AHA S
FAHE 9 2xE5E Agold 2 g

sec”t ol Th (4] (B)elA £ T 3l& uwhst 2

do o 4
e %rf'
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s |- N " o058
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Fig.6. Plot of equation 8 ([I,"1/#1(m versus D,),
where the slopes are the reciprocal of the 2nd order
rate constants (1/k,) in the micellar pseudophase; 10
~2M carbonate buffer (pH 10.7), 6.6Xx1078M p-NPD
PP, 10~*M R-BI and 30+0.5°C.
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Table 3. Calculated second order rate constants in the micellar pseudophase (%,) and in the Stern layer (k™)

of dephosphorylation mediated by R-BI- ions in 8x10~4*M CTABr solution®?

i d | £ g &

NH 7R DT s ’ - — — ™ km(R— I‘)

@ 107[R-BI-] 10*m3, 103% r-p1(sec™l)|  E,(sec™?) (secL mole-1 1) —iﬁ—

12.69 25.38 12.02 13. 60 1.90 1.00

—CH3 5.41 10. 82 3.66 2.70 0.37 0. 20

—CoHj5 4.77 9.54 3.20 2.18 0.30 0.16

~CsHy 4.70 9.40 2.74 1.86 0.26 0.14

—CsHy 3.99 7.98 2.12 1.33 0.19 0.10
%6.6X10"%M p-NPDPP, 10~4M R-BI, carbonate buffer (pH 10.7), 30:0.5°C. *Micellized surfactant con-

centration, D,=[CTABr]—cmc,

in which we assume a value of 3xX1074M for the cmc of CTABr in the
reaction solution. ¢ The molar concentration of R-BI~ in the micellar pseudophase (see Table 2).

4 The molar

ratio of [R-BI-] to the concentration of micellized surfactants. ¢ The corrected first order rate constants given
by equation (1) (see Table 2). fThe appropriated second order rate constants in the micellar pseudophase;

the unit is sec™!, because of derivation by equation (6),

the CTABr concentration are on range of 3x10™4M

~1072y. £The second order rate constants calculated in terms of molarity of a reactant in 1 / Stern layer given

by equation (9).
micellar pseudophase.

o), my7t [I,"]/D, 0.8 ZFA 57| wFo]th),
A @) A Gl Aded A (DE 4 F
A ojAL Tl A (7 AFPAA F e}

BT 0 =knK [ L]/ (1+ K- D,) @

[Im—] /k’lh(m) zl/kas‘l_Dn/km (8)
o 45z 3AY 4 @ 2AEE A%
£ Agated o f835t F Dyol A

LR ms EA (Pl g ghe 4L o) F
v, w8 F &I NN k& T 5 ATH(Fig.
6). oA dte] g 2 R-BI-Ee] 93 A3
e 9hg9] k& Table 39) YeER 9l Bunton
# Hong 5o| Bxg ulo] ojdlnd 1%9 CTA
Bro]Al9] Stern &9 AAlgl A& 0.14] 0] z,
129] Stern Z W49 ubg A Bz
AR 23 S5 4, b7, & % 4 9=

ZAE G} o] W oz A k7S Table 3

o Helglen, olwe 9= s -mole‘l-l
o] o},

ko = (. 14k, 9

o] Alatsl by k-2 ~ofl 98 FA=

R-B
E ol Bl g4 FAHE %kitlr ar] #oj
A, 107*M R-BI £°§ <ol 4] R-BI7o] 23]
A= e o S50 Blol 938 FAEE= &
59 & 1/108 Za3tx Qvh(Table 3). wF

2 J%

% The second order rate constant ratio of the reaction mediated by R-BI- and BI- in the

R-BI9 F=7t 7184, o & oS <55
3 Fobstelet st =¢ R-BIES 47
719 gagrt TS 235sE Aot of
78 Zraste A4S Helth o]¥d R-BIT &
o 4479 IAZHE b 2ol ST F
et

BIYell A7} A 3= o] 4549 237
= opde Aol F7g Stern FWlo] EA 3}

Bl w| Ao AEo 2 B3 So} 7LA] cetyl 7]
9}2] van der Waalsl & o] 23] +43ta Ao
e}, H]'lfcﬂ eh, R-BI79l &3bdg # =]
BEo CTABr#x-9] ok3ldo] LX) Stern =

v ol J—XH% Ao, ¢AZE wA oA 2
of =] A ol ¥ ] FolA

F Aolth o|FA H= R-BI" #AEY %
(mobility)-&- A& WAl == ol& Lwgo}
p-NPDPP 18] ZE3)57F Adlq oz a3t
Heol R-BI"Y H=rt 3tasE A e 5%
7b vebd Aolet, o] AU 135 E Al
vldl 2AEE Ao v ZA v AT ARE
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28 & Scheme 2] Rt A4d 2F &
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9 &= R-BIES 4779 Aot x5
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i

Care

Scheme 2. The conceptual “anchor effect” proposed:
transition state of dephosphorylation mediated by R-
BI-in Stern layer.
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%, 223z A7 Ax T2 F AFE6X
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