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g 9o, CTABrv]R g9 %e) 4  benzimidazole ® naphth-2, 3-imidazole §o] &(BI- ¥ NI-)ej
&8 $32 5% p-nitrophenyldiphenylphosphate (p-NPDPP)<) grel Al3lulgof gl o 24 gQF
dlA ol F Fol &2 AHAR F&o v L wEE FA8 FAALTE AT EFNE gl
4. ¥ QFeAE Bl 2970 2275 AR o] £R-BOE] A8 BYAIVS L ©HT
v}, v Sh<dl A R-Blol 93] F25 & ubgS Blel &) F235 & ghgncth o o) =g
A dojutct, o] £=9 FAaE5}E 937 5o )49 AbE (micellar pseudophase) Mol &
st BI 9} R-BI'Sl SE6ldh olgel S 45 032 14 % 23 2449 F s
A}, |0l =9 B ([R-B]/(BI Dol ¥3ted wr-&2 13 S2499) ¥ Fpop/Fm)7F G4
A5 oS5 5x2074M buyl-BI $A5I 48 gl A S ¥E 0.4300% weed wEs
52wl 0.08930 ¢k, o] F a9l Aol (0.341) & butyl 719 G o] 0%l o] Evt Alste] JheEt
o, olie A AEEAA R-BIE Aol 1F9 92719 GFez wulgo BlY e d
vl F452 oudch =3 107M R-BI §49 A9 o] ukge] 23 S AF4x 459 A
20 A4R5S 94 G434 RBIol 94 A el Brel 9@ w3t aAwp 2
a3tk eldd butyl-Bl2 3¢ ol 59 @845 ¥ Rng-s/beer) 7t & 108 ZEFKT)
R-BI- &2 ¢4279 @Wgd B2 13 R 23 #5355 W s FL8 $4ste vgst 2 2
Wg AN, 2 oAl 2A%E RBUY BUolE 289 2443 4ARd BEo] Stem &
ol A2 ehA] &5t ojde) ¥ (core) Fog AFH FoirskA E Ao)n, 2 A £ AAC A
$EFA &dolal Rz q Xl mAL Aot wiepd 7|A (p-NPDPP)#e] F-Ful % (collison
frequency) 7} Za8HA =3, ol & Lv|¢tob bRl FadHAl H Zlolvl B EFL o] AFHE
“ctE &31" (anchor effect) 2} Fwdstn=}t dtet, o &3t R-BINY 4777 A4S 2|z o] &2
¥27h 21840% A Fhesn,

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
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cetyltrimethyl ammonium bromide (CTABr). On the other hand, the first order rate constants
(# r-pr-) and the second order rate constants (knm-pi-)) 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
(kg bmer)) 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-BL 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
mode} is proposed. Due to the hydrophobicity and the steric effect of the alkyl substituents, these
groups would penetrate inte 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.

1. M 2

At 20~30d 7+ 8- A4 =] A A (ageous mi-
cellar system) FolAg oe] WNE-5of AT <
77 s Sadel $o2s 3 0 Al
B Z (esters) &} £ 23| o] E (phosphate} £ 7+
Byt ml ere] AL3huk-g- (dephosphorylation) 12~22
Bol E&wtSd #As 2 F0E Fx g
o}, gk, o}u]vhE (imidazole) 3 Z FEAEL
$71 ) z¥ 259 & o} stulS-(deacylation)™
225 gl g7 QA3HE B oladhbgel ¢
EHQ Aol s %, o] £ uhg-g ul sty
AlH A A| (micellized surfactant)Z~3o)| 9] 3] &
Ade, o] F kA g A5, wldd 9
o] c}& B-E (nonionic imidazole moiety)-& <4}k
9 7] (general base) 24 #-§-3e} o] |t Fof
& (anion) & A A (nucleophile) 8 g8t
Bzl Qe

# 24l &= Bunton #} Hong 553%] 2]&} cetyl-
trimethylammonium bromide{CTABr)&} w|A4
LAz} Aol ZEof (phase transfer catatyst,
PTC)¢l ethyltri-z-octylammonium bromide 2
mesylate (TEABr, TEAMs) £ oA areneimi-
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dazole §o}1.&E9| 28 p-nitrophenyldiphenylp-
hosphate (p~-NPDPP) 9 &1 k3 wh-g-of of &k
F7 B2l vk ek od o] & ol 2EE A
YAz A4 $AF AAFAF, Benzi-
midazole (BI) z A4 &7}4q wopds 2
RS A%E oA Fe 22 Ao
4] B3} (deprotonation) | o] utL-A o] & BI-
o2& A% ol & &olFo] %ol 7]
A (cationic micelle) ol A ¥-8-& oA F2
Az ek,

)R w4l Bl Y HAEAE o)
Agdqo| =3 A=z ot F A(phase) AF 3
SUnE A% 3 9ATH el 2o,
Wgol £33} 5145143 (pseudophase)el 4 8
2 uhgEe 53 A2 A {olx g F &
A9 27t vjAll Zol A Fotgo R W S5}
ZoAste Aoz AARD ol T dolAe ¢
$Ex & WUsE AT & At

2 478 SHL g S A AR 8
& 4 eloh, AA, 2-alkyvlbenzimidazolide ion
(R-BI") &l & p-NPDPP 9] %ol 2bgut-3-of
A2 e 4o v CTABrv|de) #xE
2%z, $4, A5FANAs R-BI £
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TEE B354 4 (spectral titration) ©.
ZARZstz, A, 049 % (micellar pseudop-
hase) ol 412} R-BI“g9] &427]7F sh-g4 el
A e Qe Wi =z

2.4 #

1) STe| o

(1) CTAB:®3} p-NPDPP32.342] 314 5 A A|
T olu] REF v} JepT

(2) 2-alkylbenzimidazole 52 23 35.38~43

NH Py NE
2 2=24ars
R -C004 R+ 2H,O0
@‘IH * 90~-18 @hk 2

hie
(R = =H, =CEys =G Mg, ~Cgligs ~C,Hg)

O-phenylenediamine 7} 3 & §7] 4% 90~180
°CE 7tgstd 4Pz, °1AE F, acetoni-
trile 28] = ethanol & Z A 3 ¥, NMR (Bruker
80MHz WP 80 System) 2 H<elstich, o] &9
€4 (melting point)-2 Sybron Model No. MP
-12615% 2. 2 F43R e, 2 3 Table 19
e Aot

(2) Yesz M4

vle A, FAE  ponitrophenoxide ion &
Beckman Du-8B UV-visible spectrophotometer
£ AHE8te &A% e, g L5 30:£0.5
°CE AR, AAutgel WHF 134 F=
A, ke, ) G = seclolvl, EAHF by FAE
0.01M carbonnte buffer (pH10.7)el <% OH~
ion, #|3)&]€ R-BI, 22|z #e]sl R-BI” &
o] A7k YA (B A7) ol T &
29 7)o 7t 2¥E vk, wpe] g3, BI
9 Z FEAEE g% AEoH, Zg9 #4
£ g8l A= w2y F& pHol dadct, o
]y B9 Sol g wge R-BI-o 23
Zld el = OH™ 282 o|#e]= R-BI #£219
ez 7l e, wetA p-NPDPP 9| €4l 443}
gl A 92 AbA JAYAAG B FHH e
2 ALtz A3 std, 44 wged H3 1%
Eoae by A (D2 AR

by=k1+¥ o +¥ (1)

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

Mgl M.P. (i), 1Pk -
N)— in waterfn’} g.}(;;%?
R= -H| 1meam~19®® | 120 | 380
—CHg | 177Q77~72.5)® | 0.52 | 1.62
~CHs | 1740174.5~175)% | 0.51 | 1.42
—CHy | 157.5(157)84 0.37 | 131
—CyHo | 155~155.5% 0.32 | 112

¢ Monitored wave lengths are 283. 3nm.

A2\ Ky, Foww 282 FiE R-BIT, OH™
z2]x R-Bl¢] 93 &=+ 74059 14
SAATE et 2 A+ CTABr&d5
A g AZEA gk zAd e A o] Fol R th,
(1) tris buffer (pH 8.5): o= R-Bl& obF <
gt Aol 7] sl Fell A¥ delHA g EqE
t} (2) R-BI & %#3}l& carbonate buffer (pH
10.7): o] W& OH ¢t 9% =g R-BI"7
ZAdel, (8) R-BI & 23§54 & carbonate
buffer(pH 10.7) : ©] 442 OH™ iongtg =%
el 2 AAZ tris buffer S ol A9 uk-g
& carbonate buffer <50l A 9] uwlgyT} o}F .
=2 o3 = R-Bld g8 25 134 &%
= A4, Frov 4 DdA AAE 4 Ao
wdol CTABr §Ho A9 9&& 2 R-Bl- o
g £4=A " OH™« % J|dE FAE 4
& Zolvt, zejzZE R-Blol s FAd=
w2 £ A, M A g A% Qab
1 %} 4% A< (apprrent first order rate constant,
ko) A OH™ o 2 F35 & S84, Fou™,
#He W BAsge

(3) BI % R-BI&2| Atsfe)Ast4(acid-disso-
ciation constant K) 2} ZgAl4-(binding con-
stant, K) 2| £%

Bl &} o] €49 2-44FEAEY FLA}
v A gl £of) A 8] B<43] (deprotonation) el
A A4E EZEAAQ wges &
AP, =g BI R =2 FEAHES CTABr
ol A7 A4S S A9 R g
Z1Ee AE w A AFAFE FAF%HE ¢
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Fig. 1. Micellar effects upon the deprotonation of

benzimidazole in carbonate buffer: @, 10740 benzi-

midazole, pH 10.7: O. 1.2x10"*M benzimidazole,
pH 11.
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Fig. 2. The relationship between the numbers of
carbon in alkyl groups of 2-alkyl benzimidazoles and
K, with CTABr.

g gl e olv] F A4 A By ol g
9| K, & Table 19 YR ict,

3 A % IH

(2) 2-alkylbenzimidazole §2| K, Zta} CTA
Br oto| grab(K) U

g3 9 vldgAuje A9 2-alkylbenzimi-
dazole (R-BD®] &43 K zt2 o €39 &
78 gagrt Foheel wheh, 2 Xoje F
Agk AAA o2 Zaded, ok 4479 %
k% 7} (inductive effect)™) ¥ A 0.8 wekgic
g, oA gH5d e} R-BIS] @FLd(de-
protonation)’= CTABr ¥x7} 2x107°Mxr}
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we Zo A= CTABrY 557} 74345 A
AH o2 FAE(Fig.1).

u]| A9 7)A (substrate) 8] AR, K, &
vl S A9 gE el FE Fuh 2
sy QiAo thed ()2 e 4 9l
)27 oA S, S, vA 9 o9
A} % (pseudophase) 5ol 41 ] £-§2] A H 5] (to-
tal volume)@ o2 345 A9 Fxolt =

K;=[Sml/ ([Sw)-Da) @

g3 D, & slASA Ad ZAA (surfactant, C-
TABr)9 w524 A AdEAY FxoA
cme (critical micellar concentraiton) & " Zto]
o B Q7oA AER gyl £ (-
NPDPP)2| 24=% CTABr#9 AFAFTE <&
16,0000 1ej=i%, 7+ R-BI f =49 ¢844
d A9 F35 AYAF & Fig. 29 Vel
ot 479 ghagrr FohEel B K, 3ol
QA v &2 F7HEE & 5 ek eV
$ol ARAFA3E AR YAHE oY &
o] & (R-BIN ¢ K, #< A &A%= e 2
2 31 tF (carbonate buffer, pH10.7).

ul 4 Tz 3 (perturbation} & Hz2 F
o|7] #3te] 714 (p-NPDPP)9] F=& 4 A3
£ E3hd 6.6X10°°M & 443 =, R-BIS
FEE FE ML A2 S8 5
AL dallAE 3xX1075~5X107M Hejol A A
g A5 ek =3 ug 2AF EA3L
E p~NPDPP, R-BI, R-BI- z&z buffers]
43¢ CTABr 9| cmc % ZaAd Ao® d4
A (FEd FoA X107 M), 2 ool A
= eme FE IX107M 2 AR 8 o},

(2) ool tEUioiA{e] Bl 3 R-BI- &2
L

Carbonate buffer &} 423 u] A g0} &off 4]
9] BI" ¥ R-BI'8] F=5 |59 K, 3 (Table
Desdy Aasgz, vRAEHdA o F
3k& Table 20) el et =3 P4 5849
At A FE o8 FE, L]
Eugs 4 @z 35 A 93 9t
7| A [ ] e catbonate buffer 8] o] 8o <4



526 PR - HEA - SB0F

Table 2. The relationship between the R-BI- concentrations and first arder rate constants of the dephosphory-
lation at optimum micellar concentration {8x1¢~*M CTAB)a

¢ £ Y & § )i F
@TH} R 1OLR-BH ‘[R'BI_] 10%s MEoronid| oap - 10% k- | BBl | g00p |00

N P e o ' [BI-] | (sec™) | &xer) Rl Y ‘B » orf

R= ~H 18.65 5.9 12.69) 1.00] 13.500 1.00] 1.48 12.020 1.00] 0.100 0.23
~CHj 8.03 262 541 043 514 0.38 1.48) 3.66 0.30 012 022
—CzHs 7.00 223 477 0.38 463 0.34 1.48) 3200 o0.26 0.15 o0.21
—Cstl; 6.56 1.8 4.70| 0.85 4220 0.3 148 274 0.2 0.10 0.21
~C4Hs 5.57 1.58 3 99‘ 0.300 260 027 148 212 018 o012 0.23

« micellized surfactant concentration D,=[CTABr]—cme, in which we assume a value of 3x10-4M for the
cme of CTABr in the reaction solution. ¢the molar concentration ([I-,,]) of R-BI- in 8X10*M 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,]) of R-BI" in the micellar psendophase (#—¢).
zthe concentration ratio of R-BI- and BI™ in the micellar pseudophase. apparent first order rate constant of
dephosphorylation in 8x10~*M CTABr, 6.6x1078M p-NFDPP, 107¢M R-BIl, carbouute buffer (pH 10.7),
30-0.5°C. sthe 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,
pl 10.7) without including R-BI in the micellar pseudophase. 7apparent first order rate constants of the
reaction mediated by R-BI- in the micellar pseudophase, &a_pr=kr—F%on’(eq.1). Fthe 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 sclution (carbonate buffer, pH 10.7). ?apparent first order rate constants in
aqueous-dioxane mixture; 50 : 50 volume % {carbonate buffer, pH 10.7).

o #felro] gle BT R-BI"9 Fxolx ol 5ge] g o] ukge 13 $E s
I, 1% 2 buffer 9 =gde A2 o] 59 ¥ (kg)§ Fig. 3ol vhebi et olol & 3h2 CTA
Eoleh, epdoArd oA AAZ v A Br o] FE7 Frtetel whit F7isted #Hdld o
Zo| %z dt+= X3 (molar volume)= 1 mole 2z oo A& e 13 FE A5y
%59 CTABr¢ A% 0.3/Molng® Agd 2 HYFHS ecme v} % H2 CTABr 558
(1= ] — (1] 3) K107M) B-Zoll A viebyket, oldl A "-:-T"E.

7k vEhtE A2 014 S (micellar catalysis)oll

8x10™*M CTABr 4ol & 2.4X1074/M 3} g 287 ubgd Exofr, ug £xrF F
o 52 Geomz 4 @) FAHoE AYR A St} gastE RS £547) A5
oz ZpA s, olFA st & [L] wE gl A B4 Aez4, o3 4 do& #
& Table 20] vehiglel, £ AFAA49 A 27 d ol 4 (ol M ¥, ke i
F AFAES FEEAL P2 CTABrd 7 s]AgaLe) Y 13 Sx4sold, DE

Brritom veh)alr} surfactant 2] w9)A, zelz D, A=
Table 204 & 4 glx vpe} o] o]l g4} surfactant &) %, & D-emco)9, K, & 712
2429 R-BI" 9 Fxi BI"9 F=ol vl # CTABrY A4S, S+ p-NPDPP, 27

A3 7rastgich, Bl #i§ R-BI™¥ ::9] 2 N.& AR (R-BI- =¥ OH o]},
([R-BI~]/[BI"])%= methyl BI~9 A, 0.432

= A3 gelAd, 9977 24 A4E v S$+N —> products (4a)
Zaste] buty-BI-S 34 0.30¢ vhehaeh oD = D 223 SD. (4b)
(3) CTABr2oiujoilA{ BI" & R-BI- ol 2f p ¥ o+ ¥ KD 40

&t ERIMS B2 1R SEiks 1+ K,[D,]

Journal of the Korean Chemical Society



AR FAA FA &AM H3E3 (A 12) 52

R=
‘TSOL NH o—e -H
O+
0---0 ~(H,
— -
B-—0 -CH,

® &—a _CLHQ

100 Iy

U
(=3

10" Ky, ( sec')

10°[ CTABr)

Fig. 3. Micellar effects upon dephosphorylation me-
diated by 2-alkylbenzimidazolide ions: 6. 6X 103 p-
NPDPP, 1x10-4M BI-R, 10-2M carbonate buffer (pH
10.7), 30£0.5°C,

@[Nﬁﬁ + OH = @:ﬁ)—r’e
@,}‘R + P\Opn == @[»‘R + o

Qph
0=
F'/l)ph

ars =)o, l"*:o LOH
W

Qph
O

Scheme 1.

R=-H, -CHy - H, O,

o] 4t$-9] w}7}] S (mechanism)-& CTABr u)
A GRS A Ble| 2% p-NPDPP 2] & Qi
3} uh-&o] 3t Bunton % Hong 5] A A& “ﬂ
A Zo] & Ao WA cH(Scheme 1)3L

ol s APA Y AT} A A E H]‘%
T dttzE AZHEA @7l Aol 2 A
4 #ql R-BI-E& Bl o v)s] gi5ez @7
1% 3 o shA 2 Qe v e Stern &
W ol A2 o] F5 (mobility)o] He|7} L Ao
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2 AZARAE, Scheme 164 2 4 & vl 7
o] $% AA A4 ]k R-BI™o}-&¢] p-
NPDPP & 5434 <233l (phosphate)d F7t
AgE ARz o]Re] R He] R-BI- &
Ay sA fo,

@) =2H sEE: A 718

0.01M carbonate buffer 2] u] 8 A <Lel A R-
BI~ o 23} p-NPDPP <] el ksiulge] <
5% BI7o] &3k ub-go] wste] F435) a3}
A (Tadle 2 2 Fig. 3).

A oz oW AL oAt AFASF
(K)7F S7hstal vl Se ol 7149 Fxo}
F7F5te W g<E ol ZEet. 2y Fig. 2
2 364 B 4 3le wkel 2o] BIY <A F
EA & Blo] w3ty K, 3] F7p3led ws)
o 1352 A5 238 1/3018k2 sy
ot o)Agt &L theF e F A o4&
39 vt mE F AR G gz A3
At

21A|, carbonate buffer 2f <7}2]4 &R 9
8l 9% 3|29 R-BI(R-BI)9 w]AeJats
A2 F=7t Bloj v)slo 1/3 o] 542 zhad)
7] Wgelztz At E 4 vk o] AAe] &L
AE FaA37] S8 Y = EAH= o
9 F=E &3staA Axsc. w1, &
A% Fxvet S5 359 vzl A3,
2 AAe] §9t= A3 = ik g4, R-BI”
4 A EE Bl S Fad vjdo £ 5728
A= 37 dgol =i 43 vo)A p-NPDPP
o] FEA YA A (steric effect) 7t Z &35}
BI-ol A& wr-guct F43) Fagvie A3
& Aok oW AA AFE A)AHF FEA
&A7] W&ol $ES &4 (probability factor)
o] Fafo Al we $x9 ik 5H
ofefol] AA &L vke} 2 EHF v 4
T o+ A

F22 A%, R-BI"E9 €47 289 &
44 (hydrophobicity) =-Z-oll w]&2] & (core)<
OS2 Fx B/ bk gt AgE WY g
(anchor) 34 =AY Ao = rpFsgc) o 7
el §ad 24 AA AGFA Sh0lA £
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3}7] Wl Eoll p-NPDPP 9}9] 9-golly] $E0 %
(collision frequency)7} BI- o v]a A4 wo)x)
A 3 ol dulgtel uhg Srr} sl o
ZAelet, ol q FoAA A5 JA aFFNA
2AEE 32 o & P& Az ¢

(3) LT AlXlE 52 IFyY “UE
s

R-BI"9 Fzo & 8 Sz 98¢ &
ob2 7] $3}e] carbonate buffer ¢ CTABrc]A
SAqlAg 2 R-BI" &9 $52& K,zez
25 Fopx o) AL ol R-BI-of 2JalA 27
He 149 24 wg 29 vasig o

1AHRE 4450 DiRlE & : R-Bl o) 94
A AT 13U SEAFEOE A Do
ol A wbg< s (ky)oll A4 buffer &) OH-¢ 9
A4 AADE 1408 SEAFWKo) E %
Sl o84 AL Table 204 % 4 Q=
vpsh o], R-BI- s} BI-9] A4kel Hxe] vsh
ol £l 94t p-NPDPP o] =]l ib3} ukgo &5
e AR 2o ARRe vrhinh zay 3
Azl A 2. FEe] w ((R-BIT]/BID)
o wldted wbg Fro W e m-/Fa )7t W B
of Zrastx g}, vhpe] 2ebad, oA A%

Wl 139e SEE A94s SEd §
Bt g1 HE QAN FgE ¥z ded

4] gk},

107t methyl-B1~9 7%, Bl 99 Ex9]
(0.43)0) w3t WHEEEY ¥ (0.30) & P 2
otz i}, o] 0.130]=kE ko] (30 %)l &l
Fabe ke S50 Zae old #7349
methy[-BI~ ¢} BI" 9] #k-2-439] zo]d 7)qigic}
2 A 5 do, o] AL 427 ghag
7t FAEFSE v S F3381 (1074M butyl-BI-
o Ag, 4%),

o] &+ f-§4E Flir A AYa)
(BI" % R-BIN9 F: & #3A7wHA 437
b g SE 01X e GFS A9t Fig.
44 & 4 Q1 ukg o], AA| Bl 294
od 92717 A& 9 Fx& F43A 2
a8tz G277 Aol A o] AR AA3F A
A4, 4 R-BI9 Fx7 F718ka Bl &

10}
-5
® 3 x10M R-B!
08 - £ 1«10 M R-BI
m 25x 10 M R-8!
RELELy
klal’
o4l
0.2}
00}
1 | ! |

“H=lHy -OE, UM -0

Fig. 4. Relationship between alkyl groups of R-BI-
and ratio of first order rate constants (2'p-pr /45 on
dephosphorylation in 8X10~4*M CTABr solution: car-
bonate buffer {(pH 16.7), 6.6%x10-M p-NPDPP, 30
£=0.5°C.

® 3x1FM R-B!
-4
100 - * %10 M R-BI
m 25x10'M R-BI
A 5x10M R-BI
s f
S /
T 60 //
2
s
E L0+
oW
3
20+ /
1 I H i

“CH,  CHg  -GH, (K,

Fig. 5. Calculated percentages (%) of “steric effect”
in the whole rate—decreasing of A'p_p~ as compared
with #gy, % =100% (A—B) /A, where A are theoretical
(k'p-p(/%p) that are same as [R-BI-]/[BI-], and B
arve experimental (&'p-pr/#n1).

g %Eo g R-BIol g gt )
7} A2 gaste A%e Jehi e (Fig. ).
deig 48R ARE 3ot 2o 4% 9
Mg g2z A (1) R-BIY %A Ee
258 £44 Lo Stern Zo 0] S A} &
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7+&5 A Ao AR AL A A
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At olel AN AL Fig.50 Vel e,
3 ajAdeAFe] obd F <A+ R-BI9
kg Ao 4A7|Y Fzmel whel QA et
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Sl A o] & g8 1AS5E A4-E AAIR
%, Table2(B)olAq £ 4 )& uhel 7o), &
A719 A3e) e &5 A9 WEst A9
fAsler, =3 Bl o] 28 p-NPDPP 9| &9
Fell A8 2eladt gl 23 £ A4
7t ¢ 10t A A7) atzd FLds
A& R-BI"E9] €279 A Ese 28] F2
=) griz AEet, zelm ul4e] ofyd o
& 254 gojol A% R-BI- 59 ¢247]9
o 3ko] 9l € AEAe] A7 =] -Feol HyO-dioxane
(50:50 v %)% EF-&0 & 39 135X J¢
& &gt Table 2()0% 8319, 454 7|
Ael p-NPDPP & &3 =9 =olo a4
FA o] wgnvt o Wiz Frisg e,
R-BI" €9 44719 wsld ©& 42 79
UAE A ke =3 o) B FA Lol
£9 SxE ol FASAAY g $56] v
# 94 o, o AL EL HFEEY v A
£ R-BI ¢ 279 o] mjAd apguef
A Qojvte g &/ A & Ejct

2RSS M40 Djxle 98 o3 ¥ R-BI-
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g ARAS 2448 S ARA LI
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CTABr #4894 R-BI- o] 834 &A=&
utgol gk 4] QoA 23R 134 S35
Frem)e A @)zyE o8 A Gye 2ol
FEHD 74 K, pNPDPP 9} CTABr
v]Al Aol o] A FAFo] vH(16,000M™Y). K,
Bl A FH A kg AT 14 = &
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¥rw=STED ®
old mi v v Fx=o WE AYAE(R-BI)
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29 AAez A4 vl Ayl R-BI-
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I R RS G LE T
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6 o—C  (3H,-BI
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Fig.8. Plot of equation 8 ([In"1/%'1 (s versus Dy),
where the slopes are the reciprocal of the 2ad order
rate constants (1/%,) in the micellar pseudophase; 10
-2M carbonate buffer (pH 10.7), 6.6x10°52f p-NPD
PP, 10~*M R-BI and 3040.5°C.
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Table 3. Calculated second order rate constants in the micellar pseudophase (k,) and in the Stern layer (%)
of dephosphorylation mediated by R-BI- ions in 8x10~4M CTABr solution®?

< P r I ¢ 1
NH. ’ _ _ _ (R-B1
@[N s | 107(R-BI-] 10hm 1O remrbec ] Aaoee) [ oot _Fuepl)
R= -H

kmcp1)

12. 69 25.38 12.02 13.60 1.90 1.00

—CHs 5.41 10.82 3.66 2.70 0.37 0. 20
—CsHs 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
—CHy 3.99 7.98 2.12 1.33 .19 0.10

26.6x107M p-NPDPP, 10-¢M R-~BI, carbonate buffer (pH 10.7), 3020.5°C.

centration, D,=[CTABr]—cme,

5 Micellized surfactant con-

in which we assume a value of 3X10~¢M for the cme of CTABr in the

reaction sojution. ¢ The molar concentration of R-BI- in the micellar pseudophase (see Table 2). ¢ 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
~102y. #The second order rate constants calculated in terms of molarity of a reactant in 1 Z Stern layer given
by equation (9). *The second order rate constant ratio of the reaction mediated by R-BI- and BI- in the

micellar pseudophase.

of, mit " 1/D, &2 ZAH7) wlFoleh),
4 @4 Gdddsd d g deF
Az oA A A Q)& HFAZ 4 A+,

B =k K 1,71/ (1+ K, D) @
w118 ¢ =1/ knK+ Dy b ®
ol g2 ZAY A 8) 234%E A &,
& Aldztzd ol §83 F Dol s
LT s A (plo @ 3k 44 o3
o, olqe 7 grelA b, & F& F loH(Fig.
6). °|gA dtd Q& 7 R-BI" &4l o4 A3
=& 9-g9 &, S Table 30| }efulsivl. Bunton
% Hong o] B3l sle] o8 1859 CTA
BrojAde] Stern &9 Aae AAL 0.149] =,
19 SternF Yol A ulg R Frza
AR 234 S 34, & G482 4 9=
ZAERE, o) o AAZ 2" -E Table 3
A HeER e, ojHe] @4 E sec™!-mole”]
o] ¢t,
k= 0. 14k, 9
o} AAs) &, ¥ k™2 R-BIo &dl F71
£ #tel Bl 98 35 stuct 27) "
Aw, 10*M R-BI §9&ol A R-BI™o) &3] &
e e8] x5 Bl o8 Fs: &
52 ofF 1/108 23ty Quh(Table 3). <

R-BI¢| 357} Zrh8ld, o e o% 3%
8 Foystele} ol gl w3 R-BIES 47
719 gxgrt LS 23AEE A5t o
1 Faste 4FE 20, 9)#E R-BITE
o 4779 dAFAE oheo 2ol o 4
et

Blro @77]7} A& o] 44438 A7
T 39 ydo] 53 Stern Foll EAE})
Rt dAdY #F ez AR T /1A cetyl 7]
2128} van der Waals 1o 28] A3l 79
ot vho] watg, R-BI9 $3kd§ | ml=
FE-& CTABr 49 o3tAe] F¥g Stern 3
ol EAE Aolz, ¢A7= vhA Aoy 2
o] me)siA = A ol nlAe] fHo] R
g Aolt, o]%A =ld R-BI #3&9
(mobility)-& AGE WA |z o]F =u|get
p-NPDPP &498| & E3lprt Ao A o2 Fha3HA
5o} R-BI Y %57} Zase AF 2L &+
7} vebg Aeolh, o] &7 1AHE Aol
v 8] 234 E A o zZA wAve Ae
FEgutsicd, $lE o] ANE HERW
(anchor effect)2} w9 5lzx} ok, ofe wig
2 & Scheme 2¢] Yehigict, AAd 2FE
79 27, & 135% A5l wAE ¢4
o &5t R-BIES &ase Aest @ ¥
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Core

Scheme 2. The conceptual “anchor effect” proposed:
transition state of dephosphorylation mediated by R-
BI-in Stern layer.

57 ¢ A$(EX10°M methyl-BD & 9 10
%, 283 A7t A FES F AFEGX
107*M butyl-BD & < 70 %] ©] 29 (Fig. 5),
235 % Afdl HAE &F*E 107'M butyl-
BI9 A%, < 67 % ol2n (Table 3(b)),
o] £a4¢ FE7 FUEE o EHE FHIY
Z71¢ RoE 434

AEA o2 w3ld, CTABrulg S &l
R-BI-o] &8) %35 p-NPDPP 2] wql4ks}
e F2 A 299 IFE T AR
Az}, F uleEx=: BIgt R-BI &9 car-
bonate buffer 5ol A2 #He] =9 Holz wu|
& A AE AL o E gl FES
Zole] Q¥ sl ch M, ©)AL A el
A9 R-BI"&& €279 44 & 445+
w o o] & A} v dFen AR
Eo|7}A] = (anchor effect), ©] 2 Zr|del -
22 £%0] AFFA E3 A gl o]z} u
4T E B2 E 0 FL2F 830E S
e Hed s
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