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Abstract: Specific salting-in effects that lead to striking substrate selectivity were observed for the hydrolysis of
p-nitrophenyl alkanoate® (n = 2—16) catalyzed by 4-(dialkylamino)pyridine-functionalized polyrién aqueous

Tris buffer solution at pH 8.0 and 3@. Macromoleculel was found to exhibit clear substrate preference2f@m

= 6) in 0.05 M aqueous Tris buffer solution, as contrasted with the corresponding reaction in 0.05 M aqueous
phosphate or borate buffer solutions where the substrate selectivity is absent. The formation of a reactive catalyst
substrate complexi-2, appears to be promoted by the presence of tris(hydroxymethyl)methylammonium ion, an
efficient salting-in agent, from the Tris buffer system. The salting-in effect on formati@rRafomplex is presumed
responsible for the substrate specificity. The salting-out effects of sodium chloride on the solvoBsiatalyzed

by 1 were also investigated in 1:1 (v/v) methanelater solution at pH 8.0 and 3. The rate ofl-catalyzed
solvolysis of2 (n = 10—16) was found to vary inversely with NaCl concentration-(00 M). The magnitude of

the salting-out effects is dependent on the alkyl chain lengthand the concentrations dfand NaCl. At 7.5x

1075 unit mol L™ 1 and 0-1.0 M NacCl the order of reactivity foR (n = 10—16) wasn = 10 > 12 > 14 > 16.
However, at 5.0x 1076 unit mol L™ 1, a revised reactivity orde@, n = 14 > 12 > 16, was obtained at [NaCk

0.15 M. Assignificant decrease in the substrate preference-éatalyzed solvolysis d (n = 10—16) was observed

at higher NaCl concentrations. We suggest that the reduced catalytic efficiency and selectivity exprdssetidy
presence of sodium chloride should be attributed to changes in the morphology and composition of aggregates
containingl and2 in aqueous methanol solution that lead to decreased dependence of aggregate formation on the
hydrophobicity of the substrate.

Introduction kinetic salt effects on bimolecular nucleophilic displacement
reaction between 2,4-dinitrochlorobenzene and hydroxide ion

The chemical behavior of biological systems is known to be o 4piline in water or in aqueous ethanol solutidriThe charge

based on the presence of highly organized molecular as-gengities of salt ions are the dominant factor in determining
semblies. Hydrophobic interactions play a pivotal role in the  yhe girection of the salt effect&. The low charge densities of
formation of these assemblies and constitute an important 5| favor salting-in, and the high charge densities of LiCl

driving force for substrates binding to enzymes and the self- 5,4 NaC| favor salting-out of nonpolar reactants. Very recently,
association of amphiphiles in micelles or membraheSub- Minoru and Masaru have reported that tris(hydroxymethyl)-

stances such as urea and guanidinium chloride (GnCl) decrease, ninomethane buffer increases the stability of glucosidase in
the association of hydrocarbon species in water and act aSaqueous solution, and the activity of the enzyme shows no
“salting-in” agents that increase water solubility of hydrocarbons appreciable reduction even after standing for 6 months. They
such as benzene or butdrieand decrease effectiveness of  auipte the exceptional stability of the protein in aqueous Tris
surfactant catalysts toward their substr&tels. contrast to the buffer solution to salting-in effec®. Few studies have explored

salting-in effects, electrolytes such as LiCl and NaCl tend 10 ¢ infiuence of a salting-out agent such as NaCl on the reactivity
increase hydrophobic interactidrisy electrostriction of water
(7) Breslow, R.Acc. Chem. Red.991, 24, 159.

that decreases the solub|I‘[ty of hydrogarbons in the salt solution. (8) Rideout. D. C.. Breslow, R). Am. Chem. S0d.98Q 102, 7816.

They are well-known as “salting-out” ager#$. (9) Breslow, R.; Maitra, U.; Rideout, D. Qletrahedron Lett1983 24,
Recently there has been much discussion about relationshipst901. o

between such salting-in and salting-out effects and reaction 82; EL%T’IOEV.*TE;"BF:QZSZIS\*N’C'R‘\]]J" :nT.' gr?gnT Ssgggggé 11113 fg’gg'

mechanism$:16 Bunton and his co-workers have observed (12) Breslow, R.; Guo. TJ. Am. Chem. S0d.988 110, 5613.

(13) Breslow, R.; Guo. TProc. Natl. Acad. Sci. U.S.A990Q 87, 167.
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of hydrophobically associating catalystubstrate systems that
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reactivity by a combination of catalyssubstrate proximityand
micellar microenvironmentz2

In the present study, we report an initial example of specific
salting-in effects leading to striking substrate selectivity for the
hydrolysis reaction op-nitrophenyl alkanoate® catalyzed by
1in 0.05 M aqueous Tris buffer solution. These results provide
new insight into catalytic efficiency and substrate selectivity in
our enzyme-mimic model systems. We propose that the direct
interactions between buffer component and salting-in agent, tris-
(hydroxymethyl)methylammonium ion, and catalyispermit
use ofl in aqueous solution and contribute to optimum reactivity
with the hexanoate est@r A detailed kinetic characterization
of the salting-out effects of sodium chloride on the solvolysis
of 2 catalyzed byl in 1:1 (v/v) methanotwater solution is
also reported.

Experimental Section

Materials and Reagents. Synthesis of the poly(siloxaneis-
(trimethylene)) supported 4-(diallylamino)pyridiné) (has been de-
scribed previously® p-Nitrophenyl alkanoate (n = 2—16) and 1,4-
dioxane were purchased from Sigma Chemical Co. Tris(hydroxy-
methyl)aminomethane, sodium borate, hydrochloric acid, sodium
chloride, methanol, and buffer solution (0.05 MR, /HPQO?, pH

attempt to identify the optimum substrate structure. And no 8.0) were used as received from Aldrich and Fisher.

previous study has investigated the influence of electrolytes on
the specificity of a “catalyst” that carries the 4-(dialkylamino)-

pyridine function, a true turnover cataly$t.17.19-2

4-(Dimethylamino)pyridine and its derivatives are widely
recognized as highly reactive supernucleophilic acyl-transfer
catalysts in nonagueous medf&3 Polymers and surfactants

Kinetic Measurements. The cuvette was filled with 2.5 mL of a
fresh solution containing catalyst in 0.05 M aqueous buffer solutions
at pH 8.0, and the solution was equilibrated for 10 min at:3@ °C
in the thermostated cell compartment of a Hewlett-Packard Model 8450
spectrophotometer. A fresh stock solution (usuallyub) of p-
nitrophenyl alkanoate (n = 2—16, 2.5x 1072 M) in dioxane was
added by microsyringe. The fresh catalyst solutions containing sodium

bearing the 4-(dialkylamino)pyridine group have recently hioride for kinetic experiments were prepared in 1:1 (v/v) methanol

become the subject of extensive resed&fchk Most studies

aqueous buffer (0.05 M ##Q, /HPQ?~, pH 8.0) solution, where the

have focused on the evaluation of these macromolecules as4-(dialkylamino)pyridine group of is partially protonated. The pK

nucleophilic catalysts for solvolysis ptnitrophenyl alkanoates
2 in aqueous and mixed aqueetmganic solvent>2629 The

of 1 increases from 6.9 to 7.2 as NaCl concentration is increased to
0.50 M in 1:1 (v/v) methanetwater solutions as a result of an increase

results from these studies have made essential contributiongn shielding of protonated pyridinium cation by chloride counterion.
toward understanding the origins of efficiency and selectivity The reaction mixture was quickly mixed by shaking, and the absorbance

in biological and chemical catalysis. Macromoleclileontain-

ing the 4-(dialkylamino)pyridine functionality and a bis-
(trimethylene)disiloxane backbone exhibits enzyme-like sub-
strate selectivity for the solvolysis 8° This synthetic polymer
shows highest levels of activity towagdnitrophenyl tetradec-
anoate when it is used as a nucleophilic catalyst for the
solvolysis of a series ¢fin 1:1 (v/v) methanotwater solutioR®
(Scheme 1). Such catalytic reactions are appreciably accelerated
by the presence of the anionic surfactant SDS which binds both
substrate and catalyst within micellar aggregates and influences

(19) Bruice, T. C.; Katzhendler, J.; Fedor, L. RAmM. Chem. S04968
90, 1333.

(20) Haberfield, P.; Cincotta, J. J. Org. Chem1987, 52, 4627.

(21) Haberfield, P.; Cincotta, J. J. Org. Chem199Q 55, 1334.

(22) Scriven, E. F. VChem. Soc. Re 1983 12, 129.

(23) Hofle, G.; Steglich, W.; Vorbruggen, HAngew. Chem., Int. Ed.

Engl. 1978 17, 569.

(24) Hirl, M. A.; Gamson, E. P.; Klotz, I. MJ. Am. Chem. So0d.979
101, 6020.

(25) Delaney, E. J.; Wood, L. E.; Klotz, I. M. Am. Chem. S0d.982
104, 799.

(26) Vaidya, R.; Mathias, L. . Am. Chem. S0d.986 108, 5514.

(27) Mathias, L. J.; Cei, GMacromoleculesl987, 20, 2645.

(28) Cei, G.; Mathias, L. Macromolecules99Q 23, 4127.

(29) Fife, W. K.; Rubinsztajn, S.; Zeldin, Ml. Am. Chem. So0d.99],
113 8535.

(30) Rubinsztajn, S.; Zeldin, M.; Fife, W. Kacromolecule4991, 24,
2682.

(31) Rubinsztajn, S.; Zeldin, M.; Fife, W. KMacromolecule499Q 23,
4026.

(32) Katritzky, A. R.; Duell, B. L.; Seiders, R. P.; Durst, H. Dangmuir

1987 3, 976.

(33) Katritzky, A. R.; Duell, B. L.; Knier, B. L.; Durst, H. DLangmuir

1988 4, 192.
(34) Bhattacharya, S.; Snehalatha,langmuir1995 11, 4653.

at 400 nm was recorded as a function of time. The reactions were
performed for 45 half-lives, and the pseudo-first-order rate constants
(kobsg Were obtained as slopes of plots of Ag[(A. — A)] vs time,
where A, and A; are the absorbances at infinite time and tite
respectively. The first-order rate constartg{) represent the average

of two or three runs, and the experimental error is less than 5%.

Results and Discussion

We have examined the effects of the buffers on the solubility
of 1 in aqueous solution at pH 8.0 and 3C. In 0.05 M
phosphate and borate aqueous buffer solutions, the solubility
of 1 was found to be similar to its solubility in pure water, and
aqueous solutions af show appreciable turbidity when the
concentration ofl is increased beyond 2.5 1075 unit mol
L~L In contrast, we found that in 0.05 M aqueous Tris buffer
solution the solubility ofl shows a more than 10-fold increase
over that in pure water. An aqueous solutionloft 2.5 x
10~ unit mol L~ and 0.05 M Tris buffer remains clear even
after standing for prolonged periods. These results clearly
suggest that tris(hydroxymethyl)methylammonium ion is a
salting-in ion in water in accord with previous observations that
the anions and cations of low charge density tend to salt-in
organic solutes while the ions of high charge density tend to
salt-out such solutes’1? Therefore, tris(hydroxymethyl)-
methylammonium chloride increases the solubility of the
hydrocarbons and other hydrophobes in water.

The Salting-In Effects of Tris(hydroxymethyl)methylam-
monium Cation. We have investigated the hydrolysisd{n

(35) (a) Wang, G. J.; Fife, W. KPolym. Prepr.1995 36 (2), 213. (b)
Wang, G. J.; Fife, W. KMacromoleculesin press.
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12 Since the homologues @fdiffer in the chain length of their
alkanoate component only, the selectivity obtained presumably
originates, at least in part, as a consequence of hydrophobic
tor lipophilic interactions betweehand2. The correlation of the
kinetic performance ofl with its solubility suggests that
distribution of bothl and2 among solution and aggregate phases
controlled by the salting-in effects of tris(hydroxymethyl)-
methylammonium ion could be a major factor affecting hy-
6l drolysis rates of in Tris buffer solution. The reaction medium
composed of solvent and added electrolytes is known to control
micellization, conformations of proteins, and equilibria of
4l enzymes, substrates, and their association complexes. The
complexation equilibria involvingl and 2 and subsequent
catalysis of reactions of substrate as illustrated in Scheme 1

Koppe X 10° (s

2r may be controlled by the nature of aggregate phaséand
the conformational changes afinduced by changes in the
0 % a—u reaction mediun¥? Previous studies have suggested that Tris
0 2 4 8 8 10 12 14 18 18 buffer is not a reactant for the deacylation of the acylpyridinium
intermediate8 (Scheme 1) in catalytic hydrolysis reacticids>b
Chaln tength (n) This conclusion is supported by the lack of significant rate

Figure 1. Pseudo-first-order rate constankg,{) for the hydrolysis enhancement of hydrolysis @f(n = 2, n = 10) in uncatalyzed

of p-nitrophenyl alkanoate® (n = 2—16, 5.0x 10> M) in the absence  reactions and reactions catalyzedlbin aqueous phosphate or

and in the presence df as a function of alkanoate chain lengtt),( borate buffer (Figure 1). The presence of Tris makes a

catalyst concentration, and b;]ffe_r systemlin_0.0S_ M aqueous _buffer at significant impact only on rates of hydrolysis 2f(n = 4, 6,

ng'g 3nf(r$505r'1it.r'nz'lsfollginu?gsmt?Jf#er ic')'l‘um?‘ _bv“ﬁzerssglult('ﬁrs" and 8) when catalyzed by The direct solvation interactiohs
L oS by salting-in agent tris(hydroxymethyl)methylammonium ion

unit mol L 1 in phosphate buffer solutior], 2.5 x 105 unit mol ! . - o
L-1 1 in borate buffer solutiony, in Tris buffer solution onlys, in with 1 may contribute to efficient binding and/or phase transfer

phosphate buffer solution onlys, in borate buffer solution only. dynamics involvingl and 2 that is optimum a2 (n = 6) in
aqueous Tris buffer at pH 8.0. The structuteH---1)*, which

= 2-16) in the absence and in the presencel @f 0.05 M

Tris, phosphate, or borate aqueous buffer solutions at pH 8.0 b
and 30°C. The results are presented in Figure 1. In the absence _‘_(CHZ)S_N—(CHm_SCllH—O— éS:}T
of 1, the hydrolysis rate d® (n = 2—16) is virtually independent | o } ?

of both substrate chain length and buffer system for Tris, N7

phosphate, or borate buffer solutions. In the presence o£2.5 !

1075 unit mol L= 1 the hydrolysis rates fd2 (n = 2—16) were *.{

also very slow and differed from each other by only small factors N

in phosphate or borate buffer solutions, indicating that no ||

appreciable catalysis is observed in these systems when the I CH; CHs
solvent is water. Increasing the alkanoate chain lengtB in —{—(CHz)rN—(CHZ)!—SIi_Q_!c;i_I__
causes small decreases in the hydrolysis rate in conformity with * (IZH3 (';H3 10
results from aqueous buffer solutions that contain no catalyst.

At high concentrationg, is not soluble in these buffer solutions, (1—H----1)*

and therefore, its catalysis could not be examined. However, ) )

in aqueous Tris buffer solution, the rates for the hydrolysis of represents a low-barrier hydrogen bond between a 4-(dialkyl-
2 (n = 2—8) with 2.5 x 1075 unit mol L~* 1 are much faster ~ @mino)pyridine group and its conjugate acid, has been suggested
than those in aqueous phosphate or borate buffer solutions.as @ stabilizing force that supplements hydrophobic forces in

Strikingly, macromolecul& demonstrates clear substrate prefer- catalystl.‘“_)"‘l ) ) _
ence for2 (n = 6) and exhibits little effect on hydrolysis &f The Saltlng-Out Effects of Sodium Chloride. The behavior

(n = 10). Such substrate preference fr(n = 6) is also of sodium chloride as a salting-out agent, leading to increased
observed for cholesterol esterase in the same hydrolysis reachydrophobic effects and decreased solubilities of hydrocarbons
tion38 This suggests that similar structaractivity effects may in water and polar solvents, has been well documented in the
be operative in the two systems. As the concentratioh isf literature®67 We have also examined the salting-out effects
increased to 7.5< 1075 unit mol L%, the hydrolysis rate  ©f sodium chloride on thé&-catalyzed solvolysis d? (n = 10—
increases significantly foR (n = 2—8). But the impact on 16) in 1:1_(v/v) methanetwater solution in order_to probe the
longer chain esters remains insignificant, and the preference offélationship between the rate of the model reaction and changes
1 for 2 (n = 6) remains unchanged in Tris buffer solution. N hydrophobic effects. The kinetic data for the salting-out
Therefore, Tris buffer has a significant effect on the catalytic €ffects onl-catalyzed solvolysis 02 (n = 10-16) that result
activity of 1 for the hydrolysis of2 in aqueous solution. To  from added sodium chloride in 1:1 methanalater solution
confirm the true catalytic performance df in Tris buffer are summarized in Table 1 and displayed in Figured.2 The
solution, kinetic runs were carried out in the presence of eXCesS  (37) Menger, F. M., Portnoy, C. B. Am. Chem. Sod.968 90, 1875.
substrate. Importantly, the catalytic effectiveness is maintained  (38) (a) Jiang, X.-KAcc. Chem. Re<.98§ 21, 362. (b) Jiang, X.-K;

i i i _ Ji, G.-Z.; Tu, B.; Zhang, X.-Y.; Shi, J.-L.; Chen, X. Am. Chem. Soc.
to complete reaction in the hydrolysis of 10-fold excess 1995 117, 12679, (c) Liu. S.. Fife, W, KMacromoleculed 996 20 3334,

substrate. (39) Jackson, P. L.; Rubinsztajn, S.; Fife, W. K.; Zeldin, M.; Gorenstein,
D. G. Macromolecules992 25, 7078.
(36) Sutton, L. D.; Stout, J. S.; Quinn, D. M. Am. Chem. S0d.99Q (40) Fife, W. K. Trends Polym. Scil995 3, 214.

112 8398. (41) shan, S.; Loh, S.; Herschlag, Bciencel996 272, 97.
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Figure 2. Pseudo-first-order rate constanksn{) for the solvolysis ofp-nitrophenyl alkanoate® (n = 10—16, 5.0x 10°°> M) catalyzed byl in
the presence of varied concentration of sodium chloride in 1:1 (v/v) methagoleous buffer (0.05 M #0, /HPO?~, pH 8.0) solution at 30C:
(A)7.5x 10%unitmol L™*1: @, n=10;A,n=12;A,n=14;M,n=16. (B)5.0x 10%unitmol L' 1: ®, n=12;a,n=14;M, n= 16.

pseudo-first-order rate constantgptg for the solvolysis of2 'ga?lell._ Saflltzin(?-OutOEffg;:t_s of SC(Jd/iu)m Chhloriglf on 1-Catalyzed
(n = 10-16) catalyzed byl in the presence of varied amounts ~ Solvolysis of 2.0 = 10-16) in 1:1 (v/v) Methanot Aqueous

of sodium chloride in 1:1 (v/v) methanebqueous buffer (0.05  Buffer (0:05 M HPQ, /HPOS, pH 8.0) Solution at 30C

M H.PQ, /HPO2") at pH 8.0 and 30°C are presented  1(unitmolL™) 22 NaCl(M) ksonsax 10°(s™)° ko,onsdks onsf

graphically in Figure 2. At 7.5< 1075 unit mol L™1 1 (Figure 50x10% n=12  0.10 7.14 1.34
2A), the rate was found to decrease approximately 4-fold when n=12 025 5.45 1.76
the concentration of sodium chloride was increased from 0O to 2; g 8:5’2 ggg g:gi
1.0 M for each of the four substrate esters. The order of n=12 1.00 2.65 3.62
reactivity for2 (n = 10—16) wasn = 10> 12 > 14 > 16. At 50x10% n=14 0.10 10.50 1.85
5.0 x 1076 unit mol L~ 1 (Figure 2B), without sodium chloride, n- ij 8?8 g-zg g-gg
the solvolysis rate o2 (n = 14) was much faster than that of n=14 075 2 64 735
2 (n=12 and 16) under the same experimental conditions. The n=14  1.00 1.96 9.90
order of reactivity wa2 (n = 14 > 12 > 16). A 10-fold 50x10° n=16  0.10 3.65 2.20
decrease, a surprisingly large decrease, of the rate constant for ﬂz ig g'ég ;-gg g'g;
solvolysis of2 (n = 14) (Table 1) was found to accompany the n=16 075 1.48 5.44
increase in NaCl concentration<{Q.0 M), and approximately n=16  1.00 1.05 7.67
70% of the decrease occurs over the concentration rangel6 10x10° n=12  1.00 3.99 4.18
M NaCl. Clearly, the magnitude of salting-out effects is 2; ig 1'88 f'gg Z'gg
dependent on the alkyl chain length 2n and the effects are 25% 105 n=10 100 395 5.19
especially large foR (n = 14). The results displayed in Figure n=12  1.00 5.75 5.29
2 also indicate that the salting-out effects depend upon the Efig i-gg i-;g g-g(l)
concentration ofl. Further support for these conclusions is 54, 1905 p=10 0.10 22.00 1.39
provided by additional experiments that monitor effects of n=10 025 15.90 1.91
sodium chloride concentration dicatalyzed solvolysis of n=10 050 11.50 2.65
(Table 1). As the concentration of NaCl was increased from n- %8 2'(7)8 ?'4212 4312(1)
0.10 to 0.75 M, the rate decrease, which is expressed as aratio 5gx 105 n=12 010 24.80 1.7
of ko obsatO ks obsafOr 1-catalyzed solvolysis a2 in the absence n=12 0.25 17.65 1.78
and in the presence of NaCl, varied from 1.9-fold to 7.4-fold n=12  0.50 10.45 3.01
for 2 (n= 14) at 5.0x 106 unit mol L1 1, while the reduction n g %g 2'%2 2'23
in the solvolysis rate o2 (n = 14) varied from 1.3-fold to 4.1- 50x 105 n=14 010 16.60 1.33
fold at 5.0x 1075 unit mol L~ 1. The magnitude of the salting- n=14  0.25 10.85 2.03
out effects for each of the four esters increases with the n=14 050 6.68 3.29
concentration of NaCl in 1:1 methareblater solution. We 2; ﬂ %g z:gg 3:%
suggest that reduced catalytic activity and substrate preferences 5.0x 105 n=16 0.10 7.12 1.69
for 2 (n = 10—-16) that accompany increasing NaCl concentra- n=16  0.25 4.65 2.58
tion may be ascribed to the changes of the morphology and/or n- ig 8'?2 g'gg ‘31"2?
composition of aggregates containifigand 2 and decreased n=16  1.00 2.45 4.90
dependence of the aggregate formation on the hydrophobicity 75x10% n=10 1.00 9.56 4.49
of the substraté?42 This response is believed to be due n=12  1.00 7.72 4.25

n=14  1.00 5.36 4.27

primarily to enhanced hydrophobic self-associatiorl @ind 2
and increased stabilization of N-acylpyridinium intermediate

within hydrophobic self-aggregaté. 3[2] = 5.0 x 107° M. Pksonsa pseudo-first-order rate constant in
the presence of NaCt.koonsa pseudo-first-order rate constant in the

(42) Zhang, L.; Eisenberg, ASciencel995 268 1728. absence of NaCl.

n=16 1.00 2.85 4.56
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Figure 3. Effects of1 concentration on pseudo-first-order rate constahntsy for 1-catalyzed solvolysis a2 (n = 10—14, 5.0x 105 M) in the
presence of varied concentration of sodium chloride in 1:1 (v/v) metkampleous buffer (0.05 M #0,~/HPQO:?~, pH 8.0) solution at 30C:
(A) 2(n=10): a, 7.5x 105 unit mol L'%; @, 5.0 x 1075 unit mol L™%; M, 2.5 x 1075 unit mol L™*. (B) 2 (n = 12): @, 7.5 x 10°° unit mol
L™% A, 2.5 x 1075 unit mol L™%; A, 1.0 x 107° unit mol L™%; W, 5.0 x 107 unit mol L™ (C) 2 (n = 14): @, 7.5 x 107 unit mol L™%; 4, 5.0
x 1075 unit mol L™%; A, 2.5 x 1075 unit mol L™%; M, 5.0 x 1075 unit mol L™

18 Figure 4 shows relevant plots of the pseudo-first-order rate
constants vs catalyst concentrations for the solvolysi® @f
= 16) catalyzed byl as a function of NaCl concentration. In

the absence of sodium chloride, solvolysis rate increases rapidly
12 with an increase in concentration bfto 1.5 x 1075 unit mol
L1 as the substrate associates with the catalyst and finally
saturation is obtained for high concentrationsloivhen the
substrate is fully bound. However, significant decreases of the
8l solvolysis rates are observed with increases in NaCl concentra-
tion. It is noted that the plots for saturation kinetics level off
with increasing NaCl concentration. This may be due to
morphological changes in aggregatesloinduced by added
t NaCl which lead to reduced binding surface of the macromo-
lecular aggregates and to more effective partitioning of hydro-
//// phobic and hydrophilic species in the aqueous methanol

Koo X 10° (™)

solution“? The reaction solutions become turbid when sodium
chloride is increased to more than 1.0 M in 1:1 methanol

0

000 1.60 3.20 480 6.40  8.00 water solution. . o .
Clearly, there would be increased stabilization 2ff it
[Catalyst] x 10°(M) formed self-aggregates which buried the ester group in a

Figure 4. Pseudo-first-order rate constantené) for 1-catalyzed hydrophobic phase and isolated these reactive species from the
solvolysis of2 (n = 16, 5.0 x 10°° M) as a function of NaCl  1:1 methanotwater solutior® We contend that added NaCl
;o;g;ntragog g; 1:1I (;_//v) ”lethHagegqUZO;;:blfe_f ((t)HOS ’\é'i’“’ O/ f decreases access by substrate to the catalyst surfaces in
~» PR ©.9) solution at pr ©.0 and S&: @, In the absence ol y_catalyzed solvolysis of2 (n = 10-16) and access of
mgg:j ﬁ’ :2 ttﬂz ‘;rrzsszr:]zi c(’)ff %%'\'(IAT\;CCAI’ in the presence of 0.5 M intermediate3 to solvent components and slows exchange rates
T ' ' of reaction components among solution and aggregated phases.
Relevant plots of the pseudo-first-order rate constants vs NaCl This contention is based on the fact that the addition of
concentrations for the solvolysis & (n = 10, 12, and 14) electrolytes facilitates the formation of hydrophobic aggregates
catalyzed byl as a function of the catalyst concentration in 1:1 ©f polymers® and the hydrophobic interactions between poly
methanot-water solution are shown graphically in Figure 3. In  Mers and organic adQ|t|vgs are diminished with increases of
the presence of sodium chloride, all solvolysis reactions show El€Ctrolyte concentration in aqueous solutfén.
an inverse relationship between solvolysis rate and NacCl Acknowledgment. We thank the Office of Naval Research
concentration. Rates of solvoly5|s remain proportional to the for financial support of this work.
concentration oflL when determined in the presence of NaCl,
and the shapes of the curves (Figure 3) are practically the sameJA961505L
for the three substrates, indicative of similar controlling factors ™(43) wang, G. J.; Engberts, J. B. F. Nangmuir 1996 12, 652.
in the salting-out effects in these systems. (44) Wang, G. J.; Engberts, J. B. F. Nangmuir1994 10, 2583.




