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Cross-linked, hydrophobically associating homo- and copolymers were synthesized by free-radical
cyclo(co)polymerization of alkylmethyldiallylammonium bromide monomers with a small amount
of N,N’-methylenebisacrylamide in aqueous solution using ammonium persulfate as the initiator.
The cross-linked homo- and copolymers showed a increase of their reduced viscosity in water and
intrinsic viscosity in 1.0 M sodium chloride solutions upon the controlled introduction of cross-
linking N,N’-methylenebisacrylamide into their chemical structure. Depending on the hydrophobic
group content of the cross-linked copolymers, a conformational transition was revealed by viscosity
measurements which is accounted for by intramolecular micelle formation and intermolecular
aggregation. The hydrophobic microdomains of the cross-linked polysoaps were characterized by
hypsochromic shifts of the long-wavelength absorption band of methyl orange as a solvatochromic
probe, noncovalently bound to the macromolecule. Catalysis of the unimolecular decarboxylation
of 6-nitrobenzisoxazole-3-carboxylate by the cross-linked copolymers was investigated in aqueous
solution at pH 11.3 and 30 °C. The cross-linked polysoaps exhibited higher catalytic activities for
decarboxylation than the corresponding non-cross-linked copolymer analogues. A maximum in
rate constant was found at about 0.2% (w/w) of cross-linking agent in the cross-linked copolymers.

Substantial interest has developed in synthetic, hy-
drophobically modified polyelectrolytes both as models
for enzymic catalysis!~® and for potential practical ap-
plications.”® In aqueous solution, polyelectrolytes with
sufficiently hydrophobic alkyl side chains (polysoaps)
retain many of the properties of polymers from which
they are derived but the physical—chemical behavior is
considerably modified by the presence of the hydrophobic
side chains. Hydrophobic interactions between side
chains cause contractions in the molecular dimensions
due to aggregate formation,>!® which may be termed
intramolecular micellization. Like micelles formed by
ordinary surfactants, these intramolecular microdomains
solubilize normally water-insoluble organic molecules. %1
Polysoap-catalyzed reactions may mimic reactions occur-
ring on biological membranes and may serve as models
for electrostatic and hydrophobic interactions in biological
binding processes.!3%8 The hydrophobic microdomains
efficiently catalyze reactions such as the unimolecular
decarboxylation of 6-nitrobenzisoxazole-3-carboxylate an-
ion (6-NBIC).368 A major factor determining the rate
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acceleration may be partial dehydration of the carboxy-
late function of the initial state.12

In the present study, we report the synthesis of a series
of novel cross-linked homo- and copolymers by cyclo(co)-
polymerization of alkylmethyldiallylammonium bromides
in which the alkyl group is methyl and n-dodecyl and
cross-linked with a small amount of N,N’-methylenebis-
acrylamide. Viscosity measurements provide direct evi-
dence for the formation of the hydrophobic aggregates
in aqueous solutions. The conformational transitions of
the cross-linked polysoaps are strongly dependent upon
the dodecyl group content. Pseudo-first-order rate con-
stants for the decarboxylation of 6-NBIC catalyzed by
cross-linked polysoaps were determined as a function of
the detailed structure of the polysoap. The decarboxy-
lation of 6-NBIC is markedly influenced by both the
dodecyl group content and the percentage of cross-linking
in the polysoaps, indicating that the catalysis is sensitive
to changes in the intramolecular aggregate structure.

Experimental Section

Materials and Monomers. Methyldiallylamine was pre-
pared according to the procedure reported in the literature.
Dimethyldiallylammonium bromide was synthesized from
methyldiallylamine (2 M solution in freshly distilled diethyl
ether) and a small excess of liquefied methyl bromide (Fluka)
at room temperature by a standard procedure.* n-Dodecyl-
methyldiallylammonium bromide was obtained using a similar
procedure by reaction of methyldiallylamine (2.5 M solution
in distilled acetone) with 1 equiv of distilled n-dodecyl bromide
(Janssen) at 60 °C. After evaporation of the solvent under
reduced pressure, the product was dissolved in deionized
water, extracted several times with diethyl ether, and finally
freeze-dried for at least 2 days. Methyl orange (Aldrich) was
used as received.
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115, 85717.
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Dimethyldiallylammonium Bromide (DIMDABYr) (1):
Reaction time 1 day; yield 96%; hygroscopic solid; :H NMR ¢
2.90 (s, 6H), 3.80~—3.85 (d, 4H), 5.55—5.65 (m, 4H), 5.85-6.05
(m, 2H) ppm. Analysis: calculated for CsH;¢NBr C, 46.62; H,
7.82; N, 6.80; Br, 38.76. Found C, 46.47; H, 7.80; N, 6.77; Br,
38.84.

n-Dodecylmethyldiallylammonium Bromide (DMDAA-
Br)® (2): Reaction time 4 days; yield 86%; waxlike solid.
Analysis: calculated for C;sH3sNBr C, 63.32; H, 10.63; N, 3.89;
Br, 22.17. Found C, 63.43; H, 10.49; N, 3.86; Br, 22.14.

Cross-Linking (Co)polymerizations. The monomers and
deionized water (50%, w/w) were added to a flask equipped
with a magnetic stirrer and a nitrogen inlet and outlet. After
the monomers were completely dissolved, the monomer solu-
tions were polymerized in the presence of a small amount of
N,N’-methylenebisacrylamide using commercial grade am-
monium persulfate as the initiator at 60 °C under nitrogen.
In the cross-linking polymerizations the monomer ratio and
content of cross-linking agent were varied. Non-cross-linked
(co)polymers were also synthesized under similar polymeri-
zation conditions. The obtained reaction mixtures were dia-
lyzed against deionized water using dialysis tubes (Servapore
dialysis tubing 29 mm) for 72 h at room temperature. The
polymer solutions were subsequently freeze-dried for at least
3 days. The obtained cross-linked (co)polymers were charac-
terized by their IR and 'H NMR spectra. These spectra
showed that there are no C=C double bond absorption bands
and resonances, respectively, in these products. The *H NMR
spectra were in agreement with those reported in the literature
for structurally related polymers.316

Cross-Linked Poly(dimethyldiallylammonium bro-
mide) (CL-PolC-1): White amorphous solid: *H NMR 6 1.15
(CHy), 1.40 (CHy), 2.10 (CH (ring, trans)), 2.55 (CH (ring, cis)),
3.00—-3.20 (CH3(N), CHx(N), CH;, (ring, cis/trans)), 3.65 (CH-
(ring, cis/trans)) ppm.

Cross-Linked Poly(dimethyldiallylammonium-co-n-
dodecylmethyldiallylammonium dibromide) (CL-Co-
polC1-12): White amorphous solid; *H NMR 6 0.75 (CHy),
1.20 (CHy), 1.45 (CHy), 2.15 (CH (ring, trans)), 2.60 (CH (ring,
cis)), 3.056—3.30 (CH3(N), CHx(N), CH;, (ring, cis/trans)), 3.70
(CHq(ring, cis/trans)) ppm.

All the CL-CopolC1-12 macromolecules reported in Table
1 showed the same 'H NMR resonances but exhibit small
differences in integrations. The molecular weights of the cross-
linked copolymers are believed to be not very different from
the cross-linked homopolymer on the basis of the same
polymerization conditions.

IR and 'H NMR Measurements. The infrared spectra of
the cross-linked and non-cross-linked (co)polymers were mea-
sured with a Perkin-Elmer 841 infrared spectrophotometer in
a KBr disk. 'H -NMR spectra of the monomers and all water-
soluble polymers were taken on a VXR 300 MHz instrument
using TMS as an external reference. All NMR spectra were
taken in D70 except for methyldiallylamine which was taken
in CDCls.

Viscosity Measurements. The reduced viscosities of
aqueous solutions of polysoaps were measured in a capillary
viscometer of the Ubbelohde type (Scott AVS 400 viscosimeter)
in a constant temperature bath at 30 °C. The intrinsic
viscosities were determined in 1.0 M sodium chloride solutions.
Constant values of the reduced viscosities (dL/g) were obtained
for polymer concentrations between 0.0625 and 1.00 g/dL. The
following values were found: PolC-1(3), 0.20; CL-PolC-1(4),
0.36; CopolC1-12(8), 0.12; CL-CopolC1-12(9), 0.17; CL-Co-
polC1-12(10), 0.21; CL-CopolC1-12(11), 0.28; CL-CopolC1-
12(12), 0.32; CL-CopolC1-12(16), 0.31; Cl-CopolC1-12(17), 0.18;
CL-CopolC1-12(18), 0.16. Apparently the intrinsic viscosities
for the different polymers coincide with these values. All
polymer solutions were made up in double-distilled water.

UV-Vis Spectral Measurements, UV-—vis absorption
spectra of methyl orange were recorded on a Philips PU 8740
UV/vis scanning spectrophotometer in the presence of cross-
linked copolymers at 30 °C in aqueous solutions adjusted to
pH 9.4 with a 0.02 M sodium borate buffer. The solution of
methyl orange (2.5 x 1075 M) was prepared with double-
distilled water.
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Kinetic Experiments. Fresh stock solutions of 6-ni-
trobenzisoxazole-3-carboxylate anion (6-NBIC) for kinetic
measurements were prepared in methanol. The reaction was
initiated by mixing of 2.5 mL of the aqueous solutions of cross-
linked copolymers at pH 11.3 in 0.002 M NaOH with 5 uL of
the prepared stock solution of 6-NBIC (1.8 x 10! M) in the
thermostated cell. All reactions were followed spectrophoto-
metrically at 410 nm using a Perkin-Elmer A2 spectrophoto-
meter equipped with a data station. The first-order rate
constants (& 1%) for unimolecular decarboxylation of 6-NBIC
were determined from measurements for at least six half-lives
at 30 = 0.1 °C.

Results and Discussion

Synthesis. The synthesis of cross-linked (co)polymers
by free-radical cyclo(co)polymerization of alkylmethyl-
diallylammonium bromide with a small amount of N,N’-
methylenebisacrylamide using ammonium persulfate as
initiator in aqueous solution is depicted in Scheme 1. The
results are summarized in Table 1. As anticipated, the "
water solubility of the cross-linked (co)polymers is strongly
influenced by the content of the cross-linking agent.
Solubility in water was restricted to (co)polymers for
which the content of the cross-linking agent is in the
range of 0.10—0.80% (w/w). The cross-linked (co)-
polymers formed a polymer gel in aqueous solution when
the cross-linking agent content exceeded 1.0% (w/w) (see
Table 1). These materials are strongly hygroscopic and
therefore the absorption bands of water at 3440, 2080,
and 1640 cm™! could not be eliminated in their IR spectra.
In contrast with the infrared spectra of PolC-1(3) and
CopolC1—12(8), the polysoaps CL-PolC-1(4) to CL-PolC-
1(7) and CL-CopolC1-12(10) to CL-CopolC1-12(18)
showed a marked NH absorption band at 1530 cm~! and
the strength of the NH absorption band increased with
an increase of the cross-linking agent content. The
macromolecules contain monomer units with 5-mem-
bered rings cross-linked with N,N’-methylenebisacryla-
mide on the basis of their 'H NMR spectroscopic data.?15-17
The cross-linked copolymer compositions, which are
presumed to be random, were obtained from their 'H
NMR spectra by careful integration of relevant peaks.!8
The results for all water-soluble cross-linked copolymers
are presented in Table 2. The compositions of these
cross-linked copolymers (x/y) are in good agreement with
the feed ratio of monomers in the polymerization reac-
tions.

Viscosity Behavior of Cross-Linked Polysoaps.
The reduced viscosities for PolC-1(3), CL-PolC-1(4),
CopolC1-12(8), and CL-CopolC1-12(11) in aqueous
solutions are plotted in Figure 1 as a function of concen-
tration. They show that the reduced viscosity in aqueous
solution increases with decreasing concentration, instead
of decreasing linearly to a limiting value. The cross-
linked {(co)polymers (CL-PolC-1(4) and CL-CopolC1-12-
(11)) exhibited larger reduced viscosities than non-cross-
linked (co)polymer analogues (PolC-1(3) and CopolC1—
12(8)). CL-CopolC1-12(11) and CopolC1—12(8) showed
lower reduced viscosities in aqueous solution than CL-
PolC-1(4) and PolC-1(3), respectively. These results may

(15) Lancaster, J. E.; Baccei, L.; Panzer, H. P. Polym. Lett. Ed. 1976,
14, 549.

(16) (a) Solomon, D. H. J. Macromol. Sci. 1975, A9, 97. (b) Butler,
G. B.; Bunch, R.L. J. Am. Chem. Soc. 1949, 71, 3120.

(17) Ottenbrite, R. M.; Shillady, D. D. Polymeric Amines and
Ammonium Salts: Pergamon, Oxford, 1980; p 143.

(18) Yang, Y. J.; Wagenaar, A,; Blokzyl, W.; Engberts, J. B. F. N.
Acta Polym. Sin. 1998, 1, 32.
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Table 1. Cyclo(co)polymerization of Alkylmethyldiallylammonium Bromide in Aqueous Solution

DIMDAB DMDAABr? N,N'-MbisAM® APS? polymerization yield water
polymers (mol) (mol) (%, wiw) (mg) time (h) (%) solubility

PolC-1(3) 0.018 0.000 0.00 74 72 51 soluble
CL-PolC-1(4) 0.018 0.000 0.40 74 72 58 soluble
CL-PolC-1(5) 0.018 0.000 1.00 74 3.0 50 gel
CL-PolC-1(6) 0.018 0.000 2.00 74 1.0 46 gel
CL-PolC-1(7) 0.014 0.000 4.00 58 1.0 37 gel
CopolC1-12(8) 0.018 0.002 0.00 88 72 32 soluble
CL-CopolC1-12(9) 0.018 0.002 0.10 88 72 57 soluble
CL-CopolC1-12(10) 0.018 0.002 0.20 88 72 48 soluble
CL-CopolC1-12(11) 0.018 0.002 0.40 88 72 53 soluble
CL-CopolC1-12(12) 0.018 0.002 0.80 88 72 49 soluble
CL-CopolC1-12(13) 0.018 0.002 1.00 88 18 43 gel
CL-CopolC1-12(14) 0.018 0.002 2.00 88 1.0 40 gel
CL-CopolC1-12(15) 0.018 0.002 4.00 88 0.5 35 gel
CL-CopolC1-12(16) 0.019 0.001 0.40 85 72 44 soluble
CL-CopolC1-12(17) 0.017 0.003 0.40 90 72 41 soluble
CL-CopolC1-12(18) 0.016 0.004 0.40 92 72 45 soluble

¢ Dimethyldiallylammonium bromide. ? n-Dodecylmethyldiallylammonium bromide. ¢ N,N*-Methylenebisacrylamide. ¢ Ammonium per-

sulfate.

be attributed to a conformational transition from poly-
electrolyte to polymer micelle.19-2! The plateaus of the
CL-CopolC1-12(11) and CopolC1—12(8) curves may be

(19) Dubin, P. L.; Strauss, U. P. J. Phys. Chem. 1970, 74, 2842.
(20) Strauss, U. P.; Gershfeld, N. L. J. Phys. Chem. 1958, 60, 577.

the result of a competition between intra- and intermo-
lecular micelle formation leading to, respectively, a
decrease and an increase in reduced viscosity. In the
presence of 1.0 M sodium chloride solution, the cross-

(21) Strauss, U. P.; Williams, B. L. J. Phys. Chem. 1981, 65, 1390.
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Table 2. Compositions of Water-Soluble Cross-Linked
Copolymers Based on 'H NMR

feed ratio (%, mol/mol) found (%, mol/mol)

copolymers n m x y
CopolC1-12(8) 90 10 88 12
CL-CopolC1-12(9) 90 10 89 11
CL-CopolC1-12(10) 90 10 90 10
CL-CopolC1-12(11) 90 10 90 10
CL-CopolC1-12(12) 90 10 89 11
CL-CopolC1—-12(16) 95 5 96 4
CL-CopolC1-12(17) 85 15 84 16
CL-CopolC1-12(18) 80 20 78 22
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Figure 1. Reduced viscosities (4/c) of non-cross-linked and
cross-linked (co)polymers in aqueous solution at 30 °C: (a)
CL-PolC-1(4), (¥v) CL-CopolC1—-12(11), (®) PolC-1(3), (#) Co-
polC1-12(8).

linked (co)polymer solutions underwent a rather large
decrease in reduced viscosity and a normal, linear
reduced viscosity plot was obtained (see Experimental
Section). Figure 2 shows the effect of cross-linking agent
content on the intrinsic viscosity of cross-linked (co)-
polymers. These data show that intrinsic viscosities for
water-soluble cross-linked copolymers with a constant
dodecyl group content are largely increased when the
content of cross-linking agent is enhanced. The effect of
the dodecyl group content on the intrinsic viscosity of
cross-linked (co)polymers with a constant content of
cross-linking agent is illustrated graphically in Figure
3. A strong decrease in intrinsic viscosity occurs when
the dodecyl group content is increased due to the forma-
tion of compact coils. The drastic changes in intrinsic
viscosity indicate that the conformational transition of
cross-linked copolymers is strongly dependent upon the
dodecyl group content.

Binding of Methyl Orange to Compact Coils
Formed by Cross-Linked Polysoaps. The position of
the long-wavelength absorption maximum of methyl
orange®5%22 in aqueous solution has been determined in
the presence of cross-linked (co)polymers at pH 9.4 and
30 °C (Figure 4 and Table 3). Methyl orange (2.5 x 1075

(22) Takaghisi, T.; Nakata, Y.; Kuroki, N. J. Polym. Sci., Polym.
Chem. Ed. 1974, 12, 807.
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Figure 2. Effect of cross-linking agent content on the intrinsic

viscogity (1) of CL-CopolC1-12 (x/y, 90/10) in 1.0 M sodium
chloride solution at 30 °C.
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Figure 3. Effect of dodecyl group content on the intrinsic
viscosity (1) of CL-CopolC1—-12 containing 0.40% (w/w) of
cross-linking agent in 1.0 M NaCl solution at 30 °C.

M) shows a A, at 462.5 nm in aqueous 0.02 M sodium
borate buffer solutions (pH 9.4) at 30 °C. The hypso-
chromic shifts (Table 3) reveal the binding of methyl
orange at hydrophobic binding sites in the presence of
cross-linked copolymers. Electrostatic interactions may
also contribute to the overall binding process. The data
refer to relatively high polysoap concentrations where the
formation of hydrophobic microdomains is not induced
by the presence of the dye.® The water-soluble cross-
linked copolymers exhibit considerable spectral shifts
(except for CL-PolC-1(4)) and the spectral shifts increase
with an increasing dodecyl group content. However, the
spectral shifts are weakly sensitive to the differences in
cross-linking. The data given in Table 3 indicate that
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Figure 4. Position of the long-wavelength absorption maxi-
mum of methyl orange in aqueous solutions in the presence
of cross-linked (co)polymers at pH 9.4 and 30 °C: (v) CL-PolC-
1(4), (a) CL-CopolC1~12(16), (O) CL-CopolC1-12(12), (a) CL-
CopolC1-12(11), (O) CL-CopolC1-12(18).

Table 3. Position of the Long-Wavelength Absorption
Maximum of Methyl Orange in Aqueous Solution of
Cross-Linked (Co)polymers at pH 9.4 and 30 °C

polymers concentration (unit moV/L) Ama® (1) (nm)
PolC-1(3) 2.5 x 1073 464
CL-PolC-1(4) 2.5 x 1078 464
CopolC1~12(8) 2.0 x 10-3 432
CL-CopolC1-12(9) 2.1 x 1073 432
CL-CopolC1-12(10) 2.2 x 1078 431
CL-CopolC1-12(11) 2.2 x 1078 432
CL-CopolC1-12(12) 2.1 x 1078 433
CL-CopolC1—-12(16) 2.4 x 10~ 435
CL-CopolC1-12(17) 1.0 x 102 430
CL-CopolC1-12(18) 3.0 x 1072 430

@ Methyl orange, 2.5 x 1075 M; Amax 462.5 in aqueous solution
at pH 9.4 and 30 °C.

Scheme 2
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only the cross-linked copolymers with sufficient n-dodecyl
side chains form hydrophobic microdomains in a compact
coil conformation.

Catalysis of the Decarboxylation of 6-NBIC by
the Cross-Linked Polysoaps. The unimolecular de-
carboxylation of 6-nitrobenzisoxazole-3-carboxylate anion
(6-NBIC, Scheme 2) is extremely slow in an aqueous
solution (ks = 7.35 x 107 571),22 gand the reaction rate

(23) Mooijman, F. R.; Engberts, J. B. F. N. J. Org. Chem. 1989, 54,
3994.
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Figure 5. Rate constants for the unimolecular decarboxyla-
tion of 6-NBIC in aqueous solutions of cross-linked polysoaps
at pH 11.3 and 30 °C: (a) CL-CopolC1-12(18), (O) CL-
CopolC1-12(17), (®) CL-CopolC1-12(10), (v) CopolC1—-12(8),
(v) CL-CopolC1-12(12), (B) CL-CopolC1-12(16).

Table 4. Kinetic Parameters for Unimolecular Decar-
boxylation of 8-NBIC in Aqueous Solutions in the Pres-
ence of Cross-Linked (Co)polymers at pH 11.8 and 30 °C

cross-linked

(co)polymer ko x103(s71) KM kuwkss  9°
CL-PolC-1(4) 3.2 x10°5¢ 4
CopolC1-12(8) 5.18 134 705 0.999
CL-CopolC1-12(9) 5.58 162 759 0.999
CL-CopolC1-12(10) 6.14 262 835 0.999
CL-CopolC1-12(11) 5.66 182 770 0.999
CL-CopolC1-12(12) 3.86 254 525 0.992
CL-CopolC1-12(16) 3.64 114 495 0.980
CL-CopolC1-12(17) 6.58 242 895 0.999
CL-CopolC1-12(18) 17.96 434 1083 0.999

ke = 7.35 x 107% 57! in aqueous solution.?? b Correlation
coefficient in the Menger—Portnoy analysis.?! ¢ At 2.5 x 1072 unit
mol/L

depends greatly on the reaction medium.2¢28 The de-
carboxylation of 6-NBIC has been extensively used to
investigate the microenvironment at binding sites for
micellar and vesicular pseudophases??52® and hydro-
phobic microdomains in polymer solutions.356% We have
studied the unimolecular decarboxylation of 6-NBIC in
the presence of cross-linked (co)polymers in aqueous
solution at pH 11.3 and 30 °C. The data given in Figure
5 show that all cross-linked copolymers are very efficient
catalysts for decarboxylation of 6-NBIC in aqueous
solution. Catalysis by the cross-linked copolymers with
a high dodecyl group content exhibits a rapid enhance-
ment of the first-order rate constants (kq) at low concen-
trations of polysoap, followed by gradual leveling off with

(24) Kemp, D. S.; Paul, K. G. J. Am. Chem. Soc. 19785, 97, 7305.

(25) Bunton, C. A.; Minch, M. J. Tetrahedron Lett. 1970, 3881.
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Figure 6. Effect of cross-linking agent content on the rate
constant for decarboxylation of 6-NBIC in aqueous solutions
of CL-CopolC1-12 (x/y, 90/10) (5.0 x 102 unit mol/L) at pH
9.4 and 30 °C.

increasing concentration. Finally, rate constants reach
plateau values. Table 4 shows the kinetic parameters
for the unimolecular decarboxylation of 6-NBIC in aque-
ous solution in the presence of cross-linked copolymers
obtained from an analysis in terms of the Menger—
Portnoy model.3! Thus, k5, is the decarboxylation rate
constant for the substrate fully bound to the cross-linked
polysoap, and K is the equilibrium constant for the
association of 6-NBIC with cross-linked polysoap. CL-
PolC-1(4) only shows a small rate enhancement, indicat-
ing that no hydrophobic microdomains are formed in this
system. The kinetic data could not be analyzed within
the framework of the Menger—Portnoy model,®! and
therefore, the rate constant for high polymer concentra-
tion is given. The results given in Figure 6 reveal that
the cross-linking agent content significantly affects the
rate of decarboxylation of 6-NBIC in aqueous solution.
A maximum of the rate constant was observed at about
0.20% (w/w) cross-linking agent content. Apparently the
presence of a small amount of cross-linking in CL-
CopolC1—12(10) allows more efficient intramolecular
micelle formation as compared with that in CopolC1—
12(8). The effect of the dodecyl group content of cross-
linked copolymers on the decarboxylation rate of 6-NBIC
in aqueous solution is presented in Figure 7. As antici-
pated on the basis of intrinsic visicosity measurements,?
the reaction rates for decarboxylation of 6-NBIC are

(31) Menger, F. M.; Portnoy, C. E. J. Am. Chem. Soc. 1967, 89, 4698.
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Figure 7. Effect of the dodecyl group content on the rate
constant for the decarboxylation of 6-NBIC in aqueous solu-
tions of CL-CopolC1—12 containing 0.40% (w/w) of cross-
linking agent (5.0 x 1072 unit mol/L) at pH 11.3 and 30 °C.
drastically enhanced with an increase in the dodecyl
group content of cross-linked polysoaps and CL-CoplC1~
12(18) shows the highest catalytic efficiency.

Conclusion

The present study shows that the formation of hydro-
phobic microdomains in cross-linked poly(alkylmethyldi-
allylammonium bromides) clearly depends on the struc-
ture of the macromolecular chain. The presence of a
small amount of cross-linking allows more efficient
intramolecular micelle formation as compared with non-
cross-linked copolymer analogues. For the cross-linked
copolymers, intrinsic viscosities also indicate that the
conformational transition of cross-linked copolymers to
compact coils is strongly influenced by the dodecyl group
content. The decarboxylation of 6-nitrobenzisoxazole-3-
carboxylate is efficiently catalyzed by the polysoaps and
responds to the detailed structure and aggregation
properties of the macromolecules.
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