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Abstract : 2-Biphenylyl acrylate (BPA) was synthesized by the reaction of acryloyl chloride with 2-phenylphenol (2PP).
Hydrophilic copolymers with the moiety of the microbicide, 2PP, were prepared by the radical copolymerization of BPA
and methacrylic acid (MA). From the compositions of the BPA unit and the MA unit in the copolymers, the monomer
reactivity ratios were determined to be 0.86 for BPA and 1.21 for MA by means of Kelen-Tiidos plot. This result indicates
that the copolymers have a random structure. The amount of 2PP released through the hydrolysis of the copolymers was
examined by UV spectrometry. The result showed that the release of 2PP increased with an increase in the hydrophilic MA
content in the copolymers and with an increase in the pH of the release medium. Therefore, these results indicate that the

hydrophilic polymers bearing 2-phenylphenol moiety can be controlled release microbicides.
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Scheme 1. Copolymerizations of BPA-MA.
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Figure 1. '"H-NMR spectrum of the copolymer BPA-MA in DMSO-ds.
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Table 1. Characterization of the Copolymers

Feed Copolymer
composition  Yield compositon”  7° . M,
er M,
OV [BPAMMA] ()  [BPAMMA]  (dL/g M,
(mol %) (mol %)
Foly 5:95 86 38:96.2 034 15500 1.6
(BPA-coMA)-1° ’ T ’ '
Poly ) X
(BPA-coMA)2" 10:90 89 72:928 038 22400 1.3

“Polymerized radically in EtOH at 65 C for 48 h. ‘Determined by NMR
spectroscopy. ‘Intrinsic viscosity was measured in DMF at 25 C with Ubbelohode
viscometer. “ Measured in THF with GPC.

Table 2. Results of Low Conversion Copolymerization of BPA-MA*®

Feed Copolymer
Run  composition  Polymerization  Yield composition”
no.  [BPAI[MA]  time(min) (%) [BPA] [MA]
(mole fraction) (mole fraction)
1 020 0.80 25 5.5 0.19 0.81
2 030 0.70 30 9.5 0.27 0.73
3 0.50 0.50 25 12.3 0.46 0.54
4 070  0.30 20 11.2 0.66 0.34
5 080 0.20 20 8.7 0.79 0.21

“Polymerized radically in ethyl alcohol at 65 °C . “Measured by "H-NMR.
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Figure 2. Copolymer composition curve in the copolymerization of
BPA(1) with MA(2) at65 C.

Table 3. Parameters for Determination of Monomer Reactivity Ratios
of BPA(1)-MA(2) System

Runno. X* Y F & o E=F/(a+F) »=G/(a+F)
1 025 0.24 026 -0.78 1.05 0.19 -0.60
2 043 0.37 050 -0.73 1.05 0.32 © 047
3 1.00 082 1.22 -022 1.05 0.54 -0.10
4 233 194 280 1.13 1.05 0.73 0.29
5 400 3.76 425 294 1.05 0.80 0.55

*X=M /M, "Y=m/my, F=X/ Y, ‘G=X(Y-1)/ Y, ‘0= ||F, . x F,.... .
M; and M; : Mole fraction of monomers 1 and 2 in feed.
m, and m, : Mole fraction of monomers 1 and 2 in copolymer.
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Figure 3. Kelen-Tidos plot of BPA-MA system.
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Figure 4. TGA thermograms of the copolymers.
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Figure 5. DSC thermograms of the copolymers.
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Figure 6. Release of 2PP from copolymer BPA-MA-1 in the buffer
solutions of pH 5 (H), pH 7 (@), and pH 9 (A) at 30 C.

100+
— A A
80 A I,
c/.’g.
2 %
o I
& 09/ "
N / /. —~&—pH5
- —e—pH7
201 — —a—pH9
/./
0 T T T T T T T
0 50 100 150 200 250 300 350

Time(hr)

Figure 7. Release of 2PP from copolymer BPA-MA-2 in the buffer
solutions of pH 5 (M), pH 7 (@), and pH 9 (A) at 30 C.
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