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ABSTRACT : 2-Biphenylyl acrylate (BPA) was synthesized by the reaction of 2-phenylphenol as a micro-
bicide with acryloyl chloride, and copolymers with the moiety of 2-phenylphenol were prepared by the
radical terpolymerization of BPA-methylmethacrylate-acrylic acid. The contents of BPA unit in the poly-
mers were found to be 4.2 mol% and 9.1 mol% from their nuclear magnetic resonance spectra. The number-
average molecular weights of the polymers were in the range of 15000 to 16000. 2-Phenylphenol was
released through the hydrolysis of the polymers. The release rate of the microbicide increased with
increasing pH of the release medium. The released solution showed higher microbicidal activity for E. coli
as a negative microbe than S. aureus as a positive microbe.
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Scheme 1. Terpolymerization of AA-MMA-BPA.
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Figure 1. '"H-NMR spectrum of the copolymer-2 in trifluo-
roacetic acid-d,.

Table 1. Characterization of the Copolymers

Polymer with the Moiety of Phenylphenol ~ 445
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o] 7]91gke}. 1.6 ppm 22| 2 w]o]=.9} 2.5 ppm
29] 9F2l shoulder= MMA ©-9]2] #=alr]2] isotactic
dyad®] 4% F5¥Ivh 2.0 ppm -9 o] AA
2} BPAS] H|”l7]] 4ol 7| IstA]uE o] ]5'—°ﬂ%
MMA<®] WE&l7] syndiotactic dyadd] 4% E3h=]
= Ze® F5H 37 ppm F22 AF volas
MMAZ®] = E-A]7]9] $=4:0] 7]Q1%tc). 7.4 ppm H-<-2
Flo]Z= BPA w99 uHls| 7)o F4ef| sl A
ot} 7.1 ppm F-22] 2 mo|m3 = AbAUF AstE 4]
Hd7]e] &40 nig HSehAr o] 47 Aok
Figure 12] 7.1 ppm <23} 7.4 ppm H-<22] BPA ©H$]
2] wigdr]e] 4T]o]|3e] WA, 3.7 ppm F9] MMA
9o wIEA7)9] FaT|e]ae] WA, 1A 0.6~2.7
ppme] T|o]3 WAL o]&3lo] olefjo] 3749 Alof o
A A 24 5 MMA 9], AA ©9] 2 BPA
5 AFsETE o] AF- 06~2.6 ppm®] I|o]=
AL FFEA] NMR 43|00l 4 Awgt 7/ii1‘j’é

BPA ©9]9] Hlw|d7]9] 29 MMA ©$]°] HEA]
719] 45 A BE Fad 7)Qske Ao 7t
Felsic.

z=1l-x-y (1
3y _ 3.7 ppm2] Fo]3 HA @)

9z 7.1 ppm3} 7.4 ppme] v]o)= WA
3x+5y+3z  0.6~27ppme] Tle|2 WA 3)

3z 3.7 ppm®] Fo]3 HA

AAFEE ZAIFE Table 1] Yepfick =3k F 5572
TEEA FEFEE Table 9] Y ©)E F
A FBF BAF M), THET EAF M) 2
1 ¥]% Table 19 Yep it

E ¥E 2E)3 F T59 AA-MMA-BPAAIE 484]7F

g

feed composition

copolymer composition”

copolymer [AA] : [MMA] : [BPA]  vyield (%) [AA] : [MMA] : [BPA] M, M, MM,
(mol%) (mol%)
copolymer-1 10:85:5 94 13.8:82.0:42 15300 38900 25
copolymer-2 10:80:10 88 18.8:72.1:9.1 16200 50300 3.1
“Determined by NMR spectroscopy.
’Measured in THF with GPC.
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Figure 2. TGA thermograms of the copolymers.
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Figure 3. DSC thermograms of the copolymers.
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Figure 4. Release of 2-phenylphenol from the copolymer-1 in
the buffer solutions of pH 5 (H), pH 7 (@), and pH 9 (A) at
30 C.
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Figure 5. Release of 2-phenylphenol from the copolymer-2 in
the buffer solutions of pH 5 (), pH 7 (@), and pH 9 (A) at
30 C.
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Figure 6. Microbe growth inhibition by the released 2-
phenylphenol.
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