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Polyﬁhenols are plant-derived chemicals with more than or equal to two
phenolic hydroxy groups by the Quideau definition. These molecules usually have gallol groups in
their chemical structures, that play key roles in their antioxidant activities. Inspired by this, I
synthesized gallol-functionalized polymers via controlled radical polymerization for the first time.
These newly synthesized polymers exhibit greater antioxidant activities than some natural
polyphenols. Given this high antioxidant property, the effective use of gallol-functionalized
polymers in cosmetic and biomedical fields is expected.

Polymer Materials

Polyphenol Antioxidant



10

PVGal

Quideau

CizHzs™

y . i
Sy
(PRIPCHEr, n-Buli AIBN, COTTC BBy CHiCly
THF,0°C loR.T. THF, 80 °C
HyC0" Y ~0CH; Hyc0 cx:na SRR
OcH;

Wittig 3.4.5-
T™MS

26.2 g, 74.9 mmol
THF 180 mL =78 °C
n- 1.6 M 47
mL, 75.2 mmol

3,45 -
TMB, 11.0 g, 55.3 mmol
100 mL
/ =4/1

64% 'HNMR
(400 MHz, CDCl): (d, ppm) 6.7 (2H, s, Ar-H),
6.7-6.6 (1H, m, CH=CH,), 5.7-5.1 (2H, m,
CH,=CH), 3.9 (6H, s, OCH3), 3.8 (3H, s, OCH3).
BC NMR (400 MHz, CDCly): (6, ppm) 152.7,
135.5, 104.4, 60.7, 55.8, 31.9.

RAFT
PTMS

T™™S 2 g, 10.3 mmol



cyanomethyl dodecyl trithiocarbonate CDTTC
azobisisobutyronitrile AIBN THF

4 mL 3
60 °C
RAFT
T™S CDTTC
AIBN [TMS]:[CDTTC]:[AIBN]
PTMS
0°C
THF 10 mL

PTMS 90% 'H NMR

(400 MHz, CDCL): (d, ppm) 6.3-5.5 (Ar-H),
4.0-3.4 (OCH;), 3.3-3.1 (CH,-S), 2.4-22
(CH,-CN), (CoHy-CH3),  2.1-1.0
(CH(Ar)-CH,). *C NMR (400 MHz, CDCL,): (5,
ppm) 152.7, 135.5, 104.4, 60.7, 55.8, 41.2, 31.7,
29.7,22.9, 14.4.

1.2-0.7

2,2-diphenyl-1-picrylhydrazyl
DPPH
DPPH

36 mg 100 mL

DPPH
91 uM 250,
100, 50, 25, 10, 5,2.5, 1, 0.5, 0.25 mM
515 nm
0.2 12

Radical scavenging effect (%) = [(Control Abs.)
— Sample Abs. / Control Abs.] x 100

'H-, *C-NMR NMR
JNM-AL400
U-3010

Thermo
Scientific Nicolet i1S10 FT-IR Smart

iTR attenuated total reflectance apparatus

M,
M,
GPC HLC-8320 TSKgel GMHHR-M
1 mL min™
dn/dc 0.104
mL g
RAFT
CTA
CTA
CTA
RAFT
CTA CTA
CTA
4 CTA

2-(dodecylthiocarbonothioylthio)-2-methylpropio
nic acid (DDMAT) cyanomethyl dodecyl
trithiocarbonate (CDTTC) 2-cyano-2-propyl

dodecyl trithiocarbonate (CPDTTC)
4-cyano-4-[(dodecylsulfanyl-thiocarbonyl)sulfan
yl] pentanoic acid (CDSPA) RAFT

[TMS]:[CTA]=30:1
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DDMAT,
CDTTC, CPDTTC, CDSPA
16,29, 18, 18 M,/M,
14,12,1.2,1.6 CTA
80 MM, 23
CDTTC CTA
CTA
[CDTTC]:[AIBN]=1:1
CTA [TMS]:[CDTTC]=20:1, 30:1, 50:1,
100:1, 200:1, 300:1 , 26, 35,
53,115, 185,276 PTMS
M, 5-50 kg mol
PTMS M,/M, 1.3
PTMS
PVGal
'H NMR, C NMR, FT-IR
PVPh PVCat PVGal
DPPH
PVGal
PVPh 60 PVCat
2
100
PVGal
PVCat
DPPH
PVGal>PVCat>PVPh

PVGal 2 DPPH
PVCat 10
12 PVPh
110
PVGal DPPH
PVGal TEAC 1.5
Trolox
EGCG TEAC ABTS
42 PVGal
1Cs EGCG
3.5uM PVGal 03 uM
1Cs 50%
PVGal
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