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Scheme 1 Synthetic routes of maleimide monomers
(a): BPD and BPSeMI monomers; (b): BPSeMI monomer
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Fig.2 (a) '"H-NMR and (b) "C-NMR spectra of BPSMI in DMSO-d;
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Fig.4 GPC traces of SeP3 before and after irradiated 1 h
(a): 356 nm UV light; (b): green LED light; (c): blue LED light; (d): purple LED light.
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Fig.5 (a) UV-vis spectrum of SeP3; (b) ESR spectrum of SeP3(DMPO) before and after irradiated by U360
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SeP3

CaHy

Scheme 2 Proposed mechanism route of the degradation of SeP3

REMEMR. T RZBERSRE, A EH KR
BB ST M & He. K S1RUETE UV R IE T MG 12
h, X LG T 5 B GPC it Hh 2k (Fig.6(b)) » & BT H B
] JLT &A%, WM FRE)LFRAR
b o %I 25 AL, SeP3 78t I JE A X 4 T
149 K T B A 2 B ARIR 25 2 b G 485 g vl I 2 5 G
H 38 . ARYE SCHRIRIE", C=Se BEWT 2 5 &5 22 11
7% BL A 3 4] 7] DL A9 B B DPDSe, 1) DPDSe 7F ¢ B8 5
M AT DL i A S A 2 A, 3R — S A] R
) ST H A /b & DPDSe J& , 4642 UV LI 12 h, Il
#3111 GPC % ¥ (Fig.6(b)) & HLIE J2& 3% A FH X 7 F Jii
gt eV ) 1 R TR S E B 2 o7 - 2R L N
Foe e

(Rl G HE I 1 AT R (1) P4 fi# AL 2E (Scheme 2) . SeP3
75UV IR 1 Je & 4 C—Se BT 24, T8 B 3L il
H H SR Bk B R SR ST, SRR {5 DPDSe
Z B AE R AR I 5 S R s R, Bk B B EE I ST R
A PR AR . AR LTI SE S BOHE , S1 A B Ok IR R
il s A0 2 A 5 O HE AN B A, IS UE B DR AT R AR
(B ] 25 X6 SeP3 (1) ) R B e ke 31 17 G884

TR HLAR BPSMI 5 St 1 %5 BE R R A 15
XTI G S2, 7L T iZ R AR RSN G IR 5

M, PR o S2 AE A FE A A R BIME A UV L 12 h,
o MBEAT AR B0 (Fig. 7D, Ui B [ RE 45 4 1) C—S
T C—Se B AN 5 Wi, I AW LI
RE 122, T2 Al 3R A 0 SE NG & M i IR A 2 A R
I A 2R

S2-UV-12h

S2-UV-1h

S2

2 4 6 8 10
Retention time/min

Fig.7 GPC traces of S2 before and after irradiated by 365 nm UV
light

KR 1 SeP3 #f 55 41Ot B fil , OB AS Rl 5 = 1)
SeP1 1 SeP2 £ UV ) FHEGF 1 h A1 12 h. GPC 45 R
R, SePl # UV e B 1 h J5 , M X 4> 7 it & B
16800 T [% % 7600, % {& 24 9200 (Fig.8(a)) ; SeP3 ##
UV IS 1 h J5, A6 48 i & B 18600 K [% %I



@ (b)

——SeP1,M=16800
- = SeP1-UV-1h,M,=7600
- SeP1-UV-12h,M,=3700

. SeP2,M,=18600
At — = SeP2-UV-1h,M,=8600

- SeP2-UV-12h,M,=3600

(©

—=—ScPl, —e—SeP24—SeP3,
—eS1,—+ S1(+DPDSe)

2 4 6 8 10 2 4 6
Retention time/min

Retention time/min

0o 2 4 6 8 10 12
Illumination time/h

Fig.8 (a) GPC traces of SeP1 before and after irradiated 1 h and 12 h by 365 nm UV light; (b) GPC traces of SeP2 before
and after irradiated 1 h and 12 h by 365 nm UV light; (c) molecular weight of SeP1, SeP2 and SeP3 before and after

irradiated 1 h and 12 h

8600, % {H A 10000 (Fig.8(b)) . 2 Fl & W 1L &K 4
MG 12 h 5, ELAR W46 A % 4 7 5 B AN A ), (H B
LR 7y F R KR T 3600, HF SePl, SeP3 Fll
SeP2 = % I [ fift 45 & 2 K 4 B, 45 R 2R (Fig8
(), REX 3P RS LI 1 h )5, #HX
o TR BT FE BT AN 12 h
Ji  BRAR BG4y T R E LT AR A . X 1 B R
i 5] N /b 5 1 2 B fif 5 ] 70X 48 3R A Al ET DL
fEEAT R B2 450 . Rk, B B8 A ok
Tk S0 i 5 4 9 R B N i 20> e R R A R A SR A AT
Bie ik, DT L B OR3P IR SR .
3 it

AR X I S A £ P SO 0] 5 Tk D Sk T . fie 5
A 4 (SeP1~SeP3 ) 1T il £ (1) XU HE M B 2 i 5 R M
i 5 A ) (S2) [ e i P A e B o A 3R AT T I
o o) R B 3L R (ONMRO FI e B - A8 4 21 46
W CFT-IRD B A 1 B4R 585 W0 1) 45 4, i o 34 i
BIE B (GPC) VAP AT L (UV-vis) J6 ik fTHL - F
JiE L % B (ESRO RAE T & AT e i 8L 1 R FE fif
P o A T0 B, AU BUBE I 5 2% ik G 1 S R 1 I fi
A1) (SeP1-SeP3) RE 8 K A= 't C=Se i W 24 il K
B[] St HEL A g, T AR A 65 A 10 B8 A AR S (S2) AN g
KA AT Ry, HF BRI 08 B R i R A (S
AN T 2R A kT AN B R AR Ol B A S B O IR AT
FEAE A O R B B, B TR A
oK Bk 0 58 A 4 e N /b R A A ok s B L
I B A S B K b ) - 5% 4 1 Ak 3R B B £R 4
5 % 3Rk
(1] THE, ZHE, T8, S DR8I #E A 06 &5

[2]

[3]

[4]

[3]

[6]

[7]

[8]

PEREPEAT[T]. Tolk /K ZbBE, 2004, 24(7): 36-37.
Yu CY, Li C X, Wang C, et al. Preparation and performance
evaluation of maleimide type bactericides [J], Industrial Water
Treatment, 2004, 24(7):36-37.
ks, AT AR SR, AR N- IR EE T Ok I - T ok R I 1Y
B X JE T 6 T Bk B S I D). W 4> AR R S
T&,2015, 31(6): 22-26.
Zhang J Z, He M, Ci S T,

phenylmaleimide- maleic anhydride copolymer and its effect on

et al. Synthesis of N-
structure and properties of PA6 [J]. Polymer Materials Science
& Engineering, 2015, 31(6): 22-26.

Clark S C, Hoyle C E, Jonsson S, et al. Photopolymerization of
acrylates using N- aliphaticmaleimides as photoinitiators [J].
Polymer, 1999, 40: 5063-5072.

Suwier D R, Steeman P A, Teerenstra M N, et al. Flexibilized
styrene- N- substituted maleimide copolymers with enhanced
entanglement density [J]. Macromolecules, 2002, 35: 6210-6216.
Sun H, Kabb C P, Sumerlin B S. Thermally- labile segmented
hyperbranched copolymers: using reversible-covalent chemistry
to investigate the
copolymerization [J]. Chemical Science, 2014, 5: 4646-4655.

mechanism of self- condensing vinyl

JiY X, Zhang L Q, Gu X, et al. Sequence-controlled polymers
with furan- protected maleimides as a latent monomer [J].
Angewandte Chemie International Edition, 2017, 56: 2328-2333.
Gu X, Zhang L Q, Li Y, er al. Facile synthesis of advanced
gradient polymers with sequence control using furan- protected
maleimide as a comonomer [J]. Polymer Chemistry, 2018, 9:
1571-1576.

R, XUE K, T8 55 R AT N- O S ke i T e 2 %
JEIC RV MRT FCHE (0], oy T AR R 5 TR, 2019, 35
(9): 185-190.

Zhao Q, Liu Y F, He M, et al. Progress of sequence-controlled
N- substituted maleimide multi- component copolymers [J].
Polymer Materials Science & Engineering, 2019, 35(9): 185-
190.



(9]

[10]

(1]

[12]

Zhang L Q, Gao Y, Huang Z H, et al. Controllably growing
topologies in one-shot RAFT polymerization via macro- latent
monomer strategy [J]. Chinese Journal of Polymer Science,
2021, 39: 60-69.

Jia R, Tu Y Y, Glauber M, et al. Fine control of the molecular
weight and polymer dispersity via a latent monomeric retarder
[J]. Polymer Chemistry, 2021,12: 349-355.

Li Q L, Ng K L, Pan X Q, et al. Synthesis of high refractive
index polymer with pendent selenium- containing maleimide
and use as a redox [J]. Polymer Chemistry, 2019, 10: 4279-
4286.

LiQL, Liu S X, Li J J, et al. Visual ozone sensor: structural

[13]

[14]

[15]

Communications, 2020, 42:2000517.

Kwon T S, Kondo S, Takagi K, et al. Synthesis and radical
polymerization  of  p- phenylselenomethylstyrene  and
applications to graft copolymers [J]. Polymer Journal, 1999,
31: 483-487.

Takagi K, Nishikawa Y, Kwon T S, et al. Synthesis of
branched polystyrene by photopolymerization of selenium-
containing styrene monomer [J]. Polymer Journal, 2000, 32:
970-973.

Li Q L, Li N, Pan X Q, er al. Photo masking via breaking
alkyl C-Se bond of selenium- containing maleimide polymers

by ultraviolet light [J]. European Polymer Journal, 2021, 159:

color change of pendant selenium- containing maleimide 110764.

polymers via  oxidation [J]. Macromolecular  Rapid

Photoresponse and Photodegradation Behaviors of Maleimide Polymers with
Phenyl Selenide in the Side of Double Bond

Qilong Li', Weiguo Shen’, Jian Zhu®
(1. Department of Materials Science and Engineering, Sugian University, Sugian 223800, China; 2. State Local Joint
Engineering Laboratory for Novel Functional Polymeric Materials, College of Chemistry Chemical Engineering and
Materials Science, Soochow University, Suzhou 215123, China)

ABSTRACT: Maleimide polymers are used as potentially excellent optical materials, but if these polymers cannot be
degraded, them will bring environmental pollution and other problems. Based on our previous work about maleimide
polymer with phenyl selenide in the side of double bond, gel permeation chromatography (GPC), ultraviolet-visible
(UV-vis) spectrum and electron spin resonance (ESR) spectroscopy were utilized to study the photoresponse and
photodegradation behaviors of these polymers. The results show when the prepared polymers are irradiated 1 h by
UV light, their number molecular weight (M,) will reduce to be half. With the extension of irradiation time, the
molecular weight of these polymers will reduce in continue. However, selenide compound is added into the
maleimide polymer without phenyl selenide group, and it will not bring light degradation after UV irradiation. In
addition, it is found that similar structure maleimide polymer cannot be degraded by UV light after changing selenide
stricture to thioether stricture.
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