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45 FOR IR F IR T Be HBE(MeOH)
ToRTRIREN VUK (THF). L FR(AcOH). IE
Cht(Hex). LR AFER(EA). & H kE(DCM)
AR B LT A(DMSO-dg), 34190 #rat, T
iR R ERAF: FRROE. =24
e, =FEME. &3 =HE % B (mEG,-NH,).
il 25 2 K HE I 36 O H TR (p-CBA) 31 8 43 it
afi, T EgE R AELREEIRA R LBk,
EHRHEC. S EABINaOH)FI &AL 485~ 0 B
g, W EZERFRFA R A .
1.2 BEEEE(Azo-C,-NH,) I &

AR PAR N-2-IE L) L1E(Azo-C,-NH,)

MR A 2 A RS A B, 1 F 2, RENS.0 g Y
(4-ZHR CF TR T BE(21.2 mmol), 2.5 g
)0 A 36 2K (23.3 mmol), FHHEAMI ST SH
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B, =R R B O 24 h V58 RUE
m] 3 VB A 4 v 221830 1 NaOH (5 mol/L) &K »
AR pHIAT 2104 . BiJG, IMADCM &
WOAT S AR RO 4, FRIE A E T ik (R
TR Vi Via = 9153 B8 404, 5445 32 (0 [H]
PRF=4) . P m) S A [E A =4 N 100 mL 4 mol/L
HCUAR (T EAE VR, 7E% IR T HHE NV 24 h
FF WA~ 57 . B 5 3% 0 NaOH ¥ V8 15 1) pH
B0/, FIEE R TR YE KA R
LRI Voewm/ Vaeon = 16/1)73 2844k, %
LA BRSO [E AP Azo-C,-NH, (2.9 g, 61.3%).
'H-NMR: §=7.90~7.36 (m, 9H, NH,—ArH—), 6=
2.97~2.82 (s, 2H, —CH,—CH,—NH,), § =2.80~
2.68 (s, 2H, —CH,—CH,—NH,).
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= £ B HOF B S S (mEGS-NC) FL A 2 1|
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150 mL [ R 418, 7E 55 °CF InFA$i FE 713
24 h, JRPL5E R 4 e S IR 41T BIIR B A .
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fig T 20 mL DCM /1, JRAE LGN _Bid ik %
BRI B S, BIRARRE T 0~5 °CHY
VKIKIB R, BT 20 mL DCM () = G 5 B
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N 52 UG 4R8N 12 h. ¢ J5 I 50 mL K,COs5
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Scheme 1 Synthetic route to side-chain-type amphiphilic alternating azocopolymer P(EG;-a/t-C,Azo0).
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A RIS SRS, IERA T P(EGs-alt-C,Azo0)f)
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R FERIE SREMELT p-CBAHE F%, &M
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2K F B R 51 N B P(EGs-alt-C,Azo)H . 7 6=3.82~
2.83 AEWEL R 1 /K 5% EG, b AT FRIL R 4
PIRHIEMS S, RUSKEER EG, Ih 5l N2 %
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1) MALDI TOF Jii i E &l 1(d) 7w, P(EGs-alt-
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(IEIRG 5 B R L, 5 SRR
ZE LR, i Ugi-MCP 45 5 % il 4% 17 04
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Fig. 1 (a) 'H-NMR spectra, (b) FTIR spectra, (c) GPC curve and (d) MALDI-TOF mass spectrum of P(EG;-a/t-C,Az0). The

spacing between adjacent peaks corresponds exactly to molecular weight of the repeating unit.
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Fig. 2 (a) UV-Vis absorbance spectra of P(EG;-alt-C,Azo) in THF upon irradiation with UV for different time; (b)
Subsequent UV-Vis spectra of P(EG;-a/t-C,Azo) in THF upon irradiation with Vis for different time.
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Fig. 3 2D UTPNSs self-assembled from the as-synthesized P(EG;-alt-C,Azo). (a) Scheme of the self-assembly of P(EG;-alt-
C,Azo) into 2D UTPNSs; (b) CLSM image (inse: OM image). (c) STEM-BF image; (d) STEM-HAADF image and the
corresponding STEM-EDS elemental mapping images; (¢) AFM image.
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Fig. 4 (a) Normalized UV-Vis spectra of P(EG;-alt-C,Azo)
in THF solution (orange line) and 2D UTPNSs aqueous
solution (green line); (b) XRD pattern of 2D UTPNSs.
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OB HE B K& DLS St [F] 4 78 UTPNSs [ 5t i B 4%
T4, FH 365 nm (1) 55 4P BB 5 UTPNSs K%
W3 hJE, WORBIGUK BT FLRAR, 8 Rean
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Fig. 5 (a) TEM image of 2D UTPNSs upon irradiation with UV light for 3 h; (b) TEM image of spherical micelles (SMs)
(insert in the top left corner: high-resolution TEM image of SMs. Insert in the middle: DLS curve of SMs); (¢) TEM image of
the recovered 2D UTPNSs; (d) Scheme of a reversible light-triggered structural transformation of 2D UTPNSs.
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Fig. 6 (a) UV-Vis spectra of UTPNSs aqueous solution upon irradiation with UV for different time; (b) Subsequent UV-Vis spectra

upon irradiation with Vis light for different time.
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Fig. 7 Plots of In [(4,—A4q)/(4;—Acq)] as a function of time
during the trans-to-cis photoisomerization of 2D UTPNSs
aqueous solution and P(EG;-alt-C,Azo) in THF solution.
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Research Article

Fabrication and Photo-responsive Behavior of Two-dimensional Ultrathin
Polymeric Nanosheets

Miao-miao Wang, Yun-qing Cao, Peng-chao Wu, Dong-xin Zhang, Hai-bao Jin", Shao-liang Lin"
(School of Materials Science and Engineering, Shanghai Key Laboratory of Advanced Polymeric Materials,
East China University of Science and Technology, Shanghai 200237)

Abstract Stimuli-responsive long-range-ordered two-dimensional (2D) ultrathin nanomaterials are capable of
significant applications in the fields of membrane separation, optoelectronic devices, catalysis, and biomedicine.
Amphiphilic alternating copolymers (AACs) exhibit inherent advantages in constructing 2D ultrathin polymeric
nanosheets (2D UTPNSs) due to their unique topological structures and self-assembly properties. However, green
synthesis of functional alternating copolymers and subsequently high-efficient fabrication of stimuli-responsive
two-dimensional ultrathin polymeric nanosheets remains challenging, primarily attributable to the limited
availability of monomer types and synthetic methodologies. Herein, a side-chain-type amphiphilic alternating
azocopolymers was designed and synthesized via Ugi multicomponent polycondensation. Followed by subsequent
solution self-assembly, micrometer-sized 2D UTPNSs with a thickness of about 3.2 nm was subtly produced
based on the pendants hydrophobic conjugate stacking mechanism. Owing to the photo-induced isomerization
property of azobenzene, the reversible structural transformation from 2D UTPNSs to spherical micelles was
achieved under the alternating irradiation with UV and visible light. Our work provides theoretical guidance for
the preparation of stimuli-responsive 2D UTPNSs.
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