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A . Chen S5 071811 FH 2548 SR B ] (1) Y 5 TR A 1R
i FAR A R T R B iR, iR E
BT EHAY, fl& 7V IF ORI GIK L. T
TR R L AT ) trans-cis TRIALEEAR, X BB
SEARAEAT B 15 AN AT WO B T ZE 30 HH AT 30
[ AL

BRI, SBLEM B REA
R o WO o Bl e a al = B e
WAL, Rk, o sr RS TR
WA Ak, A2 IL IR YA REAL 2 tH TR 33Y — I A
KL 123261 3K g 15 o7 1 A U R A8 B 2L TR i)
F ZH BT TR 32 B 5GE . 40, Ding 551271@
I Gy L 4E A B T DRI 4 H 25 1 AR R R A
TEHVIIAZ B I RY) . 28GR Y n 5 42k
TERANK Fr, AESRAMEIRI T 2 A N GIKER .
T, FAEE S E AT RS E R T AT
PERIP RIS B IR R, BV R KA AR -alt-C
RS E A TS T AR R T, XM R AL
BT DL B A FE T UK R B R 278 i
B ££365 nm [FEEAMEIURNTR, X SRR 22 55
fife BN RS IR R L 254, 1T 7E 450 nm [ #5'%
FELSS T D) 2 PR A bt 7 R e A

& G0 (1) 28 8 I TG RO 1 (U0 0 25k B A
5 OREEEFAT AN B IR, S %R
TR RSS2 BT, 35 5k — /bR i R S R B132, B AR -
T B 2 231550 7 A SR A8 B L SR 1 o % AU 3R
AN, Y R IR AR S P
DR DA, R R v A A 1T A v Kb R
PR S5 AR R A B SR MATIAR & — N R Bk
ik . A — PP E RN 22 4 53 IO, Ugi B2
BAMEFEENRIACRAR, En] gAY
RH G BEILRY), IR B R4 P
FIANBIREYH, 2P RE PR B 3
RVIH BEAR TR AR SR mT i TAE T, 3RATTA
RS RN ERT A, @it Ugi 2450 KA R

MeOH
—_—
RT,9 h

HoN \/\(O/\tg\/\NHZ

WS B Dy A BT — PR 2L (4 0 AN pH XU R A B
LIRS, 1K LER - 22 12 B L R W B 0 AE K I T
Hh 20 26 TV il 2 AT R (£ 2.0 nm) () R G ) 3
W, FHAEZ 365 F1450 nm G IR T FE I H HE
BT AR . [FIREHE, 4 2 2 R pH
fE R ZLE pK E LR, 25 RSV
e 5m 1] 3 EBUR GBI AR . X LB A 254
RLA BT SEBLN SR K M B (b B R B
W] 6G Z5) I AT H RE T

DAL, AR 70 AT A5 AR R R 4,4 - R TR
(Azo), MK3E L W —J(EG,), ZKHEEART 3
SIS N, B Ugi 240 KA T FiE
MIl-Z A8 & MR R AR L R, WA
P(Azo-alt-EG,)) (m=2+ 3. 4F15) GrEE 1. W7
T P(Azo-alt-EG,,) £E I 28 1 71 vh i) # R K 5 41
B, 3R T TE S A P AN S R B B R
P(Azo-alt-EG,,) A HFEAT AR . 45 K, 18
W = I 2B, P(Azo-alt-EG,,) 7l 240 3 7 %,
RO BRI ZEN, T AE AR M P 1 P I it )
TR R IR FrIRZH 244 . P(Azo-alt-EG,,)
AR B REFm v, v BUE I 365 nm
AN AT 450 nm AT UL R SE LA 25 AR TE SR 1)
U

1 SEIEER,Y

1.1 FEER

BRI -4,4'- " FRIR(98%) W 1 _EHFIEIHAE4)
BHEARAR; 1,8- % HE-3,6- 5 A4 ¥ F1(98%)
W B A Z AR TR RE IR AR 3,6,9- =%
Fet—kE-1,11- 1% (98%) W H i3 i kAL Rt
AR AT 3,6,9,12-PU% 2%+ P kE-1,14-—
[%(95%) F1 3,6,9,12,15- FL A 4« +-L be-1,17- 1%
(98%) [ Filg B R R A IR A F] s R
(99%) W H 21t 75 (L) R FH R AT L
T 7 6 (98%) B A AR AR (4 A 4k 1

/wao/\}’m(,)]\/\N

P(Azo-alt-EG,,) (m=2, 3, 4 or 5)

n

Scheme 1 Synthesis of P(Azo-alt-EG,,) through Ugi multicomponent polymerization.
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H BRI R AR . rE s mid e
B, APt
1.2 Wik &

¥ il 4 R A% ("H-NMR) 3% H] AVANCE 111
400 7 A% Wf 3L PR BCGIAT I 52, FE N AR B
TR FE S 20 °C. K FH Waters 2659 B4R FAHERR
U (SEC)KT R &M o3 T A 7y T i A AT
Mg, B35 2414 75 22 K5 I 2% A1 Styragel HR3 A
HR4 (5 . DU 3 B ZROR 205 (PS)TE A bnft
5 0.05 mol/L AL F) N,N-— FF 3£ FH ¥t iz (DMIF) fE
NIRENAE, AR 85 °C, BNHEA N 1.0 mL/min
P2 AT IR . SR H UV2600i Y45 48] DL 4y
JEEETH(UV-Vis) Mg JE-EWAE 5 AR ] WO e
NS AT IO L SR A JEM-1400 B3 5
TR (TEM) R AL AR TSR, F RS AR
B0 8 L 2H 2% ARV, T 7E S AR I E, Y A
£ % J&5 FH TEM M % . K H Malvern PANalytical
Zetasizer Pro 71 2)) 25 6 BU A 25 %o 240 25 44 1 ot Ak
F12 RTINS . R ALV/CGS-5022F B &
U DGR AE LH 2SR IR B 5 245, f VS LN
30°~150°, 4 10° & 1% . K Uvata UP114 7Y
ROGTE XS FE S AT IR, 365 nm 2K A0 % B iR
%5 0.5 W/em?2, 450 nm ] I 56 I8 5 35 5 Sy 0.1
W/em?. NHEBRFAGEM,  HE SRR B T 25 °C
KW TS+
1.3 BREFEZBEILEY P(Azo-alt-EG,)HIE K

DA P(Azo-alt-EGs) )& A : K 3,6,9-— 4
Bt —%e-1,11- % (1 mmol, 0.193 g). = FH g
(22 mmol, 0233 g). fHEHR4,4"- "I (1 mmol,
0.271 g)¥& T2 mL W EEH, i T 45+ 30 min.
SRIEIIANARUT 257 5 (2.2 mmol, 0.218 g), Eii
ARSI 96 h. J B 45 PR E e 2K I 2 H
SRIGH 3 mL S P He S HA R, R B AR

YilG, FIOKCRETTNE 22 b IR A 515 2 6
M AIRFEEH0.478 g, 73.6%).
1.4 P(Azo-alt-EG,,)BEMFHIHI &

FREL 1 mg P(Azo-alt-EG,,), T 10mL &
FEs EA Y, BMETE&EBY, 23R E
70 °C (LEHF190 °C (IEAEE) iR 4 h, THRES
Y5e AR, TCE 0.1 mg/mL VA . AR 58
G IBURE R E N25°C, FEMGEIEAH . =iER
HBRmE G, DRSS,

2 EREIHR
2.1 Ugi SAHERE S P(Azo-alt-EG,,)

N TR RN - RS AR IR,
i T IR R PR -4,47 - R IR (Azo) FIMILER
4 W R (EG,) (m=2. 3. 4 SWERN 5%
M, IR EERURCT 2 3 IS VR B s . o,
I 1T Azo 25 (A1 IR 77 56 & 0 63t ¥ 710 A AR S i 12
PE, FZVER EG,, 8 BAUR T R A VISRIE FINE,
BRI A A AL T 78 2 1 B HiZ 3
7]

WREE 1R 1R, Azow EG,~ KHE
VBT 3 52151 Ugi 22 4150 A 10 505 1 H S
T R Azo £E FHREH VA AR BERUIG, R
B RNATRENRFIHEAT . 12 KN EG,, B B (1 16 ¥
VEFAEAR 5 A 7= W0 AE FRE B A B0 IR
I s F A A R 1A 5% Ui [ b B R A
BEAEFICOL [N HEAT 96 h 5, FT A A #B LI =
7= 2 (>74%) 3 A3 T W R A AR L B L RY
P(Azo-alt-EG,)) (m=2. 3. 4 15). i3 &%)
P(Azo-alt-EG,,) ] 45 ¥4 i '"H NMR #4717 3R Ak
(B 1(a) Fl 7 32 3745 B K] S1~83). LA P(Azo-alt-
EG;) 1 'TH-NMR 3 & (& 1(a)) A1, 6=5.99 &b
IR 5 8 T IR R AT A o 2 o F-(HY), R
Ugi J N R R 320477033381, 5 B A8 20 2 (He A1 HP) A

Table 1 Synthesis and characterization of P(Azo-a/t-EG,,) and their corresponding assemblies 2.

Sample Yield (%) M, ® (kg/mol)

Assemblies in ethanol

Db

R,° (nm) R, ¢ (nm) Ry/R,
P(Azo-alt-EG,) 84 12.8 1.45 92.08 95.4 0.97
P(Azo-alt-EGy) 74 12.6 1.39 131.3 139.5 0.94
P(Azo-alt-EG,) 79 13.3 1.39 144.9 144.6 1.00
P(Azo-alt-EGs) 74 11.9 1.34 147.7 148.0 0.99

a Polymerization conditions: [diamine]=0.5 mol/L, [diamine]:[diacid]:[aldehyde]:[isocyanide]=1:1:2.2:2.2, in methanol at
room temperature for 96 h; ® Determined by SEC; ¢ Determined by SLS; ¢ Determined by DLS.
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Fig. 1 (a) '"H-NMR spectrum of P(Azo-alt-EG;) in CD;0D
(*: diethyl ether); (b) SEC traces of P(Azo-al/t-EG,,).

&% 2% B (He) S 5 70 A T 0=7.56~8.20 Al
7.42, EGIE5HY)HIAE6=2.71~3.8, T T %
55 (H) M HBAE 0=1.3, X LRI AL T LA
Azo FNEG N FHE, AEFIBUT H N MIEE 158 &
LKW . P(Azo-alt-EG,,) ) SEC [ 28 35 4 FL i,
Iy T B AT 55 (1.34~1.45) (K 1(b)). SEC
MKW, 4MEERZE IR AA TN+
F(11.9~13.3 kg/mol). iR %5 &0, &ﬂhi%
PRI FFRE T — 2 T8 LS A ms S 1A 4
TEILRYIN &R
2.2 P(Azo-alt-EG, )RR FH45EM R
N T ARG W P(Azo-alt-EG,,) ) Y6 B0 f 7+
FREME, R UV-Vis IO 3% % H/E DMF % 7)
ﬁm%ﬁﬁﬁ%ﬁﬁﬁﬁmﬁ@mﬁ%%i%
5. S4~S6). L P(Azo-alt-EG3) NI (K 2), H
UV-Vis B 3 F 336 F1 440 nm Ak 43 515 — A
BRI trans 18 BRSO AT — N 55 11 cis A
FR Y S U . AF 365 nm 4K A1 6 IR R (B 2(a)),
P(Azo-alt-EGs) [ WS B [t FE SR IRF ) % AR I %
R4k, AT 336 nm A [ RFAE IR ST 0EE R R T4 4
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Fig. 2 (a) UV-Vis absorbance spectra of P(Azo-alt-EGj;)
in DMF solution with the irradiation of (a) 365 nm light
(0.5 W/em?) and (b) 450 nm light (0.1 W/cm?).

KRB B r-n BRIT) B WU 55 AL T 440 nm 4b
R R WA e (OR824 2804 26 T ) - BRI ) 38 A0 1Y
9 . 3K AR AT T 2 A EOR L A AR 2 1) trans
KR 1a) cis K B BEAR | A IR I R)SE 4G, MRl

SR T TR, WK RE D IEBDERRE,
BRI cis 7 TR AR 20 B T 1) 35 B 81.6%. Bt

X4 5K A R S AR FR N 450 nm R L R G
(F2(b)). FTLAMLEL R, A7T 440 nm & ) n-7" M
WO ST I 55, T AL T 336 nm Ab () -t W AL UG
B, R\MEIRILHE H cis 14 Bk 5
N 2T R E ) trans ¥R | BE A TR ) 42
KIRBEARAS, WO W R WG R A (cis
FRUBE ORI F 15 88 0.2%), UL ZEER
e BB A R AF )l . 78 P(Azo-alt-EG,)
P(Azo-alt-EG,) 1 P(Azo-alt-EGs) ] UV-Vis W Ui
ST A EE B AL &5 R (F T SRR B
S4~S6).

N T kB AL BE BG BEBCK T T

RIEADEBUR R, T — )
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1% T7 FE In[(Aeq — A)(Aeq — A0)] = ~kt, 5T B
OGS A 8, Hod, 4 RO SE
(FFRO. eq Ml ¢ 2 HIARERHIGE IS (6] . P2 F ¢
B Z0)s kAR trans-cis IR R . tRR I
WRIA) . dn 3. BT SCRE BB ST AR ST TR,
fE£ DMF ¥, P(Azo-alt-EG,). P(Azo-alt-EG;)+
P(Azo-alt-EG,) M1 P(Azo-alt-EGs) () k 8 73 7 A
(0.418+0.023). (0.461+0.011). (0.528+0.043) Al
(0.660+0.013) s FIRZE LB, EGHEBUHK,
BRI IEAIZ B 2 R, HOGSUR g2
R

0 P(Azo-alt-EG,)

ln[(Aeq - At)/(Aeq N AO)]

© P(Azo-alt-EG5)
5T & P(Azo-alt-EGy)
v P(Azo-alt-EGy)
_6 1 1 1 1 1 1 1 1 1
o 1 2 3 4 5 6 71 8
Time (s)

Fig. 3 Plots of first-order trans-to-cis photoisomerization
of P(Azo-alt-EG,,) in DMF solution.

2.3 P(Azo-alt-EG,)HIBHEHR

SEEG R R B, BESRVEFIN EG H#EBLE A R UT
(IR AR, TR Azo e AT R IE B2, uiﬂ/m
PAL AT AR i LA R . R, BFFC T P(Azo-
alt-EG,,) TE B 8 ¥4 71 Hh 1 F4GR Ak B 41 3447 /10,
E S T P(Azo-alt-EG,,)TE L FE A () 4125 .

DA P(Azo-alt-EG,) W, KERAEMHET &
B, ETE&RBHET C R RIR4h, R
HWE BRI IR EE N 0.1 mg/mL (W, 4R
JE BRIR A 25 °CHE E 24 h,  BURE I8 B 4 L T
AU (TEM) WL 82 2H 25 AR T 50 . G0 8] 4(a) BT
P(Azo-alt-EG)TE LBEHH AR TE Y T R &8 RST
R — B BRI AR . R B A6 #UR (DLS) Al
FAS JEHU (SLS) M0 41 2% kit A7 3 — 2D [k
fiE. i S8 FIFR 1 fi7n,  P(Azo-alt-EG,) R EAMI)
AR 15242 (Ry) 9 95.40 nm, 1135 42 (RO A
92.08 nm, Ry/R,WMEHN0.97, ZEUEEHL 1.0, FF
BRI F SRV AE -], R IX SUERTE 4R
RS R AR

AW IT T EGHEK X B A3 s . [F A
i, P(Azo-alt-EG;)~ P(Azo-alt-EG,)H1 P(Azo-alt-
EG;) LT R T BRI SR A 14 (B 4(b)~4(d)), F&

Ry 4TI 139.5. 144.6 #1148.0 nm, Ry/R, LLAE I
PRI 1.0 (T SCFE R

K S8 A1 1), EM Al

Fig. 4 TEM images of P(Azo-alt-EG,,) assemblies obtained by incubating at 25 °C for 24 h after annealing at 70 °C for 4 h in
ethanol with a concentration of 0.1 mg/mL: (a) P(Azo-alt-EG,), (b) P(Azo-alt-EG;), (¢) P(Azo-alt-EG,), and (d) P(Azo-alt-
EG:s); (e) Schematic representation of P(Azo-alt-EG,,) polymersomes.
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W T S B i g -9 RaRgE IR A,
BRI T, P(Azo-alt-EG,,) ¥ [ 24125 1 il Bk
TR, HBEE EGHEBKE G, R
PR R, 5 TEM B WA= B ISk — 2.
FHENI A G R AL R Yl EE i P SR H
B L JE AL S M R R B AE, P(Azo-alt-EG,)
NI ) Azo B GIE I SRV 7 EG BE AT S A
FFHEBE BRI A%, T T B I RS T 7R T
] AR T e 2 (B 4(e) 4. WL SRS B3R
S2 FIE SO fiar, P(Azo-alt-EG»){E 2V R 1 )
7-7 W WU A7 F 330 nm, AH %K T DMF % ¥
(336 nm) R4 T R, RUMEEIRIELLE
H AR DL H-THESB), [FREHL, P(Azo-alt-EGs)-
P(Azo-alt-EG,)F1 P(Azo-alt-EGs) I FE I B 2 4
SE A DL H- 2 HE S . EG B B 38K 358 1 VA
WAER, 450 7 RE B AR AR Ok, ki
SECREMRP RN KL, PEEEGHKE
BN, P(Azo-alt-EG,,) B IK) N~ 2 gk .
2, W T P(Azo-alt-EG,,){E M P B
I ) 1E 7 1 oh BGE 2K (90 °C) 238 . L5 o
DU A2 B IR B T A T ARTE k4
Fefh . FH TEM BB SR A iR 4L 2 Ak 1) K B A
Wi B AT o A Ge vk (A S RFE 2 BT S10~S14 A
% S3). %t F P(Azo-alt-EG,) (& 5(a)), TEM & ¢

H ] SR B B HES AR T R dH e ik, Ik
% 9(2.9240.41) um, %5 5 9(1.28+0.19) um, K
% L 2.28. P(Azo-alt-EG)H 44 (11T $5 K Ay
(4.21£0.48) um, & FEH(1.79£0.21) um, £ 5% b
}2.35 (K 5(b)); P(Azo-alt-EG,)ZH A 1) T #4K
FEN(4.7140.57) pm, %8 4(2.09+0.31) pm, K
% N 2.25 (B15(c));  P(Azo-alt-EGs) 4H 2544 (1) °F
P N (5.64+0.61) um, 58 FE 4(2.38+0.37) um,
Kt~ 2.37 (B 5(d). iRk REH, B EG
BE B RE MBI, ZH 2 A (1 B R 5 3 38 T 3G
I, KR AR — B0 FIAEH, XL R
Pt gl P S FERAHERUE R, BIPER Azo
BICH PRSI SO v %G, 9T 2 EG B
) SME T iR I 1) 58 2 (4 5(e)). an L 7 SRS
B3 S2 fIE S9 iR, P(Azo-alt-EG,,) {F 1E 7 ¥
I - RSt R AR T — B EERE, R
BB SE AR TE PR 28 25 A o DL H- RS HE 51330,
T 28, P(Azo-alt-EG,,)(E W I 5 /N i) 1E 75
BEH SR FIZ B Re Sy 22 . Rk, 7RI SR ) B
WEFE MR BT RS TR SRSk T HL
IR KIS FEF, P(Azo-alt-EG,,) 7 T4 EXK 5 K
AEREIPURER S, B TIRIEL 2R
. EGHEB IR, ] LA 0O 50 B I 1A%
MIBFHAER, AR T HEAM R K.

(e

NN NN NN

Fig. 5 TEM images of P(Azo-alt-EG,,) assemblies obtained by incubating at 25 °C for 24 h after annealing at 90 °C for 4 h in
n-propanol with a concentration of 0.1 mg/mL: (a) P(Azo-alt-EG,), (b) P(Azo-alt-EG3), (¢) P(Azo-alt-EG,), and (d) P(Azo-alt-

EGs). (e) Schematic representation of P(Azo-alt-EG,,) nanosheets.
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2.4 P(Azo-alt-EG,,)BFEEHI Y Mm M MR 5

Wi S FR S BB SIS At s, P(Azo-alt-
EG;)TE LB 225k th B R H s S Mtk
AR, FL trans RGN cis WSO 2 531 A T
331 F1438 nm. 7F 365 nm LAMEII RS T, 413
A A A G50 2R 3 T A e R 2R trans 1) cis F4 RL1R)
AR, R AR TR FE 55 T DMF 3% 0 10 1
(K12), KB cis BB IR F 15 =
N 69.1%. 3X 2 [R] kg 2H 2% A rp 4 2500 ik A HEAR 52
NEE, PG T HAH R . 4450 nm 7]
GRS, WS B O T [e] 52 B ) 46 R A (cis
Py AR K 0 BN 4.9%). TR IE N EE
P(Azo-alt-EGg) 41 25 44 1) UV-Vis WS 1% Hh 000
3 T AR ZE R (B TS HHE B EIS16).

K H TEM %} P(Azo-alt-EGs ) 2H % 1 1) T 35 v
AT THEFC. W 6 fTR, P(Azo-alt-EG;){E 4
B () FE A 25 AR (B 6(a)) TE R AN IR AT 1 h s,
FURRTE B T AN ) S AR AR (B 6(b)), X — 4k
FERHTMEARRR KA T trans-cis L

(a)

@

th, SR T RAVININNE I HIES T 5 1A P
FU. B S TE 450 nm o] WOGHRST 1 hJs, AR
AR B I O RAT BER(EARZ) 1 pm) BRI 22
T(E 6(c)), RILH RIAFIHIme SAFME . X — A
L FE RV T BRI A cis-trans 11 &, 5+
BEEHRAS A A T A PR T SR R KA
i, fEIEWEER RS, P(Azo-alt-EGs) AR K
KRB 6()TEL /IS L h)G, PUAFTE R
TERIE AR (EA24 200 nm) (B 6(e)), Bt B cis 1)
BB E R T8 B 2 AL T JRA WA 7 HE
GERL, AR T Ak AR L B S 1
450 nm °] WOGHRS 1 hs, BRI REEAR N “47r
m7 O IR A A R (B 6(D), PR EZR
1.8 um, & ¥ N 200 nm, I AKFEKE EVIUH K
NIRRT EARPE R IE N EE S, P(Azo-alt-
EG;) 4315 [ 57 7 70 AR EL AR 0 o K% B Bz sl %
M, BEZ2pivRsd, SEcEURE 2 RGO T
WY R 344

500 nm kc)

Fig. 6 Morphology transition of P(Azo-alt-EG;) assemblies in (a—c) ethanol and (d—f) n-propanol detected by TEM: (a, d)
initial state, (b, €) after 365 nm light irradiation (0.5 W/cm?) for 1 h and then (c, f) after 450 nm light irradiation (0.1 W/cm?)

for 1 h.
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Research Article

Synthesis and Self-assembly of Amphiphilic Alternating Azopolymers

Sheng Jin, Yun-kai Lu, Xin-feng Tao", Shao-liang Lin"
(Shanghai Key Laboratory of Advanced Polymeric Materials, School of Materials Science and Engineering,
East China University of Science and Technology, Shanghai 200237)

Abstract Alternating azopolymers are prominent in the field of smart material design due to their distinctive self-
assembly behavior, which originates from the precisely regulated solvophilic/solvophobic balance and their
responsiveness to stimuli. However, the azobenzene-functionalized alternating copolymers reported thus far are
predominantly synthesized through complex and time-consuming methods. In this work, novel amphiphilic
alternating azopolymers, P(Azo-alt-EG,,) (m=2, 3, 4, and 5), were prepared via Ugi multicomponent polymerization
using commercially available monomers, including azobenzene-4,4'-dicarboxylic acid (Azo), oligo(ethylene
glycol) diamines (EG,,), benzaldehyde, and tert-butyl isocyanide. The polymerizations proceeded successfully,
affording relatively high yields (>74%). The chemical structures, molecular weights (MWs) and MW
distributions were verified through 'H-NMR and SEC analyses. The resulting copolymers exhibited a comparable
MW range, spanning from 11.9 kg/mol to 13.3 kg/mol. UV-Vis spectroscopy demonstrated that P(Azo-alt-EG,,)
possessed excellent photo-isomerization properties. As the value of m increased from 2 to 5, the rates of photo-
induced trans-to-cis isomerization of P(Azo-alt-EG,,) were (0.418+0.023), (0.461+0.011), (0.528+0.043), and
(0.660+0.013) 5!, respectively. This trend was attributed to the longer EG chains providing more free space for
the azobenzene groups to move. The thermal annealing-induced self-assembly behaviors of P(Azo-alt-EG,,) in
alcoholic solvents were systematically investigated. Firstly, P(Azo-alt-EG,,) was dissolved in ethanol at 70 °C and
maintained for 4 h, followed by incubating at 25 °C for 24 h. This process led to the formation of uniform
polymersomes with hydrodynamic radius (R},) ranging from 95.4 nm to 148.0 nm, depending on the increasing
length of EG chains. Meanwhile, when annealed from 90 °C in n-propanol, P(Azo-alt-EG,,) formed fusiform
nanosheets, with sizes tunable according to the length of the EG chains. In both polymersomes and nanosheets,
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P(Azo-alt-EG,,) chains are orderly arranged following a folded chain model, adopting a monolayer core-shell
structure. UV-Vis spectroscopy revealed that the azobenzene groups within the assemblies had a H-aggregation.
These assemblies exhibited remarkable photo-responsiveness, undergoing morphological transitions under
ultraviolet/visible light irradiation. Specifically, polymersomes disintegrated into irregular aggregates under
365 nm UV light irradiation and reformed into larger polymersomes under 450 nm visible light irradiation, while
fusiform nanosheets transformed into spherical micelles and subsequently into elongated “bamboo leaf” -like
nanosheets. These findings indicate promising applications for P(Azo-alt-EG,,) assemblies in the fields of smart
materials and biomedicine.

Keywords Azobenzene; Ugi reaction; Alternating copolymer; Self-assembly; Photo-responsiveness



