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RE. BRIk, AT LL4-20E T FR(AA,) S-ZEIL,
FR(AAs)s 6-AEE CIR(AA) NEIEIR 4K, Bl
4- 5 F L AH B K (Azo-NC) M 4-((2,5,8, 11-PU 48 2%
= E-13-45) 8 2R K H i (EG,-CHO), 11t Ugi
Z WMo A G T BER DRI R (-2 K.
R (0-KIR) N (e-2KAK),  TIFKN P(AA,-Azo/EG,)
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AP HE RN HAAL HE S B 2 R TS ) RS

€]

NH, NHCHO 9 ¢
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Scheme 1 Synthesis of (a) Azo-NC, (b) EG,-CHO and (c) P(AA,-Azo/EG,).

1 SLISERS

1.1 EFEER

Sof B 2R R S0(TsCL, 99%) 4- ¥4 58 7% W i
(99%) FI1 H R (98%0) M) H - il iA 34 ik 551 BR A
Al VUSRI (THE, 99.9%). NMP (99.5%). &

KB FR A (99.5%) = £ (99.5%) Al = 4, £, %
(99.5%) 0 F b2 se AR A AL RHE A A BR A 7] 5
4T IEB B A (Azo-NH,,  98%)IW H A7 ALK T
WRBARAR: & HH(99.9%). S AL
(98%) I TC /K B B 5M(99.8%) W [ - i 72 H R L7 i
WHRAT]: ToKBREREE(98%)IE H i ki /R A
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WRHEARA T ZBH98.5%)W H _EiE iRk sz
ERMBEMAERA T =& E 5 (99.5%)W B L
SRR A IR AF] CHE99.9%)F1P0
T RK(EG,-OH,  98%)A H 3% /R AL 2R
FIHRAT]; 425 T HR(98%) 5-EHELIR(95%)
Fl6-5 2 CLIR (98%) W H _Fifg EE A3 IR 25 B A TR
AT TS EEA R, B P
1.2 WikAE

i LR A ((H-NMR) A% 1% (13C-NMR )
F AVANCE 1II 400 24 #% g L 4R AT e, ¥
7 N AR = 2 T HR (DMSO-dg) AT AR & 1
(CDCls), PR A Y A e (TMS), iR
“H20 °C. K Xevo G2 TOF %4 w4y ¥ W AT [a] 5
HE A (ESI-MS) M 5E 16 & ) 7 7 & . K H Waters
€2659 AR AR HERR B i A (SEC) X R AW 4 F
BMOTFESMEATIE, 052414 7R Z R
2 1 Styragel HR3. HR4 I HRS (A il 4. DL 5y
BRI SR PS)TE AP, 7 0.05 mol/L iR AL
B N,N-— 5 L2 (DMP)E AT shAl, 74
R85 °C, shiEZ A 1.0 mL/min &A1 FiAT
K . 2% Nicolet 6700 74 {8 FLIH-AR 421 P AL
(FTIR)X SR A WA HAT 04T . B2 mg REVIFE
i, SR GOTE, R R AT
. KR UV2600i UK AT I Y6 6 ETHUV-Vis)
M52 A WD AE 8 A ATRT I R R A el L
g . K JEM-1400 24 3% 5 H - &2 3 85 (TEM)
RALH B ARR) S, R MM L 8 uL 4 3¢
VR, AR SERRA M, YA FIE R 5 F TEM
ML
1.3 Azo-NCHIAH

Azo-NC ZHESCHR A 40, 76 B R FE H N
Azo-NH, (1.38 g, 7.0 mmol), 10 mL HEZ 1,
60 °C T+ R M 12 h. R NG5 G A ET 2 =,
I T 25 PR LV A K AT B P M0 T 20 mL
TEH R, ARSI IR, BRIR
F & 20 mL. A HLAH FH o 7K B3t B2 8% T #5: 30 min,
ohyERR L WA, BezEkgE, 193 4- R A
ZK(Azo-NHCHO)FH ™) 1.42 g, 7% 89.9%.

ERAAAE, A BB i A Azo-
NHCHO 7= #) (1.42 g, 6.3 mmol) fll = Z }i%
(5mL, 36.0 mmol), F20 mL T — & H b
fift . W SN VK KM B N = S5
(1.2 mL, 13.1 mmol). {0 5€ JE L vkKit, =

T 3R SO 2 h. K S SV TR 22 12 45N 50 mL il
FBREREAN A, B4 30 min, A &0H e 2 Y
=R, BRIRAE S0 mL. A KRR E R
UM, Te/K BRI EE T 45 30 min, I 3iE B4 2 [ 14,
R LE, 15 %) Azo-NCHL =4 . M= A6
AL (V(IE CFE): (LR 4.18)=10:1), 1333
A4 0.89 g, BN Azo-NC, 773 68.1%. 'H-NMR
(DMSO-d¢/TMS, 400 HMz, J): 7.60~7.67 (m,
3H), 7.78~7.84 (d, 2H), 7.89~7.95 (m, 2H),
7.96~8.02 (d, 2H). ESI-MS: 207.0798 m/=.

1.4 EG,CHOHMI&H

EG,-CHO Z [ SCHik 7772 A B, BREXEG,-OH
(4.37 g, 21.0 mmol)H 12 mL THF ¥, ARG
1E45(2.40 g, 60.0 mmol) A 12 mL K% fi#, I
G B H AT A, BT VKK A A BREL
TsC1 (7.2 g, 37.8 mmol)H] 12 mL THF ¥ f#, &7
IINGERR, nse /KoK, HEidEx
2 h SRR 2 R, K¥E2 K, K&
50 mL. YR HA WA A JGKBR R BE T, ik JE,
Wz, #3%202,5,8,11-PU% 78+ =Ji-13-Kk 4-H 2k
ARIETRIR(EG,- T =549 g, F=%72.1%.

FE RS 11 500 mL (1 8 JES 8 i R N
EG,-Ts F=#(5.49 g, 15.1 mmol). 4-FF I H
1% (2.70 g, 22.1 mmol) M1 JG 7K B 2 £ (18.30 g,
132.4 mmol), A 350 mL T4 L7 R, 85 °C
FENAUR S48 h. iEZ& bR 2 O, A 30 mL K,
T SRR 2 R, R A & 50 mL. ZEHY
RN HAHUAE oK R BR B T8, g, ez,
73 5] EG,-CHO 7= 4 . #H 7= ¥ F 5 1 4l 1k
VUIE SR (LR LTiE) = 1:1), 13 B3R A
4.60 g, HJ A EG,-CHO, 7# % 97.2%. 'H-NMR
(CDCI/TMS, 400 HMz, d): 3.38 (s, 3H), 3.55
(t, 2H), 3.62~3.72 (m, 8H), 3.74 (t, 2H), 3.90
(t, 2H), 4.23 (t, 2H), 7.03 (d, 2H), 7.84 (d,
2H), 9.90 (s, 1H).

1.5 P(AA,-Azo/EG )&

PLP(AA¢-AZo/EG,)HE A, 7F 10 mL 3
WO NN 6-2 2 T2 (0.13 g, 1.0 mmol)
EG,-CHO (0.34 g, 1.1 mmol), f§ 1 mL =% &
B MR, AE 50 °C TR it HE [ M. 20 min. B8 J5 I
Azo-NC (0.23 g, 1.1 mmol), 4k4ERi4K. fEUK
TR A, BT REER, 153
HEMAREEY0.61 g, 7% 96.5%.
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1.6 P(AA,-Azo/EG,) AR &

FET 1 BB ES P ARELS mg RAY, A
5 mL NMP, #7455 minff K& EM . KR
EVVERRRESR] 0.1 mg/mL, 2RJ5 DR A H
HIZRIINBZEK, BERE/KEERBSEuLEH
FRE(33%- 50% 5K 66%). Bl Jo K TR VU E
gk B3 R, PABREA LA

2 FHRER

2.1 UgiZHATEEEMN P(AA-AZ0/EGy)

97 TR SRR S A A e 7 4, AE 2R
FER AN 5l T AR EUOREE BRI IR & A
Bl s B E L) s, BEEOREE R i
M T Ugi 2 153 T4 1 Azo-NC, 1] DU 7 5K

@

(b) a

l _

11 10 9 8 7 6 5 4 3

Fig. 1 (a) '"H-NMR spectrum of Azo-NC in DMSO-d,;
(b) 'TH-NMR spectrum of EG,-CHO in CDCl;.

FR IR K T A i 8 Azo-NH, ()& 3k 5 FH R 7
60 °C T [ BTV Js FH G e ik [, S8 I 7E = S i AT
SREBEIERR, BRI H AR O e
H, 15E17Y) Azo-NCHO, LR & K 1(b) AR, %
KR O IR AR AE T Ugi Z H 0 R A 1
EG,-CHO, 1] DA T ZREMEE/K AR B . &
%, EG,-OH 5 TsCl k 2E 45 & 15 31 2K 1t 1R i 12
W55 £ —BEEG,-Ts, SRJEAEmIRMIIER T
5a4- 38BN, 13377 EG,-CHOM. H|
F 'TH-NMR F1 '3C-NMR X} Azo-NC 1 EG,-CHO [1
SERIHHT T VEANRAE(R L AT S RS B ST,

WREE (PR, T FEE R %R
XA R R RO B 7 AT B 2R AT N5
M, & AAL AAs. Rl AAGAE NI 5T
HifA, Azo-NC Fl EG,-CHO 1 A4 3 #¢ % T
a3l & T HT R B A R I RE AL 1 B (p- 2R K
(P(AA4-Az0/EGy))s F(6-FIK) (P(AAs-Az0/EGy))
I (e-250K) (P(AAs-AZo/EGy)).

Ugi [ B 8 3% I APE 5T 38770, an FRRE
CWE. = CBEMKEE, DR I R #1420, 2%
JRE 3] Ko 418 B B AR AR I 2R SRR = A P s i 12
EH =GR N RGN . Kk, RS
Azo-NC F1EG,-CHO 2 [ [f) Ugi £ H 0 A 1E =
BWOWEF 50 °C kT, RESRWE R A
RE96hG, A REHA B ™% (>86%).
B3 729 P(AA,-Azo/EG,)F1 25 ¥4 183 "H-NMR Fl
FTIR #% [&] i3 1T % 1F . LA P(AAs-Azo/EG,) i) 'H-
NMR ¥ & 51 (K] 2(a)), 7 6=5.61~6.31 kbW %2
BT L5 T Jie e AR AR I R L T (HO) RFIE (S 5
PL I 6=1.09~2.93 &b 3= 5% 3V B 356 o 1~ (H™-2) R4 AE
55, RYRIhiEd Ugi 24N BEER T BE
JRF= 907, £E 5=7.32~8.11 Kb WL EZ 3 7 K i 1
(H=)[RHIEAE 5, 2R B B D A8 58 28 I o 5
N TIEEILH, 76 0=3.37 kBB 7 AR T
(H™HIRFES 5, PL& 6=3.42~4.30 &b 8L T T
SR L T (H) RHE(S 5, SR RIDTE R
JR M8 5N TR 2 L . 7F P(AA,-Azo/

Table 1 Synthesis of P(AA,-Azo/EG,) (x=4, 5, 6) through Ugi multicomponent polymerization ®.

Sample Amino acid [AA]y/[CHO]y/[NC], Yield (%) M, sk © (kg/mol) bb
P(AA,-Az0/EG,) AA, 1/1.1/1.1 86.7 10.6 1.45
P(AA5-Azo/EG,) AA, 1/1.1/1.1 96.8 12.0 1.58
P(AA4-Azo/EG,) AAg 1/1.1/1.1 96.5 11.3 1.98

2 Polymerization conditions: [AA],=1.0 mol/L, 96 h at 50 °C in trifluoroethanol; ® Determined by SEC.
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Fig. 2 (a) '"H-NMR spectrum of P(AAs-Azo/EG,) in CDCls;
(b) FTIR spectra of P(AA,-Azo/EG,), P(AAs-Azo/EG,), and
P(AA4AzZ0/EG,).

EG,)F1 P(AA¢-Azo/EG,) ] 'H-NMR ¥ & o th 1 22
BT R 45 R (B3RS B S2 KL S3). 78
FTIR i E rh (B 2(b)), 1632 cm ' AEHIEL T C=0 1
FREH4ERENE, 1507 e A BL T N=N )4
TEAR AR R BN, 1125 em AL T C—O0—C Y
FRAER AR IRshig, FIH Ugi 2 450 R4 10 it
17, FRERERF I THERERFEER 2 =
ML) . 3 PP IR 5 G P A5 (0 P ) B 0 1)
43 F 5 (10.6~12.0 kg/mol), SEC Hli 2k 15 Jy B0
(EFXHEEESY), BARENS FE0M
(1.48~1.98). bz R0, mIFIH Ugi £ 415
RAEHIAAR T R RS MR RN R IR
2.2 P(AAAzo/EG)HIXEIN R FHafFEmf R
W 7T T P(AA,-Azo/EG,)TE NMP ¥ 7 H 1
BRFIAT N . LLP(AA-AZO/EG,) NFI(K 3), H
UV-Vis IS AE 361 F1445 nm Aboy 504 1 AN
S8R [0 W AT D T 1 AN B0 55 AR IR ST 0, xof R o
(trans) % 78028 55 P A0 I 3K (cis) 18 8K B 4] . 78
365 nm KAMEHBRSTT, 361 nm Ak 1 i Ig R

300 350 400 450 500 550 600

Wavelength (nm)
(b — VisOs
0.6+ 1t — Visls
8 04r
5
o
2
i)
<02
0 L

300 350 400 450 500 550 600
Wavelength (nm)

Fig. 3 UV-Vis absorption spectra of P(AA4Azo/EG,) in
NMP solution with the irradiation of (a) 365 nm light and
(b) 450 nm light.

WSS, 1T 445 nm Kb R IROSCIE I AT I 5, R
BRI B trans 7] cis 1 2L 36725 (] 3(a)), &%
LA 89% BB RIL A AN T cis AL BEJG
7E450 nm WG RS T, 361 nm 4b 1R &5
[ A2 I A, 1T 445 nm A R R A IS 3 T U 55
LB EREE B cis 7] trans 1 BLEE AR (K] 3(b))
R Y B TC AR B B R AR 1 & B, 5 20%
JE AT cis PR B IRATAE . X 02 RO R U4 3L 4]
R & A R RS T, 1S oo BRI R
MR AE—FUR, 5 n-r" KT HTE A RSO K
iR ES . L, P(AAe-AZo/EG,)H I trans 8
BARAE 450 nm WG U T, o KA 1)
trans 7] cis B BVEAR B 2845 22% BB R 2 [H]
BN T cis TR(F T SCRFE R ESS), 1X 518 3(b)
W cis [7] trans 8L AR o 2 J0 1 R &2 A8 — 43
FEAR—F . 1E P(AA,~AZo/EG,) 1 P(AAs-Azo/EG,)H]
UV-Vis IS 1 A (FL 5 3375 2B S6 A1 S7),
WA R] TSR . R TP R R R
A IO TR ZOR B DB A A
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HIFE, R —RE3N 1T In[(Aeq — A)/(Aeq —
Ag)] = —kt, &= HEARGERIE H1 0 U 1 A0
2, HA, AGHVITEWNEE . Ao PRSI
JGRE L A GHE EZBOBE L kR R A
Ky ORISR WP 4 FIR 2 R, £ NMP &R
H, P(AA4-Azo/EGy) B A S MINIT FA AR
K(k=0.414 s), 1 P(AAs-Az0o/EG,) (k=0.494 s™)#!l
P(AAsAz0/EG,) (k=0.478 sV B A 5 B () = #4 fk
AR, HANUGREE . BiRgE REN, IR
HE RO RN, RS FOR B A
%, FEEDCBUR M E SRS

| 9 P(AA4-AZ0/EGy) in H?O A
v P(AA5-Az0/EGy) in Hy0
© P(AA4-Azo/EGy) in H,O

- © P(AA4-Azo/EG,) in NMP
2 P(AA5-Azo/EGy) in NMP
o P(AA4-Az0/EG,) in NMP

0 2 4 6
Time (s)

In[(4eq=A)/(Aeq=Ap)]

8 10

Fig. 4 Plots of first-order trans-to-cis photoisomerization of
P(AA4-Az0/EGy), P(AAs-Azo/EG,), and P(AAsAz0o/EG,) in
NMP solution and the corresponding assemblies in aqueous
solution.

Table 2k of P(AA,-Az0o/EG,) in NMP solution and their
assemblies in aqueous solution.

Initial mass k(s
Sample . P PE—
concentration (mg/mL) NMP Water
P(AA,-Azo/EG,) 0.1 0414 0.134
P(AA5-Azo/EG,) 0.1 0.494 0.271
P(AA4Az0o/EG,) 0.1 0.478 0.309
/
/ L
@ tam - ()

\

2.3 P(AA-Az0o/EG)RIBEIEMR

AR ITETESB, XF P(AA,-Azo/EGy)TE
NMP/H,O & & (1) B 4247 it AT T 5. H %
WA T RS8BT e X F 34T IS
WE S i TEM BUE B s, 9186 7K & B AR5
BN 33%IF, P(AA,~Azo/EG,) AR T “Fa
B IR AR (B 5(a)), PR E N 1.32 pm,
P TEEN 93 nm, KN 14.2; P(AAs-Azo/
EG,) HHBETER T “Ari” AR (E 5(b)),
PR E N 1.60 um, T3 %E N 147 nm, K5
EE 5 10.9; P(AA-Azo/EG,) W H AR T “47r
7 OR B 2R (K 5(c)), FIKE N 1.27 um,
P35 58 O 245 nm, KFELHN S22, BIREE R K
B, BEEES RO, AR
N, TE R ETIE N, KT L I R . 3 F
REMEAIEER T FORMASEE, X &HET
AR BE AN 32 e BEAE VA FIVE 13k 3h T 58
SEHEH, TERR RN K B SRR, By
IKITEG R EARGEH

BB A T RIMRK S B0 T B AT AN
S (B 6). W46 K & B R AL Bk 50% B
P(AA;s-Azo/EGy) HHBETE R T B NAIK ) “Rakt”
RIGHZERE 6(a)), “FIIEKEN1.30 um, P
FERNT6nm, KFEEEN17.1, RN T Y
Z B N2 200 nm FIERFEI AR 6(a)). [FIFEHE,
TEWIUR /KB 50% B T, P(AAs-AZo/EG,)
WRIN FHBETERL T “Arit” R BRI
BRI Z AR (B 6(c)), Horbr “Army” AREZAAR R
PSR A AR BN 33% I HE AR — 5, Bk
TR I B A28 100 nm. 247K & & THE, Ba
Vet BRI — DR AR, 280 TR AR R AR
YRR, HH TR, B THERE3IRe /48

-
-

wsamm | um © 1 um

Fig. 5 TEM images of (a) P(AA4-Azo/EG,), (b) P(AAs-Azo/EG,), and (c¢) P(AA4-Azo/EG,) assemblies in aqueous solution

with an initial polymer mass concentration of 0.1 mg/mL and initial water volume fraction of 33%.
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Fig. 6 TEM images of (a, b) P(AAs-Azo/EG,), and (c, d) P(AA4Azo/EG,) assemblies in aqueous solution with an initial
polymer mass concentration of 0.1 mg/mL and initial water volume fraction of (a, ¢) 50% and (b, d) 66%.

%y AFIT o FHEEM EHERIA P HER, DRI E AR
TRSFRE/NF R IR AR AR T IR . 40T UR 7K
GRS BT R 66%, P(AAs-Azo/EGy)
MIP(AAsAZO/EG LT Y T ERIE KB AR
(E 6(b)f16(d)), EAZ5HIN 1.32F11.25 pm. &
KERT, REWEEH 5K PO REH K
A vRgh, R R RETE BRI A o
2.4 P(AA,-Azo/EG,)4B % B S e Bz 1R 32
H A A UV-VisIRIOEE T | P(AA,-Azo/
EG AR K Ema N . a0 7(a)f1 7(b). HLF3Z
FiE S S8 FIS9Fzn, P(AA4Azo/EG,). P(AAs-
Az0/EG) 1 P(AAgAzo/EG ) 2H B R K FrotR4H.
BRI BA R AT RGBS R, Hos U
WU 53 530 2 T 352+ 375 A1 384 nm. FIEL T NMP
TR s U U U4, P(AAL-AZo/EG)KAE T —
JE MR, RUEE R I AL H 4 b DL H- B
HEF, 1M P(AAs-Azo/EGy) Al P(AA¢-AZz0/EGy) K&
ATHEROK, R\MERIERTEHE AL
J-AUHED . Bk BRI E AR E T B ou K E
X SR AR AR EOR I HERR 7 AR K . 78
365 nm B AN T, A2k P B R AR R R
KA trans W] cis f T A G AR, (H 2 AR TR
JEE R B 35 55 T NMP I 15 LB 4 F132 2),
IX 2 T A A A A GRS [ 1) SR 2 AR FELASG T

L L pm

M trans 7] cis R EAS . anE 4 fIR 2 Fos, 15
R IE W, P(AA,~AZo/EG,). P(AAs-Azo/
EG,)Fl P(AA4-Azo/EGy) 1 7 K6 A4 5% A8 S 6 &
SN 0.134, 0271 F10.309 s7!, 3B K e B
SR TTI R R/, OB A8 U 2 A HE A R R
%, FEHOLECR ISR

4 P(AAs-Azo/EG,) 1 H 25 55 W (W16 /K & =
PRI 0N 33%)7E 365 nm KA FIEEF 6 h, F)
F TEM WL 8¢ H AR TE S 224k . B I 7(c) A1 7(d)
A1, P(AA-Azo/EG,) A R TE A Fr iR %
TORNYTRTE B, I EE N 880 nm, T
P FE A 415 nm. M 7(d)BORE R0, gidE L5
SRRV 2 A 4RIR R B AR HERMT B . 75 365 nm 4K
HMGHITEST T, P(AAe-AZo/EG,) 7 T IR A
ARIEP W trans W) BLEEAR N cis RS, AR PEFISE K
PESEAE, A RALBAR R D O BB 7K JE K
N, AR YIRS . GOKAF AR LIl &
FE—iS, TR FEHERR M 7 e B AR A
2.5 P(AA,-Azo/EG,)HIEERREEIMN R

BE— 5 A B SR 2 B0 4 (e sk, B
Fi T P(AA,-Azo/EGy) 2H 25 i 11 L 1 )97 .
P(AAs-Azo/EGy) 1 20 2E 5 (W1 4R 7K & ARy
N 33%)7E 45 °C R n#k 4 h, FIFH TEM WA
BRI AL . HE 8 i %1, P(AAs-Azo/EG,)



10 4 WG T Ui AN REMBERRIM G RS B 4% 1723

016 uv o
(@) - s
. B —UVls
0.14 —UV2s
— UV3s
0.12 —— UV4s
. ~——UVS5s
E —— UVS8s
5 —— UV I5s
i 0.08 — UV 4S5s
—— UV 145s
0.06
0.04
0.02 : : : : :
300 350 400 450 500 550 600
Wavelength (nm)
] ~
o~
i
» / .
® : i " . .
* ‘" f
() B gy 2m

0.16 B
(b) —— VisO0s
—— Vis1s
0.14 1 — Vis2s
—— Vis3s
0.12 —— Vis4s
© —— Vis5s
5} —— Vis6s
_§ 0.10 —— Vis8s
5 —— Vis 15 s
8 0.08 F —— Vis25s
< — Vis 125 s
0.06
0.04
0.02 - - - - -
300 350 400 450 500 550 600
Wavelength (nm)
e
I
I
I
I
1 I
(d) !

Fig. 7 UV-Vis absorption spectra of P(AA¢-Azo/EG,) assemblies in aqueous solution with the irradiation of (a) 365 nm light
and (b) 450 nm light. TEM images of P(AA4-Azo/EG,) assemblies (c) before irradiation and (d) irradiated with 365 nm light
for 6 h (initial polymer concentration of 0.1 mg/mL and initial water volume fraction of 33%).
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Fig. 8 TEM images of P(AAs-Azo/EG,) assemblies (a) before heat treatment and (b) after heated at 45 °C for 4 h (initial
polymer concentration of 0.1 mg/mL and initial water volume fraction of 33%).
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Abstract Azobenzene-functionalized polypeptoids represent a significant class of photo-responsive smart materials,

Correspongding authors: Xin-feng Tao, E-mail: taoxinfeng@ecust.edu.cn

Shao-liang Lin, E-mail: slin@ecust.edu.cn



1726 P M S-S 3 2025 4F

exhibiting remarkable application potential in biomimetics, medicine, and other fields because of their excellent
biocompatibility, remotely controllable structure, and non-contact variable performance. However, reported
azobenzene-functionalized polypeptoids are mainly poly(a-peptoid) synthesized by solid-phase synthesis and
ring-opening polymerization of N-substituted glycine N-carboxyanhydride (NNCA) or N-substituted glycine
N-thiocarboxyanhydride (NNTA). Azobenzene-functionalized polypeptoids with alternative main-chain structures
have rarely been explored. In this study, novel azobenzene-functionalized polypeptoids were synthesized through
Ugi multicomponent polymerization. First, 4-isocyanoazobenzene (Azo-NC) and 4-((2,5,8,11-tetraoxatridecan-13-
yl)oxy)benzaldehyde (EG4-CHO) were designed and synthesized, which could endow polypeptoids with photo-
responsiveness and thermo-responsiveness. Azo-NC and EG4-CHO were polymerized with 4-aminobutyric acid
(AA,), S-aminovaleric acid (AAs), and 6-aminocaproic acid (AAg) respectively in trifluoroethanol at 50 °C for 96 h,
yielding azobenzene-functionalized poly(y-peptoid) (P(AA4-Azo/EG,)), poly(d-peptoid) (P(AAs-Azo/EGy)), and
poly(e-peptoid) (P(AA4-Azo/EGy)) with high yields (>86%). The chemical structures, molecular weights (MWs),
and MW distributions of P(AA -Azo/EG,) were confirmed using proton nuclear magnetic resonance ('H-NMR)
spectroscopy, Fourier transform infrared (FTIR) spectroscopy, and size-exclusion chromatography (SEC). The self-
assembly behavior of P(AA,-Azo/EG,) in an aqueous solution was systematically investigated, and the resulting
morphologies were characterized by TEM. At an initial water At an initial water content of 33% in volume,
P(AA4-Azo/EG,) formed “pine leaf’-like assemblies, whereas P(AAs-Azo/EG4) and P(AA4-Azo/EG,) formed
“bamboo leaf” -like assemblies, which indicated that aspect ratio of the assemblies decreased with increasing
lengths of the amino acid repeat unit. As the initial water content was increased, spherical composite micelles
gradually appeared. UV-Vis spectroscopy measurements revealed that P(AA,-Azo/EG,) and its assemblies showed
excellent photo-isomerization properties. Notably, with longer amino acid repeat units, the azobenzene groups
within the assemblies changed from an H-type to a J-type arrangement, accompanied by an accelerated rate of
photo-induced trans-to-cis isomerization. The P(AA,-Azo/EG,) assemblies exhibited excellent photo-
responsiveness and thermo-responsiveness. Specifically, the “bamboo leaf”-like assemblies of P(AA4-Azo/EGy)
transformed into spindle-shaped aggregates after 6 h irradiation of 365 nm ultraviolet light. The “bamboo leaf”

-like assemblies of P(AAs-Azo/EG,) reorganized into spherical composite micelles after 4 h heat treatment at

&

45 °C.
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