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Fig. S1 GPC curves of side-chain Azo polymers with different spacer lengths.
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Fig. S2 '"H NMR spectra of side-chain Azo polymers with different spacer lengths.
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Fig. S3 GPC curves of side-chain Azo polymers with different push-pull electronical

substitutions.
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Fig. S4 'H NMR spectra of side-chain Azo polymers with different push-pull

electronical substitutions.

The molecular weight (M, nvr) Were calculated as follows. The integral ratio of 7,
and I, is I,/1, which /;, is the integrations of benzene ring (4H) of repeating units at 8.0-
7.6 ppm in 'H NMR spectra and /, is set to 1 relative to the naphthaline ring (1H) of
CPDN group. The equations of M, xvr and nwmr) are as follows:

M avir = [Lo/(4 1) X Minonomer T Mcppn

nowvry = v/ (4 1y)
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Fig. S5 UV-vis spectra of Azo polymer aggregates with different DCE/1R (a) and
DCE/1S (b) volume fractions. 1-5 stands for PM0OAz, PM2Az, PM4Az, PM6Az and
PM11Az, respectively. The concentration of polymer repeating unit is 8.42 x 10

mol/L.
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Fig. S6 UV-vis spectra of Azo polymer aggregates with different DCE/1R

DCE/1S (b) volume fractions. 1-4 stands for PM6CH, PM6H, PM6CN and

respectively. The concentration of polymer repeating unit is 8.42 x 10-3 mol/L.
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Fig. S7 Circular dichroism (CD) spectra of side-chain Azo polymers aggregates in
mixed solvents with different DCE/ (1R or 1S) volume fractions. (a) - (d) stands for
PMOAz, PM2Az, PM6CH and PM6H, respectively. The data in e was taken from CD
values of PM0Az, PM2Az, PM4Az, PM6Az and PM11Az under optimal conditions.

The concentration of polymer repeating units is 8.42 x 10-> mol/L.
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Fig. S8 Changes in CD and UV—vis spectra of Azo polymer aggregates with different
enantiopurity of limonene. DCE/(1R + 1S) are 0.6/2.4, 0.5/2.5, 0.5/2.5, 0.5/2.5 and
0.8/2.2 (v/v) for PM4Az, PM6Az, PM11Az, PM6CN and PM6N respectively. The

concentration of polymer repeating unit is 8.42 x 10> mol/L. (a)-(e) stands for PM4Az,

PM6Az, PM11Az, PM6CN and PM6N, respectively.

Absorbance

Absorbance

20 12 . . . . 0.8 . . .
(1a) PM4AZ 365 nm light (1b) PM4Az (1c) PMdAz
: . 436 nm light
1.54 —6s | 034 —C1ls o6l . 360nm
—11s =3 A
—o2ns | 8 B L 8
—3s & ie g
1.04 & 0.6 —21s £ 04
—Ms =4 51s =
] o
=iy = B —38ls re
—81s < —121s - \
0.5 —111s 0.3 —151s 02
—1as | —1g1s 3
181s
—211s
0.0 T - = ; + 0.0 T r r - - 0.0 ' . ; .
300 350 400 450 500 550 600 300 360 400 450 500 550 60O 1 z 3 4
Wavelength (nm) Wavelength (nm) Cycle numbers
15 . . . . 038 . L L . . . .
(1) Padez 365 nm light (1e) PMéAZ (1) PMaAz
0s 436 nm light 0.4
S—— —0s " 360 nm
—6s JR— [ ]
R — |4
—16s B
s s —ca 2 03
—51s # B4y 465 g
s L9 76s L §
& —0is g —116s 2
—141s ——156s < 0.2
==—1slst | ——1T6s L] ¥
205 L
[ ]
0.0 T T 7 0.0 T T T T T 0.1 T T T
300 350 400 45D SO0 S50 600 300 350 400 450 500 550 600 1 2 3 4

Wavelength {(nm)

Wavelength (nm)

Cycle numbers




20 20 : 18— . . \ . 04
(2a) PMBAZ {2b) PMGAz. (2c) PMBAZ
436 nm light
36Samlight | L
1.54 —0s
105 —_—1s
@ 5 @ —fs
o2 - @
H —6s g 168 g g
2 10 =11 ¥ 265 & H
= 21s i —3gs ] re2 o
< Qo =
F Ms F @  Egs o ]
= —s1s e 2 2
<< < ——76s 2 a
0.5 —71s 965 <
/ —0is o 3 — 1263 r
=1k — 1563
M
0.0 T = - 0. T T T T T T 0.0
300 350 400 450 500 650 600 300 350 400 450 500 560 600
Wavelength (nm) Wavelength (nm}
20 L I . " 154 . . . . 03
(2d) PMBAZ : (2e) PMGAZ
365 nm light
436 nm light
—us
15 = — s
@ —6S e 10 —15
2 —mns g —es 2 Loz E
= i — 218 s —n18 £
g™ — 318 £ —218 8 ,“E’
? —515 2 —Hs I & ]
4 —7s 4 g5 — 515 2 2
0.5 —as < —71s a <
—i218 [ — s L Loa
—— 1518 —131s .
171 — 1713
00 ; r T = t 0.0 T v T — T r - T T T
300 350 400 450 500 550 60O 300 350 400 450 500 550 600 B 2 4 3 . .
Wavelength (nm) Wavelength (nm) Cycle numbers
2.0 15+
{3a) PA 1Az {3b) PM11AZ
436 nm light
15 365 nm light —os
@ —0s o 10 —1s
g —is F o —6s
& —65 ] —11s
& 10 —11s 2 —21s
2 = [ A i
—_31s —
Ed —s51s < 08 —#is
05 — s | —101s
—121s
0.0 ; - 5 - [X] +
300 350 400 450 500 550 600 300 350 40D 450 500 850 600
Wavelength {nm) Wavelength (nm)
20 . L . . . 15+
(3d) PM11Az 385 rm light (3e) PM11AZ
436 nm light
2 g 10
H c
] )
£ £
o o
g w
a < 05
‘ N
181 s
0.0 - T T T T
300 3 400 450 S00 S50 600
Wavelength (nm) Wavelength (nm)
15 1.5+ 12
(42) PMECN 365 nm light (4b) PMECN (4c) PMECN
'1): | 436 nm light L #70nm
— 6s o8 L] n ] ] n
g " s g " - g °% 3
5 e | & == 5
2 8 —— 255 8
& — e s e 5
] —86s ] —— 655 r @
S 05 — 1268 2 05 2 064 r
——176s H ' 1]
——238s L <—|
356
——ates
0.0 T T T T 7 0.0+ T T T T T 03 T T T T T
300 350 400 460 500 560 €00 300 350 400 460 500 660 600 1 2 3 4 5
‘Wavelength (nm) Wavelength (nm) Cycle numbers
15 . L . . 104 q ; i ; 10 . . \ . .
(4d) PMECN 365 ""“o“!!hl (42) PMECN (4f) PMECN
s
—1s | 436 nm light |- 470 nm
—6s 0.8 F
_— —s L] ] [ ] [ ]
10 b "
3 —2%s | 8 is | 3
g —a6s = —86s H
-] — 665 £ os —16s 8 osf L
5 —9%s 5 —2Xs 8
o —126s [ @ —3s
ﬁ ¢.5 —176s g —46s 2
—236s —€6s 0.4-] L
3865 [ —96s | L] L] L H H
7638 —12%s
——536s
0.0 T T 0.0 v : ; T - 0.2 T T T T T
300 360 400 450 500 560 €00 300 350 400 450 500 550 600 1 2 3 4 5
Wavelength {nm) Wavelength (nm} Cycle numbers

Fig. S9 Photoisomerization switching of the UV-vis spectra ((a,b) DCE/1R and (d,e)

DCE/1S) of side-chain Azo polymer aggregates by irradiation with 365 nm and 436 nm



light. The UV-vis spectra ((c) DCE/IR and (f) DCE/1S) of side-chain Azo polymer
aggregates are by alternating irradiation with 365 nm and 436 nm light. The absorbance
change for frans- and cis-form is taken from 360 nm (black) and 453 nm (red),
respectively. The concentration of polymer repeating unit is 8.42 x 10 mol/L. 1-4

stands for PM4Az, PM6Az, PM11Az and PM6CN, respectively.
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Fig. S10 Photoisomerization switching of the UV-vis spectra of side-chain Azo
polymer in CHCI; solution by irradiation with 365 nm and 436 nm light ((1a) and (1b)),
irradiation with 405 nm and stirring in the dark ((2a) and (2b)). The changing spectra
of side-chain Azo polymer are by alternating irradiation with 365 nm and 436 nm light
(1c¢), irradiation with 405 nm and stirring in the dark (2¢). The concentration of polymer

repeating unit is 8.42 x 10~ mol/L. 1-2 stands for PM4Az and PM6N, respectively.

1.5 L L L 1 25 1 1 L 1 L
(1) PMdAz (b} PMdAz
_— l?':ms F 2.0 —— frans
—ci5 — S
o 10 Heat-5mlin ° ——Heat & min
o Heat -10 min o 15 Hi i H
e 2 2 g leat -10 min
s Heat -15 min © Heat -15 min
a ——Heat -20 min = -
'6 e . —— Heat -20 min
g —Heat -25 min 2 1.0 Heat -26 min
2 g5 —— Heat -30 min -1 Heat 20 min
Py —— Heat -35 min < —— Heat -35 min
Heat 40 min 05 ——Heat 40 min |
Heat 45 min == Heat 45 min
0.0 ; ; = - - - 0.0 T T T T r
300 350 400 450 500 550 600 300 350 400 450 500 550 600

Wavelength {nm) Wavelength (nm}



25 1 i 1 L -
(2a) PMGAz
20 L’;""' L —— trans 3
= riaat=5'min —:resal-s min
i @
8 1.5 Heat10 mn L g —— Heat -10 min -
% Heat -15 min & ——Heat -15 min
a ——Heat -20 min a —— Heat -20 min
a %
5 ol ——Heat 25 min | 8 —— Heat -25 min -
ﬂ ’ Heat:20 mn - Heat -30 min
< T i < —— Heat -35 min
——Heat 40 min —— Heat -40 min
0.5, Heat -45 min F ——Heat-45min [
0.0+ T T - 3 0.0 T T T P T -
300 350 400 450 500 550 600 300 350 400 450 500 550 600
Wavelength (nm) Wavelength (nm}
2.5 . . - L 2.5 . . L A
(3a) PM11Az (3b) PM11Az
— frans —— trans
2.0+ — i 7 20 cis i
Heat -5 min Heat -5 min
I Heat -10 min @ —— Heat -10 min
2 154 Heat -15 min r g 154 ——Heat A5 min |
g Heat -20 min _g Heat -20 min
5 Heat -25 min = —— Heat -25 min
3 1.0 Heat -30 min L & 1.0 — Heat-30 min |
2 Heat -35 min a Heat -35 min
< C4
Heat -40 min —— Heat -40 min
05 Heat -45 min = 0.5-% ——Heat 45 min |
0.0+ - — —=x T 0.0+ T T 3
300 350 400 450 500 550 600 300 250 400 450 500 550 600
Wavelength {(nm) Wavelength (nm)
1.5 " L L 15 . . . . :
(4a) PMECN {4b) PM6&CN
—trans
cis — Hrans
1.0 ——Heat -5 min 1 cis 7
8 ~——— Heat -10 min 3 Lo ——Heat -5 min
= Heat -15 min c Heat -10 min
g Heat -20 min g Heat -15 min
g Heat -25 min 5 —Heat -20 min
2 ——Heat -30 min 2 Heat -26 min
< 0.5 —— Heat -35 min I < 0.5 Heat -30 min F
Heat 40 min ——Heat -35 min
Heat -45 min ~——Heat -40 min
Heat -45 min
0.0 T T T T T 0.0 T T T T T
300 350 400 450 500 550 600 300 350 400 450 500 550 600
Wavelength (nm}) Wavelength (nm)

Fig. S11 The changes of UV-vis spectra with heating time in the process of thermal
isomerization at 60 °C ((a) DCE/1R and (b) DCE/LS). The concentration of polymer
repeating unit is 8.42 x 10 mol/L. 1-4 stands for PM4Az, PM6Az, PM11Az and
PM6CN, respectively.
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Fig. S12 Changes in CD spectra (a) and the maximum CD and gcp values (b) of Azo
polymer aggregates in DCE/(1R or 1S) during 365 nm light irradiation (3 min) and
heating treatment (60 °C for 45 min then cooling to room temperature). The
concentration of polymer repeating units is 8.42 x 10 mol/L. 1-3 stands for the

PM4Az, PM6Az and PM6CN, respectively.
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Fig. S13 CD spectra of PM6N aggregate in 1R or 1S and DCE mixed solvents. The
volume fractions of PM6N aggregates is 0.8/2.2 (DCE/ (1R or 15)).



