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Synthesis of monomers, MAz6Ac and MBP6Ac
The azobenzene monomer and the biphenyl monomer, MAz6Ac and MBP6Ac were synthesized by the

synthetic route shown in scheme S1. [1, 2]

HZN—Q—OCHa NaNOz, HCI o or NEN'—@—OCHa
at0°c

atR.T.for4 h
CI(CHz)sOH, KaCOs, KIDME Ho{_CH?’G_O—Q—N:NA@—OCHa
at100°Cfora8h

HC=CH
i 2
Acryloyl chloride, TEAITHF_ Lo E o ’ 0—©—N=N oo,
atR. T for 24 h il © <:>

Azo monomer (MAz6AC)

o]

1

atR.T.

CI(CHzJsOH, K2COs, KIDME Ho—{—cHz—}E—oocHz
—b

at 100 °C for 48 h
H,C=Cl

H
Acryloyl chloride, TEAITHF_ 20
T c—o+CH—)—o OCH
atR. T for 24 h 3 z1s B

Biphenyl monomer (MBPBACc)

Scheme S1 Synthetic route of azo monomer and biphenyl monomer
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4-Methoxy-4-hydroxyazobenzene

p-Anisidine (9 g, 73 mmol) was dissolved in 300 mL of 2 mol L-1 HCl and the resulting solution was cooled to 0 °C in
an ice bath. An amount of 5 g (72.5 mmol) of NaNO2 dissolved in 150 mL of water was added dropwise to the
solution of anisidine to form a diazonium salt. This solution was added to 6.9 g (73 mmol) of phenol dissolved in 200
mL of 2 mol L-1 NaOH at 0 °C. A yellow precipitate was formed. The reaction mixture was then stirred at room
temperature for 2 h. The precipitate was filtered out and recrystallized from a solution of hexane and benzene (7 :
2) and was dried under vacuum.

Yield: 70% as solid. M.p. 138-141 °C. Analysis. Calcd for C13H1,N,0; (%): C, 68.41; H, 5.30; N, 12.27. Found: C, 68.53;

H, 5.39; N, 12.10.

4-Methoxy-4-(6-hydroxyhexyloxy)azobenzene

To a mixture of 5 g (22.3 mmol) of 4-methoxy-4-hydroxyazobenzene, 2.8 g (20mmol) of K,CO3 and about 50 mg of KI
dissolved in 100 mL of DMF, 3.1 g (22.3 mmol) of 6-chlorohexanol was added. After refluxing for 24 h at 100 °C the
reaction mixture was poured into water, extracted with CHCl;, washed with water and dried over anhydrous
magnesium sulfate. After removal of CHCl; by evaporation the liquid obtained was poured into water. The
precipitate was collected by filtration and was purified by recrystallization from methanol.

Yield: 60% as solid. M.p. 124-125 °C.

.H NMR (400 MHz, CDCl3; 6, ppm): 1.23-1.86 (m, 8H, methylene), 3.67 (m, 2H, CH20H), 3.89 (s, 3H), 4.0-4.1(m, 2H),
4.4 (t, 1H, OH), 6.9-7.9 (m, 8H, aromatic). Elemental analysis calcd for Cy9H,4N,03 (%): C, 69.49; H, 7.36; N, 8.52.

Found: C, 69.36; H, 7.34; N, 8.51.

MAz6ACc

To a solution of 3 g (9.14 mmol) of 4-methoxy-4-(6-hydroxyhexyloxy)azobenzene and a minute amount of
hydroquinone 1 mg dissolved in 50 mL of tetrahydrofuran, 1.85 g (18.30 mmol) of triethylamine and 1.91 g (18.30
mmol) of acryloyl chloride were slowly added at 0 °C with stirring. After stirring at room temperature for 24 h the
reaction mixture was poured into water. The precipitated product was collected and recrystallized from methanol.
Yield: 53% as solid. M.p. 96-97 °C.

1H NMR (400 MHz, CDCl3; 8, ppm): 1.42-2.19 (m, 8H), 3.67 (t, J=6.0 Hz, 2H), 3.89 (s, 3H), 4.04 (t, J=6.0 Hz, 2H), 4.18 (t,
J=6.0 Hz, 2H), 5.81 (d, J=10.8 Hz, 1H), 6.08-6.18 (m, 1H), 6.42

(d, J=17.6 Hz, 1H), 6.95-7.90 (m, 8H). Elemental analysis calcd for C,,H,6N,04 (%): C, 69.09; H, 6.85; N, 7.32. Found: C,

69.05; H, 6.91; N, 7.30.



Biphenyl monomer was synthesized by a similar manner with azobenzene monomer.

4-Methoxy-4-hydroxybiphenyl

4,4'-Dihydroxybiphenyl (25 g, 0.13 mol) was dissolved in 400 mL of 10wt% NaOH water solution, and dimethyl
sulfate (17 g, 0.13 mol) was added and the solution was stirred. The reaction mixture gradually solidified. The
precipitate was collected and washed with 10% NaOH water solution. Then, the product was dissolved in boiling
water and insoluble by-products were separated by hot filtration. Upon addition of dilute hydrochloric acid the
product precipitated. The precipitate was filtered, washed with water, and recrystallized from ethanol.

Yield: 53 % as solid. M.p. 96-97 °C.

IH NMR (400 MHz, CDCls; 6, ppm): 4.0 (s, 2H), 4.7 (s, 1H), 6.9-7.5 (m, 8H). Elemental analysis calcd for Cy3H;,0, (%):

C, 75.97; H, 8.05. Found: C, 75.20; H, 7.86.

4-Methoxy-4-(6-hydroxyhexyloxy)biphenyl

Yield: 41 % as solid. M.p. 145-15 °C.
1H NMR (400 MHz, CDCl3; 6, ppm): 1.4-2.0 (m, 8H), 3.6-3.7 (s, 3H), 3.7-3.8 (t, 1H), 4.0 (t, 2H), 6.9-7.5 (m, 8H).

Elemental analysis calcd for C19H,403 (%): C, 75.97; H, 8.05. Found: C, 75.93; H, 8.21.

4-[6-(acryloyloxy)hexyloxy]-4-methoxybiphenyl (MBP6Ac)

Yield: 47 % as solid. M.p. 89-91 °C.
1H NMR (400 MHz, CDCls; 8, ppm): 1.43-1.85 (m, 8H), 3.84 (s, 3H), 3.97-4.00 (t, 12.7 Hz, 2H), 4.16-4.19 (t, 13.7 Hz,
2H), 5.80-5.82 (d, 10.8 Hz, 1H), 6.09-6.15 (m, 17.6 Hz, 1H), 6.37-6.42 (d, 15.6 Hz, 1H), 6.93-6.99 (m, 4H), 7.44-7.48

m . Elemental analysis calc or 0): . ; . . Found: . ; . .
(m, 4H). EI | analysis calcd for Cy,H604 (%): C, 74.55; H, 7.39. Found: C, 74.43; H, 7.43



The structure characterization of PMAz-PMBP(m:n)

o-(—cm—};o—@—w:w—@—ocm
c;-(—c:HZ-)ﬁ-oocH2

»0 c b b ¢

PMAz-PMBP{40:60) CDCh

e
W AN

PMAz-PMBP{60:40)

PMAz-PMBP(75:25)

A

PMAz-PMBP(90:10)

PMAZ-PMBP{100:0)
JLJ P
| | | | | | | | | | |
8 7 6 5 4 3 2 1 0
(ppm)

Figure S1 *H NMR spectra of PMAz-PMBP(m:n).
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Figure S2 DSC curve on second cooling and heating cycle and polarized optical microscope (POM) image of PMAz-PMBP(100:0) at

80 °C(A) and 120 °C (B).



Photoisomerization of PMAz-PMBP(m:n) in chloroform by irradiation with UV and Vis light.
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Figure S3 Changes in absorption spectra of PMAz-PMBP(100:0) (A, B) and PMAz-PMBP(40:60) (C, D) in chloroform by irradiation
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Molecular orientation of PMAz-PMBP(m:n) solid film
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Figure S4-1 Changes in absorption spectra of PMAz-PMBP(m:n) fresh film (solid line) by irradiation of Vis light (436 nm, 150
mW/cm?, dotted line) and following UV light (365nm, 28 mW/cm?, dot-and-dash line) (A, B). Polarized absorption spectra at an
incident angle of 40° to the normal of the film by rotating the polarization plane of the monitored light (A, and Ag) (C, D) and
change in polar plots of the poly (m:n) film at an incident angle of 40° by irradiation of non-polarized Vis light and following UV

light (circle: after non-polarized Vis light irradiation, square: after UV light irradiation) (E, F). PMAz-PMBP(100:0) (A, C, E), PMAz-

PMBP (90:10) (B, D, F).
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Figure S4-2 Changes in absorption spectra of PMAz-PMBP(m:n) fresh film (solid line) by irradiation of Vis light (436 nm, 150
mW/cm?, dotted line) and following UV light (365nm, 28 mW/cm?, dot-and-dash line) (A, B). Polarized absorption spectra at an
incident angle of 40° to the normal of the film by rotating the polarization plane of the monitored light (A, and Ag) (C, D) and
change in polar plots of the poly (m:n) film at an incident angle of 40° by irradiation of non-polarized Vis light and following UV

light (circle: after non-polarized Vis light irradiation, square: after UV light irradiation) (E, F). PMAz-PMBP(60:40) (A, C, E), PMAz-

PMBP (40:60) (B, D, F).



Change in reflection spectra of PMAz-PMBP(m:n)/PVA 20-multibilayered films.
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Figure S5 Change in reflection spectra of the PMAz-PMBP(100:0) (A), PMAz-PMBP(90:10) (B), PMAz-PMBP(60:40) (C) and PMAz-
PMBP(40:60) (D)/PVA 20-multibilayered film by irradiation with non-polarized Vis light (A=436nm, 150 mW/cm?) and following UV

light (A=365nm, 28 mW/cm?). (solid line) before irradiation, (dotted line) after visible light and (dot-and-dash line) UV light

irradiation.



