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Scheme S-1. Synthetic route for the four azoderivatives: Azm2Az02-c, Azo4-p and Azo4-c.



Synthesis of (E)-4-hydroxy-4’-methoxyzobenzene (MB)A

b, D NaNGs HCL H0 OMe

2 0-5 °C, 15 min

Ney

Me 2) PhOH, NaOH, D /@/
5°C, 30 min HO

7= 95% MHAB

In a 50 mL round-bottomed flask, 1.0 g (8 mmol¥anhethoxyaniline was placed, and 10 mL
of water and 5 mL of 37% HCI solution and some lsegsice were added. This solution was
cooled at 0 °C with an external ice-water bath.nf6&6 mg (9 mmol) of NaN£in 5 mL of
water were added at 0-5 °C, and leaving the foonabtf 4-methoxybenzenediazonium
chloride during 15 min. In next step, in a 100 ndsk, 764 mg (8 mmol) of phenol and 2.7 g
of NaOH were placed, and 10 mL of water were addéds other solution was kept below
5 °C. Afterwards, the first solution of the diazomi salt was dropped slowly, being observed
the appearance of a red color compound. After 38 the azobenzene derivative was
precipitated using 2 M HCI solution. The preciptatas filtered, washed several times with
water, dried and chromatographed in a silica gkeimno (CHCI,). Yield: 1.8 g (95%).

'H NMR (300 MHz, CDCY): 5 = 7.88 (2H, dp-Ar, J=9.5 Hz), 7.82 (2H, dn+Ar’, J=8.8 Hz),
7.00 (2H, dm-Ar’, J=8.8 Hz), 6.92 (2H, d&-Ar, J=9.5 Hz), 5.44 (1H, s, ArOH), 3.89 (3H, s,
CHs0) ppm.*C NMR (75 MHz, CDC)): 8 = 161.5 (ArOCH), 157.6 (ArOH), 147.1
(ArN=N), 146.9 (ArN=N), 124.5 ¢-ArH), 124.3 0-Ar'H), 115.7 (m-ArH), 114.1 Mm-ArH),
55.6 (CHO) ppm. FTIR (NaCl): 3625 (st, O-H), 1495 (st, NsNMP38 (st, C-O) cfh m.p.:
142 °C

Synthesis of (E)-4,4’-dihydroxyazobenzene (DHAB)

OMe OH
BBrs, C
Ne /©/ s Crech Ng /O/
SN _— > N
Ny, -78°C, 2 h
HO H

n=92% DHAB

In a 100 mL round-bottomed flask, 1.0 g (4 mmol)(Bf-4-hydroxy-4’-methoxyzobenzene
(MHAB) were placed under nitrogen at —78 °C, andbI7iL of 1 M BBg solution in CHCI,
were added slowly. After the addition the mixturaswwvarming up at room temperature and
controlled by TLC (Si@, AcOEt/hexane, 1:1). After 2h the mixture was edoat O °C, and 2
M NaOH solution was added. Then 2 M HCI was addetil pH = 1, and extracted with
AcOEt. The solution was filtered and evaporatede Tésidue was chromatographed in a
silica gel column (AcOEt/hexane, 1:1 v/v). Yield9@ (92%).

'H NMR (300 MHz, DMSO#d): & = 10.10 (2H, s, ArOH), 7.71 (4H, d;Ar, J=8.8 Hz), 6.90
(4H, d,mAr, J=8.6 Hz) ppm**C NMR (75 MHz, DMSOd): & = 160.1 (2C, ArOH), 145.6
(2C, ArN=N), 124.3 (4Cp-ArH), 115.9 (4C,m-ArH) ppm. FTIR (NacCl): 3598 (st, O-H),
1492 (st, N=N) crif. m.p.: 218 °C



Synthesis of methyl 4-(hex-5-en-1-yloxy)benzoateHOB)

o o)
| PPh, DIPAD |
N ol + OMe — > OMe
THF, Np, r.t, 8 h
HO /\/\/\O

n=92% MHOB

In a 500 mL round-bottomed flask, 25.0 g (164 mnuadl)methyl 4-hydroxybenzoate, and
47.4 g (181 mmol) of triphenylphosphine (BPWere placed, and 150 mL of anhydrous THF
were added. The system was magnetically stirred murded with nitrogen for 15 min.
Afterwards, 16.5 g (164 mmol) of 5-hexen-1-ol wawkded. In next step, the solution was
magnetically stirred under nitrogen, and 36.6 gl1l(1®mol) of diisopropyl aza-1,2-
dicarboxylate (DiPAD) were added. The reaction vséisred at room temperature and
controlled by TLC (SiQ CH,Cl,). It was finished, when the complete disappeararidbe
starting phenol derivative (8 h) was observed. Tihexane/AcOEt (5:1 v/v) was added and a
white solid, triphenylphosphine oxide, was preegt. The solution was filtered and
evaporated. The residue was chromatographed iica gel column (CHCI,). Yield: 38.5 g
(92%).

'H NMR (300 MHz, CDGJ): & = 7.96 (2H, dp-Ar, J=9.0 Hz), 6.87 (2H, dn-Ar, J=9.0 Hz),
5.81 (1H, ddt, CHCH,, J=17.0 Hz,J=10.3 Hz,J=6.8 Hz), 5.02 (1H, ddtcisCH=CH,,
J=17.3 Hz,J=1.8 Hz,J=1.5 Hz), 4.96 (1H, ddtrans-CH=CH,, J=10.2 Hz,J=1.8 Hz,J=1.5
Hz), 3.97 (2H, t, CKD, J=6.5 Hz), 3.85 (3H, s, CiD), 2.11 (2H, dtt, Chj J=7.2 Hz,J=7.0
Hz,J=1.3 Hz), 1.79 (2H, tt, C}J=6.8 Hz,J=6.3 Hz), 1.55 (2H, tt, CKJ=7.5 Hz,J=7.3 Hz)
ppm.**C NMR (75 MHz, CDCJ): = 166.7 (COOAr), 162.8 (ArOCH, 138.2 (GH=CH,),
131.4 (2Cp-ArH), 122.2 (ArCOO0), 114.7 (CH=4,), 113.9 (2Cm-ArH), 67.8 (CHO), 51.6
(CH30), 33.2 (CH), 28.4 (CH), 25.1 (CH) ppm. FTIR (NaCl): 1718 (st, C=0), 1606 (st,
C=CH,), 1253 (st, C-0O) cth m.p.: ail

Synthesis of 4-(hex-5-en-1-yloxy)benzoic acid (HOBA

o 1) NaOH, MeOH/HO o)

refux, 3 h
OMe OH
2) HCI, KO
/\/\/\O ) H /\/\/\O

n=91% HOBA

In a 500 mL round-bottomed flask, 37.0 g (158 mmol) methyl 4-(hex-5-en-1-
yloxy)benzoate (MHOB), and 15.8 g (395 mmol) of Nh@ere placed, and 300 mL of (1:2
v/v) water/methanol were added. The system was etagily stirred and brought to reflux
and controlled by TLC (Sig) CH.Cl,). It was finished, when the complete disappeararice
the starting ester derivative (3 h) was observdwn] after cooling, 1M HCI solution was
added and the precipitated free carboxylic acid essacted with CHCl,. The organic
solution was filtered and evaporated. The isolatbde solid was recrystallized from GEl..
Yield: 32.4 g (94%).

'H NMR (300 MHz, CDCJ): 5 = 11.38 (1H, s, COOH), 8.06 (2H, d:Ar, J=9.0 Hz), 6.93
(2H, d,m-Ar, J=9.0 Hz), 5.83 (1H, ddt, CECH,, J=17.0 Hz,J=10.3 Hz,J=6.8 Hz), 5.05 (1H,
ddt, cisCH=CH,, J=17.3 Hz,J=1.8 Hz,J=1.5 Hz), 4.99 (1H, ddtranss=CH=CH,, J=10.0 Hz,
J=1.7 Hz,J=1.3 Hz), 4.03 (2H, t, C}D, J=6.4 Hz), 2.14 (2H, dtt, CKJ=7.3 Hz,J=6.8 Hz,
J=1.4 Hz), 1.83 (2H, tt, Ckl J=7.0 Hz,J=6.3 Hz), 1.59 (2H, tt, Ckl J=7.5 Hz,J=7.0 Hz)
ppm. *C NMR (75 MHz, CDCJ): & = 172.2 (COOH), 163.6 (ArOCH 138.3 (GH=CH,),
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132.3 (2Cp-ArH), 121.5 (ArCOO0), 114.8 (CH=6,), 114.1 (2Cm-ArH), 68.0 (CHO), 33.3
(CH,), 28.5 (CH), 25.2 (CH) ppm.

FTIR (NaCl): 3311 (st, COO—-H), 1683 (st, C=0), 1§86 C=CH), 1257 (st, C—-O) cih m.p.
C99N 129 1°C

Synthesis of (E)-4-(hex-5-en-1-yloxy)-4’-methoxy&mmzene (Azo2-p)

OMe OMe
/©/ PPh, DIPAD /©/
o+ /©/ Nsy - > /©/ Nsn
THF, Ny, 1.t 8 h
HO /\/\/\O

1= 99% Azo02-p

In a 50 mL round-bottomed flask, 250 mg (1.1 mmad (E)-4-hydroxy-4'-
methoxyazobenzene (MHAB), and 316 mg (1.2 mmol}riphenylphosphine (PBhwere
placed, and 15 mL of anhydrous THF were added.skstem was magnetically stirred and
purged with nitrogen for 15 min. Afterwards, 120 (@314 mL, 1.2 mmol) of 5-hexen-1-ol
were added. In next step, the solution was magaibtistirred under nitrogen, and 245 mg
(2.2 mmol) of diisopropyl aza-1,2-dicarboxylate PFIAD) were added. The reaction was
stirred at room temperature and controlled by TB§, CH,Cl,). It was finished, when the
complete disappearance of the starting phenol a&ver (8 h) was observed. Then
hexane/AcOEt (5:1 v/v) was added and a white sdiighhenylphosphine oxide, was
precipitated. The solution was filtered and evagataThe residue was chromatographed in a
silica gel column (CkECl,/hexane, 1:1, v/v). Yield: 334 mg (99%).

'H NMR (300 MHz, CDCJ): & = 7.89 (4H, dp-Ar, J=9.2 Hz), 7.01 (4H, dn-Ar, J=9.2 Hz),
5.85 (1H, ddt, CHCH,, J=17.1 Hz, J=10.2 Hz, J=6.7 Hz), 5.06 (1H, dik;CH=CH,,
J=17.1 Hz,J=2.0 Hz,J=1.6 Hz), 5.00 (1H, ddtrans-CH=CH,, J=10.2 Hz,J=2.0 Hz,J=1.0
Hz), 4.04 (2H, t, CKO, J=6.5 Hz), 3.88 (3H, s, CiD), 2.16 (2H, tdt, Ch J=7.1 Hz,J=6.7
Hz,J=1.2 Hz), 1.84 (2H, tt, CKJ=7.1 Hz,J=6.5 Hz), 1.60 (2H, tt, CkJ=7.1 Hz,J=5.9 Hz)
ppm. *C NMR (75 MHz, CDCY): = 161.0 (ArOCH), 160.6 (ArOCH), 146.6 (ArN=N),
146.4 (ArN=N), 138.0_(B=CH,), 123.9 (2Cp-ArH), 123.5 (2C,0-ArH), 114.4 (CH=C,),
113.8 (2C,m-ArH), 113.7 (2C,m-ArH), 114.8 (CH=®#,), 67.6 (CHO), 55.1 (CHO), 32.9
(CHy), 28.2 (CH), 24.8 (CH) ppm. FTIR (NaCl): 1603 (st, C=CG} 1498 (st, N=N), 1250 (st,
C-0), 910 § oop, CH=CH) cmi’. UV (EtOH, 25 °C):Amax = 355, 436 nm4 = 24000, 2100
L-mort-cmi®). m.p.: C 72 N 89 | °C. GH2:N,0;, — 310.39: Caled. C 73.52, H 7.14, N 9.03, O
10.31; Found C 73.36, H 7.16, N 9.04.

Synthesis of (E)-4,4’-bis(hex-5-en-1-yloxy)azobene€Azo02-c)

OH o\/\/\/
N NaH, DMF N
oo o S o
80°C,N, 16 h
H N o

n=97% Azo2-c

In a 50 mL two-necked round-bottomed flask, 200 1@y093 mmol) of E)-4,4-
dihydroxyazobenzene (DHAB) and 7.8 mg (0.20 mméINaH (60% dispersion in mineral
oil) were weighted. Then a reflux condenser waachttd and the system was purged with
nitrogen for about 20 min, after which 10 mL of gdious DMF were added. The solution
was magnetically stirred and heated to ®0) 30 mg (0.19 mmol) of 6-bromo-1-hexen
dissolved in 2 mL anhydrous DMF were added. Afterhlthe reaction was cooled to room
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temperature and diluted with 50 mL of gH, and 50 mL of HO and extracted with Ci€l..
The organic layer was dried over anhydrous sodiulphsite, filtered and evaporated. The
crude product was purified by silica gel chromaspiny (CHCl,/hexane, 4:6 v/v). Yield: 340
mg (97%)).

'H NMR (300 MHz, CDGJ): & = 7.87 (4H, dp-Ar, J=9.0 Hz), 6.99 (4H, dn-Ar, J=9.0 Hz),
5.85 (2H, ddt, CHCH,, J=16.9 Hz,J=10.4 Hz,J=6.7 Hz), 5.06 (2H, ddtcisCH=CH,,
J=17.3 Hz,J=2.0 Hz,J=1.6 Hz), 5.00 (2H, ddtrans-CH=CH,, J=10.2 Hz,J=2.0 Hz,J=1.0
Hz), 4.04 (4H, t, CKHD, J=6.3 Hz), 2.15 (4H, tdt, CHJ=7.3 Hz,J=6.9 Hz,J=1.2 Hz), 1.84
(4H, tt, CH, J=6.9 Hz,J=6.5 Hz) 1.60 (4H, tt, Ck J=7.1 Hz,J=6.7 Hz) ppm°C NMR (75
MHz, CDChL): & = 161.1 (2C, ArOCH), 147.0 (2C, ArN=N), 138.4 (2C,H-CH,), 124.3
(4C, 0-ArH), 114.8 (2C, CH=El,), 114.6 (4Cm-ArH), 68.0 (2C, CHO), 33.4 (2C, Ch),
28.6 (2C, CH), 25.3 (2C, CH) ppm. FTIR (NaCl): 1603 (st, C=GM 1498 (st, N=N), 1250
(st, C-0), 910§ oop, CH=CH) cm™.

UV (EtOH, 25 °C):Amax = 356, 436 nm& = 25000, 3000 L-mdtcmi'). m.p.: G 74 G 97

| °C. G4H30N20, - 378.51 Calcd. C 76.16, H 7.99, N 7.40, O 8.45; Found @GU6H 7.96, N
7.42.

Synthesis of (E)-4-[4-(hex-5-en-1-yloxy)benzoylox/}(4-methoxybenzoyloxy)azobenzene
(Azo4-p)

o

OMe
OH
on  1)DCC,DMAP o
CHCh, Np, r.t, 5h Me
Ny N o
N o N
2) DCC, DMAP o
H CHCl, N2, rit, 5 h
OH
N N 7=19%

Ao

Azo4-p

Sep 1: synthesis of £)-4-hydroxy-4’-(4-methoxybenzoyloxy)azobenzenealB0 mL round-
bottomed flask, 259 mg (1.9 mmol) of 4-methoxybeazazid, 440 mg (2.1 mmol) df,N'-
dicyclohexylcarbodiimide (DCC) and 23 mg (0.19 mmalf 4-dimethylaminopyridine
(DMAP) were placed. After 30 min of stirring andrgiing with nitrogen, 10 mL of anhydrous
CH.Cl, were added. In another 25 mL flask 415 mg (1.9 Hhrob (E)-4,4’-dihydroxy-
azobenzene (DHAB) were weighted and dissolved inmilO of anhydrous THF under
nitrogen atmosphere. The last solution was thamsteared by canula to the first flask. The
reaction was stirred at room temperature for 5He tirea derivative was filtered off, and the
reaction mixture was then diluted with 2 M NaOHd axtracted with CkCl,. The combined
organic layers were dried over anhydrous sodiumphaié and filtered. After evaporation of
the solvent, the crude product was purified by Hlashromatography (Si) CHCE,
CHCI3/AcOEt, 98:2, 95:5 v/v)). Yield: 200 mg (30%).

'H NMR (300 MHz, CDCY): & = 8.15 (2H, dp-Ar, J=9.1 Hz), 8.00 (2H, dy-Ar’, J=8.4 Hz),
7.57 (2H, d,m-Ar, J=9.1 Hz), 7.35 (2H, dm-Ar, J=8.8 Hz), 6.91 (2H, do-Ar, J=8.8 Hz),
6.86 (2H, dm-Ar’, J=8.4 Hz), 3.84 (3H, s, CiD) ppm.

Sep 2: 144 mg (0.41 mmol) of)-azobenzene monoester derivative obtained initstestep,
86 mg (0.41 mmol) ofN,N'-dicyclohexylcarbodiimide (DCC), 5 mg (0.04 mmabf 4-
dimethylaminopyridine (DMAP) and 91.2 mg (0.41 minof 4-(hex-5-en-1-yloxy)benzoic
acid (HOBA) were placed in a 50 mL round-bottomk$K. The system was magnetically
stirred and purged with nitrogen for about 15 nand 10 mL of anhydrous GBI, were
added. The reaction was stirred at room temperéburg h, and then refluxed for 1 hour. The
urea derivative was filtered off, and the reactroixture was cooled to room temperature,
diluted with 2 M NaOH, and extracted with gE,. The combined organic layers were dried
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over anhydrous sodium sulphate and filtered. A&eaporation of the solvent, the crude
product was purified by chromatography on silich gging CHCI, as an eluting solvent.
Yield: 63 mg (63%).

'H NMR (300 MHz, CDCY): & = 8.15 (4H, dp-Ar, J=9.1 Hz), 8.00 (4H, dy-Ar’, J=8.4 Hz),
7.39 (4H, dm-Ar, J=8.8 Hz), 6.99 (2H, dn-Ar’, J=8.4 Hz), 6.86 (2H, dn-Ar’, J=8.4 Hz),
5.85 (1H, ddt, CHCH,, J=16.9 Hz,J=10.4 Hz,J=6.7 Hz), 5.06 (1H, ddi¢cissCH=CH,,
J=17.3 Hz,J=2.0 Hz,J=1.6 Hz), 5.00 (1H, ddtrans-CH=CH,, J=10.2 Hz,J=2.0 Hz,J=1.0
Hz), 4.07 (2H, t, CKD, J=6.3 Hz), 3.91 (3H, s, CiD), 2.14 (2H, tdt, ChH J=7.3 Hz,J=6.9
Hz,J=1.2 Hz), 1.85 (2H, tt, C} J=6.9 Hz,J=6.5 Hz), 1.55 (2H, tt, CklJ=7.1 Hz,J=6.7 HZ)
ppm. *C NMR (75 MHz, CDCY)): = 164.8 (ArOCH), 164.8 (COO), 164.3 (CO0), 163.9
(Aro0), 153.4 (2C, ArOCH), 150.3 (2C, ArN=N), 138.8 (@=CH,), 132.6 (4C,0-Ar'H),
124.3 (4C0-ArH), 122.7 (ACm-ArH), 122.5 (ArC00), 122.2 (ArC0O0), 115.1 (CH%G),
114.6 (2Cm-Ar'H), 114.1 (2C,m-Ar'H), 68.3 (CH0), 55.8 (CHO), 33.5 (CH), 28.7 (CH),
25.5 (CH) ppm. FTIR (NaCl): 1732 (st, C=0), 1606 (st, C=H506 (st, N=N), 1259 (st,
C-0), 1171 (st, C-0), 91@®(©op, CH=CH) cmi’. UV (EtOH, 25 °C):Amax = 333, 435 nmg

= 24000, 1400 L-mdtcm?). m.p.: C 101 SmC 127 | °C.3830N,06 — 550.61: Calcd. C
71.99, H5.49, N 5.09, O 17.43; Found C 72.02,44 5N 5.10.

Synthesis of (E)-4,4’-bis[4-(hex-5-en-1-yloxy)bewytaxylazobenzene (Azo4-c)

O\/\/\/
2 OH + Nsy - ° Ney o

CHyCh, N, r.t., 5 h
NN 0 " d

7=96% Azo4-c

In a 100 mL round-bottomed flask 1.00 g (4.54 mnwdl¥-(hex-5-en-1-yloxy)benzoic acid
(HOBA), 1.03 g (4.99 mmol) oN,N'-dicyclohexylcarbodiimide (DCC) and 55 mg (0.45
mmol) of 4-dimethylaminopyridine (DMAP) were placedfter 30 min of stirring and
purging with nitrogen, 10 mL of anhydrous &, were added. In another 25 mL flask 0.486
g (2.27 mmol) of E)-4,4’-dihydroxy-azobenzene (DHAB) were weightedl alissolved in 10
mL of anhydrous THF under nitrogen atmosphere, thed the solution was transferred by
canula to the first flask. The reaction was stimédoom temperature for 5 h until TLC (SiO
CH.CI,) showed that reaction was complete. The urea a@res was filtered off, and the
reaction mixture was diluted with 2 M NaOH, andragted with CHCIl,. The combined
organic layers were dried over anhydrous sodiunphsué, filtered and evaporated. The
residue was chromatographed on a silica gel colwitimn CH,CI, as eluting solvent. Yield:
1.34 g (96%).

'H NMR (300 MHz, CDCY): & = 8.16 (4H, dp-Ar, J=9.1 Hz), 8.00 (4H, dy-Ar’, J=8.4 Hz),
7.20 (4H, dm-Ar, J=9.1 Hz), 6.99 (4H, dn-Ar’, J=8.4 Hz), 5.85 (2H, ddt, C¥CH,, J=16.9
Hz, J=10.4 Hz,J=6.7 Hz), 5.06 (2H, ddtis-CH=CH,, J=17.3 Hz,J=2.0 Hz,J=1.6 Hz), 5.00
(2H, ddt,trans-CH=CH,, J=10.2 Hz,J=2.0 Hz,J=1.0 Hz), 4.07 (4H, t, C}D, J=6.3 Hz), 2.13
(4H, tdt, CH, J=7.3 Hz,J=6.9 Hz,J=1.2 Hz), 1.85 (4H, tt, Ck J=6.9 Hz,J=6.5 Hz), 1.55
(4H, tt, CH, J=7.1 Hz,J=6.7 Hz) ppm3C NMR (75 MHz, CDCJ): = 164.8 (2C, COO),
163.9 (2C, ArOCH), 153.4 (2C, ArOCH), 150.4 (2C, ArN=N), 138.6 (2C,H=CH,), 132.6
(4C, 0-Ar'H), 124.3 (4C,0-ArH), 122.7 (4C,m-Ar'H), 121.9 (2C, ArCOO), 115.4 (2C,
CH=CH,), 114.6 (4Cm-ArH), 69.6 (2C, CHO), 33.0 (2C, CH), 28.7 (2C, CH), 25.5 (2C,
CHy) ppm. FTIR (NacCl): 1732 (st, C=0), 1606 (st, C=H508 (st, N=N), 1259 (st, C-0),
1174 (st, C-O), 9163(oop, CH=CH) cm*. UV (EtOH, 25 °C):Amax = 327, 437 nm& =
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23000, 1000 L-md!cnit). m.p.: C 123 SmC 157 | °C 5§H3N,0s — 618,72: Calcd. C 73.77,
H 6.19, N 4.53, O 15.52; Found C 73.81, H 6.19,504



Pt(COD)C), toluene
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Scheme S-2. Synthetic route for the four side-chain liquidstalline elastomers: SCEAz02-
p-10, SCEAz02-c-10, SCEAz04-p-10, and SCEAz04-c-10.



Synthesis of side-chain liquid-crystalline elastors§ SCLCES)

In a 5 mL flask, the side-chain mesogen (SCM) 4hmegphenyl 4-(but-3-en-1-
yloxy)benzoate, the azobenzene derivative (Azaz02-c, Azo4-p or Azo4-c), the isotropic
side-chain crosslinker (SCO) 1,4-bis(undec-10-eieky)benzene, and
poly(methylhydrosiloxane) (PMHSDP = 259) were placed. To this mixture, 1 mL of
tiophene-free toluene and 20 pL of 1 %-Pt cyclodiet@eplatinum(ll) chloride, Pt(COD)&|

in dichloromethane were added. The mixture waseplaa the spinning Teflon cell form
which was heated at 60 °C for 1 h 45 min at 5000.rp

Afterward, the reactor was cooled and the elastomaesr removed from the wall. Some loads
were applied in order to align the sample durirg dieswelling process. In this first step the
elastomer is not totally crosslinked. In order itothis orientation, the crosslinking reaction
was completed by leaving the elastomer in the aveter vacuum at 60 °C for 2 days.

SCEAz02-p-10

DSC (10 K-mift, Ny): Ty -4 (0.3)N 70 (1.8)I; X-ray: S= 0.74,dm = 4.4 A; Swelling,q = 3.5;
Amax= 381 nm

SCEAzo02-c-10

DSC (10 K-mift, Ny): Ty -2 (0.3)N 82 (2.5)I; X-ray: S= 0.76,dm = 4.4 A; Swellingg = 3.1;
Amax = 382 nm

SCEAz04-p-10

DSC (10 K-mift, Ny): Ty -2 (0.3)N 82 (1.2)I; X-ray: S= 0.76,dm = 4.4 A; Swelling:g = 3.3;
Amax = 358 nm

SCEAz04-c-10

DSC (10 K- miff, Ny): Ty 8 (0.3)N 107 (0.7); X-ray: S= 0.77,dm = 4.5 A; Swellingq = 3.1;
Amax= 357 nm



Figure S-1. Opto-mechanical set-up: 1) housing lamp, 2) liglource, 3) chopper,
4) monochromator, 5) thermostated cell (sample)s@ctrophotometer, 7) load cell, and

8) step motor
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Figure S-2. Normalized opto-mechanical curves during the phsbmerization (left) and the
thermal-isomerization (right) processes of all felastomeric samples: a) SCEAz02-p-10, b)
SCEAz02-c-10, ¢) SCEAz04-p-10, and d) SCEAzo04-c-10.
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Table S-1a. Maximum responseAgmay), pre-load QAa), lifetime (7pnotg), Kinetic constant

(Konoto), €xponential factorf&not9 and correlation factorR) during the photo-isomerization

process for the sample SCEAz02-p-10 at differamperatures.

T AOmax Aoy Tphoto Kphoto Bonoto R
O0O ooo O0O ooQ ooQ

°C Pa Pa s st

450 | 11432+ 4 11470| 152842 6.54¥H1x10° | 0.643 + 0.0010.9997
50.0 | 11994+ 6| 11547| 114943 8.71¥H2x10° |0.672 +0.0020.998
55.0 | 12391+ 5 11155 842 +|2  1.19¥193x10° | 0.686 + 0.0020.9993
60.0 | 12690 + 13 11146 616 +|3 1.62¥101x10° | 0.670 + 0.0030.999
65.0 | 11812 +11] 10529 413 +{3  2.42¥101x10° | 0.78 +0.01| 0.996
70.0 9165+ 9 10176 307 +{2 3.26¥12x10° | 0.79+0.01| 0.995
75.0 6573+ 10| 10091 190 /4 5.30%11x10* | 0.55+0.01| 0.97

Table S-1b. Maximum responseAgmay), pre-load QAa), lifetime (7pnotg), Kinetic constant

(Konoto), €xponential factorf&no9 and correlation factorR) during the photo-isomerization

process for the sample SCEAz02-c-10 at differemptratures.

T AOrmax Aoy Tphoto Kphoto Bonoto R
000 000 000 ooQ 000

°C Pa Pa s st

45.0 | 38152+ 16 13747 134042 7.46¥H1x10° | 0.754 + 0.0010.9996
50.0 | 34167 +12 14538 997 +|2  1.00¥12x10° | 0.790 + 0.0020.9993
55.0 | 30807 + 10 13860 748 +|1  1.34¥193x10° | 0.811 + 0.0020.9994
60.0 | 27477+ 7 13895 556 +|1 1.80X103x10° | 0.865 + 0.0020.9996
65.0 | 24608+ 9 12971 43341 2.31¥11x10° |0.877 + 0.0030.9994
70.0 | 20462 +10 13769 305+1 3.28¥101x10° |0.883 + 0.0040.998
75.0 | 16691 +12 13510 243 +/1 4.11¥1#2x10° | 0.85+0.01| 0.998
80.0 | 12379+35 11231 177 +{3 5.70%1#01x10% | 0.81+0.01| 0.994
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Table S-1c. Maximum responseAUmay), pre-load QAop), lifetime (7pnotg, kinetic constant

(Konoto), €xponential factorf&not9 and correlation factorR) during the photo-isomerization

process for the sample SCEAzo04-p-10 at differamperatures.

T AOmax Aoy Tphoto Kphoto Bonoto R
O0O ooo O0O ooQ ooQ

°C Pa Pa s st

45.0 9353 + 14 8895 | 4881 + 212.05x10" + 1x10° | 0.693 + 0.0010.9997
50.0 9480 + 14 8991 | 3826 + 1®.61x10" + 1x10° | 0.721 + 0.0020.9995
55.0 09898 + 7 8909 | 3231 +|B.10x10"+1x10° | 0.717 +0.0010.9998
60.0 9706 + 4 8494 | 2128 + | 3.70x10" + 1x10° | 0.761 + 0.0010.9997
65.0 9504 + 3 8530 | 1680 + | 5.95x10% + 1x10° | 0.815 + 0.0010.9995
70.0 8727+ 5 8123 | 1208 + | 8.28x10" + 3x10° | 0.798 + 0.0030.998
75.0 8094 + 7 7786 956 + | 31.05x10° + 3x10° |0.816 + 0.0030.9991
80.0 6861+ 8 7547 742 + [ 31.35x10° + 1x10° | 0.808 + 0.0040.999Q
85.0 5553+ 6 7042 513 + | 31.95x10° + 1x10° | 0.81 +0.01| 0.996

Table S-1d. Maximum responseAgmay), pre-load QAa), lifetime (7pnotg), Kinetic constant

(Konoto), €xponential factorf&nog and correlation factorR) during the photo-isomerization

process for the sample SCEAzo04-c-10 at differemperatures.

T AOrmax Aoy Tphoto Kphoto Bonoto R
o0QO ooo O0O ooQ ooQ

°C Pa Pa s st

45.0 | 29559 +14| 10776| 275944 3.62%101x10° |0.676 +0.0010.9999
50.0 | 31341 +12] 11987 2118+/3 4.72¥H1x10° [0.697 + 0.0010.9998
55.0 | 29252+ 9 12653 174142 5.74¥11x10° | 0.720 + 0.0010.9998
60.0 | 24482+ 6| 12107 126142 7.93¥H1x10° |0.755 + 0.0010.9995
65.0 | 21317+ 5] 11825 056 +|1 1.05¥101x10° | 0.779 + 0.0010.9998
70.0 | 18217+ 6 11915 73341 1.37¥191x10° | 0.803 + 0.0020.9993
75.0 | 15929+ 7| 12341 553 +|1 1.81¥101x10° |0.792 + 0.0030.9992
80.0 | 13774 +13 11820 400 {2 2.44¥11x10° | 0.81+0.01| 0.998
85.0 | 11920+12| 11822 334 +2 2.99¥11x10° | 0.81+0.01| 0.997
90.0 9994 + 7 10719 207 +|1 4.84¥101x10° | 0.83+0.01| 0.996
95.0 8446 + 17| 12378 160 2 6.20%101x10* | 0.77 +0.01| 0.991
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Table S-2a. Maximum responselOmay, pre-load Aop), lifetime (fnerma), Kinetic constant
(Kiherma), €Xponential factor Knerma) and correlation factor R) during the thermal-

isomerization process for the sample SCEAzo2-ptifi@rent temperatures.

T AChax Aoy Tthermal Kihermal ,&hermal R
ooo goo ood ood agoo
°C Pa Pa s st

450 | 10617+ 9 11724| 3912 +| 2.56x10" + 3x10’ [0.897 + 0.0010.99993

50.0 10254 + 15 12687| 2319 +| 8.31x10" + 1x10° | 0.865 + 0.0020.9996

55.0 11391 + 23 11815| 1420 +| #.04x10" + 2x10° [ 0.837 + 0.0030.9995

60.0 | 11317 +29 11959 975 +| 4.03x10° + 4x10° [ 0.898 + 0.0040.9994

65.0 11203 £ 70 11180 641 +| @.56x10° + 2x10°> | 0.96 +0.01 | 0.997

70.0 8648 + 89 10189 429 +| 2.33x10° +5x10° | 0.90 +0.02| 0.995

75.0 5315 + 80 7476 258 + 13.90x10° + 2x10" | 0.79+0.01| 0.94

Table S-2b. Maximum responselOmay, pre-load Aop), lifetime (fnerma), Kinetic constant
(Kiherma), €Xponential factor Knerma) and correlation factor R) during the thermal-

isomerization process for the sample SCEAzo2-ctHifferent temperatures.

T AChax Ao Tthermal Kihermal ,&hermal R
ooao ooag ooo ooo oo0oao
°C Pa Pa S st

45.0 | 37449+ 20 13643 | 3090+2 3.24x10+2x10’ [0.922 + 0.0010.99993

50.0 | 33251+ 41 15174 | 1981 +3 5.05xT0+ 8x10" |0.931 +0.0020.9998

55.0 | 30720+ 37 13870 | 1377 +2 7.26x10+ 1x10° [0.875 + 0.0020.9998

60.0 | 27077+ 41 14083 902+2 1.11x10+2x10° [0.914 + 0.0020.9998

65.0 | 23712+ 68 13504 624 +3 1.60xI0+ 1x10° |0.860 + 0.0040.9994

70.0 | 19602+ 85 14188 434 +3 2.30xT0+ 2x10° | 0.869 + 0.0030.9990

75.0 | 16734 +153 13480 344 +5 2.91x10+ 4x10° | 0.84+£0.01| 0.995

80.0 | 11482 +330 11349 239+4 4.20xI0+ 1x10% | 0.92 +0.05| 0.993
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Table S-2c. Maximum responseAUna.y, pre-load Aop), lifetime (Gnerma), Kinetic constant

(Kinerma), €Xponential factor Knerma) and correlation factor R) during the thermal-

isomerization process for the sample SCEAzo4-ptIifi@rent temperatures.

T AOmax Ao Tthermal Kihermal ,&hermal R
ooag o0o OO0 | OO0 o0QO

°C Pa Pa s st

45.0 7830+ 6| 8940 17351 +13 5.80%11x10" |0.984 +0.0010.9997
50.0 8690+ 8| 8997/ 11789+11 8.50XH1x10’ [0.847 +0.0010.9997
55.0 8772+ 6| 9280 6822+ 5 1.47¥1€91x10" |0.892 + 0.0010.9998
60.0 9173+ 9| 8703 4777+ 6 2.09¥1€93x10" [0.847 +0.0010.9997
65.0 9371+12| 8763 2789+ 6 3.59%1€81x10° |[0.818 + 0.0020.9995
70.0 8910+21| 7991 1881+ 6 5.32¥192x10° [0.849 + 0.0030.9993
75.0 8073+30| 7816 1291+ 6 7.75%1€94x10° | 0.89+0.01| 0.9990
80.0 6706 +30| 7606 963+ 6 1.04%¥191x10° | 0.97 £+0.01| 0.9990
85.0 4807 +32| 7358 813+ 6 1.23¥191x10° | 1.25+0.02| 0.997

Table S-2d. Maximum responselOmay, pre-load Aop), lifetime (fnerma), Kinetic constant

(Kiherma), €Xponential factor Knerma) and correlation factor R) during the thermal-

isomerization process for the sample SCEAzo4-ctHifferent temperatures.

T AOmax Ao Tthermal Kihermal ,&hermal R
ooQ ooog O0QO ooQ o0QO

°C Pa Pa s st

45.0 | 35571+ 24 3709 8277 +7 | 1.21x10+ 1x10" [0.817 +0.0010.9999
50.0 | 33477+ 23 9703 | 5492+5| 1.82xI0+2x10" |0.800 + 0.0010.9998
55.0 | 29020+ 29 12653 | 3471+5| 2.88x10t 4x10” [0.853 +0.0010.9997
60.0 | 25662 + 27 10760| 2313+3| 4.32xT+ 1x10° |0.853 + 0.0010.9998
65.0 | 22207 + 27 10628| 1535+3| 6.52xT+ 1x10° |0.856 + 0.0020.9998
70.0 | 18804 + 40 11352| 1054+3| 9.49xT0+ 3x10° |0.853 + 0.0030.9996
75.0 | 16585+ 52 11879 720 +3| 1.39xI0t 1x10° |0.791 + 0.0040.9995
80.0 | 14274+ 63 11418 524 +4 | 1.91x10t 1x10° | 0.78 +0.01| 0.9990
85.0 | 12401 + 125 11488 405+6| 2.47xI0t4x10° | 0.80+0.01| 0.996
90.0 | 10249+ 95 10435 234+4 | 4.30xT0+ 1x10% | 0.82+0.01| 0.997
95.0 | 10359 + 107 9054 182 +9 | 5.50xI0+ 3x10* | 0.79 £0.01| 0.997
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Table S-3a. Lifetimes (fpnhoto and finerma), Kinetic constantsk( andky), half lifetimes {1/2 pnoto
and ti2 hermgd @nd cis-isomer population ¢s) for the sample SCEAzo2-p-10 at different

inverse temperatures.

T Tphoto Tihermal K1 Ko t1/2,photo | t1/2,thermal QRis
ooo agoo ood oo aoo ooo aooo

K* s s st st min min
0.00314 1528 3912 0.00040 0.00026 17.7 45|12 0je1
0.00310 1149 2319 0.00044 0.00043 138 26(8 0/50
0.00305 842 1420 0.00048 0.00070 9.7 16,4 041
0.00301 616 975 0.00060 0.001Q3 7.1 11.3 0.87
0.00297 413 641 0.00086 0.00156 4.8 7.4 0.36
0.00292 307 429 0.00093 0.00233 3.5 5.0 0.28
0.00288 190 258 0.00140 0.00388 2.2 3.0 0.26

Table S-3b. Lifetimes (fpnhoto and finerma), Kinetic constantsk( andky), half lifetimes {1/2 pnoto

and ti2 terma @nd cis-isomer population ¢s) for the sample SCEAzo2-c-10 at different

inverse temperatures.

T Tphoto Tihermal k1 Ko t1/2,photo | t1/2,thermal QRis
ooo ood agoog oo aoo aooo ooo

K* s s st st min min
0.00314 1340 3090 0.00042 0.00032 15.b 35|7 0|57
0.00310 997 1981 0.00050 0.00050 11.b 2219 0/50
0.00305 748 1377 0.00061 0.00073 8.4 15)9 0.46
0.00301 556 902 0.00069 0.00111 6.4 104 0.38
0.00297 433 624 0.00071 0.00140 5.0 7.2 0.31
0.00292 305 434 0.00097 0.00230 3.5 5.0 0.80
0.00288 243 344 0.00120 0.00291 2.8 4.0 0.29
0.00284 177 239 0.00147 0.00419 2.0 2.8 0.26
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Table S-3c. Lifetimes (fpnoto @aNd Tinerma), Kinetic constantsk( andky), half lifetimes {1/2 pnoto
and ti2 hermgd @nd cis-isomer population ¢s) for the sample SCEAzo4-p-10 at different

inverse temperatures.

T Tphoto Tthermal k1 Ko t1/2,photo | L1/2,thermal QRis
ooo ood agoog oo oo aooo ooo

K* s s st st min min
0.00314 4881 17351 0.0001b 0.00006 56.4 200.5 0.72
0.00310 3826 11789 0.00018 0.00008 442 136.2 0.68
0.00305 3231 6822 0.00016 0.00015 37.3 78|8 0|55
0.00301 2128 4777 0.00026 0.00021 24.6 55|2 0|53
0.00297 1680 2789 0.00024 0.00036 19.4 32|2 040
0.00292 1208 1881 0.00030 0.0005%3 14.0 21(7 0/36
0.00288 956 1291 0.0002Y 0.00077 11.0 14/9 0,26
0.00284 742 963 0.00031 0.00104 8.6 111 0.23
0.00281 513 813 0.00072 0.00123 5.9 9.4 0.20

Table S-3d. Lifetimes (fpnoto and Zinerma), Kinetic constantsk( andky), half lifetimes €12 photo

and ti2 termg @nd cis-isomer population ¢s) for the sample SCEAzo4-c-10 at different

inverse temperatures.

T Tphoto Tthermal kl k2 tllz,photo t1/2,therma| Qis
ooad goo god aoo aogd oo agoao

K s s st st min min
0.00314 2759 8277 0.00024  0.00012 31.9 95|6 0|67
0.00310 2118 5492 0.00029  0.00018 24.5 63}5 0/61
0.00305 1741 3471 0.00029 0.00029 20.11 40{1 0/50
0.00301 1261 2313 0.00036  0.00043 14.6 267 0{45
0.00297 956 1535 0.00039 0.00065 11.0 17(7 0,38
0.00292 733 1054 0.00042 0.00095 8.5 122 0.30
0.00288 553 720 0.00042  0.00139 6.4 8.3 0.23
0.00284 409 524 0.00054 0.00191 4.7 6.1 0.2
0.00281 334 405 0.00052  0.00247 3.9 4.7 0.18
0.00277 207 234 0.00057 0.00427 2.4 2.7 0.12
0.00273 160 182 0.0007%  0.00549 1.8 2.1 0.09
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Figure S-3. Arrhenius (black symbols and red fitting curvasd Eyring (blue symbols and
green fitting curves) plots for the photdpo) and thermal-isomerizatiorkgerma) processes
of all four elastomeric samples: a) SCEAzo2-p-)0S6EAz02-¢-10, ¢) SCEAzo04-p-10, and
d) SCEAzo04-c-10.
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Table S-4a. Activation energy K, pre-exponential factor (A), activation enthalfyH"),
activation entropy AS’), and free activation enthalpyAG*) of the photo-isomerization

process for the sample SCEAz02-p-10 from the Aiitieeand Eyring plots.

E. A AH? AS AG

Sample goo ooad goad god goo
kJ ol ™ st kdMhol? | Jmol'® ™| kJmhol™?
SCEAZz02-p-10 35+2 | 1.94xias5x10| 32z+4 -210+5 95+ 4
SCEAz02-c-10 33+2 | 1.23xi@2x1d| 31+2 214 +6 95+ 2
SCEAZz04-p-10 21+4 | 4.65x1@5x10'| 18+4 -261+5 96 +4
SCEAz04-c-10 21+2 | 5.69x1@5x10"| 18+2 -259 + 4 95+ 2

Table S-4b. Activation energy ), pre-exponential factor (A), activation enthalfyH"),
activation entropy AS"), and free activation enthalpyA@*) of the thermal-isomerization

process for the sample SCEAz02-p-10 from the Aitieeand Eyring plots.

E. A AH? AS AG
Sample goo ooad goad god goo
kJ [hol™ st kMol |Jmol* & ™| kJmhol?
SCEAZz02-p-10 84+2 | 1.47x1b+2x10| 81+2 -60 £ 5 99 +2
SCEAz02-c-10 70+2 | 1.10xi@4x10| 67 +2 -100 + 6 97 +2
SCEAZz04-p-10 83+2 | 2.78x1@4x10| 81+2 735 103 +2
SCEAz04-c-10 78+1 | 6.97x1@3x10| 75%1 -85 +3 100 + 1
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Figure S-4. Activation enthalpy AH*) versus activation entropy\g’) of the trans-to-cis
photo-isomerization ands-to-trans thermal-isomerization processes for all four photive
SCLCEs.
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Figure S-5. Young’s moduli for the four samples in the nematiase T = 30 °C), and in the
clearing temperatureT(= Ty;) as function of a) the temperature, and b) of tbaduced

temperature.
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