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1. General Methods
Microscopy and Photochemistry.
Photochemical reactions were performed at room temperature on thoroughly stirred air equilibrated CH2Cl2
solutions or on spin-coated thin films by using a Hanau Q400 medium pressure Hg lamp (150 W).
Photoisomerization experiments monitored by 1H NMR were performed in air equilibrated CD2Cl2 solutions
irradiated directly inside the NMR tube. The selection of the desired irradiation wavelength (289, 365 and
436 nm) was accomplished by the use of an appropriate interference filter. The number of incident photons
in the solution experiments was determined by ferrioxalate actinometry in its micro version.1 The E→Z
photoisomerization quantum yield (𝜆irr= 365 nm) was determined from the disappearance of the 𝜋𝜋*
absorption band of the azobenzene unit of the reactant at low conversion percentages (<10%; extrapolation
to t=0 was made). The fraction of light transmitted at the irradiation wavelength was considered in the
calculation of the yields. The experimental error on the quantum yield values was estimated to be ±10%.
Irradiation experiments in the polarizing optical microscope were performed by irradiating drop casted
CHCl3 solutions deposited on a glass slide with a 100W mercury lamp source through a Nikon C-FL UV-2A
broadband filter (330-380 nm).
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2. Synthetic Procedures

Figure S1. Reaction scheme depicting the strategy adopted for the synthesis of the investigated compounds.
e) i – HCl, NaNO2, 0°C. ii – NaOH, 0°C. f) K2CO3, RX, DMF, N2.
Tetra(p-azo-phenol)methane (1): Tetra(p-aminophenyl)methane (0.369 g, 0.97 mmol, 1 eq) was dissolved
in a mixture of HCl (37%, 9 mL) and distilled water (36 mL) at 0°C under a nitrogen atmosphere. A solution
of sodium nitrite (0.277 g, 4.02 mmol, 4.1 eq) in distilled water was added dropwise to the acidic solution of
the tetraamine over 5 min at 0 °C. The mixture was then stirred at 0 °C for 40 min. Phenol (0.556, 5.91
mmol, 6.1 eq) was dissolved in a solution of sodium hydroxide (15%) and cooled to 0 °C. The solution of the
aryldiazonium salt was then added slowly to the phenolic solution at 0 °C with the aid of a cannula. The
resultant deep red mixture was stirred for 1 h at 0 °C. The product was precipitated by addition of an aqueous
HCl solution (37%), the solid precipitate was filtered and washed with abundant water. The phenolic dye
was then dissolved in acetone and precipitated by addition of water to get the product as dark red solid with a
yield of 57% (0.445 g, 0.56 mmol). The product was employed in the successive steps without further
purification. 1H NMR (400 MHz, d6-DMSO): δ 10.3 (s, 4H, OH), 7.77 (m, 16H), 7.46 (d, 8H, J = 8.7 Hz),
6.91 (d, 8H, J = 8.9 Hz).
Compound E4-1a: Compound 1 (0.097 g, 0.121 mmol, 1eq) was dissolved in anhydrous DMF (20 mL) at
25° C under a nitrogen atmosphere. K2CO3 (0.142 g, 1.03 mmol, 8.5 eq) was added and the mixture stirred
for 2h. Then CH3I (0.145 g, 1.03 mmol, 8.5 eq) was added and the mixture stirred for 2 days at 80°C. The
precipitated solid was filtered, washed with water, MeOH, hexane and ethyl ether to get the title compound
with a yield of 60% (0.104 g, 0.072 mmol). Mp > 250 °C decomposition. 1H NMR (400 MHz, CDCl3): δ
7.91 (d, 8H, J=9.0 Hz), 7.81 (d, 8H, J=8.7 Hz), 7.47 (d, 8H, J = 8.7 Hz), 7.01 (d, 8H, J=9.0 Hz), 3.89 (s,
12H). 13C NMR (125 MHz, CDCl3): δ 162.19; 150.83; 148,24; 147.05; 131.71; 124.93; 121.94; 114.17;
65.16; 55.59.

Figure S2. 1H NMR spectra (400 MHz, 298 K) of compound E4-1a in CDCl3.
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Figure S3. 13C NMR spectra (125 MHz, 298 K) of compound E4-1a in CDCl3.

Figure S4. 1H NMR spectra (400 MHz, 298 K) of compound E4-1a in CDCl3 before (top) and after (bottom)
exhaustive irradiation with light at 365 nm.
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Compound E4-1b: The same procedure employed for compound E4-1a was adopted using 1 (0.098 g, 0.122
mmol, 1 eq), K2CO3 (0.140 g, 1.01 mmol, 8.3 eq) and 1-bromooctane (0.196 g, 1.01 mmol, 8.3 eq).
Compound 2 was obtained with a 58% yield (0.88 g, 0.071 mmol). Mp > 250 °C decomposition. 1H NMR
(400 MHz, CDCl3): δ 7.90 (d, 8H, J = 9.0 Hz), 7.80 (d, 8H, J = 8.7 Hz), 7.47 (d, 8H, J = 8.7 Hz), 6.99 (d, 8H,
J = 9.1 Hz), 4.03 (t, 8H, J = 6.5 Hz), 1.81 (m, 8H), 1.47 (m, 8H), 1.33 (m, 32H), 0.90 (t, 12H, J = 6.7 Hz).
13C NMR (125 MHz, CDCl ): δ 161.73; 151.08; 148.22; 146.93; 131.60; 124.71; 121.98; 114.71; 68.33;
3
65.08; 31.83; 29.34; 29.22; 29.19; 25.98; 22.60; 14.16.

Figure S5. 1H NMR spectra (400 MHz, 298 K) of compound E4-1b in CDCl3.

Figure S6. 13C NMR spectra (125 MHz, 298 K) of compound E4-1b in CDCl3.
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Figure S7. 1H NMR spectra (400 MHz, 298 K) of compound E4-1b in CDCl3 before (top) and after (bottom)
exhaustive irradiation with light at 365 nm.
Compound E4-1c: The same procedure employed for compound E4-1a was adopted using 1 (0.107 g, 0.134
mmol, 1eq), K2CO3 (0.157 g, 1.14 mmol, 8.5 eq) and 1-bromoexadecane (0.340 g, 1.11 mmol, 8.3 eq).
Compound 3 was obtained with a 53% yield (0.120 g, 0.071 mmol). Mp = 187 °C. 1H NMR (400 MHz,
CDCl3): δ 7.89 (d, 8H, J = 9.0 Hz), 7.80 (d, 8H, J = 8.8 Hz), 7.47 (d, 8H, J = 8.8 Hz), 6.99 (d, 8H, J = 9.1
Hz), 4.03 (t, 8H, J = 6.5 Hz), 1.81 (m, 8H), 1.47 (m, 8H), 1.26 (m, 92H), 0.88 (t, 12H, J = 6.7 Hz). 13C NMR
(125 MHz, CDCl3): δ 161.79; 151.03; 148.24; 147.05; 131.71; 124.73; 121.94; 114.77; 68.34; 31.93; 29.68;
29.60; 29.57; 29.36; 29.19; 26.01; 22.69; 14.12.

Figure S8. 1H NMR spectra (400 MHz, 298 K) of compound E4-1c in CDCl3.
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Figure S9. 13C NMR spectra (125 MHz, 298 K) of compound E4-1c in CDCl3.

Figure S10. 1H NMR spectra (400 MHz, 298 K) of compound E4-1c in CDCl3 before (top) and after (bottom)
exhaustive irradiation with light at 365 nm.
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3. UV/Vis Spectroscopy

Figure S11. UV/Vis spectra of the investigated compounds in aerated CH2Cl2.

Figure S12. Graph of the ratio between absorbance (dived by the optical path i.e.: A / b) and concentration of
the investigated compounds. The black dots are experimental value, the black line represents the fit
according to a linear relation (i.e. Lambert-Beer law).

Figure S13. Absorption spectra of a solution of E4-1b before (red solid line) and after (blue solid line)
exhaustive irradiation at 365 nm (dashed vertical line). Spectra taken at intermediate times during irradiation
are shown in light gray. The direction of the spectral variations is indicated by solid black arrows
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Figure S14. Absorption spectra of a solution of E4-1c before (red solid line) and after (blue solid line)
exhaustive irradiation at 365 nm (dashed vertical line). Spectra taken at intermediate times during irradiation
are shown in light gray. The direction of the spectral variations is indicated by solid black arrows

Figure S15. Absorption spectra of a solution of E4-1b (red solid line) and of E4-1b exhaustively irradiated at
365 nm before (blue solid line) and after (orange solid line) exhaustive irradiation at 436 nm (dashed vertical
line). Spectra taken at intermediate times during irradiation are shown in light gray. The direction of the
spectral variations is indicated by solid black arrows.

Figure S16. Absorption spectra of a solution of E4-1c (red solid line) and of E4-1c exhaustively irradiated at
365 nm before (blue solid line) and after (orange solid line) exhaustive irradiation at 436 nm (dashed vertical
line). Spectra taken at intermediate times during irradiation are shown in light gray. The direction of the
spectral variations is indicated by solid black arrows.
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Figure S17. Absorption changes at 360 nm (black dots) upon thermal back isomerization at room
temperature of a solution of E4-1b exhaustively irradiated at 365 nm. The experimental data (black dots) are
fitted with a first order kinetic model (gray solid line).

Figure S18. Absorption changes at 360 nm (black dots) upon thermal back isomerization at room
temperature of a solution of E4-1c exhaustively irradiated at 365 nm. The experimental data (black dots) are
fitted with a kinetic model involving two first order consecutive elementary reactions (gray solid line).
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4. Solid state UV/Vis Spectrosocopy

Figure S19. Comparison of the absorption spectra of E4-1c exhaustively irradiated at 365 nm. The
experimental data (black dots) are fitted with a kinetic model involving two first order consecutive
elementary reactions (gray solid line).

Figure S20. a) Absorption spectra of a spin coated film of E4-1b before (black dashed line) and after (blue
solid line) irradiation at 365 nm (cyan dashed line); The red solid line represents the spectra obtained after
heating the irradiated film at 130 °C for 20 min. Spectra taken at intermediate times during the irradiation are
shown in light gray. The direction of the spectral variations is indicated by black solid arrows.

Figure S21. a) Absorption spectra of a spin coated film of E4-1c before (black dashed line) and after (blue
solid line) irradiation at 365 nm (cyan dashed line); The red solid line represents the spectra obtained after
heating the irradiated film at 130 °C for 20 min. Spectra taken at intermediate times during the irradiation are
shown in light gray. The direction of the spectral variations is indicated by black solid arrows.
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Figure S22. Absorption spectra of a film of E4-1a previously irradiated at 365 nm before (blue solid line) and
after (orange solid line) irradiation at 289 nm (cyan dashed line); The black dashed solid line represents the
spectra obtained after heating the irradiated film at 130 °C for 20 min. Spectra taken at intermediate times
during the irradiation are shown in light gray. The direction of the spectral variations upon irradiation and
heating are indicated respectively by black and red solid arrows.

Figure S23. Absorption spectra of a film of E4-1b previously irradiated at 365 nm before (blue solid line) and
after (orange solid line) irradiation at 289 nm (cyan dashed line); The black dashed solid line represents the
spectra obtained after heating the irradiated film at 130 °C for 20 min. Spectra taken at intermediate times
during the irradiation are shown in light gray. The direction of the spectral variations upon irradiation and
heating are indicated respectively by black and red solid arrows.
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Figure S24. Absorption spectra of a film of E4-1c previously irradiated at 365 nm before (blue solid line) and
after (orange solid line) irradiation at 289 nm (cyan dashed line); The black dashed solid line represents the
spectra obtained after heating the irradiated film at 130 °C for 20 min. Spectra taken at intermediate times
during the irradiation are shown in light gray. The direction of the spectral variations upon irradiation and
heating are indicated respectively by black and red solid arrows.

Figure S25. Absorption spectra of a spin coated film of E4-1b (black dashed line) and of a film of E4-1b
previously irradiated at 365 nm before (blue solid line) and after (orange solid line) irradiation at 436 nm
(cyan dashed line); The red solid line represents the spectra obtained after heating the irradiated film at 130
°C for 20 min. Spectra taken at intermediate times during the irradiation are shown in light gray.
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Figure S26. Absorption spectra of a spin coated film of E4-1c (black dashed line) and of a film of E4-1c
previously irradiated at 365 nm before (blue solid line) and after (orange solid line) irradiation at 436 nm
(cyan dashed line); The red solid line represents the spectra obtained after heating the irradiated film at 130
°C for 20 min. Spectra taken at intermediate times during the irradiation are shown in light gray.

Figure S27. Absorption spectra of E4-1b (black dashed line) and of a spin coated film prepared from a
solution of E4-1b previously irradiated to the PSS with light of 365 nm before (magenta solid line) and after
(maroon solid line) exhaustive irradiation at 436 nm (cyan dashed line). Spectra taken at intermediate times
during the irradiation are shown in light gray.

Figure S28. Absorption spectra of E4-1c (black dashed line) and of a spin coated film prepared from a
solution of E4-1c previously irradiated to the PSS with light of 365 nm before (magenta solid line) and after
(maroon solid line) exhaustive irradiation at 436 nm (cyan dashed line). Spectra taken at intermediate times
during the irradiation are shown in light gray.
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5. Microscopy

Figure S29. Polarizing optical photomicrographs of solid E4-1a under bright field (left) and cross-polarized
(right) light illumination. a, b) Before and c,d,e) after near-UV irradiation (330–380 nm) in a central spot
(dashed red line) for 10 min. f, g) Recrystallization of the irradiated sample is observed upon thermal
annealing at 130 °C for 20 min. Scale bar, 100 μm. The white arrows in b,e) and g) represent the relative
orientation of the polarizer and analyser.

14

Figure S30. Polarizing optical photomicrographs of solid E4-1b under bright field (left) and cross-polarized
(right) light illumination. a, b) Before and c,d,e) after near-UV irradiation (330–380 nm) in a central spot
(dashed red line) for 10 min. f, g) Recrystallization of the irradiated sample is observed upon thermal
annealing at 130 °C for 20 min. Scale bar, 100 μm. The white arrows in b,e) and g) represent the relative
orientation of the polarizer and analyser.
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