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Figure S1. Absorption spectra changes of (A) 1a in crystalline state and (B , C , D) 1a/HPMC film (5

wit%, 10 wt%, 20 wt%) before (black) and after (red) irradiation with the UV light (365 nm) and after
heating (green) at 120 °C.

12 0.4
A
1.04
0.3
0.8+
. :
‘E 06 3
2 2 02
2 <
< 04-
0.2 014
— % — - 300 350 400 450 500
Wavelength{nm) Wavelength(nm)
0s{ )\ P
058
8044
-
£ uv| |Aa
3 0.3+
a
<
0.2- e
01 T . . . 0.1 T v T T
350 400 450 500 50 400 450 500
Wavelength{nm)

Fig S2. First-order kinetic plots of photoisomerization reaction of 1a in (A) crystalline state and (B)

Wavelength(nm)

HPMC composite film (20 wt%) induced by 365 nm light.
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Fig S3. Arrhenius plots of the thermal bleaching rate constant of (A) 1b in crystalline powders and (B)
1b/HPMC composite film (20 wt%).
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Fig S4. Normalized fluorescence emission spectra and absorbance spectra of (A) 1a and 1b in
crystalline powders and (B)1a/HPMC composite film and 1b/HPMC composite film (20 wt%).
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Fig S5. FT-IR spectra of 1 in crystalline state, before UV irradiation (black), after UV irradiation

(red).
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We investigated the structural origin of their drastic color changes in crystalline state
with IR spectra. Under irradiation of 365 nm light, a new sharp band attributed to the
N-H stretching vibration appears at 3386 cm* for the formation of K-form 1b. The
changes of structure are similar to the previous reports. This results support our suggested
photochromic mechanism (scheme 1): Pyrazolones convert from E-form to K-form

accompanied by proton transfer.

Fig S5. SEM images of the 1a (A) in crystalline state and (B) HPMC composite film (20 wt%).
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