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S1 Solubility behavior of CBTBAs

Table S1 Solubility behavior of CBTBAs

Ethyl Butyl
Compound Chloroform  CHCl; NMP DMF  THF Toluene
acetate  acetate
a ++ ++ ++ ++ ++ ++ ++ —
b ++ ++ ++ ++ ++ ++ ++ —
c ++ ++ ++ ++ ++ ++ ++ —
d ++ ++ ++ ++ ++ ++ ++ —
e ++ ++ ++ ++ ++ — — —
f ++ ++ ++ ++ ++ — — —
g ++ ++ ++ ++ ++ — — —
h ++ ++ ++ ++ ++ +— +— —
i +— +— ++ ++ ++ — — —

The solubility was determined with a 50 mg sample in 1 mL solvent. ++ denotes soluble at
room temperature; +— denotes partially soluble or swelling; — denotes insoluble even on
heating.

S2 NMR and mass spectra
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Fig. S1 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound a.
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Fig. S2 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound b.
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Fig. S3 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound c.

S3



J—rr

T T
200 180 160

T T T T T T
120 100 80 60 40 20

Intenss. ZCR2018-4_p1d7_01_653.d: +MS, 0.2min #18
x10

151

1.01

919.3242
051 920.3279
921.3311
9175 918.0 9185 919.0 9195 920.0 9205 921.0 9215 9220 miz

Fig. S4 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound d.
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Fig. S5 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound e.
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Fig. S6 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound f.
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Fig. S7 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound g.
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Fig. S8 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound h.
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Fig. S9 'H NMR (top, left), 13C NMR (top, right), and mass spectra (bottom) of compound i.
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S3 ECD construction

The schematic diagram of the ECD is shown in Scheme S1.Ferrocene (Fc) was used
as a counter redox material to stabilize ECD. The reactions of color change in the

device are mainly as follows:

Fc- 2e” = Fc?*; (1)
CATBAS + & = CATBAS?; )
CATBAS® + & = CATBAS™ 3)

Fc loses electrons in the device to undergo an oxidation reaction, and the EC material
undergoes an electron reduction reaction while also undergoing a color change. The
role of Fc is to provide electrons for the reduction of EC materials to make the
reaction faster, thereby accelerating the response time of the device and appropriately

reducing the driving voltage.

Pull out the

i Adding prepared electrolyte
effective area il

containing material

ITO glass with tape

TBAP, Fc and EC dissolved in DMF

Cover another piece of ITO

Scheme S1 ECD structure diagram
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S4 Crystal data and structure refinement

Table S2 Crystal data and experimental parameters for compound b

Compound b

Formula CaoH400s

Fw 648.27

Crystal system triclinic

Space group P-1

alA 7.7762(2)

b/A 8.2847(4)

clA 13.7706(6)

o/° 99.715(4)

[ 94.914(3)

v/° 94.610(3)
Volume/A3 867.14(6)

VA 1

Pealc /g/cm?® 1.242

wmm-! 0.698

radiation CuKo

size (mm) 0.20 x<0.20 =<0.20
F(000) 344.0

20 range (deg) 10.886 to 146.06
refins collected 9530

indep. refins 3389 (Rint = 0.0223)
reflns obs. [I >20(1)] 3008
data/restr/paras 3389/ 37/ 239
GOF 1.048

RLWR2 [I >= 24(1)]

0.0580/0.1631

R1/wR2 (all data)

0.0621/0.1684

largest diff. peak/hole / e A3

0.20/-0.23

CCDC

1936928
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S5 Molecular orbital diagrams of CBTBAs

HOMO-c LUMO-c

HOMO-d LUMO-d
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Fig. S10 The molecular orbital diagram of CBTBAs.
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S6 Cyclic voltammograms
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Fig. S11 Cyclic voltammograms of 1 mmol L *compounds a (A), ¢ (B), d (C), e (D), and g (E)
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S7 UV-Vis Spectroscopy

2.0
Ov ——20v 21v 24 —0v —20v—21v
(A) ———22v——23v——24v (B) % —22v——23v——24v
g 28V ——26v——27v 1 ——25v——26v——27v
576 nm
1.5 y ™ 1.8
e o
Q
g2 c
© 1.04
3 E 1.2
g 848 nm 3
a
-2 0.54% < 08
0.04 (;mnuwss am R IS Sonser=369 nm
T T T T T ¥ v ¥ T b
400 500 600 700 800 900 400 500 600 700 800 900
Wavelength/nm Wavelength/nm
© 24 — 00V ——-20V (D)2 4 — 0.0V —18V—-19V
580 nm 24V —— 22V : ——20V——-21V—22V
——23V —— 24V —— 23V 24V —— 25V
1.8 —— 25V —— 26V
8 oy 8 1.8 590 nm
§ g
212 212
o 526 nm 634 nm 5
2 ! A 2 688 nnf
< 06 N < 06
B A\ j
00l = ="\
01¢ =359 nm 0.0
400 500 600 700 800 900 400 500 600 700 800 900
Wavelength/nm Wavelength/nm
E) 3.0
588nm —— 0.0V ——-18V
—19V —— 20V
24 — 21V — 22V
8 —-23V 24V
—25V
518
k-]
e
312
k-]
<
0.6
0.04(

400 500 600 700 800 900
Wavelength/nm

Fig. S12 UV-vis absorption spectra for compound a (A), ¢ (B), d (C), e (D), and g (E) with a
concentration of 20 mmol L™ on indium tin oxide-coated glass at different potentials. (F)

Photograph of ECD based on compound i upon an applied potential of 0.0 and -2.6 V.
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S8 Transmittance change
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Fig. S13 Transmittance switching stability monitored at the maximum absorption wavelength
under the applied potential of 2.3 V and 2.6 for compound b (A), ¢ (B), d (C), and 2.1V

and =2.3 for compound e (D), g (E), and £2.6 V for compound h (F).
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S9 Response time
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Fig. S14 Optical switching study of ECDs based on compounds a (A), b (B), ¢ (C), d (D), e (E), f
(F), and g (G) monitored at the maximum absorption wavelength under the applied potential of

42.3 V for compound a-d and +2.1 V for compound e-g.

S14



— 24
[TV LES T—— ((:1 s P—— o] (C) " [repoose time: )
1 295 for the coloring process; 0885 for the bleaching process 1.43s for the coloring process: 0.80s for the bleaching process’ 1.47s for the coloring process; 0.92s '0& the bleaching process
: i o off on o
5 on o i . 1.84 ' ]
< "o t t 5 184 f 5
3 < g
2 @ ®
1.24 o 1.24 8
g £ =
g 2 a
=
8 o054 S 0.6 5
< o a
< <
0.04 0.04 s
T3 A S B
Time/s Time/s
(D) 1.5 {Reponse ime (E) . [Revousetime: [=soom}] (F), _ [reponse time 500nm]
1.43s for the coloring process; 0.55s for the bleaching process 1241805 for the coloring process; 0.61s for the bleaching process 1.2 525 for the coloring process; 0.97s for the bleacking p
. P off . on off 5 on off
=) [ =] ' i ) | K]
< 104 < % 099 !
o o 2
£ c
s o5 5 8 0.64
r= 95% 2 s
G 0.54 5 o
@ B o2
a 4 g 0.34
< <
0.04 143 085s 0.04 1805 Bls 0.04
T 3 % S S R
Timels Time/s
0.39
(G)  [Reponse time: — s8] 0.64 — ;
1.642.16s for the coloring process; 0.95s for the bleachmg process (H) [{eponss time: _ — m Jreponse time: RAil}
on off 1.78s for the colering process: 0.75s fiur'he bleaching process 5 1.765 for the coloring process; 0.98s for the bleaching process
. i . on o ) off
3 3 < i i
g 5 04 g 0364
o 2 c
5 & 3
o 2 5
= ° 30,33
2 ® 0.24 a
-1 -] <
< | <
0.04 e .30
0.0 T T T T T T T v T
1 2 3 4 1 2 3 4 5 1 2 3 4
Timels Time/s Timels

Fig. S15 Optical switching study of ECDs based on compounds a (A), b (B), ¢ (C), d (D), e (E), f
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potential of #2.6 V for compound a-d and %2.3 V for compound e-i.
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Fig. S16 Chronoamperometry curve and the corresponding in-situ transmittance curve of
the ECD based on compounds b (A), ¢ (B), d (C), e (D), f (E), g (F), and h (G).
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Fig. S17 Optical density versus charge density of the ECD based on compounds b (A), ¢
(B),d (C), e (D), f(E), g (F), and h (G).
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