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Multi-colored Photochromism of Ag(I) Complex Constructed by Two Diarylethene Ligands
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Abstract: A new two-component photochromic Ag(I) complex 1 was synthesized by employing two diarylethenes
bearing separated absorption wavelengths as ligands, i.e. 1,2-bis(2’-methyl-5'-(4"-cyanopheny)-3’-thienyl) perfluoro-
cyclopentene (L1) and cis-1,2-dicyano-1,2-bis(2’, 4', 5'-trimethyl-3’-thienyl) ethylene (L2), Ag(I) as metal ions as
well as strong coordinating CF,COO™ as anions. The complex was characterized structurally by IR, '"H NMR and MS.
The multi-colored photochromism of complex 1 was investigated in thtrahydrofuran (THF) and polymethylmethacry-
late (PMMA) films by UV-Vis spectra with the mixture of two ligands as control. The results show the coordination
of silver ions doesn’t inhibit the photochromism but regulates the photo-isomerizations of the two ligands. The four
color transformations of yellow, blue, red and purple in complex 1 were realized successfully by the selective step-

wise photo - isomerization of the distinct ligands upon irradiation with combination of different wavelengths lights

(254 nm, 405 nm, > 550 nm).
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Fig.1  Structures and colors of L1 and L2
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405 nm '
—_—

405 nm .

> 550 nm
254 > 550 nm
“m\ \ 254 nm 254 nm 254 nm

e e
s

(@

. 405 nm .
(b)

B 10 L1+L2 (a)FECEH 1 (b)1E PMMA b B0 80 (0 /8]
Fig.10  Photochromic pictures of L1+1.2 (a) and complex 1 (b) in PMMA films



104 A AR TR IR B ) Ag(DIC &1 K 2 (O B0 (4 P 1735
2.5 2.5 2.5
—— 0 min 5 min 10 min (b) ——0min ——5min ——10min (C) 4 —— 0 min 5 min
—— 15 mi 20 min 30 min ———15 min 20 min  ———30 min —— 10 min 20 min
50 mi 60 min N 0 mi 70 mis 80 mi
2.0 min 20 0.65 min min min 2.0 06
g 1sf) 815 15 S04 | o
2 | 2 ) E 1 |
= = 600 nm
2 2 _g 202
2 1.0 =2 1.0 = 1.0
[ —
= | — 00
700 750 600 700 750 450 500 600 700 750
0.5 0.5 Wavelength / nm 05F Wavelength / nm
0.0 L L 0.0 ' L L N . 00 f L N
250 300 400 500 600 700 800 250 300 400 500 600 700 800 250 300 400 500 600 700 800
Wavelength / nm Wavelength / nm Wavelength / nm

Inset: corresponding enlarged view

=1 12 . e NN .
F11 ANEPER A CIRE L1+L2 59 PMMA BE)S 9 UV-Vis Y6 1% E: # 1=405 nm (a), A=254 nm (b)F1 A>550 nm (c) i
Fig.11  UV-Vis spectra of L1+L2 in PMMA film upon irradiation with combined light of different wavelengths: in the order of
A=405 nm (a), A=254 nm (b) and A>550 nm (c)
3.0 3.0 3.0
—— O min 5 nun 10 min —— 0 min 5 min 10 min 0 min 5 min
25 —— 15 min 20 min 25 —— 15 min — 20 min 25 —— 10 min
025 030 0.30
e 2.0 020 530 nm Tm' 600 mm g 2.0+ Loz 530 nm e 2.0 025 &530 -
£ o1s ! £ Eo2 } ca. 600 mm 5 %020 |
515 2 2151 30_15 15} _015 ca. 600 nm
2 z 010 2 3 2
- = < 0.10 - <c 0.10
1.0 0.05 1.0+ 0.05 10 0.05
0. 0.00 0.00
05 450 500 600 700750 050 450 500 600 700750 05k 450 500 600 700750
- Wavelength / nm - Wavelength / nm : Wavelength / nm
00F . | N n 00 L L ) N 00F \ L ! N
250 300 400 500 600 700 800 250 300 400 500 600 700 800 250 300 400 500 600 700 800
Wavelength / nm Wavelength / nm Wavelength / nm
3.0 3.0 3.0
—— O min 5 min —— O min 5 min ——O0min ——5 mix.|
25 —— 10 min 15 min 25 —— 10 min 25 ——— 10 min 15 min
030
20 2.0 2.0 L 025
E 5 E : 0.20
215 £15 215 % ois
g z g E
2 2 2 0.10
<10 <10 <10 005
k- - - 0.00
450500 7 800 450500 600 700 800
05 05 Wavelength / nm 05 Wavelength / nm
0.0 . L R n 00 . L . . 0.0 , . . R )
250 300 400 500 600 700 800 250 300 400 500 600 700 800 250 300 400 500 600 700 800
Wavelength / nm Wavelength / nm Wavelength / nm

In the order of A=254 nm (a), A=405 nm (b) and A>550 nm (c); In the order of A=405 nm (d), A=254 nm (e) and A>550 nm (£);

Inset: corresponding enlarged view

K12

AR K HAE IR SRS 4 1A PMMA IR 89 UV-Vis G E

Fig.12  UV-Vis spectra of complex 1 in PMMA film upon irradiation with combined light of different wavelengths

Pk AR LE L 3 4 i K RS 30 58 O i 1k 2 A R ) 4
KRR (£ 2).
2322 M AN 405,254 nm FIK T 550 nm )
I HE 555

& 12d~12f 3% ] 405,254 nm 1K F 550 nm
ZH A5 I R S5 S 480 16 PMMA B Y UV-Vis 6
WEEL T LR BLA Y 1SR 4D T 1020(8)—
lo2¢(4L {f)—1c202c—1c2¢(%E)—1020( HE) () 45 ¥4 FlI
2 (.28 4k (] 10b), FINE G K 2 7E PMMA B (1)) 3%
SER AL, (HFH 254 nm OGBS, L2 B9 FF 3R 2

INEAVIETE -2 %

Zi bl i UV-Vis e o8 & 3, R 36 % H
254,405 nm FIK T 550 nm 246 04 U | e &
Y114 PMMA b a] DUISEER LT | 8 LAt
Eﬁﬁr (& 10b), SE L T FRATTA T 2 (R A2 1)
A, SIRAEARERML, &8 AdDEF 5] A
Tfﬂjﬁzr“ AT 2 A B A ] A S
24 XEEEETUSH
M DL B SEE5 SR T LUE I, 51 A Ag(DE T, IF
BAPIE LT L2 B B0 ki, 50 B Bl A
LU, 75 T TR R A L2 ) i R IR A I R A AN
[l B2 (9 21 8% (3R 2), A #E VS A 1 8% 13 nm, 7

Il/“
AP N 111 AN



1736 TG ML 4k

¥ 374

®2 LI+HL2FESW1IHEHTEER
Table 2 Photochromism of L1+L2 and complex 1

Time / min

System Ao (UV-Vis) / nm
254, 405, >550 nm* 405, 254, >550 nm"
L1 606 — —
L2 512 — —
L1+L2 (THF) 605, 537 60 (254, >550 nm) 70
Complex 1 (THF) 600, 525 80 30
L1+L2 (PMMA) 599, 530 70 60
Complex 1 (PMMA) 600, 530 20 15

# Irradiation in the order of A=254 nm, A=405 nm and A>550 nm; " Irradiation in the order of A=405 nm, A=254 nm

and A>550 nm
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