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Synthesis and photochromic properties of dithienylethene compounds

CHEN Jinxiang, HUANG Chuangcong, ZHOU Tao, WU Yuping
(School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Three dithienylethene compounds, lo, 20, and 30 were synthesized under nitrogen protection.

Their structural characterization was carried out by NMR, and their photochromic properties were investigated

by UV-vis spectra. When the solutions of three compounds in CH,Cl, were irradiated with UV light, intense

absorption bands due to photocyclization emerged in visible region, the ring-closing absorption maximum was

observed at 440, 511, and 605 nm, respectively. The colourless solution turned yellow, red, and blue, re-

spectively , the time taken to reach the PSS state (the photostationary state) was 150 s, 160 s, and 600 s, re-

spectively. The photocloreversion was observed when the solution in the PSS state was irradiated with Vis light,

and the solutions turned back colourless. Experimental results show that the -7 system is influenced by the

site of the cyclopentene moiety attached to the thienyl ring, resulting in the difference of the photochromic

properties of dithienylethene compounds.
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Fig.1 Synthesis routes for 10—30
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(s, 3H),
2.1.3 fLéie ek

G 6 MG I SEY 2 501, 7%
81%, ¥ 5. 80 ~ 81 °C;' H NMR (400 Hz,
CDCl,):88.67 (d, J = 4.88 Hz, 2H) , 7. 81 (s,
1H), 7.09 (t, J = 4.88 Hz, 1H), 2.46 (s,
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B AR 774 50% , J5 5 .276 ~278 °C;'H
NMR (400 Hz, CDCl,), 67.36~7.22 (m, 5H),
7.20 (s, 1H), 6.50 (s, 1H), 4.03 (s, 2H),
1.86 (s, 3H) 1.66 (s, 3H), 0.24 (s, 9H). “C
NMR (CDCL,): 6 148.2, 143.1, 141.0, 139.3,
132.4, 129.3, 128.5, 128.1, 126.4, 124.9,
120. 8, 120.31, 99.8, 95.9, 36.0 ( PhCH,),
14.9 (CH,), 14.0 (CH,), -0.2 (SiCH,)
2.1.5 A4 20 B4 K

20 MIA IS Lo ZEAL, H 2 580t 7] 28 e s Ak
HY 4, 75K 53%, K273 ~275 °C;'H NMR
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(s, 1H), 6.51 (s, 1H), 4.06 (s, 2H), 1.88
(s, 3H) 1.67 (s, 3H), 0.25 (s, 9H). “C NMR
(CDCly): & 148.5, 143.4, 141.2, 139.1,
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(CDCL,) : 8160.6, 157.3, 146.3, 143.3, 141. 1,
132.1, 128.4, 126.0, 124.7, 121.7, 118.9,
99.9, 96.2, 14.9 (CH;), 14.5 (CH,), -0.2
(SiCH,).
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Fig.2 UV-vis absorption spectral changes of 1o and
1c in CH,Cl,(2x107° mol/L) upon irradiation
with 365 nm and 430 nm light
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Fig. 3 UV-vis absorption spectral changes of 20 and
2c¢ in CH,Cl,(2%x10™° mol/L) upon irradiation
with 312 nm and 530 nm light
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Fig. 4 UV-vis absorption spectral changes of 30 and
3c in CH,Cl,(2%x10™° mol/L) upon irradiation
with 312 nm and 530 nm light
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Fig. 5 Photochromic reactions and color changes of 10—30

( the bold bonds in the structures are m—m systems)

K1 L& 10.20 70 30 BB T B EIE

Tab.1 Photochromic data of compounds 1o, 20, and 30
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3¢ 275,298,377,396,605




553 3]

Uk, 55 IR A & OB (P R 215

3 it

RHTOKTCASAR G T 3 i I35 LI
B, T OIS TOF R AR R
T 3 FARTE] w—m SRR R S5, S EOLEUE (@
PEREEAT I Y 22501, IR e B fe RIS

4 440 nm  EREE N E A, AN, 3 BIEDR
PRI HR AT & A FFER O, HLFF (5% BRI B
R ZES: TRz B EE AR s LAY
Lo Al 1c RIN NI (FF) FREFIA] 20 Fl 2¢ K
Z,30 Fl 3c J1%, $ixX 3 K FHLmULEY
RAW ARSI EBE kR, A

£ 605 nm K BP0, 2 T R
KR S11 nm  IE BN LT (0 1e e Rk K

GENTEZ I BATAH S

B30k

[1] HUANG X H, LI T. Recent progress in the development of molecular-scale electronics based on photoswitchable molecules
[J]. Journal of Materials Chemistry C, 2020, 8(3) :821-848.

[2] ANDREASSON J, PISCHEL U. Light-stimulated molecular and supramolecular systems for information processing and be-
yond[ J]. Coordination Chemistry Reviews, 2021, 429.213695.

[3] IRIE M, FUKAMINATO T, MATSUDA K, et al. Photochromism of diarylethene molecules and crystals : memories, swit-
ches, and actuators[ J]. Chemical Reviews, 2014, 114(24) :12174-12277.

[4] PUSZ, SUN Q, FAN C B, et al. Recent advances in diarylethene-based multi-responsive molecular switches[ J]. Journal
of Materials Chemistry C, 2016, 4(15) :3075-3093.

[5]LIZY, HEC], LUZQ, et al. Recent progress in all-visible-light-triggered diarylethenes[ J]. Dyes and Pigments, 2020,
182.108623.

[6] WUNMW, NG M, YAM VW W. Photochromic benzo[ b ] phosphole alkynylgold(T) complexes with mechanochromic prop-
erty to serve as multistimuli-responsive materials[ J]. Angewandte Chemie International Edition, 2019, 58(10) ;3027-3031.

(7] XUE, SRR, Al 25, HRobk- "5 5 LMo 1195 B OGP EREL ) ). A%, 2017, 34(5) :527-533.

[8] LIU Y F, LAGROST C, COSTUAS K, et al. A multifunctional organometallic switch with carbon-rich ruthenium and dia-
rylethene units[ J]. Chemical Communications, 2008(46) :6117.

[9] PUSZ, FAN C B, MIAO W J, et al. The effect of substituent position upon unsymmetrical isomeric diarylethenes bearing a
methoxy group[ J]. Dyes and Pigments, 2010, 84(1) .25-35.

(REHE: BKFE



