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Abstract: A novel photochromic bisthienylethene with naphthalimide was designed and synthesized by Suzuki
coupling reaction. All intermediates and the target compound were identified by 'H NMR and MS. The
photochromic properties of bisthienylethene with naphthalimide in solution and film were investigated by UV-Vis
absorption method, fluorescent emission and fluorescent life time. The results showed that the photochromic
bisthienylethene with naphthalimide exhibited high fluorescent contrast, photostability, cyclization and
cycloreversion quantum yield with UV-Visible light irradiation. It showed the promising application in super-high
density optical storage.
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Fig.1 The synthesis route of compound BTE-NA
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2.1 A-MOREMBL-N-2-(4-R-FHRER B E)-1.8-%
B 7 A% B &5 R

LEMT G S LA AR ABEE ) 100 mL — 1]
PR, AN 4-ngMERRIE-N-2- 83 2, 3E-1,8- 25k
WV fié 2.46 (7.5 mmol), X VR H [ 1.81g (9 mmol),
IR W AE(DCC)1.85 g (9 mmol) & 50 mL
TR, AR RN 24 he NV SEHESS, RN
FEYIEIN 50 mL 10% NayCOs KPSk, ZEIN
S BN, KA 50 mL AU REAER 3 K, &
AN, AR5 MG AR, oK
TR (NaSO4) 5, T2 RAKRST, HH 5 H
RERCAE EMT 0 88 CREFFAI: & ¢/ il =50:1

(vIv), e AR K 24 g, 775 63%.

'H-NMR (500 MHz, CDCls, ppm): & = 3.27 (t, 4
H, J1 = 4.45 Hz, J2 = 4.53Hz -NCH,-), 4.0 (t, 4H, J1
= 442Hz, ]2 = 4.58Hz -OCH,-), 4.64 (m, 4H,
-OCH,CH,N- ), 7.85 (d, J = 8.5 Hz, 2H, Ph-H), 7.52
(d, J = 8.5 Hz, 2H, Ph-H), 7.25 (d, J = 8.0 Hz, 1H,
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naphthalene-H), 7.72 (t, J1 = 7.6Hz, J2 = 8.0Hz, 1H,

naphthalene-H), 8.5 (d, J = 8.5 Hz, 1H, naphthalene-H),

8.54 (d, J = 8.0 Hz, 1H, naphthalene-H), 8.6 (d, J = 8.0

Hz, 1H, naphthalene-H).

TOF-Ms (ESI) m/z: 531.0 (M'+Na-1), 533.0
(M'+Na+1), 549.0 (M'+K+1) 550.0 (M+K+2) 550.0
(M'+K+3)
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76 50 mL K, 8% oK AR A&HE T, (1.0 g,
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10 mL JG/KPYSIRI Y, 76-78 CH&AE T, BT
A 1.6 M ¥ n-BuLi 1E OB 2.5 mL, #HEEUE
WA R, R NAR R AE-78°C T R ZU i HE
N30 5. HHAFEGE N 0.6 mL(2.08 mmol) 4
TS (B(OBu)y), 4RZfiidt 1 h, RJE{EER
ZAFFBEEE 0.5 h, 37 IE IR (U, LA
B, HEEHT T2 Suzuki BN .

23 1-5-8-2-BE3-EME), 2-{5-2-U-FHREKRZ
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£)-1,8-ZFEE L fR)-2- R B -3-EM ] VIR G
& BTE-NA

7 100 mL B, KF 1.55 g(3.04 mmol)4-1 ik
PRI -N-2-(4- -2 TR £, Fig k) -1,8- 25 BE W i (4)
%1 30 mL PUZRRE (THE) ¥, A 02 g
VY — R EE A (PA(PPhs)g) AL ], B Z IS
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e i 25 AR i, KL o R A A 2 2 AT 20 125
CREIFH: R e/ N EI=25:1(vv)), T
AR AR (14 BTE-NA f=#))0.1g (Rf=0.5) FlEE%¢
o4 5 AR R (B4 BTE-NA 7740 (Rf=0.4)
0.88g, /"% 52%.

'H-NMR (500 MHz, CDCls, ppm): & = 1.99 (s,
3H,-CH;), 1.98 (s, 3H,-CH3), 2.08 (m, 2H, JI =

7.45Hz, )2 =7.35Hz, -CH,-), 2.84 (t, 4H, J1 = 4Hz, J2
= 6.61 -CH,C=CCH,-), 7.0 (s, 1H, thiophene-H), 7.14
(s, 1H, thiophene-H), 3.26 (t, 2H, J1 = 4.41 Hz, J2 =
4.23Hz -NCHy-), 4.0 (t, 4H, J1 = 4.33Hz, J2 =
4.40Hz ,-OCH;-), 4.64 (m, 4H, -OCH,CH,N- ), 7.93
(d, J = 8.3 Hz, 2H, Ph-H), 7.50 (d, J = 8.20 Hz, 2H,
Ph-H), 7.24 (d, J = 7.86 Hz, 1H, naphthalene-H), 7.72
(t, J1 = 6.30Hz, J2 = 7.65Hz, 1H, naphthalene-H),
8.42 (d, J = 8.45Hz, 1H, naphthalene-H), 8.53(d, J =
8.1 Hz, 1H, naphthalene-H), 8.58 (d, J = 7.20 Hz, 2H,
naphthalene-H).
TOF-Ms ( ESI) m/z: 745.1 .0(M "+Na)
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Fig. 2 UV-Vis absorption spectral changes of BTE-NA in THF
(1.5x10”mol/L) when irradiated by light of 365 nm
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Fig. 3 Fluorescence spectral changes of BTE-NA in THF
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Table 1 Spectral data and fluorescence lifetime and cyclization quantum yield

p— p— Aanax” /M Quantum yield Fluorescent life
Compound max max max
(open) (closed) (Rex/nm) . . ;
cyclization (®o.c) Cycloreve-rsion (Dc.o) t(open) ns Stablity state(t) ns
0,
BTE-NA 333380 545 510 0.35 8.67 8.7627 (96.31%)

1.4964 (3.67%)
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Fig. 4 UV-Vis absorption spectral changes of BTE-NA
doping on the film of PMMA
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Fig. 6 The fluorescence spectral changes of BTE-NA doping on
the film of PMMA
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