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Abstract

Organic luminescent materials have great applications advantages in optoelectronic devices, bio-
chemical detections, and sensors. In this paper, a novel anthracene-substituted cyanostilbene (ASC)
organic luminescent compound was obtained, and its two different crystals were obtained by sol-
vent exchange method. The chemical structures of ASC were characterized by high-resolution NMR
spectrometers and mass spectrometers, the crystal structures were characterized using a single
crystal analyzer. The optical properties were studied in detail by UV and fluorescence spectrometer.
The results showed that ASC does not emit light (<1%) in solution state, but the photoluminescence
intensity is significantly enhanced in the crystalline state, showing crystallization-induced lumines-
cence properties; ASC crystals have polymorphism, and the monoclinic system with space P2(1)/C
and the triclinic system with group space P-1; the crystals of ASC monoclinic and triclinic crystals
emit yellow and yellow under 365 nm UV light, respectively. The green and yellow fluorescence
emission peaks were 505 nm and 530 nm, respectively, and the absolute quantum efficiencies
were 18.83% and 1.38%, respectively, showing a unique optical phenomenon of condensed
structure dependence. Polymorphism of ASC provided a rational molecular design strategy for
novel organic luminogens.
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Figurel. Synthetic route and chemical structure of ASC
B 1. ASC BI & RERE R 57 T 4544

2. SEEGER4y
2.1. SCISZ5M
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2.2. SERE{YER

b - 0] WG A H A EA T K UV3600 BUE MM BT, 566 It R 35 [F 2 5
462> 7] U H 22 1) Cary Eclipse 5% %43 6 06 B2 THIA s 4% 4 3L 4R U 1% 2K F 428 [ Bruker 24 7] ] AVANCE 111 HD
500 MHz % 500 MHz #ZBESLIR LS & 5 s il >R F ThermoFisher A &) ) Q-Exactive Yy AH €41
= R B A SCHEAT AR s PR S5 AR A2 [E Bruker /A F] B Bruker Smart-Apex-11 X-5F 28 8. 54 AT 81X
BT, AR T RCR IR F DL 9,10- RS BUNARAE[ 151 S LRI, [ 4 & 28R MR AR
I BRI .

23. EREHIE

£ 100 mL [J# HBSR 73 AN 1.3707 g 1 9-1#%, 20 mL JG/K LB, 0.85 mL K ZJE, 0.1896 g &
i, HARNESUERRPSARIEER TR 10 he RN R R)E, vﬁﬁﬁﬁ%ﬁ%zﬁma@?ﬁu)f A
HBE, 8 VR S AR =, AR B /K BRI — Ik . RIS R 2 S5 7E S e A I JE K B
B, RSP EAK S, HHBENRGIIE, KRR E AR 2R, R TR R AR AR EL
N 1/3 B AR A TR A A RO T R IREA T A (R 4 B PR ASC, PR 83%. M AT A iZ Ak A
Y158 152°C~153.3°C. 'H NMR (400 MHz, CDCI3), &8.57 (s, 1H), 8.47 (s, 1H), 8.13 — 8.06 (m, 4H), 7.96 —
7.89 (m, 2H), 7.60 —7.54 (m, 6H), 7.28 (s, IH). i m/z: HB{H 305.1204, MHA{H 306.1280(M + H).

2.4. BERIEST

7F 20 mL FOAEEFES A, TN 2 mL & H M 50 mg ASC, R/ & H i HZZE A
10 mL S AR FL oA AR, 3 B s i VR S g A 8 B 3L 5~6 AN/NFLJE, BT 2y
9% ASC HHL .
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Table 1. Single crystals data of Y-ASC and G-ASC
# 1. Y-ASC # G-ASC # R ¥iE

Identification Code Y-ASC
Empirical formula CyHisN
Formula weight 305.36
Temperature/K 295 (2)
Crystal system triclinic
Space group P-1
a/A 8.0095 (3)
b/A 13.1679 (5)
c/A 16.5640 (6)
a/° 75.008 (2)
pre 76.079 (2)
v/° 83.276 (2)
Volume/A® 1635.14 (11)
z 4
Peateg/om’ 124
wmm 0.551
F(000) 726

Crystal size/mm’ 0.05 x 0.04 x 0.03

Radiation CuKa (A =1.54178)
20 range for data collection/® 5.66to 133.672
Index ranges —9<h<9,-15<k<15,-19<1<19

Reflections collected 21852

Independent reflections 5767 [Rint = 0.0448, Rgigma = 0.0354]
Data/restraints/parameters 5767/0/433
Goodness-of-fit on F? 0.946
Final R indexes [I> 26 ()] R, =0.0439, wR, =0.1237
Final R indexes [all data] R;=0.0698, wR, =0.1437
Largest diff. peak/hole/e A 0.12/-0.18

CCDC No. 1947750

CyHisN
305.36
295 (2)
monoclinic
P2,/c
18.5724 (7)
5.3151 (2)
17.5071 (6)
90
109.456 (2)
90
1629.51 (10)
4
1.245
0.552
726
0.05 x 0.04 x 0.03
CuKa (A =1.54178)
5.046 to 133.546
—22<h<22,-6<k<6,-20<1<20
14992
2875 [Rine = 0.0501, Rgjgma = 0.0312]
2875/0/217
0.973
R =0.0454, wR, =0.1269
R;=0.0700, wR, = 0.1467
0.12/-0.16

1947751
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3.2. SR

M ASC (U541 - AT W SOE 36 AT PR A A T ZEIRCIE£E 389 nm (14 2A). HA 7> 744
R ALIE JETEAL Y, A2 R AROCIR S BEEA AR, SR AT A AR R 7 A R 7
PR EANT AR RN BAT BT RO [16]. FATIMRK T ASC £EA [ LU B THE/HLO VR A7 F K
AR, I 2B WTLVE Y, ASC fEAN R & 7K & 1) THF/H,O W 58 o BEAR AR SS, X2 a1
T TEFE IR LR AL . BIAEAIAN 90% /K (I EE, (HAOG IR BN ARMES, T (K R TFAT
IREF IR 7> T B N BEdeia g, I AR ERIE, AR T RO RRRARA &, Z L EYI T RERA
4 i P RO [17].
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Figure 2. UV absorption spectrum of ASC in THF solution (A) and fluorescence emission spectrum in mixed THF/H20

mixed solution with different water content (B)
2. ASC 7 THF A8 UV IR (A) REFRI S 7K E THE/H20 B AA R P AT R SIHIEB)

3.3. ER%MH

ASC WAMTER I B R CBCEEBAG, FRATHE— B IL 7 G IAE db RS TR i . 3
FEH) ASC HL b 7E 365 nm EAMGIR N 8 (0(Y-ASC) M40 (G-ASC) P R A [8] 2 Y6t 1) AR (4 3 A
3B), RIGHOF R ICEIGAE R ZE 2. 8 3C N ASC WM BRI 7 6B, Y-ASC #0585
F R ILE Apax = 530 nm &b, KIERHE N 1.38%; G-ASC LRI AR KA B 1E Apax = 505 nm 48, K%
RFH 18.83%; IXJEHI T ASC TEHL & 35 IR M 72 Hh BT i) S AR S5 M AN R, Wl BB Y-ASC R — 8
(1 n-m (AR EAER, R YRR R R TEA RS G-ASC WIZFIH B Sl 2 A5, A e
WG TSR e AHEAEFARSS, MHEA B NKE. 5HEBEBGEN LT AT T X, &
A G-ASC MR 45 i T R GHRFIE[ 18],

NTHE—B 10 T RS THER T, BATX Y-ASC A1 G-ASC (¥ 5L i AT (7 1 R 4), PRh B8 231
J&F P21/C 1 P-1 ARG R, A0S o P T T HES A R8T 7 P nen FHELAERT, [H)
I 23 (B BRAH ELAR FH BRI T 20 e, A RO a8 BARE 2 M FIRBIMER 71, (2Bt
T X T HES B A 58 nen AHEAEH, TERR T SRS G/ E 6, S ar, ROGCHCRFK.
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Figure 3. The photographic of G-ASC (A) and Y-ASC (B) under 365 nm UV excitation, respectively; emission spectrum of
G-ASC and Y-ASC crystals (C)
[ 3. G-ASC (A)F1 Y-ASC(B)&B A TE 365 nm EIMEEA THA R RRH L5 HEC)

Figure 4. (A) molecular configuration of ASC, (B) and (C) are schematic diagrams of crystal arrangement of Y-ASC and
G-ASC, respectively.
[E 4. (AR ASC I F19EL, (B)FI(CO)SAIZ Y-ASC 1 G-ASC MR AHITIREE

4. &g

Wt AR T BA 4 IR R &4 ASC, BRI Hik R 7: 3 8] T iAW f k. ASC H
AN [ iy 704 B AR 1) 9% P IR 25 S B35, Y-ASC AT G-ASC &4 I H: 5¢ Y6 6 1 A8 43 51 9 530 nm AT 505 nm,
PR 7 6 B PR BN 1.38 %A1 18.83 %, 3 A2 RN AT 1 A A 45 1 rh BLA R e 2 1) R 9 270 1)
n-n A EAE AR T R4 A1, 18 T RGO R RO, 10538 d g i b i) U ool TS,
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