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Synthesis, Aggregation-Induced Emission Enhancement and
Two-Photon Induced Fluorescence of Pyridine End-Capped
9,10-Diaryl Anthracene

Guan, Chengfei Qian, Ying*
(School of Chemistry and Chemical Engineering, Southeast University, Nanjing 211189)

Abstract New dendrimers 9,10-bis{4-[N,N-bis(4-pyridylvinyl)phenylamino]styryl}anthracene (4Py-PAA) and 9,10-bis{4-
[N,N-bis(2-pyridylvinyl)phenylamino]styryl }anthracene (2Py-PAA) were synthesized by Heck coupling reaction with pyridine
as branches, and anthracene as the core. The structures were characterized by '"H NMR, *C NMR, HRMS-MALDI-TOF. The
UV-vis spectra, fluorescence spectra, fluorescence lifetime and quantum yields were measured, and dipole moments of
4Py-PAA and 2Py-PAA were calculated. The frontier orbitals were studied by cyclic voltammetry. Solid fluorescence spectra,
fluorescence spectra in aqueous tetrahydrofuran (THF) with different water/THF ratios and absolute quantum yield of
4Py-PAA and 2Py-PAA were measured. 4Py-PAA emitted blue-green light in THF and red light in the solid state. In the sol-
vent mixture with 70% water, 4Py-PAA emitted a yellow light and the intensity was 3-fold higher than that in THF. Therefore,
4Py-PAA is AIEE-active. Measured with the two-photon induced fluorescence method, the values of TPA cross-section of
4Py-PAA and 2Py-PAA in THF were 193 and 101 GM, which obtained at 800 nm wavelength from a femtosecond laser
source. The results showed that 9,10-diaryl anthracene end-capped with 2-pyridine and 4-pyridine had good fluorescence and
two-photon absorption properties.

Keywords Heck reaction; pyridine substituent; 9,10-diaryl anthracene; aggregation-induced emission enhancement; sol-
vatochromic behavior; two-photon induced fluorescence
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Figure 1 Synthetic routes of 4Py-PAA and 2Py-PAA
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Figure 3 PL spectra (a) and plots of maximum emission inten-
sity and wavelength (b) of 4Py-PAA versus water fraction in the

water/THF mixture
Solution concentration: 100 umol/L; excitation wavelength: 400 nm
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JE4 1.0X 10> moleL ™" ¥ 7E = it Nl e 7521,

TR AEIRAR 2R (CV)P 2 5 w] DL H A AL
531 1f HOMO I LUMO REZ), M ifi ] LASZEL HLAR AL A
RGBT A B2 A ) Be i VT HC. K 35 i
M 0.05 pm AR ERE 7 BB R B, 4mlfEN
i oK O LK PEDE, W ERHWE R 0.10
moleL ™" PU 35 m SR B A VN S R LR T, A
SUHBE, e ) R I o8 8 — BN 1) U AN S G
RS TR, FESIREEN 1077 moleL ™. F14ilivu
Flhy 2~—2 V, FHEEN 50 mVis. B 9 &9
4Py-PAA Fl1 2Py-PAA FI75 G IR 22 i 2. 5l
SR ATEICH, R A E,=1240/2, tHE S
¥) 4Py-PAA F1 2Py-PAA ({12545 45843 3 Ky 2.25 F12.27

0.0 !
400 450
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1 ARSI SYI G BT
Table 1 Photophysical properties of title compounds

a a =N
Compd. ADSmm g, /(10° Lemol 'sem ™) A% /am Dy 7¢/ns §;§ if/o ¢'/GM
4Py-PAA 392° 0.78" 484" 0.48" 2.68" 2.93 192.65"
2Py-PAA 397 0.79° 475" 0.46" 2.28° 1.41 101.11°

“TPEF spectra were recorded at room temperature at ¢c=1.0X10"* mol/L; 1 GM=1X10""" cm*+s/photon-molecule. * Measured in THF at room temperature at ¢=

1.0X10° mol/L.

100+

50+

Current/uA
o

-1007

20 15 10 05 00 -05 -1.0 -15 -2.0
Potential/V
Bl 9 b 2Py-PAA F1 4Py-PAA FIFEFRMA 22 2
Figure 9 Cyclic voltammogram of 2Py-PAA and 4Py-PAA
eV, HTEIMR % 2k %A 5 8 AL T HOMO figs
éj\%ljj"j - 546 %D - 543 eV. ﬁ EE ELUMO:EHOMO+Eg9 H_
19 LUMO REZL4r ok —3.21 fil—3.16 eV.

2 Zig

Wik Heck I N A e T W FlORT LK T 43 1
9,10- - {4-{4-[N,N- . (4-NLWE LI F8) R FE 2 38 0K 206
FL) B((4Py-PAA) F1 9,10- - {4-{4-[N,N-_(2-ML I 24
FOY RV I K LI ) B (2Py-PAA). i, 4Py-PAA
HATRAEDO e m PR, biE H,O/THF RS
KRR, PR IEK AR, PSRN G
K, M KEIAR] 70% 0 5 6am A THE Hr) 3 44,
HEWT 4Py-PAA SREETCHGTRE SRS R 401 W H e
o RHLEL. RAXOETFEFRIEEAR, MR T
4Py-PAA Fl1 2Py-PAA & KFMEOG N THF ¥ #H (1 X0
TSR 43 K #) 192.65 A1 101.11 GM, i8H5E T 1k
BRI BT SO TR, R
675 i R LA M T AR R AR e vk T B S T R
537 HOMO Fl LUMO fE4%. il i A MEROE 5 e
HGHELHEL T 4Py-PAA F1 2Py-PAA FMBMEAR. S 45
FRI, AN (Rt e v 35 43 1 BRI A R K 52
M.

3 SLOEY
3.1 {Lg5itH
WL = 26 oK BEIREN . WULET . RS, N,N-
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ZHUIE BB (DMAC) SR 1 1 245 4 AL AR A
BT, W2l 2- LARHEMENE | 4- LI FEENE | S ERAE |
(AR SR ORI B B R A I A BRA ], b
ail. =K. Efi. SRR F TR ] R
BT, srdral. 9,10- S H R EH TCL AF], 74T
afi.

FEYD AR 1% i F #8  Brucker 723 7 45 P21
AV-300 MHz BZREILARACGNAT, LL CDCly 4y,
TMS {EANFR. 1585 X-4 T B HUE S A 2. MALDI-
TOF MS &4 [E Brucker 24+ 4 MALDI-TOF/
TOF Al Ultraflex IT B 5i5%4%, LA a-HCCA A3, KH]
HP B ). LA nT WG % /E H A Shimadu
UV-3600 Y58 Ah—n] Doy e vk B, 26 kit Fi
e H fir /& 1) Edinburgh FLS-920 IR i) 43 #5866 1
SO 5 5 AN S0 BT A5 FH 1 F A 272 23 Hr e 4 b 55 18 CHI 24
&) (CH Instrument, Austin, Texas, U.S.A) /=[] CHI
660B 7 HL Ak 2% T RS, KH =W RS, Sy
FIH R HUAR(SCE), %) HAR AL E1 22 Wb, 30 FEL A (GCE)
h TAEHIR, kA bR, 4-[NN-"(4-TIA ) 2 A
2K S 225 SCHR[43] 0726 B 9,10~ (7. L P i —
LR E 276 CHR[44, ASTHVEA G 9,10-X {4-{4-[N,N'-
AR E SR LA ) R - B (An-BIPAS) A &
Ji% 2 7% SCHR[46].

3.2 WHARES FHIEK
3.2.1  9,10-3 {4-{4-[N,N'- = (4-#2 K F) R ALK THe
H 3 F ) - B (An-BIPAS) 494 A%,

Ny -4 F, [V 3.0 g (5.8 mmol) 4-[N,N-—(4-ilt
KRR EE R 40 mL DYS G AW P & A
1.2 g (2.5 mmol) 9,10- — (V. F 3L TR R — 218 1 DY &
WMV, S FEERE 1 h, ARG 5 mL & T B 1)
USRI HIR(30%, wt), =il BNV 12 h, g %515
PR E AR, A2 % 10 mL CH,Cl,, 20 mL 255 1
KPES, TG CHyClL, 4 a G EIR i A4 2.4 ¢,
P % 78%. m.p.>300 C.

3.2.2 9,10-Z{4-{4-[N,N-Z (4-MLIE Z s B ) K R E &)
KT IHE)E (4Py-PAA) YA Y

TETRKTALNT, 4 9,10-X{4-{4-[N,N'- " (4-fit

FRF)VEFE IR L HE KL B0 1.2205 g (1 mmol). IR
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MRIEX

B 0.1698 g (0.8 mmol). —(4BH ZKIE)HE 0.2436 g (0.8
mmol) FIEEEZAE 0.0898 g (0.4 mmol) i A F) 3 41 3 38 45
o, BN 15 mL [ NN-—F 3L Z e 1 mL (1) 4-2
WSFEMEIE, P&V E00E 20 min, ZH18THEE 130 C, Kk
I 96 h, WHIE G ER] 50 mL FEEH, M HEE©
WA, ShaE, T4 K= A I AT R Al (ORI 1) o — &
Hpe-HEE, Vi Vy=20:1), fHRZ A& 0.3950 g,
P72 35%. m.p.>300 ‘C; 'H NMR (CDCls, 300 MHz) o:
8.57 (s, 8H), 8.30~8.44 (m, 4H), 7.86 (d, J=16.41 Hz,
2H), 7.62 (d, J=8.10 Hz, 4H), 7.45~7.57 (m, 12H),
7.31~7.37 (m, 12H), 7.13~7.20 (m, 12H), 6.90 (dd, J=
16.5, 6.30 Hz, 6H); IR (KBr) v: 3024, 1630, 1591, 1501,
1416, 1317, 1289, 967, 796 cm™'; *C NMR (CDCl;, 300
MHz) d: 149.96, 147.35, 144.61, 132.26, 130.90, 130.84,
129.47, 128.03, 127.58, 125.12, 124.93, 124.47, 123.90,
123.84, 120.54. HRMS-MALDI-TOF calcd for Cg,HgNg
[M-+H]" 1129.4957, found 1129.4959.
3.2.3  9,10-={4-{4-[N,N-—(2-MLIE T I £ ) H E | | &)
K IHEE(2PY-PAA) YA B

LKA T, K 9,10-X {4-{4-[N,N- . (4-filt
RIE VR FER MR AL #0 1.2205 g (1 mmol). R
B 0.1698 g (0.8 mmol). — (2 FHAHL) % 0.2436 g (0.8
mmol)FIE R 0.0898 g (0.4 mmol) i 31 3af b B I
t, FBIN 15 mL [ N,N-—F 5L Z kAT 1 mL (19 2-2
e, PV 20 min, 2B THE S 130 C,
V.96 h, VAHIA A MG IER] 50 mL R, HT AR
A, s, T =) AT ST R Al e iRy —
AR BE-FEE, v r=20 1), EEERARE K 0.4740 g,
P 42%. m.p.>300 ‘C; 'H NMR (CDCls, 300 MHz) §:
8.59 (d, J=3.96 Hz, 4H), 8.40~8.48 (m, 4H), 7.84 (d, J=
16.32 Hz, 2H), 7.60~7.68 (m, 12H), 7.43~7.56 (m, 12H),
7.37 (d, J=8.01 Hz, 4H), 7.16~7.24 (m, 8H), 7.03~7.15
(m, 12H), 6.88 (d, J=16.1 Hz, 2H); IR (KBr) v: 3028,
1634, 1595, 1582, 1506, 1468, 1326, 1289, 971 cm ™ '; 1°C
NMR (CDCl;, 300 MHz) &: 155.80, 149.60, 147.22,
136.42, 132.03, 131.50, 128.15, 127.61, 126.60, 125.16,

124.86, 124.03, 121.84, 121.72. HRMS-MALDI-TOF
caled for CgpHeNg [M + H] ©  1129.4957, found
1129.4959.

B ORI RSP EIR BB ST SR
AU T WRC 56 R 3 B
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