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Abstract: Three novel linear dimeric luminescent materials, BtCzPPQ, DCPPQ and PZPP(Q), were synthesized by
linking two quinoline receptors together into an electron acceptor (A) using the Suzuki coupling reaction, and by
linking donor groups (D) with different electronic donated moiety. All the three materials have good rigidity, thermal
stability (7,>220 C), and high photoluminescence quantum yields (PLQYs more than 70% ). The effects of structur-
al factors such as the rigidity of molecules, linear length, and the donor group on the electroluminescence properties

of the materials were analyzed by characterizing the orbital distribution, thermal stability, and photophysical proper-
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ties of the materials.
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Fig.1  Molecular structures of BtCzPPQ, DCPPQ and PZPPQ.

9,9-(4,4"- IR -[6,6 A ML]2,2" - — ) XL (4,
1-37 28 56 ) WL(3,6- 08U T H-9H-RE I ) (BtCzPPQ)
(A 8 (4,47 - R R 3K - 1,17 -BR R 3E) WL
(BT ) (0.64 g; 1.5 mmol) 5 4-(3,6- LT
FLoof-mE Mk B ) 2K Z T (0. 72 g; 1.8 mmol) I A
100 mL 5 JEE BE ), mACTE] F B 5 mL, — 2K ik JBE
(DPP)20 mL, 140 “CHn#A$ + 36 ho S0 45 W 5
ot P b R S A VS VRV R R, R R B AR TR E

e/ A P (ofo= 1:2) S Ik B8 ) 2E 47 4 )2 A 26
1k, 15 2] JK 2% (4 [ K (816 mg; 47%) . 'H NMR
(400 MHz, CDCl;, TMS, §(10°) ): 8.43(d, /= 8.0
Hz, 4H), 8.35 (d, J = 8.0 Hz, 2H), 8.23 (s, 2H),
8.17 (s, 4H),8. 11~8.08 (m, 2H), 7.96 (s, 2H),
7.77~7.75 (m, 4H),7.65~7.61 (m, 10H), 7. 52~
7.45(m, 8H), 1.48(s, 36H); "C NMR (100 MHz,
CDCl5,8)143.1,139. 4,139.0,130.9,129. 6,129. 3,
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129.0,128.8, 126.9, 124.0, 123.7, 123.6, 119. 8,
116.3,34.8,32. 0, Anal. caled for Ce,H7uN, (%) o
Found: C 88.29, H 6. 69, N 5.02: C 88.21,H 6. 71,
N 4.93. MS (EIL, m/z): [M]" caled for Cg,H74Ny,
1 114. 59; found: [M]", 1 114. 37,

10,107-(4,4"- Z R BL-[6,6"- X MEMK]2,2"- )
(4,13 78 F ) W (9,9- — H 3 -9, 10-2H- 1 g )
(DCPPQ) FA i : #5 4-(3,6- A T FE-9H-Ifmk 3 )
T e B 1-(4-(9,9- — H L0V IE-10(9H ) 3 ) 7%
Z T (490 mg; 1.5 mmol) , H 4% % £ 41 BtCZPPQ,
e 445 B 7R & 4 [ 1K (745 mg; 51%) . 'H NMR
(400 MHz, CDCl,, TMS, §(10°) ): 8.46(d, J = 8.0
Hz, 4H), 8.35(d, J = 8.0 Hz, 2H), 8.24(s, 2H),
8.11~8.08(m, 2H), 7.96(s, 2H), 7. 65~7. 47 (m,
20H), 7.01~6.93 (m, 8H), 6.99~6.94 (m, 4H),
1.59 (s, 12H); “C NMR (100 MHz, CDCl;, 8):
140. 8, 131. 9, 130. 2, 130. 0, 129. 6, 128. 8, 126. 4,
125. 4, 120.7, 120.0, 114.2, 36.0, 31.4. Anal.
caled for C;,Hs4N,(% ) . Found:C 88.67, H 5. 58,
N 5.74: C 88.59, H 5.64, N 5.69, MS(EIL m/z):
[M] * caled for C;,HsuN4, 974.43; found: [M] ™,
974. 36,

10,107 -(4,4"- —Z I -[6,6"- W IEMK]2,2"- )
XL (4,1-3F H 3 ) B 10H-W3 158 ) (PZPPQ) B4 i -
W 4-(3,6- 80T 3 -OH- IR M I ) % 2, T 465 1 4- Wy
W8 3L 2K 2T (452 mg; 1.5 mmol) , H: A4y 55 14
BtCzPPQ, fix 4 15 | B 4 4, [5] {4 (636 mg; 46%) -
'H NMR (400 MHz, CDCl;, TMS, §(10°) ): 8.43(d,
J=8.0Hz, 4H), 8.34(d, J = 8.0 Hz, 2H), 8. 23(s,
2H), 8. 10-8. 08(m, 2H), 7. 89(s, 2H), 7. 78~7. 76
(m, 2H), 7.68~7.45 (m, 26H), 6.07~6.03 (m,
4H); "C NMR (100 MHz, CDCly, 6):141. 7, 132. 3,
131.3,130. 5, 128. 8, 128. 6, 127. 3, 124. 3, 121. 6,
118.9, 113.3, Anal. caled for CeHinN4O, (% ) o
Found: C 85. 88, H4. 59, N 6. 07: C 85.79,H4. 64, N
5.99, MS (EI, m/z): [M]" caled for CgHyaN4O,,
922. 34; found: [M]’, 922. 36,
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Fig.2  Synthetic routines of compounds BtCzPPQ, DCPPQ and PZPPQ.
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&l 3 fros A H bR Ak & 9 BtCzPPQ . DCPPQ Fil
PZPPQ 7 F 2K ¥ i Hh I 22 19 2¢O & S Ol 3% RN 2%
A ] L W 3, LA K fE 2-MeTHF %5 7] /1, 77 K
T I A AR O R g . o, BieCaP-
PQ Y % 563 A 430 nm, DCPPQ i % 5 6 1% N
479 nm, PZPPQ [ & §F 6 1E 4 527 nm. = bA
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L 2-MeTHF J9 3500 42 77 K i (9 B 6030635 (o) .
Fig.3 UV-Vis absorption spectra (a) , fluorescent emission
spectra (b) and phosphorescent spectra(c) of the fi-

nal products.

AH TR 52 A 15 B0 45 P 1 28 31 X T 5 = 2R S g
e 22 (AEs) W8 35 8 S IA 2. eAbh, = A # ok
¥l B A B m L EUR Ot & 7 2 (81%, T1% Fil
T0%) o = BHRE R 3 B I Kk AE R 5 PE
T, H 9 e S F5 A 3 il o 15,18,26 ns; AL Z
B PR R S SR G S AR 11 B A R S b R
HA A HFa 12 ns(EHFar)F 1.3 ps(K
)"
3.3 BRAFEMR

=N LT ) A 2 TR AR A BT
% (TGA) 1 22 7 H9 4 i #43% (DSC) #E 47 R AE I 3K
(Bl 4). =/ ba W ny 30 i B T,(R 55 5
5% A9 3R ) 43 51 94« BtCZzPPQ (432 °C) \DCPPQ
(418 “C) LA K PZPPQ (425 °C) . VLW ENIENE

== BtCzPPQ
=N, =0=DCPPQ
\=O==PZPPQ

1 1 1
150 200 250 300
1 1 1 1 1

0 100 200 300 400 500 600 700
T/°C
E 4 A& BiCzPPQ . DCPPQ LA 2 PZPPQ Y H TR 73 #7 il
ZR L M (R o

Fig.4 Thermogravimetric analysis and differential scanning
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calorimetry curves of compounds BtCzPPQ, DCPPQ
and PZPPQ (inner panel).
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PR ORE B A 85 i PR E T o DSC &5 2R &
B, = A B A & W0 H A B 1 B B AL 5 A2 iR
JE(T,) , 7% 3 M 263,225,232 °C. [H Ay XU W ok
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eV, [l B AR 4 48 A0 W 0O 3% 11 55 S 1 LUMO
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Fig.5 Oxidation potential test curves of compounds BtCzP-

PQ, DCPPQ and PZPP(Q.
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Tab. 1 Thermodynamic, photophysical and electrochemical data of fluorescent compounds

Compound* r/C T/C Ay /mm A e Inm HOMO/LUMO*/eV AE/eV' PLQY/%*
a 263 432 416 430 -5.35/-2.36 0.52 81
b 225 418 439 479 -5.22/-2.39 0.25 71
¢ 232 425 456 527 -5.13/-2.40 0.03 70
a 176 259 389 476 -5.14/-2.35 0. 09 65

4T BICZPPQ (DCPPQ \PZPPQ Fil QLPXZ ;"7 F J 14 i rh i) 2k 1) el 14y 48 AN IRE A 06 1 0 Sl 2 18 5 HOMLO {1 28 S8 Ak 38 I it 2 1) 2
LRI, LUMO EAR SR HOMO FIG2AA15 Bt 13 45t 5 AR A o = 2R A SRR 00 133 465 8L 5 o bR F 0 P R e BB et 17 3

3.5 ERItEER TR b I LUMO W 4E b T2 K 8ot Ik
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311G (d,p) ATk . B 6 R LAk S5 (1 43+ 4
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HOMO #lL3l K43 43 1 26 45 R 50T |, D8 43 41
i 7 Z A oT b, B I HOMO T LUMO 7 78 8%
K#EZ, 1M DCPPQ Al PZPPQ Y HOMO #% B fil 7£

DCPPQ il PZPPQ ) HOMO #l LUMO 43 55 & Ji #%
o MR g 52 1A R Y e f 3R A L T
1M 38 8T 2R LI A A 25 S 0 SRR AT LA 25 Ol 4
G A S i AR R TR . AHE T BiCzP-
PQ,DCPPQ 1 PZPPQ K 1 T 45 ¥+ BE JJ B 5 (1Y
HL - 25 AR DAL DRIt &4 A2 R Tl R B A P B m 1
XL TR ME R RE R . AT ER
&, Y AR TT Ry HA T 45 R T BT B
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Fig.6  Molecular structures and front orbital distribution of compounds BtCzPPQ, DCPPQ and PZPPQ.
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Fig.7 Configuration and energy levels of the devices A-C
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Fig.8 Current efficiencies (CE) (a) , power efficiencies (PE) (b), external quantum efficiencies (EQE) (¢) and L-V(d) curves
of devices A, B and C.
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Tab.2 Summary of characterization performance of devices

A, BandC
L./ EQE,,/ CE ./ PE, . /
Device Z ) ) ‘ ) .
cdem™)" %" (ecd*A™)"  (Im-W™)"
A 250 0.36 0. 86 0.25
B 458 0.26 0.58 0.20
C 544 0.18 0.53 0.23

R R ST R R A AR L R AR S KA S AR IR R
fif.
S REARCR TR . IS, = Ak W
BESR, JE SS TR RE 0 R A e TR o
XA WORL AT A5 A% 1 T DR R RO, R Y
We) 5 g PR ROR s T Hoh TR T A R BRI L AR
AR T8 U A A L Z8 B A R 1 ROR ZAIK
i d B9 i Fe AT AT LA, 2 0F A B HL B
3.2F /n\“‘ .
2.8f —<—8B
2'4;“.....»‘/ A‘““““:A:im.

2.0

EL intensity/a. u.

0.4

o= 1 1 1
400 500 600 700 800
A/nm
B9 #ABAICHREECRILIGIE.
Fig.9 The electroluminescence spectra (EL) of devices A,

B and C.
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PRUE T 43 F B 504 B, DA (A5 = 4R35 2L
AR HCEUR TR (570%) X A5G FATT 1Y
. = A0 Frh A IR R A TR R R
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PZPPQ ] HOMO %JLif 43 A1 (2 43 A 16 45 1 JE A
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