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Abstract: In this paper, a novel auxiliary ligand functionalized donor-acceptor(D-A) type near in-
frared-emitting iridium ( Il ) complex (CH,OTPA-BTz-1q),Ir(pic-FL) was synthesized by connecting
alkylfluorene (FL) to picolinic acid (pic). Through the study of UV-Vis absorption and photolumi-
nescence spectrum, the complex has a strong intramolecular charge transfer transition (ICT) absorp-
tion peak and a photoluminescence peak about 720 nm due to the strong D-A effect of the CH,OTPA-
BTz-Iq ligand. Furthermore, the photoluminescence and electroluminescent properties of (CH,0T-
PA-BTz-Iq),Ir(pic-FL.) were improved by introducing alkyl chains and FL group with high fluores-
cence quantum efficiency, good solubility and film forming performance. In (CH,0TPA-BTz-1q),Ir-
(pic-FL)-based OLEDs, a maximum external quantum efficiency (EQE_ ) of 0. 92% at 722 nm was
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obtained, which is much superior than that of the (CH,OTPA-BTz-1q),Irpic-based OLEDs (0. 41%

at 723 nm).
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Fig.1  Synthetic routes of functionalized auxiliary ligand FL-pic and iridium( Il ) complex (CH,0TPA-BTz-Iq),Ir(pic-FL)

(s,1H),7.73(d, J=15.4 Hz,2H), 7.38~7.27(m,
8H),4.06~3.85(m,5H),2.01(s,4H),1.35~0.95
(m,14H),0.95~0.77(m,4H) ,0.65(s,5H) ., "“C
NMR (75 MHz, CDCL,) , 86 (10°):165. 21, 154. 98,
150. 48,141.07,140. 75,138.92,127.00,126. 91,
126.72, 122.78, 120. 88, 119. 63, 77. 48, 77. 26,
77.05,76.63,68.93,54.93,53. 44,52. 46,40. 37,
40.23,31.76,30.00,29. 54,29. 19,28.72,25. 41,
23.69,23. 64,22.57,14. 07, Anal. calcd for C,,H,, -
NO,: C, 79.49; H, 8.44; N, 2.73; 0, 9. 34; found:
C,79.51; H,8.43; N,2.77;0,9.29,
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mmol) b &%) 2.8 mL 5% A NaOH % ¥ .8 mL !
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'H NMR (400 MHz, CDCL,) ,8(10°): 8.19(d, J=
4.5 Hz,1H) ,7.77~7.64(m,2H) ,7.50(d, J=8.6
Hz, 1H) ,7.44~7.24(m,7H) , 4. 00 (t, J=6. 7 Hz,
2H), 2.06~1.87(m,4H),1.79~1. 64(m,2H) , 1. 34~
0.96(m, 14H),0.81(t,J=7. 1 Hz,3H) ,0. 73~0. 52
(m, 4H) . Anal. caled for C, ;H,NO,: C, 79.32; H,
8.27;N, 2.80;0,9. 61; found:C,79. 40; H,8.29; N,
2.83;0,9.48,
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MK IER AP F 100 'CIZ B 36 he 15 1R %
B, ARSI 15 mLZ& K, AW A
W, A ER K R A HLZJCOK MgSO, T4 . 1
ISR B, B TR AR A AR
B i [ K (400 mg) , HAEH T F — 2B . &
B 2 [ R I A 50 mL B4 CUf p BRI AfE &
¥ FL-pic (260 mg, 0. 52 mmol) . J& /K Na,CO, (82
mg, 0. 78 mmol) .15 mL O TEE R OB R AR AR
PR 110 “CR N 36 he 1R RN, R 22,
A 15 mL ZE 18 7K, G0 Jot 26 I, A0 R B K Uk
WL APLUZTEK MgSO, T4 . i U8 |, 180 25 18 B
FVER S R O TR S ER=2:1(V/V)
e R AR AT A B AR AL A [ K 148 mg, 77 R
29%. '"H NMR(400 MHz,DMSO-d,) ,8(10°): 9. 69
(d,J=8.8 Hz,1H),9.48(d, J= 8.8 Hz,1H),8.57
(d,J=6.4 Hz,1H),8.07(d,J=8.0 Hz,2H) ,7. 88
(d, J=6.4 Hz,1H) ,7.76~7.63(m,8H),7.58(d,
J=6.8 Hz,1H),7.38(t,/=6.0 Hz,3H),7.26~7. 17
(m, 9H),7.00~6.91(m,16H),6.50(t,J=9. 0 Hz,
4H),6.40(s, 1H) , 6. 17(s, 1H) , 4. 62 (1, J=6. 0 Hz,
4H), 3.94~3.92(m,2H),3.75(s, 12H) , 2. 00~
1.90(m,8H), 4.50~1.47(m,2H),1.27~0.92(m,
34H) , 0. 76~0. 69 (m, 9H) , 0. 49~0.42(m, 4H) .
“C NMR(101 MHz,CDCI,), 8(10°):171. 22,170. 37,
169. 25, 160. 58, 159. 03, 158. 58, 156. 02, 155. 83,
150. 59, 148. 59, 148. 17, 145. 05,144. 93, 144. 84,
141.53,141. 08, 140. 79, 140. 54,140. 26,137. 36,
137. 16, 130. 86, 130. 25, 129. 34,129. 22,129. 01,
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28.73,26.72,26. 64,25.49,23. 74,22. 66, 14. 12,
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Fig.2 TGA curve of (CH,OTPA-BTz-1q),Ir(pic-FL)

5% K, B AR CH,OTPA-BTz-1q FI IR & ¥
(CH,0TPA-BTz-1q),Ir (pic-FL) 7E — & W % 14 Wi
(107 mol/L) Hh g 28 4 - 1] UL (UV-Vis) W Wi F1 O 8
&6 (PL) J6 i an 1l 3 fr 7R, i & 4 (CH,OTPA-
BTz-1q),Ir (pic-FL) 7E [& 4 & v ) UV-Vis 0 1 FI
PLOGIE L Q1 3 s , B4 W3R 1. Wy [81 AT 0, 78

1221
1 of  — (CH,OTPATBToIq) Inpic-FL) in solution ]| 5

: — (CHw()TPA-BTZ-Iq)2Ir(pic-FL) in film : -
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3 .
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B3 Bk CH,0TPA-BTz-1q #1 (CH,0TPA-BTz-Iq),Ir (pic-
FL) 7 = & BE % W (107 mol/L) LA & (CH,0TPA-
BTz-1q),Ir(pic-FL) 76 [ {4 # 5% v (1% 48 4 - 07 D i ik
AEECE e

Fig.3 UV-Vis absorption and photoluminescence spectra at

room temperature of CH,OTPA-BTz-lIq ligand and

(CH,OTPA-BTz-1q),Ir (pic-FL) in dichloromethane

solution (107 mol/L) , and (CH,0TPA-BTz-1q),Ir (pic-

FL) in solid film.

W, B AR CH,OTPA-BTz-Iq W Y& )G 3 7 280~
550 nm 3 FEl N A PGS B S 04 W0 43 O A T
295 nm F1393 nm /£ 47, X 43 A H 8 T4 F ) w-m
Ha i BRI A3 F 9 H TG A BT (TICT) Wi . il
A 0 0 W 1S 47 T 280 ~ 600 nm I R, 5 A
B W% WG E HH LG, 7E 300 nm 22 A5 B SR WU T T
F AR A B ECAA Y A e LR Y 'LC e HL A R
iT ,400~500 nm 1% W W I 19 J& T 58 1) D-A /E H &
FHICT Wi, 500~550 nm FY 55 W Wi s 091 & T e
FUVF Y 4 J8 B TC AR (14 H o7 7 7% ('MILCT) A E 44 2]
B A f4 Fi 7 5% A% RO ('LLCT) LA K F Jie 25 B /Y
'MLCT FILCT AT & A . 78 [ A 8 B R 25
T e RO A7 A 2 15 nm LTS, X 2
J oy F IR w-m FERLS B . R BUR kg T
ML TE 480 nm B LK T LB AW AE A b
VTR TP A e KR BN T 717 nm B3I £ 41 X 88K,
T T3] A RS 1) de K R P29 S nm I 218 A0
T 722 nm, 5 CH,OTPA-BTz-Iq (¥4 % % K & 390

x1 BEEY(CHOTPA-BTz-Iq),Ir(pic-FL) X ¥ IE B Z MG E M H R

Tab. 1 Photophysical, electrochemical and thermal parameters properties of (CH,0TPA-BTz-1q),Ir(pic-FL)
A, /nm A, /nm 7/ D/ k'Y K/ E onoEono! AE;/ Tl
solution® films" solution  films" s % (10's™") (10°s™) eV eV °C
304, 365, 467, 545 305, 370, 490, 560 717, 790 722,791 0.37 0.46 1.24 2.69 -5.09/-3.03 2.06 342

‘Measured in degassed CH,CL,( 107 mol/L). "Measured in films. ‘Measured in degassed CH,CL, relative to Ru(byp),(PF,),(® =6.20%) and cal-
culated according to the equation of (1{:45‘('r]fISAI_/’r]I_ZI‘AS). ‘Calculated by k=®/r and k=(1-P)/7. "E 00 0=—(E  ~0.244)-4.80 eV, where

0.244 eV is the potential for ferrocene vs. Ag/AgCl in acetonitrile. iEg =E

LUMO ™

E

wono- The temperature at a weight loss of 5% under N, atmosphere.
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