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Scheme 1 Synthetic routes of ligands and Ir-complexes
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SR ) SR Acros 283 A P . HEARRN Y AL 5L T b 4l 7).

Varian GEMANA-300 MHz #3% 4%, WARN TMS, %574 CDCL; Finnigan 4021C GC-MS i {¥;
MALDI-TOF ( Model BIFLEX ) ®47 Bt {¥ ; Flash EA1112 JCZE 411X ; Hitachi U-3010 % 4h-1] U5
HEY; Hitachi F4500 2¢6611% ; Edinburgh, Model FL920 B T804 ; & F =S MME . LLo.5
mol/L BRERZ TR WONAREY) | AR AW BCH] R ~ 10 7 mol/L B 2R, FHE /TR 0.5 h, &
M R IS, M RIEei, IFE T L.

1.2 ERRURSK (D) B SYRIE R

1.2.1 4-EFEEEFTEH) WA K SHICHE[7] 7, YL1-JRACIE Bibe MK 2 8 JFORE, 1538
R, 73 72% . "H NMR(CDCL,), 6: 7.93(d, J=8.8 Hz, 2H), 6.92(d, J=8.8 Hz, 2H), 4.01
(t, J=6.6 Hz, 2H), 2.56(s, 3H), 1.79(m, 2H), 1.46 ~1.31(m, 8H), 0.89(t, J=6.8 Hz, 3H).
MS, m/z(C,H,,0, iHEAH) : 234(234.32).

1.2.2 4-E+AKRAEKTEH2) AKX LR L, 2% 58%. 'H NMR(CDCL,), §: 7.93(d, J =
8.8 Hz, 2H), 6.93(d, J=8.8 Hz, 2H), 4.02(t, J=6.8 Hz, 2H), 2.56(s, 3H), 1.79(m, 2H),
1.46 ~1.26(m, 26H), 0.88(t, J=7.0 Hz, 3H). MS, m/z(C,,H,, 0,318 (H) : 361(360.60).

1.2.3 2-(4-F & 3EHKE)- R sE (CH,0-pppy, 3) W& K SHRICIR[4 ] 07k, LKL 2 1
IR, AR ORI A, KL R AR [ V(A ) : VIZRROTER) =2: 11408, R ESG 23T 6
IR SR, 77 #46% . "H NMR(CDCL,) , 8: 8.19(s, 1H), 7.94(s, 1H), 7.92(s, 1H), 7.48(s, 1H)
7.00(s, 1H), 6.97(s, 1H), 3.86(s, 3H), 3.03(m, 2H), 2.85(t, J=9.0 Hz, 1H), 2.72(m, 1H),
2.32(m, 1H), 1.42(s, 3H), 1.24(d, J=5.5 Hz, 1H), 0.67(s, 3H). MS, m/z(C,,H, NO 15 MH) :
279( 279.38).

1.2.4 2-(4-F FEREFEFEE)- I (n-C,HO-pppy, 4) B4 % LULEW 1 RIERE, JrkfE b,
HEGHAER, 7% 40%. "H NMR(CDCL,), 6: 8.20(s, 1H), 7.95(s, 1H), 7.92(s, 1H), 7.50(s,
1H), 7.00(s, 1H), 6.97(s, 1H), 4.01(t, J=6.6 Hz, 2H), 3.03(m, 2H), 2.87(t, J =6.4 Hz,
1H), 2.73(m, 1H), 2.32(m, 1H), 1.80(m, 2H), 1.43(s, 3H), 1.36 ~1.32(m, 8H), 1.25(d, J =
5.4 Hz, 1H), 0.90(t, J=6.6 Hz, 3H),0.67(s, 3H). MS, m/z( C,;H,;NO iT5 1) : 364(363.54).
1.2.5 2-(4-FE+RNEEEFEE)- RKIFRE (n-CH,O-pppy, 5) WA K  LIMLEY 2 MR, Ikl
b, BEEER, 7% 36%. '"H NMR(CDCL,), 8; 8.20(s, 1H), 7.95(s, 1H), 7.92(s, 1H), 7.50
(s, 1H), 7.00(s, 1H), 6.97(s, 1H), 4.01(t, J=6.6 Hz, 2H), 3.03(m, 2H), 2.87(t, J=5.5 Hz,
1H), 2.73(m, 1H), 2.32(m, 1H), 1.80(m, 2H), 1.43(s, 3H), 1.38 ~1.26(m, 26H), 1.23(d,
J=5.5Hz, 1H), 0.88(t, 3H),0.67(s, 3H). MS, m/z( Cy,H,,NO 15(E) : 489(489.77).

1.2.6 Ir(CH,O-pppy),(6) By & & ZSHCHR[4] F, UMLEY 3 BER, 7m% 42%. 'H NMR
(CDCL,), 8: 7.50(s, 1H), 7.46(d, J=9.8 Hz, 1H), 6.78(d, J=1.8 Hz, 1H), 6.63(s, 1H), 6.43
(d, J=9.0 Hz, 1H), 3.61(s, 3H), 3.01(m, 2H), 2.50(m, 1H,), 2.28(m, 1H), 2.19(m, 1H),
1.30(s, 3H), 1.13(d, J=8.6 Hz, 1H), 0.63(s, 3H). TOF-MS, m/z( Cy,He,IrN,0, iH5(H) : 1027.6
(1027.3). JCEMHIEIE (% ,iH531H) . C 66.69(66.64), N3.51(3.59), H6.60(6.58).

1.2.7 Ir(n-C,H;0-pppy) (7)) 894k  LIMEAY 4 MERE, kR L, 7% 38%. '"H NMR(CDCI,),
8:7.48(s, 1H), 7.44(d, J=8.5Hz, 1H), 6.77(d, J=1.8 Hz, 1H), 6.63(s, 1H), 6.42(d, J=8.4
Hz, 1H), 3.76(t, J=6.2 Hz, 2H), 3.00(m, 2H), 2.51(m, 1H), 2.27(m, 1H), 2.18(m, 1H),
1.62(m, 2H), 1.29 ~1.25(m,11H), 1.13(d, J=7.8 Hz, 1H), 0.88(t, J=6.9 Hz, 3H), 0.63(s,
3H). TOF-MS, m/z( C.sHo IrN, O, TFEAH ) : 1279.7(1279.8). JLEMrSE (% i 8EAEH) . € 71.03
(70.38), N3.26(3.28), H7.65(7.56).

1.2.8 1Ir(n-C, Hy;O-pppy);(8) 854 i LIMEAW S Mk, ik L, 7% 32%. 'H NMR(CDCL) ,
8:7.48(s, 1H), 7.44(d, J=8.7 Hz, 1H), 6.77(d, J=1.8 Hz, 1H), 6.63(s, 1H), 6.42(d, J=8.5
Hz, 1H), 3.76(t, J=6.8 Hz, 2H), 3.00(m, 2H), 2.51(m, 1H), 2.27(m, 1H), 2.17(m, 1H),
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1.62(m, 2H), 1.29 ~1.26(m, 29H) , 1.12(d, J=7.5 Hz, 1H), 0.88(t, J=7.0 Hz, 3H), 0.63(s,
3H). TOF-MS, m/z( C,p Hiy N;O,Ir #5351 ) : 1657.8 (1658.5). JC & /0 Hr 52 (E (% , 5 1H)
C 73.34(73.86), N2.50(2.53), H9.17(9.11).
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Fig.2 Emission spectra of the complexes in Argon-degassed 2-MeTHF
at 77 K(e) and room temperature(298.15 K) (o)
(A) Ir(CH;0-pppy)3; (B) Ir(n-C;H;5s0-pppy)s; (C) Ir(n-CygHsz30-pppy)s.
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MR, FEARCTEA Y 8 Ir(n-C i Hy O-pppy ) s | A B FFIRIOGIEAT R, BEMIR (77 K) Rttty
FRICTERARB AN, X—HE T RESEAR F RN . PO KEEMATE, A REERAY
IyFR AN GRS RTE , (501 Ta) A9 AH BV FH 32 BRI ok T & AR R AR
2.2 EFFERHNE

PR B I E R, BRRZE TE 0.5 mol/L BMIA M P& T 7% &, (¢) =
0.546/[1 +14.5 ¢, Hrp ¢ HERRE TR E. AW 6, 7, 8 B E(E 574 0.54, 0. 50,
0.42, EMTWETF I RKKFEEAL, X 5EMWEELS T REEAC. Kt BRIk b, Xk
AT SRR NECE. Feul 2B AY 8, TR 3 440 16 Mk KaE, M em gt
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AR IEE SR, XBRAS TR BE G 2, RSB G, 15 200 5 DL SR F
FEAT LT T R Ee B (H5 S ) SR 1 .

Table 1 Lifetime data of the Ir-complexes

77K *“ Room temperature (298. 15 K)“ .
Complex Aerated condition”, 7/ns
T/ s T,/ s T/ s T,/ s
6 3.61(71.0% ) 13.25(29.0% ) 2.64(72.6% ) 14.64(27.4% ) 27.8
7 3.12(75.2% ) 14.23(24.8% ) 2.66(75.5% ) 13.45(24.5% ) 39.9
8 2.68(86.3% ) 14.13(13.7% ) 2.62(79.3% ) 14.83(20.7% ) 33.9

a. Measured in Argon-degassed 2-MeTHF (10 = mol/L) ; b. measured in aerated 2-MeTHF solution at room temperature.
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Synthesis and Photophysical Properties of
Tris ( pinene-2-phenylpyridine ) Iridium
Complexes with Alkoxy Groups

HE Jian'?, WANG Peng-Fei', LIU Hong-Mei'”, ZHANG Xiao-Hong' "
(1. Nano-Organic Photoelectronic Laboratory, Technical Institute of Physics and Chemistry,
Chinese Academy of Sciences, Beijing 100080, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract Heavy metal complexes as the highly efficient phosphorescent emitters in organic light emitting di-
odes( OLEDs) have been extensively studied in recent years. The complexes containing Ir( Il ) have usually
been modified to further improve electroluminescence( EL) efficiency. In our previous work, Ir( pppy), [ tris
(5-phenyl-10,10-dimethyl-4-aza-tricycloundeca-2 ,4 , 6-triene ) iridium | was synthesized by introducing pinene
group as a spacer to decrease concentration quenching and showed good EL performances. In the present
work , we studied the modified Ir( pppy); by attaching side alkoxy group to the pinene-2-phenylpyridine lig-
and, which is hoped to improve the chemical compatibility with host and further inhibit phase segregation in
polymer matrix. The new series of Ir( Il ) complexes [ Ir( RO-pppy ), | were synthesized and the photophysical
properties were investigated. Strong triplet emission peak at around 496 nm was observed with phosphores-
cence quantum yield @, =0.4—0. 6, emission lifetimes 7 =2—4 ps. Complex 8 [ Ir( C,,H,;0-pppy), ] has
special photophysical properties: no blue-shift on going from room temperature (298. 15 K) to 77 K was ob-
served and with relatively less part of long-lifetime in decay process. The results indicate that the complex with
long side chains can reduce the aggregation between molecules, thus can be used as promising efficient phos-
phorescent emitter in OLEDs.

Keywords Iridium( Il ) complex; Triplet; Aggregation; Phosphorescent material ; Organic light emitting di-
odes( OLEDs)
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