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Fig.2 Synthetic routes of iridium complexes
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Table 1  Physical data of complexes
Yield MS(m/z) Element analysis( % calcd. )
Compd. Appearance N
(%) (M") C H N
(46f, pmpy ), Ir( pym) 54.1 Yellow powder 745 51.47(51.56) 2.91(2.95) 9.48(9.40)
(45, pmpy) , Ir( pym) 37.1 Yellow powder 745 51.50(51.56) 2.89 (2.95) 9.38(9.40)
(35f, pmpy) , Ir( pym) 44.2 Yellow powder 745 51.53(51.56) 2.90(2.95) 9.41(9.40)
k2 EAYH H-NMR $iF
Table 2 'H NMR data of complexes
Compd. "H NMR (CDCl,) 8(ppm)
8.48(m, 1H), 8.06 (d, J=5.5Hz2H), 7.84 (q, 1H), 7.69 (d, J=5.5Hz1H), 7.43 (d, J=5.5 Hz
(461, pmpy) , Ir(pym) 1H ), 7.37 ~7.33 (m, 2H), 7.09 (q, 1H), 6.77 (q, 2H), 6.55 (s, 1H), 6.52 ~6.44 (m, 2H), 5.85
(q, 1H), 5.72 (q, 1H), 2.51 (d, J=2.0 Hz 6H)
8.62 (m, 1H), 7.88 ~7.72 (m, 2H), 7.67 ~7.61 (m, 1H), 7.56 ~7.32 (m, 6H), 7. 11 (q, 1H),
(45, pmpy ) , Ir(pym)
6.91 ~6.66 (m, 3H), 6.55 (q,1H), 6.09 ~5.88 (m, 1H), 2.47 (q, 6H)
8.86 (s, 1H), 7.98 (1, J=7.7 Hz, 1H), 7.83 (d, J=5.5 Hz, 1H), 7.58 (s, 2H ), 7.41(d, J=6.0
(356, pmpy)2Ir(pym)  Hz, 1H), 7.39 (s, 1H), 7.33 ~7.28 (m, 3H), 7.22 (1, J=8.8 Hz, 1H), 6.78 (d, J=5.5 Hz, 1H),
6.74 (d, J=6.0 Hz, 1H), 6.59 (s, 1H), 6.44 ~6.35 (m, 2H), 2.49 (d, J=3.5 Hz,6H)
*3 EAWH FTIR #iiF
Table 3 FTIR data of complexes
Compd. FTIR (KBr, cm™")
3068(C=C—H);2924,2754,1610, 1597, 1571 (FFHEE); 1415(C=N), 1397 (—CH;);
(46f, pmpy ) , Ir(pym)
1 105(C—F), 986, 826, 776, 753 (FFFREUAY)
) 3054 (C=C—H);2924,2754; 1622, 1548, 1 472( 5 EHZL); 1422(C=N), 1380 (—CH,);
(458, pmpy) , Ir( pym) )
1 127(C—F), 862, 825, 783 ( FHHHUL)
3068 (C—=C—H); 2924, 2754; 1622, 1 574, 1 471 (J53F3%2) 5 1 418(C=N), 1323 (—CH,) ;
(35, pmpy ) , Ir(pym)
1 124(C—F), 989, 824, 785, 716 ( J5FREUI)
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Table 4 Absorption, emission, @, and redox properties of Ir(1Il) complexes

Compd. abs,A (nm) (loge) A, (nm) D, redox(mV) ,E},
(46f, pmpy ), Ir( pym) 254(4.336), 290(4.316), 362(4.011) , 448(2.639) 461 0.135 844
(45f,pmpy),Ir(pym) 257(4.501), 288(4.443), 342(4.077), 368(3.939), 469(1.925) 480 0.161 858
(35f,pmpy ), Ir(pym) 255(4.446), 287(4.421), 333(4.053), 380(3.721), 470(2.129) 490 0.363 862
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Synthesis and Spectroscopic Properties of New Blue-phosphorescent
Iridium Complexes Based on 2-difluorophenyl-4-methylpyridine
and 2-( pyridyl-2-yl) Imidazole as Ligands

ZHOU Rui, SONG Xin-chao, TIAN Jie, WANG Ge-yang,
WANG Zi-jun, XU Mao-liang , HU Lin-lin
(Xt’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract: Three new blue phosphorescent iridium complexes containing 2-( difluorophenyl ) 4-methylpyridine
as the cyclometalated ligands and 2-( pyridyl-2-yl ) imidazole as an ancillary ligand have been synthesized and

characterized. The complexes have the general structure (P),Ir(pym), where P is cyclometalating ligand

2-(2,4-difluorophenyl ) 4-methylpyridine ( 24f, pmpyH ) ,2-(3 ,4-difluorophenyl ) 4-methylpyridine (34f,pmpyH )
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and 2-(3,5-difluorophenyl ) 4-methylpyridine (35f,pmpyH), pym is 2-( pyridyl-2-yl) imida-zole ( pymH).
Their structures were identified by FTIR, '"H-NMR, MS and elemental analysis. The absorption, emission,
and cyclic voltammetry of the complexes were systematically investigated. By replacing the ancillary ligand pic
with pym can finely tune emission of the iridium complexes, showing blue luminescence wavelength peaked at
461, 480, 490 nm at room temperature in CH,Cl,. The (46f,pmpy),Ir(pym) shows 5 nm blue shift in com-
parison with FlIrpic in CH,Cl, solution.

Key words: iridium complexes; blue electroluminescent materials; organic phosphorescent emitting materials
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