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Synthesis, structure, photoluminescence and electrochemical properties
of one netural iridium ( [l ) complex Ir (ppy), (fppy)

DENG Yang, HUANG Huarong, ZHANG Kun
(School of Chemical Engineering and Light Industry, Guangdong University of
Technology, Guangzhou 510006, China)

Abstract: One neutral iridium ( Il ) complex Ir (ppy), (fppy) (ppy = 2-phenylpyridine, fppy = 4-
(2-pyridinyl) benzaldehyde) was synthesized, and the structure was characterized by single crystal X-
ray diffraction analysis as well as EA, MS and NMR. The photophysical property of the complex was
studied by UV-visible absorption spectroscopy, fluorescence emission spectroscopy and the fluorescence

lifetime both in solid state and solution at room temperature. In addition, the electrochemical property of

the complex was studied by cyclic voltammetry.
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Synthetic route of Ir( ppy), (fppy)



%5

B PHAE: -2 - ORERMENE -2 - (5 - EEOREL) mmEemEK (1D

BCAYI G L, aiASs ) BOGH T TR 5T 79

3H), 7.53(d, 5.9 Hz, 3H), 7.46 (d, 5.4 Hz,
2H), 7.41(d, 5.0 Hz, 1H), 7.37(dd, 8.1 Hz,
1.4, 1H), 7.22(s, 1H), 6.92 ~6.84 (m, 3H),
6.83 ~6.78(m, 4H) " C NMR (100 MHz, CDCI,)
5:193.58(s), 165.67(s), 164.34(s), 148.95(s),
146.49(s), 146.05(s), 145.94(s), 142.65(s),
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121.01(s), 120.93(s), 119.29(s), 119.06(s),
117.95(s), 117.89(s) ., MS (ESI) m/z: 682.95(M
+H"), 706.15(M +Na*), 721.80(M +K*),
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Fig. 2 Crystal structure of Ir (ppy), (fppy) with 30% thermal ellipsoids
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Table 1  Crystal parameters of the complex Ir( ppy), (fppy)

Complex Ir(ppy), (fppy)
Chemical formula C;sH,s ON, CL,Ir
Molecular weight 802. 13

crystal system, space group monoclinic, fa (Cc)

a/ nm 1.851 99(2)
b/ nm 0.884 66(1)
¢/ nm 1.858 41(2)
o/ (°) 90

B/ (°) 96.166 (1)
7 () 90

V/ am', Z 3027.17(6) , 4
F(000) 1568.0
Crystal size / mm 0.40 x0.40 x0.30
reflections collected/ 37 565/
unique (R;,) 5233 (0.045 8)
D,/ (Mg-m™) 1. 760
w/ mm™' 11.246
goodness-of-fit on F” 1.032

Final R indices

[(1220(1)) R, . uR) 0.025 2, 0.061 8

R indices (all data) R,, wR, 0.026 3, 0.062 7
Largest diff. peak, 0. 850,
hole/ (e » nm ™) -0. 000 730

1) R o= Y | F =1 F /Y1 Fl;

wRy, = [ [w(Fy - F)?1/ Y w(Fg)* 1",
1/[ o (F,)* + (0.038 3P)* + 8.570 2P];
(F} +2F*)/3

w
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Fig. 3 UV - Vis absorption spectra of Ir (ppy), ({ppy)
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Fig. 4 PL spectra of Ir (ppy), (fppy)
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Table 2 Selected bond distances and angles of Ir (ppy), (fppy)

e K /nm i K/ nm i K/ nm
Irl - N1 0.214 0(5) Irl - N2 0.213 0(5) Irl - N3 0.214 7(5)
Irl - C7 0.201 7(5) Irl - C19 0.201 8(6) Irl - C30 0.201 9(6)
€9 -ClI2 0.147 1(9) C12 -0l 0.1227(9)
it B/ () it B/ (°) it A/ (°)
C7 - Irl = NI 79.0(2) C19 - Irl - N2 79.6(2) €30 - Irl —N3 79.5(2)
C7 -l -N2 173.2(2) C19 - Irl - N3 172.5(2) €30 - Irl - N1 173.9(2)
C7 - Trl -N3 79.5(2) C19 - Irl - NI 89.8(2) €30 - Irl - N2 89.1(1)
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TR B2 R R o WP B 20 36 Sl 2 A XS
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WA BRI m -« RN (7 - 7 stack
effect) , XA [ IS W HL T RER 3 A1 3 T
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BN 9.60 ns (50.6% ) F191.3 ns (49.4% ),
FERBEAS N 0.74 ns (10.26% ) Fi1 152.7 ns
(89.74% ) . #BCEY Ir (ppy), (fppy) FEHHBAN
AR Y BRI BAIAE 738 3 e

*3 EAYROEY R
Table 3 Photophysical properties of Ir (ppy), (fppy)

mH £ DCM H TE MeOH
A /o 228(5.60) 242(5.45)
281(4.08) 281(5.39)
A,/ nm 607 630
s 9.60(50.6% ) 0.74 (10.26% )

91.3 (49.4% ) 152.7 (89.74% )
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Fig. 5 Cyclic voltammograms of Ir (ppy), (fppy)
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