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Synthesis and photophysical properties of iridium phosphorescent
complex with bipyridine as auxiliary ligand
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(Sino-Platinum Metals Chemical (Yunnan) Co. Ltd., State Key Laboratory of Advanced Technologies for Comprehensive
Utilization of Platinum Metals, Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: A new cationic iridium(Ill) complex, [Ir(dfppy)(bpy)]PFs (dfppy=2-(2, 4-difluorophenyl)
pyridine, bpy=2,2"-bipyridine), was successfully synthesized from chloride-bridged dimer (dfppy)aslr>
(u-Cly) and 2,2'-bipyridine by using hexafluorophosphate as a counter anion. Its structure was
characterized by elemental analysis, '"H NMR and '*C NMR, MS and FT-IR. Photophysical property of
this complex was investigated. The results show that the maximum emission wavelength of the complex is
515 nm and the emission color is green.
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FEIIN 50 mL CH,Cl, 11 CH3OH ¥R & 1P & 1
FIEAERR R 1:1), ZEWBEH S min J5, EESR
PR, FIURREL3h, FBEEIER. 5RO 4k
42N\ KPFe(0.61 g, 3.32 mmol), Fi@#HFE2h, T
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FE ot ) P A 2 AT R A Al Ak, RSB
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Fig.1 Synthetic scheme of the complex [Ir(dfppy)2(bpy)]PFs

2.2 EEEYIRIRIE

[Ir(dfppy)2(bpy)IPFs: ¥ Ealif& 1.52 g, F=%
87.9%. #ZHiHAR(HNMR. BC NMR). JFiEMS).
TLER AT LM RS (IR)RAESE SR8 : TH NMR (500
MHz, DMSO-de) 6 8.91 (d, J = 8.2 Hz, 2H), 8.30 (qd,
J =17, 1.8 Hz, 4H), 8.02 (td, J = 8.0, 1.6 Hz, 2H),
7.92 (dd, J= 5.5, 1.5 Hz, 2H), 7.71 (ddd, J = 9.5, 5.6,
1.5 Hz, 4H), 7.24 (ddd, J= 7.4, 5.8, 1.4 Hz, 2H), 6.94
(ddd, J =122, 9.4, 2.4 Hz, 2H), 5.62 (dd, J = 8.4, 2.4
Hz, 2H). 3C NMR (126 MHz, DMSO-ds) & 163.81,
162.79, 162.73, 161.83, 161.78, 159.76, 155.17,
154.60, 154.55, 150.31, 149.67, 140.27, 140.07,
129.15, 127.62, 125.31, 124.60, 123.50, 123.35,
113.35, 113.21, 99.29, 99.08, 98.86. MS: m/z = 729
(caled. 729 for [Ir(dfppy)2(bpy)]PFe). 703 tH HAE (%):
C 43.99, H 231, N 6.41; JCEHTLME(%): C
43.95, H 2.32, N 6.40. ZLAMEHERFIER Br/em!: 842
cm’' y dmpq ZER TR TEUR; 1429 1448 1479,
1517, 1574, 1604 cm Kb IS T I8 + 2834
C=C MM ites, 3084, 2330 cnr! y Ar-H [F{H 4
PR3N .
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/N 0.320 mmx0.230 mmx0.130 mm f3% (7375 B 5
PRHEAT X SR AT 5 5256 - 78 Bruker Smart 1000 CCD
HRATHA E, HE A SRR nadiriMo Ka)
P2 (u= 10.133 mm™), K4E 0 £ 3.39°~72.22°7uH
W ATS AL 70868 A, H AR M7 AT R 5828
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i H 2 HS s ) SR

2N EY F B AEA, NEFTLLE
R dfppy A Ir-N 8. Ir-C B2 1) ~F 22 88K 43 )
4 0.2042(11) nm. 0.1966(14) nm, 4#BHEC/A bpy
Ir-N 8 {7 24 KN 0.2068(15) nm. dfppy - Ir-N
AL Ir-C SRS, BERA Ir-C B RIAFAE A3 A
Be & IS e o Al BhECAAR bpy #Y Ie-N S HE
Be A dfppy 1 Tr-N E# KB, 3X 32 2 il T Fe A 2-(2,4-
TR B RBVEER C IR TER S
;. A, MWEMAZSEATLLEH, CQ21)-Ir(1)-
C(32)~ N(3)-Ir(1)-C(21)~ C(32)-Ir(1)-N(2) N(3)-Ir(1)-
NQ2) 1 N3)-Ir(1)-N(1) 5 1 55 73l 72 94.4(12)°
82.2(9)°. 89.3(7)°- 98.1(7)°H1 85.9(7), BL&WIKIH
O Ir JR-F 5K dfppy bpy H 5 5HEAL) C. N &
TR e F 298250 90°, 17 N(3)-Ir(1)- N(4)FIEE £
N 172.2(9)°, HEAIRTEAER) 180°, Wi HHTHL
AREE = A7 BELFR 5 7R /INSE R ERL, - SUfsE S Be A /)L
e &5 K L i )\ T A4 284

£ 1 EAYIr(dfppy)2(bpy)|PFs I REL S H
Tab.1 Crystal structure parameters of [Ir(dfppy)2(bpy)]PFs

TiH s
A R0 C32H20F4IrNa-FeP
I E 873.69
HE RS R
Eallipic Pla/cl
R —
a, b, ¢ /nm 0.92586(2), 2.60824(6), 1.23202(3)
o B,y /(%) 90, 96.77500(10), 90
V/nm? 3.80414(6)
A 4
D(calcd)/(g/cm?) 1.964
F(000) 1688
0 range/(°) 3.39~72.22
Fe i -11<h<<11, -31<<k<<32, -15</<15
GOF on F? 3.807

R1, WwRa [1>20(1)]
Ri, WR> (all data)

0.1961, 0.6537
0.1984, 0.6588

K 2 [Ir(dfppy)2(bpy)|PFs B FZ R A
Tab.2 Selected bond lengths and angles of [Ir(dfppy)2(bpy)]PFs

Liie K/ (nm) B4 BA/°)
Ir(1)-N(1) ~ 0.2082(14) || CQ1)-Ir(1)-C(32)  94.4(12)
Ir(1-N@2)  0.2054(16) || NQG)-Ir(1)-C21)  82.2(9)
Ir(1-N(3)  0.2004(11) || C(32)-Ir(1)-N2)  89.3(7)
Ir(1)-N@4)  0.2079(12) || N@)-Ir(1)-N@4)  172.2(9)
Ir(1)-C(21)  0.1849(15) || NQ3)-If(1)-N@2)  98.1(7)
Ir(1-C(32)  0.2082(14) || NQ3)-If(1)-N(1)  85.9(7)
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Fig.2 Molecular structure of [Ir(dfppy)2(bpy)]PFs
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Fig.3 Packing diagram of [Ir(dfppy)2(bpy)]PFs

2.4 KAV MRS BT

B 4 N AYILE Z IR CHoCL ¥ 77 Hh 48 b AT
WG, FESE/NT 350 nm YU P 5 A B
Wi, VA FECAR I -n* BRERIG 1R F 350 nm
B X BA AR g, HE T 'MLCT,
'LLCT, 3MLCT, *LLCT AR H & *n-n" KL
TX G REAE MR ST e EL A 2R ) B - ALK A SO
T (R ARFAED1 6200,

&l 5 N[Ir(dfppy)a(bpy)]PFs %I T 1E CH,Cl, i
POEEUR R, BT RN T — AN R RS A4S
PR R . AR IR NI A YRR H R S R
B KRS BKRN 515 nm. A CERNE AT S
AU H Y A IRttt R FER, 4
BIBCAA 2 BT 12 51 N5 BT 25 [4]-C(CH3)3, KK
WK 500 nm, A SCEERBIECAR B EE BIAE
R[], RPN T L A s R R K
515 nm, M 51 N4 LT3 F1-C(CHa)s I 5 KR S
KEFEE 500 nm. B BESHEIELAR EA ST AT Ay 5
A, STEHBIECR 151N PR B LA M L,
SR EMAK .

3 4

1) LS = 3 14 (dfppy)alra(u-Clo) « bpy A
KPFs NIE K, & 7T —ME FHKEAGY
[Ir(dfppy)2(bpy)IPFs, =% AN 87.9%.

2) JETTER AT MR, LA B
KAE T BV R R R, 45 RAESEEC &9
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Fig.4 UV-Vis absorption spectrum of [Ir(dfppy)2(bpy)]PFs
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Fig.5 Photoluminescence spectra of [Ir(dfppy)2(bpy)]PFe
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