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Synthesis, Characterization and Light-physical Property of [Ir(ppy).(dcbpy)]PFs
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Abstract: A new chemical technique was developed for batch synthesis of ionic iridium(IIl) complex
[Ir(ppy)2(dcbpy)]PFs, an organometallic light-emitting molecule for OLED. The first synthetic step was
the cycometalation of chloride-bridged dimer (ppy).Ir(p-Cly)Ir(ppy), with 4,4'-dimethyl-2,2'-bipyridine,
followed by adding hexafluorophosphate acid to produce the desired compound in a batch scale. The yield
was more than 94.9%. The chemical structure of [Ir(ppy).(dcbpy)]PF¢ was verified by elemental analysis,
FT-IR, NMR (‘H and "C) and MS. Photophysical property of the complex was investigated. Single
crystals of complex was prepared by means of the solvent evaporation method and subjected to X-ray
diffraction analysis. The yellow-emission at room temperature peaked at 582 nm.

Key words: Ir(2,2'-bipyridine),(4,4'-dimethyl-2,2'-bipyridine)(PF¢); synthesis; crystal structure; light-
physical property

H T, TR AR tH R PR D BRI SRE HDBR IR B R B AT R 7% 241, ekt
M —NEIA TR B R R KBIRER OV HIRE R SR FHRE it (DSSCs)s& — R gk tadh Or,  H5 AR

PRI ARG R AT DL iR s B, R PR KA

Wk H #: 2018-08-20

HEWH: =raEMHF 7RI E (2017FD212, 2017FB141).  [E 5K 4R R4 4:(21861023)

FEH: BEL, &, SYLEM, SR REBEAIULEMINE . E-mail: ycx19860706@163.com
HEIEHE: B 71, B, EmELREN, BAJrM: SR EEIHI& I K. E-mail: chenli@ipm.com.cn

BEFAL N HLBERT I, FEInERERALH) Ru())aEL



40 " A A

540 %

e LML HES, XTF ARG SR H )
FCA PRI SCECR Y . X2 IR LA
AR E RO E T2 R S G, Xl
5 v e & P10 A HLUR % W (OLEDs) 113 5
TARGFMRH, BT EREL A Y 7E KOG H Ak 5 H it
(LECs)H 155 1 ¥ I,

BT A PR P RERA DSSCs H 43 2 v
F &P, DOZEL &40 R A DSSCs Wil
THAL R T 7= 0] ST YRR & 7= AR .
MH, &BRMREGWEAREER. Bothaiik
B AR R Jata gy AT AR I M #vER e 55
PR R T VT8 2 e A A — AN AL

ARSCIREN 2-FRBEMENE (ppy) 11 55— HoAR,  REHX
4.4'- 7RI 2RI IE (debpy)fE NAN BC{K, PFs N
YU 7, A A BRIEC & 4 [In(ppy)a(debpy) IPFs FF:
BRI, RAFILAIRGE N, FEOLYEERE.

1 SEK#E

1.1 R R AR

ZRAR (ppy)aIn(u-ClL)In(ppy), A L = HAT
AR, AT A BT AR . BLA IR
FAX 285 SC ok TR
1.2 [Ir(ppy)a(dcbpy)|PF¢ KI5

T2 SRR I (ppy)2IraCla(ppy), — 58 44(1.30
g, 121 mmol)fl 4,4'- " FR I -2 2"k ik i (dcbpy)

— T
N
N dcbpy NH4PF4
al T ——>
i/
i
E .
N\

L /1>

(098 g, 4.02 mmol), LLK 60 mL CH;OH #l
CH,Cly(1:1, V/V)IRG W EXHE FihE S -7
S-S, B 3 IR B a AR RSAR &R
SN RAE IR RE 30 min 2 )5, IFARIA S M 6 h,
HARAH R R (ERPE I R4 H B
VR, SREERE 1 h, JUE 2R RIER. BN
100 mL SRRV, B TR G HiHE 30 min Z )5,
I PEFEKBE . R B ZEREFELF, A 50
mL NGB RR Y R BEANA W, IRk 30
min ZJ5, VBB ER . s T S
Hadk g, WORZEEERLIER, KEE. T, 1FERE
ST A A g [ OE Clbe 5 R VR S T VR 2
BRI E A=) 2.05 g, FEE 94.9%.

2 ZR5hR

2.1 &R

i & P [Ir(ppy)a(debpy)|PFe K 4 SCHR[13-14]3)
ERTEA . SCHkA NAN feik 4,4- 55822
ERIENE 5 — AR (ppy)oIra(u-Cl)(ppy)s FIEE K B9y
2:1, #£ CH;OH Al CH,Cl(1:2, V/V)HIIREVETR R
N, SRIG PSS EBEIRE L, 5 42%. 85%.
AL NAN Fifh 4,4-— 32 2-Beub e 5 — ik
(ppy)2Ira(u-Clo)(ppy), HIEE/RELGI N 3.3:1, F2&N
94.9%. XFELERAY, i iR FUR EE R g, R
. AW G R L aE 1 FR.

COOH | +

Py

COOH|

Bl 1 [Ir(ppy).(dcbpy)]PF, HJ& AL, Fig.1 Synthetic scheme of the complex [Ir(ppy).(dcbpy)]PF,

2.2 AR
22.1 LR

AV GRS T EdE AR 1. R 1 /LR
H, FEfT C. HY NIEHSERES.

R1 EEVHTRITREDE)

Tab.1 Elemental analysis (mass fraction) of the complex/%

JLER C H N
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Fig.6 Molecular structure of [Ir(ppy),(dcbpy)]PFs
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Tab.3 Selected bond lengths and angles of [Ir(ppy),(dcbpy)]PFs

B4 K /nm B4 BEA/(°)
Ir(1)-C(11)  0.200909)  C(23)-If(1)-N(5)  81.0(4)
Ir(1)-C(23)  0.201009)  N(G)Ir(1)-C(11)  97.9(4)
I(1)-N()  020518)  NG)MIr(1)-N(1)  175.53)
I(1)-NG)  020498)  N(-I(1)-N@)  97.63)
W(1)NQ@)  02126(7)  NG)-I(1)NQ)  97.33)
I(1)-N@)  02150(7)  N@)-I(1)-C(23)  100.13)
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