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Abstract: A new chemical technique was developed for batch synthesis of bis(4,6-difluorophenyl-
pyridine)(picolinate)iridium(Ill), an organometallic light-emitting molecule for OLED. The process
involves cycometalation of IrCl;-nH,O with 2-(2,4-difluorophenyl)pyridine and cleavage of chloride-
bridged dimer by 2-pyridinecarboxylic acid to produce the desired compound in a 20~30 gram batch
scale. The yield was more than 90%, and the purity was determined by HPLC to be 99.22%. The
chemical structure of bis(4,6-difluorophenyl-pyridine)(picolinate)iridium(III) was verified by NMR (‘"H
and "°C), MS and FT-IR along with single crystal X-ray diffraction data. The synthesized Flrpic is an
electrically neutral octahedral complex. A strong blue-emission at 476 nm was observed in ultraviolet-
visible and photoluminescence absorption spectra of the compound.
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TR AR YA s B AR b R, EELLRT I
B L BUR b B IR T IR KRR &,
2005 4F, Yeh S J &S H T 2 Al i etk &
FIrN, il Flrtaz, ‘BAT 1R S K M Flrpic 5 K% 10
nm . 2009 4E, Yook K S ZUNEid7E 2,4-—
SRARSEMENE Ak 3 A7 L 5] NI R, AR
T FCNIr, KGN EFE S 448 nm. E|H AIAILE,
Flrpic AR —FIEREDE B IS YeBEEAHRIE ), [F]
s 2 7l B 9 22 (BB Y R SR SRk
HRIE 55T Flrpic 1A OITVEAZAEF= 2 AK S B E] K
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2,4- T CRIIER . 2-IRIENE . 2-FF ER I IE (Alfa
Aesar), L FEHTE, VUEPRIE(AR., REETHE
ERAN TR T, =/KE =S K & 8ok
54.4%). PU(=ZKZE) AR, ST R
AT, ToKBREREA e, & ki, FEE(AR.,
PaBEA TR AR A ), oK LEE. WEHAR.,
HERNAMTAHRAR), #H)Z5EK(200~300 H,
AT FE R

Bruker DRX-500 % HE3EHRIX (Bruker, i),
'H-NMR #1 "C-NMR UL CDCI; {E¥#7), TMS A
bro SH FTS-135 RILI 4143, 7 400~4000 cm™
X AT AR 207 0E . MS DLRF AT,
KRBT L B 7 a0 HCT A3 k7 o i
€. Waters 717plus Autosampler 7 = %0 AH € i H
FEERAE. JCESHTTE VARIO EL JCER M L
ME o« FESHTAE U-3900 BUEE AT L2360 FEAX
BT ABUROG SR E 2 T A RS/
W A6 A FLS920 %€ . Bruker SMART
APEX CCD HY @i AT 04T XRD M€
1.2 EY6HE Firpic BI& R
1.2.1 Fifk 2-(4',6"- 5 2K 38 E (dfppy) i & ik

¥ 16.00 g (101.39 mmol)2,4- —F KWL, 13.32
g (84.30 mmol) 2-7RMEIE, 2.92 g (2.34 mmol)PU(=%

FEBEAR, 12.72 g (120 mmol) TS /K BRERAN I B i e
e, VO ERAR F25 S K IE R fE . SRR
TN 24 h, BHIZRER, IRAVANKEK
SRR IR, AIFENUE, TEKERR
BT, U8, BRZVAN, RV G S E,
Vel A A SRR 15:1), 15 H
FRred) dfppy T EIEAA 13.85 g, F2FR A 86.02%.
1.2.2 - EAR(dfppy),Ir(u-Cly)Ir(dfppy), HIE K,

¥ 27.00 g (141.36 mmol) dfppy Al 19.92 g
(56.49 mmol) = /K& = E AN R LK+, H &
TR R L B KRS, {EARME Schlenk
TEREAREST, B 24 he AR =R,
g, PEUHRTNER . BTk, WERTS. T
B, 33 BAR Y R iR A4 33.24 g, WTH
AT TR, 73N 96.85%.
1.2.3 EAY) Flrpic A K

¥ 24.00 g (19.75 mmol) —- B 4A (dfppy),Ir(u-Cly)
Ir(dfppy)s MR B, T £ B L BE, Bt
TEFRE Schlenk HASZREAIERI T, I#E [FA,
g — N 10.36 g (97.75 mmol) /K B RN,
¥ 528 g (43.24 mmol) 2-MENE FHERVE T £ —FE
LB, BRSO, S8 FEENAUOYE 3 h,
AHRER, WEMBNKEAKS, g, JEDHE
T, HOBES &P HERRA B ES W, H2E
AW Flrpic 4 EE[E A 26.24 g, 725N 95.70%.
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2.1 WOLBEOLAE Flrpic FIE R
2.1.1 FeAE dfppy 4 R

BifA dfppy 2% SCHR[14]H0 5 L HET & R, 1A
1(@)FT7 . SCHRARGE AL A el 3 55, el
(IECWt: BtOAc) = 5:1. ASCHR A il 7y B 4lif,
RPNy ik — ST b)=15:1, BRIK 1 ReA
BT3P 5SCk—50 UEM T dfppy #%REh & R
2,12 ZRAEMERL

—RAK(dfppy)alr(u-Cly)Ir(dfppy), I &S5 T
Youl i3, il 1(b)FR. £E You HIRIE,
KA ZE MRS A dippy EER IR R
1:4.5, 154 FER LSRRI 3:1 B35
TR, 723N 85%. A UK =/K& =%
EIRACAR dfppy HIEE/R ELBIREE R 1:2.5, BT =%
PRF= 3N 96.85%. SR ITIEAR, ARSCHIHRL R B
EEBIMR, 940 7R, Al 4 1=,
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Fig.1 Synthetic scheme of the complex Flrpic

2.2 EEYRIGHRIE
22.1 JLERSH

FEMBITCR I ATEE IR 1. 3R 1 R nT L
FH, FAfH ¢ Hy N WIE(ES Flpic MELR
EAHYIE

R 1 HERKTTRDSHT

Tab.1 Element analysis of sample

JLER C H N
FRISE 48.41 6.05 2.32
g 48.42 6.04 2.33

222 AN

B 2 J& Flrpic MIZLAM R & 2 1 1664 cm™
(IR S mT U ol 2-ME e R I (1% S SR R A 0
1477, 1573, 1603 1 1641 cm™ &bt I 4 ZHWR
M, 3066 cm™ N Ar-H SRS, X 5 RIS

AN 77 IR a7 s FAR IR S mT AR G R U
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100/

1 1 1 1
3500 2500 1500 500

Wavenumber / cm!

B 2 Flrpic L5 R
Fig.2 IR spectra of the complex Flrpic
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31 PC-NMR (Kl 4). B 3 FI7E(5.55~6.5T)<10° F1 224 JFii
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BT Flrpic /£ & Wi 5, £k o
ME, MEFFERAE N & PRt ZBE R B K
M REES IR L . KIS A Flpic I T Ak
W, MG ERITEK R, 15208 R E,
TEE TR BRZER AL 294Q2) K KT,
B /NN 0.35%0.30x0.24 mm 8 4% (035 B L4k
BT X BHERATHHNE . 7F Bruker Smart 1000 CCD
HERATHH L, FE A SR AR R AT MoK, 3
4 (2=0.071073 nm, K2 0 7£ 1.70°~30.08°3t [l
IRTH R 26754 A, HARSIATS SO 13659 A~
(Rin=0.0193). Z5FJ AT E4E {8/ SADABS 12/7
HEATWRSAZ I, i SHELXS-97 A SHELXL-97 58 i,
B M RE1E. IS8R 2, g
B 6 AR

# 2 Firpic KIS EGEHSH

Tab.2 Crystal structure parameters of Flrpic

B 6 Flrpic M4 T&HE

Fig.6 Molecular structure of Flrpic

MERARLERI (B 6) T LA Y, b K 70 5454
5 Flrpic {70 F45#2 — 20, v\ iR e
EW, PR T RNE=NER. B 2 A dppy FIRUR
THBRIE TR 2 D TonE A, RS 2-mEg
W2 PP A U AN B B AT AR 1 A T

o BCEVIR S EE KM SHSI TR 3.

3 Flrpic EERBKREA

Pt CyosH6Ir F4N;0,
IR 694.51
B AR PR R
7[R Cc
LS8
a/nm 3.0990(2)
b/nm 1.06323(7)
¢/nm 1.55181(10)
al () 90.00
A1) 91.0040(10)
y/ () 90.00
V /nm? 5.1124(6)
z 8
D(caled) / (g/cm’) 1.925
F(000) 2880
6 range / (°) 1.31~30.09
—43<h<42
Fa o -14<k<14
-21<I<21
GOF on F? 1.088

Ry, wR; [1>206(D)]
R;, wR; (all date)

0.0226, 0.0511
0.0253, 0.0527

Tab.3 Selected bond lengths and angles of FIrpic

A e A B’ /()
/(0.1 nm)

Ir(1)-C(28)  0.1986(9) C(28)-Ir(1)-N(2)) 100.9(3)
Ir(1)-C(17)  0.2041(10) N(2)-Ir(1)-C(17) 79.0(3)
Ir(1)-N(1)  0.2118(9) N(2)-Ir(1)-N(3) 176.2(3)
Ir(1)-N(2)  0.2035(7) C(17)-Ir(1)-O(1) 100.3(3)
Ir(1)-N(3)  0.2052(7) N(@3)-Ir(1)-0(1) 93.7(2)
Ir(1)-0(1)  0.2121(6) N(2)-Ir(1)-N(1) 95.7(3)

Ir-O # KN 0.2121(6) nm, Ir-N 8171
KA 0.2068(8) nm. 734k, C(28)-Ir(1)-N(2)~ C(17)-
Ir(1)-N(2)~ C(17)-Ir(1)-0(1)~ N(3)-Ir(1)-O(1) 1 N(2)-
Ir(1)-N(1) F8E A 25 90°, N(2)-Ir(1)-N(3)F £ fhi
25 180°, 1K L3 BB i - T — AW AR (1 )\ Th 4
O, FIE 6 PSS S A

PAEJCE AT L0AMEIE . RESERIE . i
BT X 2R AT S DA 45 R R s TR R
Flrpic.
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Fig.7 The HPLC spectra of the complex Flrpic
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Tab.4 The HPLC data of the complex FIrpic

3 £ B4 B 8] /min 7% /mAU THFR/%
1 6.75 110.61 0.38
2 8.38 1.88x 10* 99.22
3 11.83 36.93 0.19
Total 1.90X 10* 100
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Fig.8 The UV-vis absorptions of the complex FIrpic
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Fig.9 The photoluminescence spectra of Flrpic
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