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Synthesis, Crystal Structure and Photoluminescence Properties of an
Organometallic Ir Complex Containing 2,2’-bipyrimidine as Ancillary Ligand

CHEN Fang-Fang BIAN Zu-Qiang HUANG Chun-Hui*
(Beijing National Laboratory for Molecular Sciences, State Key Laboratory of Rare Earth Materials Chemistry and Applications,
College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)

Abstract: An Ir"' complex [Ir(dfppy),(bpm)|Cl was synthesized with 2-(4’,6’-difluorophenyl)pyridine (dfppy) as cy-
lcometalated ligand and 2,2"-bipyrimidine (bpm) as ancillary ligand. Tt was characterized by 'H NMR, mass
spectr-ometry, element analysis and FTIR spectra, and its crystal structure was measured. At the same time, the
forma-tion of this complex was discussed by the crystal structure of mediated complex [Ir(dfppy),(bpm)[Ir(dfppy),
(Cl),]". The UV-Vis absorption and photoluminescence spectra of [Ir(dfppy),(bpm)]Cl were recorded. The emission
at room temperature peaked at 609 nm, and it was supposed that the phosphorescence might originate from the
mixture of the MLCT (metal-to-ligand charge transfer) transition and ligand-centered = — 7r* transition. CCDC:

671986, [Ir(dfppy),(bpm)|CL; 671987, [Ix(dfppy),(bpm)[{Ix(dfppy)x(CL).|~
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Scheme 1 Synthesis of the complex Ir(dfppy),(bpm)CI
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TEFEJZ M R 15 2 /D = IR AR, B R 515 5]
EFE AR BN S BRI —-B &0E R
AL R T 1] 7= ) [Ir(dfppy)o(bpm) | {Ir(dfppy)(C1)]

e RERAE . 'H NMR (400 MHz, DMSO-d,) :6/ppm
9.36 (dd,2H,J=4.8,2.1 Hz),8.30~8.28 (m,2H),8.24
(dd,2H,J=5.6,2.1 Hz),8.08~8.04(m,2H),7.99~7.98(m,
2H),7.89(dd,2H, J=5.6,4.8 Hz),7.27~7.23(m,2H),7.04
~6.97(m,2H),5.58(dd,2H, J=8.5,2.4 Hz).

JT 1% FRAE . m/z[M-C1] 731

BB CyoH gNeFIrCl - 1.5H,0 19T % 43 B 45 1
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Table 1 Crystal data and crystal structure parameters

[Ir(dfppy)a(bpm)]C1-0.5C;H:O - H,O

Cs1.50H23CLFIrNGO 1 50

Empirical formula

Formula weight 813.21
Crystal system Triclinic
Space group Pl

a/ nm 1.003 8(2)
b/ nm 1.283 7(3)
¢/ nm 1.337 1(3)
al (%) 110.56(3)
B/ 90.32(3)

v /(% 108.82(3)
Volume / nm* 1.5133(5)

A 2

D./ (g-em™) 1.804
Absorption coefficient / mm™ 4.565

F(000) 802

Crystal size / mm 0.08 x 0.06 x 0.04
0 range for data collection / (°) 1.64 10 25.02

Reflections collected / unique (R;,)

9298 /5296 (0.032 1)
Transmission factors 0.838 5 and 0.711 5
Refinement method
5296 /39 /442
1.028

R=0.029 8, wR,=0.068

Data / restraints / parameters
Goodness-of-fit on F

Final R indices [I>20(])]

R indices (all data)

Largest diff. peak and hole / (e-nm™) 1 144 and -1 292

Full-matrix least-squares on F*

R=0.033 8, wR,=0.070 3

[Lx(dfppy)a(bpm) ' [Ir(dfppy)(C1).] - C:HO - 0.5H:0
CssHyCLESIrN,O,

144822

Triclinic

Pl

1.159 0(2)

1371 13)

1.912 0(4)

74.64(3)

77.87(
70.10(
2.7307(9)

2

1.761

5.042

1396

0.10 x 0.04 x 0.02

1.76 1o 25.02

16 554 /9 482 (0.048 1)
0.905 9 and 0.632 5

3)
3)

Full-matrix least-squares on F”
9482 /328 /763

1.084

1 R=0.057 6, wR,=0.120 4
R=0.075 5, wR,=0.132 6
1226 and -2 331
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22 BEMHREED

e 5 P [ Ir (dfppy)o(bpm)]C1 A [Ir(dfppy)s(bpm)] {Ir
(dfppy)a(CL),| 1 F2 A R A 51 T3 2 g 3, 8]
145 2 AW o 1451

H [Tr(dfppy),(bpm)|C1 1Y & 44 45 44 rhr o] LU
Hl RSB, B R TR 2 MR TOR A 2
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Table 2 Selected bond lengths (nm) and angles (°) for complex [Ir(dfppy).(bpm)]Cl

Tr(1)-C(11) 0.200 9(4) Tr(1)-C(22)
Tr(1)-N(1) 0.204 1(4) Tr(1)-N(2)
C(11)-Tr(1)-N(1) 80.19(18) C(22)-Tr(1)-N(2)

0.201 0(4) Tr(1)-N(3) 0.213 4(3)
0.204 6(4) Ir(1)-N(5) 0.214 2(4)
80.81(17) N(3)-Tr(1)-N(5) 76.59(13)




1222 Jd Hl fk

&
PN
gl

A

* 3 E&Y[Ir(dfppy),(bpm)]*[Ir(dfppy)(Cl),] W EEEKINER
Table 3 Selected bond lengths (nm) and angles (°) for complex [Ir(dfppy).(bpm)]*[Ir(dfppy)(Cl).]~

Ir(1)-C(11) 0.198 1(9) Ix(1)-Cl(1)
Ir(1)-N(1) 0.203 4(7) 1x(1)-C1(2)
Ix(1)-C(22) 0.200 8(10) Ir(2)-C(41)
Ix(1)-N(2) 0.201 9(8) 1r(2)-N(8)
C(11)-Ir(1)-N(1) 79.9(3) C(41)-I(2)-N(8)

81.3(4) €(52)-I(2)-N(7)

0.247 9(3) 11(2)-C(52) 0.201 9(9)
0.250 7(2) 1:(2)-N(7) 0.201 9(7)
0.199 5(12) 11(2)-N(3) 0.212 0(9)
0.201 1(7) 1:(2)-N(5) 0.213 9(7)
79.3(5) NG)-Ir(2)-N(5) 76.903)

79.5(4)

K1 BLE Y Ie(dfppy)(bpm)Cl (a)F[Ir(dfppy)y(bpm) [ Ie(dfppy)a(Cl)|~ (b)Y 4345 4 ]
Fig.1 Molecular structure of complexes Ir(dfppy),(bpm)Cl (a) and [Ir(dfppy),(bpm)]'[Ir(dfppy)s(Cl),]" (b) (thermal ellipsoids

are shown in a and b at the 30% and 25% probability level, respectively, and the hydrogen atoms and solvent

molecules are omitted for clarity)

I 4 @ ELAR dfppy, T 4 AR F 435 2 A4S
4 JE B AR dfppy FIEIBCAK bpm BT, H T &I ACAA
bpm A& PR FCAA | PR LA 22 S5 1 Te P03 204 1E
HL T 0 F g DU ER A0 S LR A | DA (A5 A 43
FRE T, B R R, T UE T
2 A G B AR A AR R A B, LR
A Y Te-N S I 5 30 462 &8 BCAA dfppy B2 9 Tr-N
FER 430 0.204 1(4)F1 0.204 6(4) nm , L 1" 5 &l Fic
& bpm BCALHY Ir-N §#1 0.213 4(3)F1 0.214 2(4) nm
HRE L UL BT A 4 JE LA dfppy Y T HL A A
ol el Hgh & b A bpm LR .5
TG B A I A A C(11)-Te(1)-N(1), C(22)-Ir(1)-
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22 W (AR ARG T 1\ TR A KL
FE[Ir(dfppy)a(bpm) | {Tr (dfppy)a(C1)a] Y i 1< 25 44
o [Tr (dfppy), (bpm) | * ¥ 23 B B 457 45 44 5 [Ir (dfppy),
(bpm)|C1 4 b PR TBC A7 25 A AR AR L, A K 4
#B LU [Ir(dfppy)o(bpm)|C1 ZEHE /I, 7E [Ir(dfppy),(bpm)]*
[Ir(dfppy)s(Cl), 7, Ir-C1 8K h 0.247 9(3)F1 0.2507(2)

nm, ¥ Ir B2 42(0.132 nm, 7S AL f 2 42802
5 Cl B +242(0.099 nm, 4 L8122 FIE K1
W13 Ir-Cl BEAR 25 5 W 43X FE AT DL 23 H JC 6 A7 At
] i S L BT AT 2 - Cl-,
23 BEMHEXERHR

Kl 2 SATLA ) I(dfppy)y(bpm)Cl 7E CH,Cl,(1.25x
107 mol - L)1 1 48 &0 0] DLW WSR2 S0 | B &9
S0 TN i - s L ol S Ul S VA
252,313,358,423 1 464 nm, i F 45 XA T
3 AU FER A B (dfppy BT bpm) 5 HIA R 7 —
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mol ™!, 3 5 X L SCHER 4 1 B [Ir (bpm),CL,] (PFe) Al
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RPN T 609 nm AL, [F] I 5E HAF 4 134 ns,



% 8 W5 5 45 L L 2, 2T W E Sy I T R 114 4 C 5 0 19 45 Gl A 65 ) R A TG R BRI 5 1223
0381 BT S Y RO R L0, 3 —2P T A
— In(dppy),(pm)Cl-UV ;7Y 10 (NN
- = - Ir(dfppy),(bpm)CI-PL ! \
0.6 ,' \ L0.8
8 / \ B = k
g ' \ o6 S S 2% LK
£ 0.4 ! \ z
Q ] 7]
< k ' 0.4 £
02 ) \ - [1] Lowry M S, Bernhard S. Chem. Eur. J., 2006,12(31):7970~
.2 N
h . [o2 7977
00 - / 0.0 [2] Lamansky S, Djurovich P, Murphy D, et al. J. Am. Chem. Soc.,
T 300 400 500 600 700 800 2001,123(18):4304~4312

Wavelength / nm
K2 EAY I(dfppy)(bpm)Cl 7E CH,CL(1.25%107° mol -
Ly iy £ 41 m] LW RN 5¢ 516 016 15 (5 i)
Fig.2 UV-Vis absorption (UV) and photoluminescence
(PL) spectra of Ir(dfppy),(bpm)Cl in CH,Cl,
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