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Study on Synthesis, Characterization and Light-physical Property of Ir(mpiq),(tmd)
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Abstract:

isoquinoline (mpiq) as the ring metal ligand and 2,2,6, 6-tetramethylheptanedione (tmd) as the auxiliary

The red iridium complex Ir(mpiq),(tmd) was synthesized with 2-(3,5-dimethylphenyl)

ligand, and the yield was 91.4%. The molecular structure of Ir(mpiq),(tmd) was characterized by
elemental analysis, NMR ('H and "C), MS and FT-IR and single crystal XRD, and its photophysical
properties were studied by UV-Vis absorption spectroscopy and photoluminescence spectroscopy. The
results showed the complex is in the monoclinic system with a space group of C2/c. Its maximum emission
wavelength at room temperature is 632 nm, and it emits phosphorescent in deep red light.
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B 2R R T L R RSN TR AT, DU(= 2R
R BLAN =K & =S (K& BN 54.4%) H B HE
W B R A TRME, TR . & H . A
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1.2 FEfEk mpiq K& R

G, [ 100 mL R PIN 1-5
SEEMR(2.76 g, 16.93 mmol), 3,5- - FHIL L HHRZ(2.78
g, 18.52 mmol), 30 mL %, 10 mL Z&-F7/K,
BN 5 he A IR RN, A EE 32 iRt
FE, . AVUMHAZRETKERMK, GIF
MUZ, HTKRRETIRANZE. I8, JEBEE
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28, B RIEA 2-(3,5-— FF A L) S Ik (mpiq)
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7E 50 mL [HJEREEHF I mpiq 3.00 g (12.87
mmol)F/K & =& ALHK 1.50 g (4.25 mmol), FFFHL
20 mL & 2R 7 mL £ B T KV RNVER,
SR, REWEGREL 24 he AHRER,
g, JEDHKIKFHTNER. 8. NI, B2
[ R B2 g, FREDRE D O 2.67 g (1.93 mmol),
FEE 90.8%. MUK, BEAT TP,
1.4 EEY Ir(mpiq)(tmd) )& AR

76 50 mL BB F A 2.48 g (1.79 mmol)
(mpiq)lry(p-Cl)(mpiq), — Rk, ET L BEH L
Wk, ik, TEFRUE Schlenk B AL ARUHHIT,
n#vE [E, BT — IR TE KRR 0.94 ¢
(8.85 mmol). ¥ 0.72 g (3.91 mmol) tmd T 2. —
W B 2 T e, E R VRO SN R SO, A8 T
[ SN 3 h, Y50 2 5= B TR AN KK,
BibE, HhuE, JEUMELT, B & A mERR AT
WA AR 208, 35 2.75 g (3.27 mmol )4 4
BRIC &) Ie(mpiq)o(tmd), 72 91.4%.
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B, HOTE RSN Rk 2.5 5 E R B A
FEGIRIE S RN 15 h, PPN 83%. A SGE
AR R IURHIS, 4 B AR TE SR AT 218
TN, IRAF B AR EEN 91.36%, Hii K NI TE]
PR, W,
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BT M]E, m/z=655 I&1)EF [M-tmd].
2.2.4 R HEFEAR(NMR) 73 #r

Ir(mpiq)»(tmd)f¥] "H NMR 41[& 4 fir 7%, °C NMR
W 5 fim. & 4 FERALEAIR(6/10°) 7.26 =277
RET RIS, HAd 1.46 A1 5.12~5.30 437052
tmd b ¥ B A F R iU, 2.35 42 mpiq A
Rk, FRIEE 8 AR, B S
FRiE 7 X RSO RS B S AR T AEEAL RS 77.04
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21.27 &b VHJEF mpiq LRI L, FIRRE S
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Fig.1 Synthetic route of the complex Ir(mpiq),(tmd)
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Tab.1 Elemental analysis of the complex %
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Fig.2 IR spectra of the complex Ir(mpiq),(tmd)
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Fig.6 Molecular structure (a) and packing diagram (b) of Ir(mpiq),(tmd)

S LA R, 070 BRI -0 S K
34 0.21334(14)F1 0.21359(13) nm, tH7ECHRIE

F 2 Ir(mpiq),(tmd) ) Bk S %
Tab.2 Crystal structure parameters of Ir(mpiq),(tmd)

BFR CuHaN0,| A R R (7R S K A PP Ir-C B K L
ST 840.04 25 [ C2e Ir-N SRS, 1r-O BB LY Tr-C AT Ir-N #REE
LY TS — z 8 Ko HAh, O1)-Ir(1)-N(1) « N(2)-Ir(1)-O(1) -
a/nm 2.72767(16) al(®) 90.00 N(1)-Ir(1)-C(18) C(18)-Ir(1)-N(2)F1 C(18)-Ir(1)-O(1)
b/nm 1.26954(8) B/ 119.6550(10) R EE A7 BH SRR T EEARY) 900, PLA N(1)-Ir(1)-N(2)
¢/nm 2.55966(15) /() 90.00 (A FEAR T BEAR A 180°, XUEAIF 6 FILE M) 54
¥/ nm? 7.7028(8) | Dewea/ (gfem®)  1.449 W& .
F(000) 3392 Orange/(°) 1.718~31.112 FRICEHT B A RERDE
GOF on F> 1.024 FEE XRD AL RIUESE T ECEYN HAREL

Ry, wRy [1>20(1)]

0.0209, 0.0484

Ry, wR; (all data)

0.0288, 0.0507

£3  Ir(mpiq)(tmd) ¥ EEEK KA
Tab.3 Selected bond lengths and angles of Ir(mpiq),(tmd)

A4 B /nm 4 B/
Ir(1)-C(1) ~ 0.20028(19) | O(1)-Ir(1)-N(1)  80.93(6)
Ir(1)-C(18)  0.20048(19) | N(2)-Ir(1)-O(1)  79.83(6)
Ir(1)-N(1) ~ 0.20283(16) | N(1)-Ir(1)-C(18)  104.38(7)
If(1)-N2)  0.20294(16) | C(18)-Ir(1)-N(2)  79.92(7)
Ir(1)-0(2)  0.21334(14) | N(D-Ir((1)-N@2)  173.66(6)
Ir(1)-0(2)  0.21359(13) | C(18)-Ir(1)-O(1)  87.40(6)
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Fig.7 UV-Vis absorption spectrum of complex Ir(mpiq),(tmd)
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TR B, A Ir(mpiq),(tmd) i, B
KAE 350~500 nm 33 FEl P9 55 MR i V& T 'LLCT .
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242 SEEUROLIERE

FREUE & ) Ir(mpiq),(tmd ) FE 5 BT 50 mL & &
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Tr(mpiq),(tmd) {5 KR S ek K Al 8 s, Blé
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Fig.8 Photoluminescence spectrum of the complex
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RIEHYE 2,2,6,6-PU H 3k PE — i (tmd) 4 KL 54
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