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Synthesis and Characterization of [2-(p-tolyl)pyridine],Ir(IlI)(acetylacetonate)
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Abstract: (tpy).Ir(acac) was synthesized by the reactions of iridium chloride hydrate as the raw material,
2-(p-tolyl)pyridine as the cyclometallated ligand and acetylacetone as the auxiliary ligand, and the
resulting complex was characterized by MS, 'H-NMR and single crystalline XRD. The absorption and
emission spectra of the complex were measured to evaluate its photophysical properties. '"MLCT and
*MLCT absorptions occured at 410 and 461 nm, respectively, and a stronger photoluminescence appeared
at 516 nm, indicating that this complex is a green material.
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Fig.1 Synthetic route of (tpy),Ir(acac)

1.2.1 K (tpy)InCl(tpy), K& K

£ 250 mL XA KB IIA 3.54 g K& =
FALEK, 3.90 g 2-Cuf FHERIE)MEmE, SRS 60 mL
2 " FEH 2R (EGME) T 20 mL 25 5 T /K (2 B #
LIRS LB TR 3:1), HFIERA, &R
P T INAENR 2 120°C, N 24 he W EIE SR,
ThiyE, JEUH I P 15 mL. £ 77K 20 mLx2.
PIER 15 mLx2 Peidk, T S350 K=Y 4.87
g, FPEN 86.3%. % RIEATFERM, HEMHT
T2 RPN
1.2.2 (tpy),Ir(acac)ff] &

££ 250 mL =N 4.53 g bid — 54k,
120 mL & FFH L0K, 556 2 mL ZBEA R T 20
mL £ R O BEEE RS A 0E R RN . B

HBEA, AR FIAERG, BEMA 2.12 ¢
ToKBRERAN, A 1 R VR ST T 2 18 0 n 2. 5k
R, [N 3 he AETE IR, IRAWIBN K EKH,
HE, JEUHHET, DU R S =301 AR R AR
BHTRERAE 2 B34, WEFs 2R RIEHG T, 53
HOR R 3.56 g, FEEA 70.6%.
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Fig.2 ESI-MS spectrum of (tpy),Ir(acac)
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Fig.3 '"H-NMR spectrum of (tpy),Ir(acac)
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Fig.4 UV-Vis absorbance spectrum of (tpy),Ir(acac)
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Fig.5 Photoluminescence spectrum of (tpy),Ir(acac)
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Fig.6 Crystal structure of (tpy),Ir(acac)
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Tab.1 Crystal data and structure refinement for (tpy),Ir(acac)

Empirical formula Cy9H,7IrN,O,

Empirical formula 627.73
Temperature 100(2) K
Wavelength 0.071073 nm

Triclinic, P-1
a=0.96335(6) nm,
a= 64.0750(10)°;
b= 1.14746(7) nm,
B=176.1510(10)°;
¢ =1.22693(7) nm,
7 = 86.9920(10)°
1.18220(12)nm’
2, 1.763 mg/m’

Absorption coefficient 5.677 mm’!
F(000) 616
0.37x0.21x0.14 mm
1.90 to 28.00 deg.

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Crystal size

Theta range for data collection

-12<=h <=12,
Limiting indices -15<=k <=15,
-lo<=1<=16
) ] 15462 / 5688
Reflections collected / unique
[R(int) = 0.0227]
Completeness to theta = 28.00 99.6%

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.5037 and 0.2279

Refinement method Full-matrix least-squares on F*

Data/restraints/parameters 5688/0/311
Goodness-of-fit on F? 1.107
Final R indices [[>2sigma(I)] R;=0.0159, wg,=0.0418
R indices (all data) Ry =0.0174, wg,=0.0422

Largest diff. peak and hole 0.917 and -1.075 e. A

3 Zw

KL LIIK A ZEAHC JFRE, 2-C6f BRI itk e
VERR SR BCAA « 2Tt P9 ARl Bh AR A BT X [2-(RF
FH ORI e | 20T TR & 5K [(tpy )2 Ir(acac) ], FER5 77
HZE AR, S, AR X ST
SHOMTRE 7 Hr 7450 . RIES B, Frigib
SV EE T =8B AR, I-C 8. I-N 8 [r-0
TSR0 0.1995. 0.20406 A1 0.42957 nm.
Bt &4 AT W WCAE 410 A1 461 nm AbAE B &

= FEAE, 1 H MLCT % 'MLCT 4% 50 nm.
HBORIGEF, ZEEYIAE 516 nm AH BRI
RETE, N—Fha ek k.
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