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Synthesis and Lum inescent Properties of Two New Ir( III)
Camplexes Based on Benzoim idazole Derivatives

Xu Zhi an Jiang Xiaoging Sun Pepei

(School of Cham istry and M ateriak Scince Nanjing NomalUniversiy, Nanjing 210046, China)
Abstract New ligands N-isopropyt2-phenyt1H-benzom idazole and N-isoprop-y}2-( 4-fluowphenyl)—IH-benzom id-
azok were prepared and their correspond ng cycbmetahted comp kxes ( bi), Ir( acac) and ( bi), Ir(acac) ( acac=
acety hcetone) were synthesized by the reaction of these wo ligandsw ih €] and acetybhcetone The structures of the
can plexes were chamcterized by 'H NMR and elanental analyses The UV-vis and phoolun nescence ( PL) spectra
were detemined and the electrochan ical behavis of he comp lexes were sudied The can plexes had strong pho tolum +
nescence n dichbromethane at 514 m and 493 i, respectively The electochen ical study show ed that the energy gap
betveen the HOMO and LUM O w as en higed by mtroducing fluorine on the benzene ring (0. 13 and 0. 15 eV respectively
for o canplexes), whichwas in accordance w ih te blue shift of he maximum en 5sbn wave kngth
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N- -2-
N— 2-(4 ) , (bi): Ir( acac)
(tbi),Ir( acac), R
1 SRS
1.1
, . B ruker ARX-400
, TMS ; - H itachi U-3300 - ;
H itachiF—4500 ; CH 1660C
1.2

A\

NH, H
©i DMF, 40°C, 48 h N \(
+ Br
NH.

NH,

2 EFEEE, 120°C, 10 h

liO(?H() N
OO
X

YN N 2T 2 Bk =13

IrClL-3H,0, 120C, 24 h

Na,COs, Hacac

¥

ZUBELEE 120, 24 h

1.2.1 Btk N 229K 28 K5 oked (bi)8d S

2.2 g(20mmol) 2.5¢(20mmol)  40mL DMF ,  40C 48h N-
2.5 67. S . 1.2g(1lmmol) 2.5gN- 40mL
, 10h , ( 300~ 400 ,
=41 ) N- —2 : 1.8 ¢ 92T, 6% .

'"H NMR(CDCL): 81.68 (d J=7.2Hz 6H), 4.82-4.84 (m 1H), 7.28- 7.32 (m, H), 7.53



(1)

~7.55(m, ), 7.65~7.69 (m ), 7.85~ 7.88 (m IH). : (CeHisN2): G
81.32 H, 6.8% N, 1185 . C 81.03 H, 6.9 N, 11.98 R(V/an '): 3015 2948 1720
1600 1517 1436 736

1.2.2 Bk NS 2R 2-( 48R AR ) KRkt (bi) 89 &%

1.2.1 : , N- 2 (4 )
(i), 2.1g 98C, 6%. 'H NMR (CDCk): 61.68 (d J=6.8Hz 6H), 4.77~ 4 84
(m, H), 7.22~7.33 (m, 41),7.63~7.67 (m, 3H), 7.83~ 7.86 (m, IH). : (CigH 15
N,F): C 75.5%7 H, 5.94 N, 11.02 . C 75.83 H, 5.8 N, 10.93 R (V/am '): 3023

2978 1715 1593 1497 1475 807
1.2.3 % (1B A4 (bi), I acac)dy Ak

0.52 g (2.2mmol) bi 10mL , LCE* 3H,0 0.34 g ( Ilmmol) 3mL
120C 24 h, , , )
, 76% . 15 mL , 0.2
mL ( 2mmol) 0.32 g (3mmol) . 12 h, ,
. , . ( 300~ 400 ,
) (b1 2 Ir( acac), 7% . 'H NMR (CDCk): 81.76 (s @), 1.87 (d J=7.2Hz 6H),

1.92(d J=6.8Hz 6H), 5. 14 (s H), 5.72~5.77(m, M), 6.41 (d J=7.4Hz 2H), 6.56~ 6.59
(m, 2H), 6.80(d J=7.5Hz 2H), 7.24~7.32 (m 4H), 7.64~ 7.73 (m, &1).

(CyHy IN,0,): C 5833 H, 4.89 N, 7.35 : G 58.7% H, 476 N, 7.26 R(V/an '): 3
014 2970 1726 1610 1578 1517 1436

1.2.4 % (1B A4 (i), I acac)® &A%

1.2.3  bi thi , (i), Ir( acac), 75%. '"H NMR (CDC} ):
81.78 (s @1), 1.88(d J=7.2Hz 6H), 1.91(d J=6.8Hz 6H), 5.18 (s IH), 5.64~5.67 (m,
H), 6.00~ 6.03(m, 2H), 6.54~ 6.59 (m, 2H), 7.24~ 7.28(m, 2H), 7.29~ 7.35 (m, 2H), 7.62~
7.68 (m, @1). : (CyHss F, IN,O,): G 55.70; H, 4.42 N, 7.02 : G 55.48 H,
456 N, 6.90 R(V/an '): 3024 2970 1731 1610 1570 1517 1436

2 ZREVHE

2.1
, (bi),I( acac) 3014an” ' (bi), I acac) 3024 am ' C-H
L1726 1731 am” C=C , 1578an”' 1570
a B C=0 , , 'H NMR ,
2.2 (PL) - (UV-V is)
1 2 (1x10 " mol/L) .
: (bi)2Ir( acac) 310mm  369mm, ( tbi), I( acac) 314m 366 m 2 ,
T ) Hay
, " (bi),Ir
(acac) ( bi), I acac) (Aonser) 432 im 416 m,
(HOMO) (1UMO) E, 2.87&V 2.98 ¢V,
E (V)= hU= he/Aer™ 1241/ Xgee( 1m).
(bi)aIr(acac) (fbi),Ir acac) 514mm 493 m,
( tbi)2Ir( acac) ( bi), Ir( acac) 21 nm,

(bi)sI(acac) (tbi),I(acac) 543 nim 521 nm
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Fig.d UV-vis absorption of the complexes Fig.2 Photoluminescence spectra of the complexes
2.3
3 0.000 0157
s ? 0.000 0101
1.OXx10 mol/L
, 0.1mol/L : (bi), Ir( acac) < 0.0000051
(tbi),Ir( acac) 0.79V 1.00V. § 0.000 000
HOMO [16] > —0.000 005 (bi),(acac)
(Fe) : —— (bi),(acac)
HOMO =— (En-Einr)—- 4.8 ¢V, ~0.000 0107
E.= LUMO-HOMO. 04 08 12 16
(E. o RN
Eine ) H3 EawMeR-aE@s
’ 2 Fig.3 Current—voltage characteristics of the complexes
HOMO  , (bi),Ir
(acac) —5.10&V, (bi.Ir{acac) - 5.29¢V.
2.2 , E,, (bi),Ir(acac) 2.87 €V, (tbi), Ir( acac) 2. 98 eV.
HOMO , (bi),I(acac) (bi), Ir( acac) 0. 19 eV, HOMO MO
E., (tbi),Ir( acac) ( bi)> Ir( acac) 0. 11 eV, , (i), Ir
( acac) HOMO LUMO , , E, 0. 11 eV
HOMO 0.19 & E,
1
Tablel Themain properties of the can plexes
Ay abs /1M Aiw ani/mm E IV E, eV
(b, Ir( acac) 310 369 514 0. 793 2. 87
(b, In( acac) 314 366 493 0. 9% 2. 98
3 4k
: N- 2 (bi) N- 2 (4
) (i), ) 2 (bi), Ir( acac)
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