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A Dendritic Red Iridium Complex: Synthesis,

Characterization and Hg* Recognition Properties
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Abstract: A Ir(Btp),(acac) cored red dendrimer with benzyloxy-based dendrons bearing naphthyl peripheral group

was synthesized and characterized by NMR, MS and element analysis experiments. The metal ions recognition

properties were investigated by absorption and emission spectra. Only upon addition of Hg**, obvious blue-shifts

both in absorption spectra and emission spectra were observed with the color of the CH;CN/THF solution

changing from orange-yellow to light green. The results demonstrated that an optical chemo-sensor for Hg** based

on the iridium(ll) dendrimer was realized.
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1.1 RXFI A

2-(2-7R I E Wy ) Lk WE -4 FF 4 SCHRO 7 7 5 il
NG2-Br #& SCHRPy 25 1, LN P9 2K MnSO, -
H,0 . (NH,),Fe (SO,) - 6H,0 . AgNO; . Hg (NO3), - 1/2H,0 .
Pb (NO5), Ni (NO;), - 6H,0 .Zn (NO3), - 6H,0 .Cd (NOy), -
4H,0 .Co(NO5),-6H,0 .Cu(NOs),+3H,0 #1114 [ [ 25 4
A 230 A BR A | o AR

LA -T] DLOETEAE LABMDA 35 %8 4h—1 UL 43
SR TE EIAAR B 5O IS LS 55 FOt %X
IR B B RE RIS E Mercury Plus 400 NB %
T FEARAL E I E s JC R T i VarioEL 1T O-JT&R 73
Bl ik R 4858 B, B 7E SHIMADZU 2 53 i B i
Ot FEL S Ak I — I ] 6 AT 5 A (MALDI-TOF-MASS)
gk,
1.2 Bk Btp-NG2 K&

N, TR 4% 1.0 mmol 2-(2-7% - W& Wy ) ik e -4-
H B TE 10 mL THF A AR I0A 1.2 mmol NaH,
1.1 mmol NG2-Br, % it T+ 2~3 h J5, 1l 20 mL
R LR O, CHLCL, ZE B 2~3 IR JE & 1A AL
A, 7K BE 2~3 G FHTEK Na,S0, T8 |, U8 ER T8 5
J& T 7 o 25 V00 BV A SR R R A 43 B A 2K
B[R R 77 % .60% ., '"H NMR(CDCly,400 MHz):8
8.58(d,J=4.8 Hz,1H),7.84~7.73(m,22H),7.50~7.46
(m,12H),7.32~7.30 (m,2H),7.13 (d,J=4.8 Hz,2H),
6.73 (s,4H),6.65 (s,2H),6.63 (s, 2H),6.58 (s, 1H),5.17
(s,8H),5.00 (s,4H),4.54 (s,4H);*C NMR (CDCl;, 100
MHz):8 160.51,160.40,152.89,149.96,148.53,145.00,
140.90,140.72,140.37,139.62,134.50,133.52,133.35,
128.68,128.26,128.03,126.69,126.53,126.38 ,125.61 ,

Ir(Btp-NG2),(acac)

Synthetic route of Ir(Btp-NG2),(acac)

125.35,124.80,124.45,122.84,122.83,121.60,121.09,
117.84,107.06,106.74,101.96,101.90,73.00,70.48 ,
70.27, m/z [MALDI;DI]: 1 167.5(M*),1275.2(M+Ag").
CHgNO-S(%)E.A. ,Found.(Caled.): C 81.21(80.56),H
5.26(5.51),N 1.20(1.26).,
1.3 BEEY Ir(Btp-NG2),(acac) i & B>

N, -5 T ,1.28 mmol Btp-NG2 % 0.583 mmol
IrCly+ 3H,0 I AE 15 mL &8 4B /H,0(3:1,VIV)
1 100~120 CRNE 24 h J& B H B, A 10
ml ZE K Al BE A B A R TeK OB IEC
Pt . oK CEEE VR 2~3 R T, #RTA iS
0.5 mmol & Bt N B (acac) A X 0.5 mmol JG 7K Bk iR £
WA 9 mL SR EE S TET,100~120 CRME 12~15
h & W HN R, A 10 mlL 2% 18 7K Jil 3% 15 51 [
A BT S A T2 AT (S R ot/ i ) 1 B B 41
T, 7% .45%, '"H NMR(DMSO-ds, 400 MHz):8
8.35(d,J=6.0 Hz,2H),7.89~7.82(m,34H),7.69(s, 1H),
7.61(d,J=7.6 Hz,2H),7.51~7.45(m,24H),7.22(d,J=
5.2 Hz,1H),6.96(t, J=8.6 Hz,2H),6.75~6.68(m, 18H),
6.63(s,2H),6.09(d, J=8.4 Hz,1H),5.22(s,1H),5.20(s,
16H),5.04(s,8H) ,4.83(s ,4H),4.59(s , 4H), 1.63(s , 6H) ,
m/z [MALDI; CHCA]:2 628.00M+2), CH;N,0,6S,1r
(%)E.A.,Found.(Caled.): C 74.55(74.28),N 1.07(1.13),H
4.87(4.95), UV-Vis(A,&/10* L-mol™-cm™):273(11.85),
310(5.18),341(2.87),478(0.71).,
14 BEEYWHHEXE

JCTE I 5 S8 T Tn(Btp-NG2)y(acac) £ N /10 & kK
WA W (921, VIV MR FE 48 E R 2.0x1075 mol - L', il
AF Ir(Btp-NG2)(acac) i M H B A [ 43 & #h 21k &
YIER FE ) 1x102 mol - L', WS BHL 2.5
mL Ir(Btp-NG2),(acac) £ it /01U & WK e 75 W2 (9:1, V/V)
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& B — PR 1) H far % B B AT ('MILCT) 2, B % Hg™
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& (W 1), 478 nm BRI ZE W AZ S5, FFTE 420
nm A8 LT 1 ASE I AE 443 F1 388 nm Ak
B 2 AN A HR R OBOG TS % T IT 58 nm,
VTR, PR A B (0 R sk, X R In(Btp-NG2),
(acac) PTAE PR PU  ( He? [b B AZ Jkds . KT 1
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3.6x10* L-mol ™ ™, 15 SCHRISHI 18 (1 B (8 B4 0
XU T A0 R A 258 B 04 7 Tk R R AL A 5T AXS Tr(Bip-
NG2),(acac) 5 42 J& B F W52 R K, 1 HoAl
4 BB F U Co* .Cd* Fe* Ni** Pb* Ag* Zn* Mn*
3.0

Absorbance / a.u.

1 2 3
Eq. ofc"gu

420 nm

400 500
Wavelength / nm

1 BEREFRINA, IrBtp-NG2)(acac) ) & /U &

IR I F5 W (c=2x 1075 mol - L) 48 40— AT UG5 11

300

Fig.1 UV-Vis absorption spectra changes of Ir(Btp-NG2),
(acac) (¢=2x107 mol-L™) in CH;CN/THF solutions

changes as a function of e
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Fig.2  Phosphorescent spectra changes of Ir(Btp-NG2),
(acac) (c=2x107° mol-L™) in air-equilibrated
CH,CN/THF solutions upon the addition of Hg*
(A=360 nm); Inset: Isgs,/ lsism changes as a

function of ¢ -
g
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Fig.3 Luminescent responses of Ir(Btp-NG2),(acac) (c=2x
10 mol- L) to various metal ions (equiv. molar
ratio) in CH;CN/THF solutions
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Fig.4 Excitation spectra of complex Ir(Btp-NG2),(acac)
and Ir(Btp-NG2),(acac)-Hg monitored at 614 nm
(—) and 585 nm (---)
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