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Synthesis, Characterization and Hg2+ Recognition Property of
Iridium(IIT) Complex Containing L-serine Ligand
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(College of Chemistry and Chemical Engineering, Hainan Normal University, Haikou 571158, China)

Abstract: A new bis-cyclometalated iridium complex (2) was synthesized using 4-(benzo[d]thiazol-2-yl)-
N,N-dimethylaniline as main ligand (1) and L-serine as ancillary ligand, and its structure was fully
characterized by "H NMR, MS and IR. Its photophysical properties were studied by UV-Vis absorption
and photoluminescence spectra. The lowest-energy electronic transitions and the lowest triplet excited
states were calculated with time-dependent DFT (TDDFT). The emission of iridium complex (2) can be
selectively quenched by Hg”" ion. This suggests that the complex could be an excellent turn-off
phosphorescent sensor for Hg”" ion.
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Hitachi U3900/3900H 7 48 #h ] WL 430 6 & 1
(L EEREERAIRAR]); Nicolet 6700 %Y i H
2L AN 1EA(SEE Nicolet /A H]); Hitachi F-7000
R (b H L B # B R A #1); Bruker
HCT-Agilent 1200 %57 154 (18 [ bruker 2 &)
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A BR 5 28 SRR A B O A I ST b 22 5 40 22 TR
ANl TEHE. B OIS RN E
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1.2 &k
1.2.1 4-(ZF I [d]WE Mk -2- 55 )-N N- — F 3 SR i (1) Y
Ak

Bt LR 500 mg (3.35 mmol), 4B
FIETERRY 420 mg (3.35 mmol)FIBRALHREREN 795
mg (5.03 mmol)iF AT 10 mL — H WAEFH,
AR 3 R BRI INFAE] 100°C R 8 he ¥
ZEWSE, A 50 mL /K, gL 2 AKL - 5
FHL 77 b B 0 — B R 2 AT 2liAb (R : TR T =
(200~50): 1)73 2] (1 (L[5 44 (1)L 650 mg (2.56 mmol),
P 76.3%.
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P8 [ R (D) A% R "H NMR (400 MHz,
CDCL)RMEEE R (O)N: 7.95~7.99(m, 3H), 7.84(d,
J=17.6Hz, 1H), 7.43(t, J=7.6Hz, 1H), 7.30(t,
J=7.6Hz, 1H), 6.75(d, J=8.0Hz, 2H), 3.06(s,
6H). ZLAMEHE(IR, KBr, cm ™)AL 5 A : 2902(w),
2809(w), 1610(vs), 1484(vs), 1430(s), 1186(s),
1065(m), 963(m), 817(s), 751(s). Ji i (MS-ESI)
FAFLERIg: m/z 2542 [M+1]". FR¥EIX Lo LE BLA] )
W% E U RN B bR AR 4-(OK JF [d] Mg P -2-

\
N—
! \
\Ir/ Ir
/\c/ \N@ MeONa, THF, 60 °C
Q:N\ ) s
N~
Py

# 302 mg (1.07 mmol) IrCly3H,0 5 600 mg
(2.36 mmol)fbEMI()EfET 12 mL 2-L5A % 41
5 6 mL BAKETREERF, 35S 3) A
SARYBECHI R, AE 120°C NN 10 he S
RIA R, I, SRIERIRAK. ¥ H R,
15 B RS 241 68 [ A 7= W) & JR BRI S 1) — R Ak 506
mg (0.34 mmol), =% 64.3%. FF 25%F) F EE 4
BV 125 mg (0.57 mmol)IA %] 280 mg (0.19
mmol) A 4 J& 4K AL &4 — S AR A1 50 mg (0.48 mmol)
BB L-22 SR I T8 /K TY SRR (20 mL) T, 1<
53 K, BRI 70°CIHAS 12 he BHIE
EiE, TRV R A A 1R L=
(30~2):1, & H %e: H EE=(100~30):1)75 3 76 mg
(0.094 mmol) LT L[ 1£(2), F=%E 24.9%.
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Fig.1 Synthetic route of iridium complex (2)

F)-NN-ZH R (D).

P4 15 1£(2) ) 'H NMR (400 MHz, CDCLy)#%
HESE R (O) N 7.78~7.84(m, 2H), 7.40~7.52(m, 5H),
7.29~7.35(m, 2H), 6.22~6.29(m, 2H), 5.90~5.92(m,
1H), 5.50(d, J=2.4Hz, 1H), 4.04~4.06(m, 2H),
3.68~3.71 (m, 1H). IR (KBr, cm™ )&% R N:
3070(w), 2910(w), 1582(vs), 1418(s), 1360(s),
1254(m), 1042(m), 960(w), 763(m). MS (ESI)%
HESE BN m/z 803.1 [M+1]". MR IEX Lusk FLal Ak
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Fig.2 Infrared spectrum of iridium complex (2)
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HeiE R 3 fran. B3 AL, KR 2 Ak
X4, 7E201. 237 A1 261 nm KIS, J&T LLEC
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Fig.3 UV-Vis absorption spectrum of iridium complex (2) in
CH;CN solution
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RV & 1) (2) B S IS e 5 HL 1 BRAT P o
R=FEAHA)E, R Gassian09 F2 Pt KT T
IS THEWI . HAEA B3LYP J7L7E 6-31G 2
H EXHRECAE QAT T SRk, SRE R &
7 R (TDDFT) 5 ik 5 T HAT 267> T s e
R, 2R aE 4 158 1 ps. B 4 Fimp
DLEH, 27 r HOMO #UiErH 1= FEERE
& B AR B T A EEAR I 2R A B, T LUMO &
TR TR AR B @A, SR A
W2 B K FL A g T (S ) MBI = RS
(T)#KJE T HOMO—LUMO HI#iE L 1T, 8
T4 @RI B 75 1) MLCT ##1E. 74h, 4K
BL-&4(2) HOMO #1185 LUMO $UiE 2 (Al fe g 2
9339 eV, MMETHEREKHN 450 nm, B KTk
B2 AR IS (402 nm).
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Fig.4 Frontier molecular orbitals of HOMO and LUMO for iridium complex (2)
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Tab.l Calculated wavelengths and main charge transfer

characters of S| and T, states for iridium complex (2)

Words S EE T IE BRITHHIE
S 0.0868 HOMO — LUMO MLCT
T, 0 HOMO — LUMO MLCT

2.5 RIERHEHE

B 5 AEKIE A (2) % Hg™ A R [R5 i 58
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Fig.5 Fluorescence titration spectra of iridium complex (2)

upon addition of Hg*"
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