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Cycloruthenated Complex Based on 3-Ethyl-1-(thiophen-2-yl)imidazolium:

Synthesis and Recognizing Hg™
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Abstract: A new cyclometalated ruthenium complex [Ru(L)(bpy),]" (1) was synthesized by using 3-ethyl-1-(thiophen
-2-yl)imidazolium (L) and 2,2"-bipyridine (bpy), which has been characterized by NMR and HRMS. The interactions

between complex 1 and common metal ions were investigated by UV-Vis absorption spectra. Only upon the addition

of Hg*, the absorption was blue-shifted from 548 to 448 nm companied with the solution color varying from red to

yellow. By analyzing absorption and MS spectra, the mechanism of complex 1 sensing to Hg* could be attributed to

the possible conversion of coordination mode from Ru—C to Ru—S resulting from the interaction between Hg™ and S.

Keywords: cyclometalated ruthenium complex; MLCT absorption; ion recognition
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i AL PR T AVAVCE-600 5 400(Bruker)#% i
FEPRAL IR E 5 535 W2 7E Bruker autoflex FE i
5 By WO A A AT B[R] BT % (X (CHCA 2Ry 45 J5T) il
Themo Fisher ZH & = &5 43 H¥ W 57 86 FH AL b0 5
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SN BE T I E s pH (EAE B TR R pHS-3C _E
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1.2 BEMER

3H-1-(2-WE oy i WK WS 1) 5 0 = 2 SRRy 1), o
Cul(1.52 g, 8 mmol) . L-ifi 2/ (0.93 g, 16 mmol) . KM
(2.13 g,32 mmol) . 2- IR BEW} (3.87 mL, 40 mmol) ik iR
B (11.85 g, 86 mmol) KK A 100 mL = L, 15
JIA 50 mL DMSO I . 120 CHiFE 16 b5 , B EE
L R E . LR TR AU K PE 3K, LK
Na,SO, T . BET IR, 2 M5 2R B ik =
¥ 0.78 g, 17 % 65%. 'H NMR(600 MHz, CDCL,): &
7.77(d, J=1.2 Hz, 1H), 7.20(t, J=1.3 Hz, 1H), 7.20~
7.13(m,2H),7.03~6.97(m, 2H).,

WAL 3- 2, F-1-(2-WE Wy I ) DRI (1) 5 15 - K5 3H-1-
(2-WE Wy 3K I (240 mg, 1.6 mmol) L Z %%(0.13 mL,

1.6 mmol)F1 20 mL DMF il A Sz i Jffi H o 38 40K 10
min Ji5 , B AT, 100 °CF R0 24 he SR 5B
WA LR R L pE S BNIRAE (E 1R 0.45 ¢, 7=
4 92%. 'H NMR(400 MHz, DMSO-d,): 6 9.77(s,
1H), 8.24(t, J=1.8 Hz, 1H),8.07(t, J=1.6 Hz, 1H),7.69
(dd, J=5.4, 1.4 Hz, 1H), 7.57(dd, J=3.8, 1.4 Hz, 1H),
7.19(dd, J=5.4, 3.8 Hz, 1H), 4.27(q, J=7.3 Hz, 2H),
1.50(t,J=7.3 Hz,3H).
1.3 EEW1IMERK

WS min J&7 EFRLE 3- 2,3 1-(2-BEW; )k
(120 mg, 0.4 mmol)¥¥ T~ 25 mLJo/K — 5 H &, A
Ag,0(50 mg, 0.2 mmol), # i T +E 2 h J5 I A
[Ru(cycme)CL],(121 mg,0.2 mmol), 4kZE 2 i 24 h J5
1L UE IR DR R R 4, SRR AR PR A R T A 0 A
o b R RS A bpy(0.25 g, 1.57 mmol)
() = U, 700 10 mL BB (R0 12 hoJs 45 1k
W EEZR R E T RERAEENT, BTN CH,CL/
CH,OH(12: 1, VIV), 15 31| J& 8 [ 4K 72 mg, 7= % h
19%. '"H NMR(600 MHz,CD,CN):8 8.41(d, J=8.2 Hz,
1H), 8.34(d, J=8.2 Hz, 1H), 8.34(d, J=8.2 Hz, 1H),
8.28(d,J=8.0 Hz, 1H),8.11(d, J=5.7 Hz, 1H),8.01(d, J
=6.2 Hz, 1H),7.95(d, J=5.5 Hz, 1H),7.91~7.86(m, 2H),
7.84(td, J=8.1,1.5 Hz,1H),7.77(td, J=8.1, 1.4 Hz, I H),
7.60(d, J=5.5 Hz, 1H), 7.58(d, J=2.0 Hz, 1H), 7.34~
7.27(m,2H),7.27~7.19(m, 2H),7.03(d, J=2.0 Hz, 1H),
6.92(d, J=4.8 Hz, 1H), 6.04(d, J=4.8 Hz, 1H), 3.38(m,
2H),0.78(t,J=7.2 Hz,3H). “C NMR(101 MHz,CD,CN):
8192.15,165.65,157.40,156.76,155.97,155.81,154.65,
154.27,149.31,148.47,135.30,135.21, 134.04, 133.18,
132.66,126.44,126.20,126.11,125.82,123.19, 123.04,
122.56, 120.35, 117.29, 116.29, 43.78, 16.43, ESI-
HRMS: [M*] (CyoH,sN,SRu)* m/z: Bt {# 591.090 5, 52
K14 591.090 2.,
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Fig.1 UV-Vis spectra of complex 1 and 3-ethyl-1-
(thiophen-2-yl)-imidazolium iodide in CH,CN

solution
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Table 1 Molecular orbital distributions and energy levels of complex 1

HOMO-1 HOMO

LUMO LUMO+1 LUMO+2

-8.062 8 eV

-8.036 7 eV -7.4303 eV

-4.743 0 eV

-4.566 8 eV -3.928 2 eV
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