2002 60 Vol. 60, 2002
9 , 1662~ 1667 ACTA CHMICA SINICA No. 9, 1662~ 1667

% B SkKE  FH4e = E T

( 361005)

[ Ru(bpy)5™" | (pH 9 0) (ECL) . ) +1.30V

(vs. Ag/ AgCl) , Ru( bpy) 3°* Ru( bpy)3>* "
ECL

Effect of Substituents of Amines on Electrochemiluminescence of
Tri( 2, 2- bipyridine) ruthenium with Some Amines

CHEN, Xi* YI, Chang-Qing LI, Mer Jin LI, Zhen WANG, Xiao Ru
( The Key Laboratory ¢ Analytical Sciences  Ministry f Education and Depariment ¢f
Chemustry, Xiamen University, Xiamen 361005 )

Abstract  Electrochemiluminescences ( ECLs) based on tris( 2, j'bipyridine) ruthenium ( II) [ Ru(bpy) 37
and some alkaloids or amines such as sophoridine, matrine, methanphetanine and amphatamine in phosphate
buffer solution ( pH 9. 0) are studied. The light emission is mainly caused by the electrooxidation reaction
between amino group on the alkaloid compounds and Ru(bpy)3** in a thin layer flow cell equipped with a
glassy carbon disc eledrode (221 mm®) at about the potential of + 1.30 V (vs. Ag/AgCl). The
lumin escence wavelength of 610 nm confims that ECL is caused by Ru(bpy) 3>~ back to its ground state. The
effeds of the nature and three dimersional nformation of the substituents of these alkaloids on the ECL
intensities are discussed. lonization potentials and angle of C—IN —C bond taken from calculation data further
onfirm the experimental results.
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Figure 1 Chemical structures of alkaloids and amines
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Figure 3 Voltammetric response of CV experiment for SRI and
MATP

a—hasal solution + 1.0 mmol*L™ ! Ru(bpy)3* ; b—basal solution +

1 0 mmol L~ ' Ru(bpy)s* + 5.0 mmol*L~ ' MATP; c—basal solution
+ 1.0 mmol* L' ' Ru(bpy)#* + 50 mmol® L™' SR a —hasl
solution; b —basal solution + 5.0 mmol* L™ ' MATP; ¢ —basal solution
+5. 0 mmolL.” ' SRI.

Basal solution: 0.05 mmol*® L™ ' KH,POs Na,HPOs+ 0.2 mmol* L™ !
KNO;, pH 9.0, scanrate: 50 mV/s.
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Figure 4 ECL emission specira of amines and Ru(bpy) 3>
1—1.0 mmol L™ ' Ru( bpy);2* (applied potential: 0V); 2—1. 0 mmol*
L~ " Ru(bpy) 5% (applied potential: + 1.5 V); 3—1.0 mmol* L™ Rir
(bpy) 3% + 2% 1075 mol* L~ ' (C4H,) ,NH; 4—1.0 mmol* L~ Rir
(bpy) 5 + 2% 107 % mol* L™ ! Methamphetamine; 5—1. 0 mmol * [ !
Ru(bpy) 32 + 2x 10~ ®mol* L~ ' Sophoridine. Buffer solution: 0. 05mol
*L ! phosphate + 0.2 mol* L7 ! KNO, (pH 9. 0); applied potential:
+ 1.5V
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Table 1 Comparison of ionizatbn potentials and relative ECL responses of amine and alk aloids
ECL P/ eV’ ECL / nm / (mol 1)
SRI 760 7.05 N(1) 610 1.2x 10712
MT 638 7.15 N(1) 610 3x 107 12
sC 582 7. 18 N(1) 609 3.5x 10712
SR 605 7. 16 N(1) 608 4x 107 12
MATP 578 7.17 610 4x 10712
ATP 80 8. 21 608 5% 10710
CDE 1540 6. 67 612 1x 107 1
MPE 14 7.50 - 2x 107°
CCE 3 8.35 — 5% 107 °
CFE 1 8. 38 - 2x 1073
C3H/NH» 5 8. 30 — 5% 107 °
(C3H7) ,NH 160 7. 54 610 4% 107°
(CsH7) 3N 1360 6. 84 608 6x 107"
« Ip B3LYP/ 631 G(d) N(1) IP. ECLs 2 0.05molr L™ ! +
0 2mol* L™ ' KNO3( pH 2 0), 0 5 mmol® L™ Ru(bpy)s>*, + 1.50V (Ag/ AgCl); ECL CCE, CFE,
CGHoNH, 1% 107 Smole 17 1, 1x 1073 mols L~ !,
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Graphical Abstract

Synthesis and Structure of Benzo 15 Crown 5
Complexes with Na, [ M( SCN)4] (M= Pd,
Pt)

7ZHANG, Zi Hong; DOU, JiarMin; LIU, Ying;
WANG, Dz Qi; YONG, Wei; ZHENG, Pet Ju;
DU, Cher Xia; ZHU, Yu

Acta Chimica Sinica 2002, 60(9), 1649
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The novel benzo 15 cowir5 (B15 G 5) complexes: [ Na( BISG5)].[ Pd
(SCN)4] (1) and {[Na( B15 G5)][Na(B15 G 5) (H20)]}[Pt(SCN)4] (2)
had been synthesized and characterized by IR, elemenal analysis, X ray diffrac
tion analysis. 1 is composed of two [Na(B15 G 35) |* complex cations and one
[Pd(SCN)4]2_ complex anion. Complex cations and complex anion form neutral
complex though Na—N interactions. 2 ismade up of [Na(B15 G 5)]* and [ Na
(B15 G5) (H20) 1" complex cations and one [Pt( SCN)4] % complex anion.
They also form neuiral complex though Na—N interactions. Two molecules of
{[Na(B15 G5)] [ Na( BI5GS) (H20)]} [Pt( SCN) 4] form dimer structure

though hydrogen bonds of H2O and N atom of SCN group.

Study on the Mechanism of Color Changes of
Commassie Brilliant Blue G 250
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The mechanism of color changes of Commassie Brilliant Blue G 250 (CBBG) has

been investigated by spectrometry. The influence of different experimental condr

tions on the absorption spectra of CBBG was inspected. It is found that CBBG
forms aggregate by hydrophobic interaction in high phosphoric acid concentration.
Due to the difference in the aggregative degree, CBBG shows color changes from

blue to green to brown in the system.

Effect o Substituents of Amines on Electro
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