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Fig. | Coordinated system for the [Ru(bpy);(LL)]** with structures of the ligands used
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Table 1 Frontier Orbltal Energles. Spectral and Electrochemical Data of [Ru(bpy),(LL} ™"

LL NPP- MPT~ by dbtd bpd badi tydo
EuieV) —13. 239 —13. 885 —17.639 —16. 959 —17. 250 —17. 648 —18. 058
ELteV) —2.272 —2.39% —4.720 -~ 5, 365 6. 897 —7.027 — 0. 082
AELm 10. 967 11. 486 12. 9149 11. 554 10. 353 9.721 8. 976
Eo(V) 0. 776L4] 1. 270L0 1. 3207 1. 3s0Cel 1. 370082 1. 650011
Erpal ¥} —1. 310001 —1. 01001 — 0. 780081 — 0. 45008 0. 560LLu]
S 7.y 2. 580 2.130 2.170 1. 820 1.080
Ko (e¥) 2. 50501 2. 655081 2. 749001 2. 6o5Ln) 2. 39801 2. 40781 1. 9340t

By cenetgy of the highest occupied molecular orbital {HOMO), £1:energy of the Jowest unoccupled molecular orbital (LUMO},
A8 cenergy gap from HOMO wo LUMO. E.x;first oxidizational potential, £ra;flrst reductional potentlal, AEqcired - first oxidiza-

tional and reductional potentdal difference
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Fig. 3 Correlation between frontier orbital enetgies and electro-and phaoto-chemical propetties

for [Ru(bpy),(LL)]**" complexes

(LL=NPP~, bpy. dbid, bpq, bqdl and bgdo, r=correlation coefficent?

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

53 B L5 T 4TC LB R A &40y i T 5 i Boma * 279 .

M 24 EE{& LL 4372 dbtd, bpq. badi #l bado B, E. A REMK . H Bu FHA BF FFREM (ER
B B, & 1).iX B i FALHK dord. bpg, badi 1 bado BHH WM AR ~ KB E . IREIE
fiERs LUMO BEZR T & B 5 B IR (2% 1) MB#AT dn(Rud-2 (LL) R i} = SRIECHT 9
IE BT (LR 2, AT (F A5 2 BC & B0 A9 HOMO BER S fa e (HIRE D) . E S W | L (&
1. B b7l L, Bk LL A9 B 3 2 ES-& ¥ [Ru (bpy ); (LL) ** 4 HOMO #] LUMO BESR
M LR F SHEEM AR TRE SN E AR RAERN, AN ZAENZRAEFEYN
R (LB 3Ga-b)),

bEE R 1 B9 AE BB T L . 24 [Ru(opy ). (LL) J** 1 ) 1 bpy EC4E 8 K fhEC4k LL By
J& » 3B K B AR, 55 7 R A AT DL % v 0 M TR A B (P ) 9 R M CED SR MR T B Y LI B ST A
—8 XS TR LL ¥ 3E SR A4 4 HOMO BB M B FiR B sk LUMO BRI F e
HHEE. RENTHE RS RTERNERER BN HEDNE Bnfl 4Bam 6
HERA -EHXE(LE 2(c-0)), XBHXRBEANC S W IERIE NELTEFTRY
% R FRy HOMO fil LUMO, RT&Eg S kST EHET (DESYWA S FEH. L
G ful R A 22
2.2 ECHFEMMERSHIMLFRIERN W

F 2 [Rulbpy) (LLYF+ P43 D EFHHEM . B F B SN ERFHLIR Ru-N(bpy) 4%
Table 2 Net Charge(q), Electron Cofiguration, and Orbital Charge of Atom Ru and
Ru-N(bpy} Bond Order In [Ru{bpy),(LL) |'*

LL NPP MPT bpy dind dpq badi obx]
g —0.01629 0. 08463 0.11887 6. 11721 0. 12472 0. 16757 0. 26785
Ss 0. 31447 0. 30583 0. 29865 @. 30379 0. 30256 0. 30231 0. 28927
5p 0. 88258 0. 86762 D.B5418 0. 86123 0. 85590 0. B5683 0.82187
4d 6. 81924 6. 74187 6. 72830 6. 71772 6. 71682 6. 67329 6. 62102
A 0. 60766 0.48763 0. 42307 0.43014 D.48292 0. 49589 D. 48856
[~ 0.45182 0- 45250 0. {80384 0. 49719 0. 47519 0. 52568 0. 51718
s 1. 95094 1.95375 1. 96518 1. 94501 1. 94946 1. 92238 1. 91073
dyy 1. 94080 1. 95635 1. 96290 1.95598 1. 91676 1. 92519 1.91738
ey 1. 85802 1. 89164 1. 89633 1. BB942 1. 89250 1. 80417 1. 78717
Ru-N(bpy) 0. 34005 0. 33189 0. 36088 0. 36240 0. 35679 0. 35871 0. 35995
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INFLUENCE OF THE LIGAND STRUCTURE ON THE ELECTRONIC
STRUCTURES OF RUTHENIUM ( 1) BIS(2.2 -BIPYRIDINE)} COMPLEXES

Yu Mahong Jin Song Yang Xujie Lu Lude Wang Xin
( Deperment of Chemustry, Nonjng University of Scence and Technology, Nempng 210094 )

The electronic structures patameters of ruthenium { 1 ) complexes [Ru{bpy);{LL) ]** have been
obtained by CNDO/2 SCF-MO calculation, where LL=2-(3-nitro-phenyl) pyridine anion {(NPP~},
2-methyl-5- (pyridine-2/-y1)-1,2, 4-triazole anion (MPT~ ), 2,2 -bipyridine (bpy), 5,5 -dimethyl-
2,2-bi-1,3, 4-thiadizzole {dbtd)}, 2,3-bis-{2-pyridy]) guinoxaline (dpg), o-benzoquingne diimine
(bqdi}, and o-benzoquinone dioxo (bgdo). The effect of ligand structure on the inherent properties of
the complexes such as electronic structure, UV /visble spectra, and electrochemical property and their

chemical bonding are discussed on the view of electronic microstructureg. Calculations verify nicely the

experimental findings.

Keywords; ruthenlum ( 1 ) bis(bipyridyl) complexes CNDO/2 electronic structure

chemical band
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