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Tabie 1  Froniler Orbital Energy {CNDO/2), Redox Potential, and
Lowest Specirical Absorh Energy of Ruthenium Complexs

complex Eex(V) B {V) ALy irea (V) Eare (2V) Enlev) EL(eV) A
(Rulbpyis]t+ .27 . —1.31 2. 581 2,749 —17.63% —4. 720 12.91% .
(Rutbpm}; J2+ 1.69 —0.91 2 60-1 2. 75501 —18. 077 —5.120 12. 957
{(Rugbpz)s 2+ 1. 98 —0. 68 2. 65011 2, 8051 —18. 871 —bB. 424 12447
{(Rut bpy 3: {bgdi) )2+ 1. 37 —0.45 1. 82081 4. 41206 —17. 637 —7.925 9.713

| * fy —first oxidizational potenilal, F.x— First reductionzl potential, JF,, tre0 — First oxidlzarional and reductlonal potenual difference.
{3208 = B — Elea) o Bae— the lowest absorptional energy ; Fy—energy of the highest occupled molecular orbinal, EL—energy of the
lowes) unoccupled molecular orbital . €L, —energy gap from HOMO 1o LUMO, 1 ASL = &) — £
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Table 2 Main Atom Orbital Cocfficients on HOMO of Ru{ I } Complexs

atom Ru(bpy i+ Ru{bpm)i+ Rutbpz)it Ru(bpy»:{bqdi}*+

Ru  4d. 0. 8279 — (0. TEE53 —10. 46353 0.17275

Ru  4d,. 0. 25182 — 0. 30335 0. 28910 —{. 65993

Ru  4d —0. 02236 (. 1¢986 —0. 45995 — 0. 03492
N(Ll) Zp — 0. 12041 0. F1365 G, 08546 —(.32006"
N{L1Y Z2p —0.02293 a. 03602 — . 08674 0. 29364 *
MN{L2Y 2, 0. 04932 — 0. 06481 ¢, 08565 — 0. 04769
N(L2Z) Iy, — 0. 01111 0. 03222 —(0. 14413 0. 06508
MN¢L3)  2p. 0. 03107 Q. 05473 —0. 10359 0. 04552
M{L3) 2p —0. 12235 — 0. D2422 0. 14357 —D. D2229

"1 Al N atoms are coordinated atoms of hgands; 2 Ly=Lz=Ly=L for [Rut{L);|?*+{L=bpy, bpm and bpz) ;
3 Li=bqdi, La=L3y=bpy for [Rulbpy);tbqdi) )+

%3 Rulbpy)i* i) LUMO b ERTHHN R

Table 3 Main AQ Coefficients on LUMO of Ru{bpy)i*

atom 2% {bp) 2p.(bpy) 2p. (bpr )
N —0. 19975 —D. 23250 0. 25049
c 0. 5587 G. 06335 — . D6T2T
c §. 14316 ¢. 16819 —§G. 18097
c —. 14277 —&. 16552 0. 17744
c —. $7965 —0. 09434 G, 10204
c . 18749 0. 21845 —(. 23488
c 0. 18603 0. 21878 —(. 23575
C —0. 08451 —0.16024 0. 10363
C —0.13781 —N.16123 0. 17659
C 0.14524 D. 17096 —0D. 18146
C 0. 05008 D. 65707 —§. 06653
C —0.19485 — 0. 22870 0. 24945

¥ ¢ Ru{bpy),(badid}* 5 LUMO b T EFFHAERE
Table 3 Main AD Coefficients on LUMO of Ru(bpy).(bqdi)**

atom 27 (k) 2 (badi) 23 bqdi)
N — 0. 471643 — 0. D854 —. 00184
C 0.29914 —G. 01318 —0. 0GB76
C 0. 22991 — G 00092 0. DeN54
C —10. 27947 —0, 60253 — 0. G072
c —10. 29215 —. 03076 0. G004G
c 0. 23248 0. 06240 0. 40528
cC 0. 32472 — 0. 0G949 —&. 00130
c 0. DO306 0. 06182
c 0. 10393 0. De577
c —&. N0G3I2 — 0. D232
C G. 60219 0. 01491
N —D. 47621 G uL144 0. Q560
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e HEESKEWE T4, R EENA S EFEHEE. Rulbpy)it, Rulbpm)?*,
Ru(bpz)}* #1 Ru(bpy ). (bgdi)* B B L Z B8 (LUMO)BE R (£.) 5+ 5% — 4. 720eV, —5. 120eV.
— 6. 424eV H1—7. 925V ;M AW E—F R (L. )43 5 —1. 31V, —0, 91V, — 0. 68V #I
—0. 45VIRFE DR A EHRG K L HRIEAAEZ MRFMEEXRRA ). K
ShREEYHEES FHEHOMOEREDSEE LB R EIZENRERARTFHERE
HRRE 2 F—HAEFREEZE B ) I R R B GE 1 (B ) 2 B SETEE SN E
SEREHEEOZFZHTRRFRIFHE/ALRAA 1)), ZREERWUR SR
A AL I # B HOMO I LUMO, J3iH 89 4888 4Bl En KL PTEER B FRTE S

MESHMER.
Epa=—0.236% £, —2. 262 R RE r=03. 0% (1
£,.=—0.538> £x— 8. 136 HERE r=06.9 (2)
IBuuseea=0. 250" AB,u— 0. 590 HEZH r=97. 3% (3)
Bun=0. 112 % AEou+1. 337 HEEH r=095 9% 4)

2.2 £301)d PUEHHECH = SLEBES

HE2OL.ESHE HOMO TE S TEMET I Mo B 4o B . RHET( 1 ) dutd,,
LOBIBERMERSSHE R TIHERE . JATT & T boy .bpm.bpz il badi (4 »* HliE #
MRS I Ml ) —EGCENZEFHEESE, EH = IR, BHE(1)HE
#E 4t~ e, EMAC S8 HOMO Y d-»" R, NETMHTRBHER e B & &
Ru(d)—Liz" )Y HERSEE,

Qu{Ru) =2 X (CL 4+ L.+ C5) 3

A (8) 8] i1 E 75 Ru(bpy)i™ .Rubpm)i* .Rulbpz)i* 1 Rulbpy ) (bgdi)!™ th Ru [E-FRY AT
E T EE ou ) Bk 1. 417,1. 368,1. 019 #1 0. 933, ¥ & HOMO S i (CY 2 )
TR0 70.8%.68. 4% .51 D9y 46. 7%, MBI - B E SR ABE S I 29. 2%,
31.6%.49. 0% M 53. 3% RHIR SR EMAE " MEHERMERTIE R, X—F RS Mines
FUMBEREYS.
2.3 ESHULTETFHEREERER

Ru{bpy)3* # LUMO B3 F = bpy BLf& L (WK 3 R 4. T Rulbpy).
(bgdi)** (] LUMO M E & F bodi Moffk (T 4 HI o). FWdiHF/M A S FEST =
A HEE & boy BAE L AIEEHMEASH T EET badi BifE L X RE Y bedi B E 57T
FCRERMENE » BB X 5 Braun FAMFE r#FREL SRR TRFREER
_.ﬁo
2.4 epriAaEiE

BROKXNTHEROMAMES BEBRA.BRFF . RZUBRSEN. ERSH
Ru(bpy).(bgdi)** P& Ru—N.N-~H,N—C,C—C.C—H - FH42H (CNDO/2 8 4 51 %
0.37784,0. 60901,0. 84549,0. 91862,0. 71746 . A L. P Ru—N AT X EE Y T2
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CNDO/2 STUDY OF RUTHENIUM( I ) COMPLEXES
OF HETROCYCLE LIGANDS

Yu Mahong Jin Song Lu Lude Yang Xujie Wang Xin
( Deperiment vf Chemistry, Nanjpmg Usmeversiy of Sce. and Teck. , Manymg 210094)

Electronic structure parameters of Ruthenium ( I ) complexs of nitrogen heterocycle ligands,
Ru{bpy)i* (bpy = 2, 2’-bipyridine ), Ru(bpm)§* (bpm =2, 2'-bipyrimidine), Ru{bpz)i* (bpz=2,
2'-bipyrazine), and Ru(bpy);(bgdi)’* (bgdi= o-benzoquinone diimine),were obtained by CNDO/2
SCF-MO calculation. On the basis of electronic microstructures, their property-structural correlations

were studied. Theoretical calculations are consistent with experimental facts,
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