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Luminescence Data
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Figure S1.(left) ECL emission spectra of complexe$ (10 uM) in MeCN. 50 mM TPrA and
0.1 M"BusPFs were used as coreactant and electrolyte, respéctivhe electrode potential was
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Figure S2 (a) PL responses df (10 pM in MeCN) with increasing concentrations Bd?*
addition ¢, = 374 nm). (b) Linear fitting of PL emission inggy of 1 (10 pM in MeCN) at 572

9004 @

600

300 +

complex only
+1.0 egs. Ba™"
+2.0 egs. Ba™
+3.0 egs. Ba™"
+4.0 egs. Ba™
+5.0 egs. Ba™"
+7.0 egs. Ba™
+10 egs. Ba™"
+15 egs. Ba™
+20 egs. Ba™
+30 egs. Ba”™"
+60 egs. Ba™
+100 egs. Ba*"
+140 egs. Ba™
+200 egs. Ba*"

B exp. data b

900 + linear fitting

600 ~

PL intensity (a.u.)

300 ~

: =~
600 700

Wavelength (nm)

nm with respect to log [B4.

800

45 4.0 35
Log [Ba *']

3.0




Electronic Supplementary Information for Dalton Transactions
This journal is © The Royal Society of Chemistry 2010

Computational Results

Table 1.Molecular orbitals calculated af at B3LYP/6-311+G(d)/LANL2DZ//B3LYP/6-31G(d)/LANL2R level
(views on to the MOs from three different angles).

LUMO+1
(162)

-0.16531 a

LUMO
(161)

-0.16559 a

HOMO
(160)

-0.28063 a

HOMO-1
(159)

-0.30140 a
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Table 2. Molecular orbitals calculated @& at B3LYP/6-311+G(d)/LANL2DZ//B3LYP/6-31G(d)/LANL2R level
(views on to the MOs from two different angles).

2 *jJ 2 }’
B %;:dk ﬁé
LUMO+1 J?*f ) , J’

(174)

-0.25835 au

LUMO
(173)

-0.26113 au

HOMO
(172)

-0.37143 au

HOMO-1
(171)

-0.38047 au

*Isocontour plots (0.02 ebohf) **(1 Hartree= 27.2116 eV), calculated HOMO-LUMOagm is 3.001 eV.
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Geometry optimization of symmetric Ru-complex wasf@rmed within G symmetry constraints
at the DFT level by using the Gaussian 03 progr&8LY P> method with 6-31G(d) basis set on
H, C, N atoms, and doubtequality basis set (LANL2DZ) containing the Hay and Wadt's
effective core potential (ECP), on Ru atom was iapplFast multipole method (FMM)imple-
mented in Gaussian 03 and default for big molecwlas used to solve the self-consistent field
problem®> The minima was verified by analyzing the harmoviicrational frequencies, using
analytical second derivatives, which have NIMAGSinhgle point calculation on the optimized
geometry was performed at B3LYP/6-311+G(d)/LANL2Xel. The visualization of orbitals
was done with GaussView 3.07.

Coordinates of 1’ after minimisation

-0.0000 2.9971  0.3596
0.4054 4.3184 0.4698
14350 4.6246  1.3649
2.0097 3.6044  2.1092
15623 2.2816  1.9650
0.5566  2.0028 1.0792
2.0674 1.1208 2.6950
3.1118 11921  3.6337
3.5340 0.0450 4.2951
29091 -1.1764 4.0190
18720 -1.2509 3.0866
14255 -0.1124 2.3974
-1.8720 1.2509  3.0866
-2.9091 11764 4.0190
-3.5340 -0.0450 4.2951
-3.1118 -1.1921 3.6337
-2.0674 -1.1208 2.6950
-1.4255 0.1124  2.3974
-1.5623 -2.2816 1.9650
-2.0097 -3.6044 2.1092
-1.4350 -4.6246 1.3649
-0.4054 -4.3184 0.4698
0.0000 -2.9971 0.3596
-0.5566 -2.0028 1.0792
-0.0000 0.0000 0.9680
-0.7966 2.7016  -0.3120
-0.0769 5.0838 -0.1281
1.7804 5.6475  1.4817
2.8044 3.8239 2.8123
3.5974 21390 3.8537
43384 0.0995 5.0225
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3.2308
1.4044
-1.4044
-3.2308
-4.3384
-3.5974
-2.8044
-1.7804
0.0769
0.7966
5.4561
4.9820
3.5262
5.3495
5.2868
2.8038
3.0473
3.4109
1.3957
3.0921
3.6805
2.0252
2.6455
4.4692
0.7074
0.6643
1.3249
3.1063
-0.7074
-0.6643
1.1772
-1.3249
-1.3957
-1.1772
-2.6455
-2.8038
-3.4109
-3.1063
-3.5262
-4.4692
-4.9820
-3.0473
-5.4561
-5.3495
-5.2868
-3.0921
-3.6805
-2.0252

-2.0755
-2.2140
2.2140
2.0755
-0.0995
-2.1390
-3.8239
-5.6475
-5.0838
-2.7016
-1.7244
-0.8563
-0.9561
-0.7996
0.0553
-0.6675
-1.9364
-0.6138
-0.3462
-1.5305
-2.8333
-2.2427
-0.4030
-0.8076
-0.1491
-0.1611
-0.2173
-0.4246
0.1491
0.1611
-0.2522
0.2173
0.3462
0.2522
0.4030
0.6675
0.6138
0.4246
0.9561
0.8076
0.8563
1.9364
1.7244
0.7996
-0.0553
1.5305
2.8333
2.2427
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4.5391

2.9026

2.9026

4.5391

5.0225

3.8537

2.8123

1.4817

-0.1281
-0.3120
-3.8002
-4.2844
-4.3221
-5.3130
-3.7654
-3.1836
-5.3051
-1.9212
-3.2348
-6.3226
-5.2668
-5.0866
-0.7759
-1.8011
-2.0125
-4.4497
-0.7943
0.2066

-2.0125
-4.4497
-5.3981
-0.7943
-3.2348
-5.3981
-0.7759
-3.1836
-1.9212
0.2066

-4.3221
-1.8011
-4.2844
-5.3051
-3.8002
-5.3130
-3.7654
-6.3226
-5.2668
-5.0866

Coordinates of 2’ after minimisation

(=3

o000 zZzZ2Z2Z2Z2223

-0.0000
-2.1060
0.0170
2.1060
-0.0170
-0.1925
0.1925
0.0434
-0.0434
-1.4924
-2.5122
2.5122
1.4924
0.0000
-0.0878
-0.2395
-0.1370

0.0000
0.2105
1.3245
-0.2105
-1.3245
1.4776
-1.4776
0.7187
-0.7187
1.8028
1.1327
-1.1327
-1.8028
-2.6619
-3.4576
-2.8816
-1.4363

0.7216
0.8419
-0.9300
0.8419
-0.9300
2.2402
2.2402
-2.1608
-2.1608
2.5190
1.7684
1.7684
2.5190
-0.9085
-2.0434
-3.3197
-3.3783
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0.0000
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1.3351
-1.0333
-3.5054
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-5.1288
-2.6856
5.8955
5.2590
3.5054
5.1288
2.6856
1.0333
-1.3351
-1.7908
-0.0492
0.1154
0.4253
0.0753
-0.0753
-0.4253
-0.1154
0.0492
1.3286
0.1212
-1.3286
-0.1212
-0.7886
-1.8761
-2.0623
0.0146
-0.9288
0.8105
0.7886
1.8761
2.0623
-0.0146
0.9288
-0.8105

2.6619
3.4576
2.8816
1.4363
-2.0898
-3.0494
-3.3883
-2.7603
0.4227
0.1839
-0.7416
-1.4324
2.0898
-0.4227
3.0494
3.3883
2.7603
-0.1839
0.7416
1.4324
-2.4088
-3.0440
3.0440
2.4088
-0.6814
0.6814
1.8102
35111
4.1277
3.7793
2.6322
0.9423
-0.7316
-1.1451
-0.9423
-2.6322
-3.7793
0.7316
1.1451
-4.1277
-3.5111
-1.8102
3.1245
4.5312
3.6626
1.1926
-1.1926
-3.6626
-4.5312
-3.1245
3.3009
5.0928
-3.3009
-5.0928
-3.1790
-2.3869
-4.1047
-5.4574
-5.6741
-5.2624
3.1790
2.3869
4.1047
5.4574
5.6741
5.2624
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-0.9085
-2.0434
-3.3197
-3.3783
2.9323
3.9239
4.2103
3.4995
0.1301
0.2987
1.2349
2.0044
2.9323
0.1301
3.9239
4.2103
3.4995
0.2987
1.2349
2.0044
3.0030
3.7204
3.7204
3.0030
-4.5895
-4.5895
2.6870
4.4507
49717
4.4743
3.1780
1.3844
-0.3093
-0.5951
1.3844
3.1780
4.4743
-0.3093
-0.5951
49717
4.4507
2.6870
0.0713
-1.9112
-4.4258
-5.5417
-5.5417
-4.4258
-1.9112
0.0713
-5.5260
-4.3662
-5.5260
-4.3662
-6.4724
-5.2983
-5.6554
-5.3874
-3.8982
-3.8222
-6.4724
-5.2983
-5.6554
-5.3874
-3.8982
-3.8222



