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S1 H NMR spectra of Ru(II) complexes recorded at 250.1 MHz
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Figure S1: 'H NMR spectrum of [Ru(phen)s(phen-NHy)|(PF6), in CD3CO.
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Figure S4: 'H NMR spectrum of [Ru(phen)(phen-NHy)s](PF6)2 in CD3CO.
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S2 Electrochemical measurements
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Figure S8: Cyclic voltammetry of complex [Ru(phen)s]**.
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Figure S9: Cyclic voltammetry of complex [Ru(phen)s(phen-CN)J**.
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Figure S10: Cyclic voltammetry of complex [Ru(phen-CN)3]?*.
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Figure S11: Cyclic voltammetry of complex [Ru(phen)s(phen-epoxy)]**.
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Figure S12: Cyclic voltammetry of complex [Ru(phen)s(phen-NHy)|**.
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S3 Jablonski diagram
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Figure S14: Simplified Jablonski diagram for Ru(II) complexes
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S4 Influence of the phen — phen-X (C = CN, NH,) substitution on
the absorption spectrum of [Ru(phen)s]**
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Figure S15: Evolution of the molar extinction coefficient of [Ru(phen)s_, (phen-NHz),,|?* at 370 nm with
the number n of phen-NH, ligand.

19



100 - — [Ru(phen);]**
] —— [Ru(phen)s(phen-NHy)]**
T80 — == [Ru(phen-NHy)s]>*
g
l_o' 60
g
- ]
401
= ]
w ]
20 1
300 350 400 450 500 550 600 650
A (nm)
40 ,r‘ —— [Ru(phen)y(phen-NH,)]?*
\
g : \ /,\ _— [Ru(phen—NH2)3]2+
— ' \
E N\
[
©
g
—
E
o
<

300 350 400 450 500 550 600 650
A (nm)

Figure S16: Calculated absorption spectra of [Ru(phen)s]**, [Ru(phen)s(phen-NHz)]?* and [Ru(phen-
NHy)3)**: (Top) comparison of the spectra, (Bottom) difference spectra with respect to the one of the
reference complex |[Ru(phen)s]**.
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Figure S17: Calculated absorption spectra of [Ru(phen)s]**, [Ru(phen)s(phen-CN)|?*T and [Ru(phen-

CN)3]**: (Top) comparison of the spectra, (Bottom) difference spectra with respect to the one of the reference
complex [Ru(phen)s]**.
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S5 Influence of the solvent on the absorption and emission spectra
of [Ru(phen);_,(phen-NH,),|(PFs): (z = 1,2,3)
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Figure S18: Absorption and emission spectra (Aexc = 460 nm) in several solvents of [Ru(phen)s(phen-

NH,)|(PFg)2 (top), [Ru(phen)(phen-NH;)5](PFg)2 (middle) and [Ru(phen-NHs)3](PFg)2 (bottom). Spectra
recorded in CH5Cly (black/grey), CH3CN (red/light red) and in DMSO (blue/light blue).

22



S6 Time-Correlated Single Photon Counting (TCSPC) data
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Figure S19: TCSPC data for [Ru(phen)s(phen-NH,)|(PF6), in deaerated CH3CN.
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Figure S21: TCSPC data for [Ru(phen)(phen-NHs)|(PF6)2 in deaerated CH3CN.
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Figure S23: TCSPC data for|Ru(phen-CN)3](PF6)3 in deaerated CH5CN.



S7 Computational results: [Ru(phen)s]*"
S7.1 HOMO-LUMO gap
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S7.2 Calculated absorption spectrum
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Figure S24: Absorption spectrum of [Ru(phen)s|?* (Cy symmetry) obtained by convoluting the calculated

oscillators strengths f with Gaussian having a full-with-at-half-maximum of 2000 cm~! (SAOP/TZ2P re-
sults).
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S7.3 Analysis of the electronic absorption spectrum

Table S1: Features of the Sy — S,, electronic transition in [Ru(phen)s|** (Cy symmetry): transition wave-
length A, oscillator strength f, description in terms of natural transition orbitals (NTO) with the weights w
of the NTO — NTO transitions (SAOP/TZ2P results)

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
1 1'B 575 0.001 99 é‘?% X
2 1TA 538 0.003 68 % %
31 é‘ % % X g% X
3 2'B 535 0.001 90 % %&
4 21A 531 0.011 60 % %
. %
) 3'B 530 0.016 81 % %
6 4'B 514 0.000 o1 % %
To be continued
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Table |ﬁ| continued

To be continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
N
7 31A 513 0.000 88 % %
8 5'B 505 0.002 79 %
%
9 4TA 505 0.001 81 %
10 6'B 490 0.002 76 %
' gg;
11 51A 486 0.000 81 %
8

[\



Table |ﬁ| continued

To be continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
12 6LA 483 0.000 50 % %
%
13 7B 466 0133 46 % %
- &
e &
14 A 466 0.001 62 %
=
15 LA 464 0.163 45 % %
O
e
9

[N



Table |ﬁ| continued

Nr Symm. A\ (nm) f

virt.

16 8B 463 0.008 92

44

17 9'B 458 0.032 60

36

18 9tA 420 0.000 39

e
-
e

38
11
(J)
s
10 { P®
L
oY,
19 101A 384 0.001 92
20 10'B 382 0.001 79

FRPHEgRR g

To be continued
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Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
F &
21 11'A 381 0.000 76 % %
¥
22 11'B 373 0.003 94 % %
23 12TA 373 0.006 78 % %
%
24 12'B 371 0.001 73 % %@
8
25 13'B 368 0.001 96 %
26 14'B 360 0.002 78 %

¥

To be continued
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Table |ﬁ| continued

To be continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
o
27 13'A 360 0.001 70 % %
>
28 15'B 359 0.003 76 % %
e
29 14'A 355 0.001 82 % %
¥
30 16'B 355 0.001 65 % %
B
31 15tA 354 0.000 56 %
2

w



Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
e
32 17'B 353 0.000 42 %
B %
33 16*A 352 0.000 71 %
34 18'B 350 0.015 95 %
ot &
%
35 17'A 349 0.012 33 %

To be continued
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Table |ﬁ| continued

36 18'A 349 0.003 53

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.

28

37 19'B 344 0.000 82

12

38  19'A 343 0.000 71

e
&
{i

18

39 20'B 341 0.000 71

FREGRB g EERY

&

To be continued

34



Table |ﬁ| continued

To be continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
o
40 201 A 339 0.000 94 % é%
41 21'B 338 0.000 94 % %
42 21'A 335 0.000 75 % %
g
43 22'A 335 0.000 58 % %
&
44  22'B 334 0.001 72 %
T &
45  23'B 329 0.003 38 % %
5

w



Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
e &
46 231A 329 0.000 54 %
27 g%%l
11 %
47  24'B 328 0.004 64 % é‘ % |
L
48 25'B 327 0.001 %
49 24 A 324 0.002 %

To be continued
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Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO

—~
B
~—|

occ. — virt.

19

15

50 26'B 323 0.000 52

—
EN{

15

51  25'A 322 0.005 51

—_
EN|

—_
EN|

52 27'B 322 0.026 42

29

To be continued
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Table |ﬁ| continued

To be continued

Nr Symm. A\ (nm) f NTO
(%) occ. — virt.
& B
53 26'A 322 0.024 34 % %
= &
o B
54 28'B 321 0.000 65 %’ %
&
55  20'B 319 0.003 55 %’ %
&
56 27'A 319 0.003 82 %} %
& %
8

w



Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO

—~
B
~—|

occ. — virt.

57  28!A 312 0.000 43

34

14

58  30'B 295 0.012 39

22

WEYTY

18

12

PP PETTY

59 29'A 295 0.017 35

17

15

idhia

To be continued

e

w



Table |ﬁ| continued

Nr Symm. A\ (nm)

virt.

60  30'A 295

61 31'B 293

62  31'A 292

63  32'A 290

0.001

0.030

0.030

0.000

I S a

To be continued
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Table |ﬁ| continued

Nr Symm. A\ (nm) f NTO

occ. — virt.

—~
B
~—|

64 32'B 287 0.023

D
[\

11

65  33'A 287 0.025 62

12

66  33'B 285 0.031 72

[y
EN|

67  34'A 285 0.022 93

42

68  34'B 285 0.045 75

15

TEIW G FIRE R
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S8 Computational results: [Ru(phen),(phen-NH,)]*"
S8.1 HOMO-LUMO gap

HOMO LUMO

EHOMO = —14.343 eV ELUMO = —12.330 eV
Ae =2.013 eV

S8.2 Calculated absorption spectrum

[Ru(phen)s(phen-NHa)]**
r0.15
301
=
g r0.10
‘g 20 1 -
—
2
o
r0.05
10
‘IHHMIMH‘JLM H“ ; ! ; L | M‘xl 0.00

0 : . : .
300 350 400 450 500 550 600 650
A (nm)

Figure S25: Absorption spectrum of [Ru(phen)s(phen-NHy)|?T obtained by convoluting the calculated oscil-
lators strengths f with Gaussian having a full-with-at-half-maximum of 2000 cm~* (SAOP/TZ2P results).
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S8.3 Analysis of the electronic absorption spectrum

Table S2: Features of the Sy — S,, electronic transition in [Ru(phen)s(phen-NHy)]?*: transition wavelength
A, oscillator strength f, description in terms of natural transition orbitals (NTO) with the weights w of NTO
— NTO transitions (SAOP/TZ2P results)

n A (nm) f NTO
w (%) occ. — virt.

1 609 0.004 99
2 586 0.001 99
3 978 0.000 99
4 548 0.001 89

5 546 0.000 51 %
6 541 0.007 86 %

7 037 0.002 52

FRETTPIETY

To be continued

44



Table m continued

n A (nm) f NTO
w (%) occ. virt.

19 .
8 534 0.018 63 %

e &
9 530 0.018 66 %‘
10 525 0.004 52 %

0 %y
11 518 0.002 49 %

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. Yirt.
12 %‘
12 512 0.015 83 %‘
13 508 0.003 44 %’
: iy
16
14 485 0.001 51 % %‘
Y
15 482 0.004 56 %

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.
16 478 0.001 72 %‘ %
e
17 467 0.031 74 % %‘
A
18 466 0.031 68 %‘ %}’
w %:«
19 461 0.092 70 % %‘
14 %‘ : A 5
20 459 0.105 87 % %‘

To be continued




Table m continued

n o A(nm) f
w (%) Vi{r‘c.
21 452 0.031 87 %
10 \ ‘
22 436 0.023 49 %
13 | ; |
23 420 0.038 76 %
24 412 0.022 73 %
25 382 0.001 39 %’

To be continued

48



Table m continued

n A (nm) f NTO
w (%) occ. virt.
26 378 0.001 52 %}‘
. 4‘ ‘ %y
27 375 0.007 46 %’ %‘
28 369 0.002 61 %‘ %‘
y %ﬁ ‘ %y
29 369 0.005 69 % %

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

30 367 0.004

31 359 0.001

32 356 0.001

15

11

70

17

42

25

15

48

18

16

CETTLPEPY
GHERTFEDRP

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ.
33 356 0.003 54 %
11 %‘
10 %
34 353 0.000 74 %‘
u %»
35 351 0.001 65 %
36 349 0.005 52 %‘

To be continued
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Table m continued

n A (nm) f NTO

w (%)

— virt.

16

37 347 0.012 45

v

19

15

38 344 0.008 56

12

10

39 344 0.003 39

28

PEYT LY
CPIRT Y PO

20

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.
40 343 0.001 51 %‘ %‘
41 342 0.000 80 %‘ %‘
42 340 0.001 66 %‘ %‘
24 %‘ gg% X

43 339 0.001 62 % %‘
44 336 0.003 86 %‘ %‘
45 334 0.000 61 % %

To be continued

53



Table m continued

n A (nm) f

NTO

w (%)

virt.

46 333 0.003

47 332 0.003

48 331 0.001

26

12

TREFIVIFEY

To be continued
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Table m continued

n A @m) f NTO
w (%) occ. virt.
o %;» %y
49 330 0.002 39 %@' %
30 %}‘ % ?*‘
&
5 326 0.002 66 %}‘ %‘
N
10 %
51 325 0.003 67 %‘ %}f
o
52 323 0.002 64 %‘ %}‘

To be continued




Table m continued

n A (nm) f

NTO

w (%)

virt.

93 322 0.007

94 321 0.007

95 320 0.012

56 317 0.010

19

50

27

52

20

14

36

34

14

50

FPREETTTY
FPTTPT PR

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

57 313 0.007

98 309 0.003

99 307 0.000

60 305 0.002

21

76

40

18

14

11

49

19

11

92

T

&
g
%y

T

FBRE R

To be continued

57



Table m continued

n A (nm) f NTO
w (%) occ. virt.

61 305 0.002 72 % %‘
62 302 0.023 54 %‘ %
63 298 0.009 32 %’ %

» %
64 297 0.121 47 %‘ %‘
65 295 0.013 58 %

%?

To be continued
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Table m continued

n A (nm) f

virt.

66 295 0.068

67 292 0.023

68 288 0.023

69 287 0.026

PERGLFPIPY

To be continued




Table m continued

n A (nm) f NTO

w (%) occ. — virt.

70 286 0.013 24

19

15

13
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S9 Computational results: [Ru(phen-NH,);]*"
S9.1 HOMO-LUMO gap

HOMO LUMO

caomo = —14.147 eV erL,umo = —12.108 eV
Ae =2.039 eV

S9.2 Calculated absorption spectrum

40 1
[Ru(phen-NHy)3]** 012
o 30 1
|
g
T F0.08
g “
5 20
S
©
+0.04
10 1
|I|I h\ll‘ | ’ I‘ |“‘p‘ III V‘H L ’ ; 000

0 T .
300 350 400 450 500 550 600 650
A (nm)

Figure S26: Absorption spectrum of [Ru(phen-NHz)3]?>* obtained by convoluting the calculated oscillators
strengths f with Gaussian having a full-with-at-half-maximum of 2000 cm™! (SAOP/TZ2P results).
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S9.3 Analysis of the electronic absorption spectrum

Table S3: Features of the Sg — S,, electronic transition in [Ru(phen-NHy)3|>*: transition wavelength A,
oscillator strength f, description in terms of natural transition orbitals (NTO) with the weights w of NTO
— NTO transitions (SAOP/TZ2P results)

n A (nm) f NTO
w (%) occ. — virt.
1 598 0.006 95 '% ‘%
2 595 0.010 92 % ’%
3 591 0.001 98 % ’%
4 571 0.000 53 % ’%
45

5 568 0.000 71 % ’%
6 559 0011 54 '% ’%

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. — virt.
7 555 0.013 66 ; g §§ ge %
8 550 0.001 95 ’% %
9 549 0.001 94 % %
10 532 0.000 34 % ’%
11 526 0.026 81 ‘% %

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
12 524 0.022 80 % %
13 913 0.004 85 % ’%
14 510 0.001 84 ’% %
15 508 0.004 66 ’% ’%
16 507 0.002 57 % ’%

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

17 501 0.000

18 496 0.000

19 493 0.001

22

15

55

40

43

40

12

54

21

AR A AR AAR

5548 %5884

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
20 491 0.002 69 ’% ‘—%
21 489 0.006 68 % %
22 488 0.013 80 % ’%
23 486 0.012 73 % %
24 484 0.003 84 % ’%

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
25 462 0.042 49 ’% ‘%
26 457 0.057 48 % ’%
27 446 0.003 61 ‘% %
28 445 0.071 81 ‘—% ’%

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
29 444 0.056 85 ’% %
30 438 0.008 73 % ’%
31 438 0.009 58 ’% ’%
32 435 0.022 69 ’% %
33 418 0.074 32 % %

To be continued

68



Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

34 416 0.052

35 416 0.052

36 402 0.024

37 360 0.006

25

54

19

17

53

36

37

33

93

Ak AR LA

£ BE 8 R 48

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.

38 359 0.009 91 % ‘%
39 358 0.009 90 % %
40 350 0.000 92 % %
41 348 0.000 73 % ’%
42 348 0.001 69 % -ﬂ%
43 344 0.002 65 % %

To be continued
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Table m continued

n A(m)  f NTO
w (%) occ. virt.
44 340 0.001 53 % ’%
45 339 0.000 58 ’% %
46 338 0.002 63 ’% ’%
47 337 0.002 80 % %

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
48 336 0.000 71 ‘—% %
49 335 0.000 73 '% ’%?
50 334 0.004 76 % %
51 332 0.006 73 % ’%

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
52 332 0.025 74 ‘% ‘%
53 331 0.028 82 % -%
54 319 0.002 92 % %
55 318 0.003 74 % %
56 315 0.000 47 ’% ’%

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

57 315 0.001

58 313 0.005

99 313 0.001

13

48

29

18

44

22

19

32

27

Ao A A
iy, Gy 08 G B BB

i

To be continued
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Table m continued

n A (nm) f NTO

w (%)

virt.

o
&
s
1

19

12

60 313 0.000 41

21

&
ki
%
g

17

14

61 312 0.001 38

36

11

o
k.
%
2
*
o
%
@
%

LE Y

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

62 311 0.002

63 311 0.002

64 305 0.020

95

19

16

41

29

19

41

33

15

EEECETE LT
LT TR S Y

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

65 305 0.020

66 300 0.035

67 297 0.116

68 297 0.119

44

28

16

30

30

12

42

23

42

TR

¥ HABaGE Sd Sa

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

69 294 0.256

70 293 0.002

71 292 0.002

72 290 0.000

18

20

18

18

10

92

85

11

56

S Rt A A A
e v EY vy

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. virt.
73 289 0.003 7 % ‘—%
74 288 0.008 72 % ’%
75 287 0.007 70 ’% %
76 286 0.004 86 % %
77 285 0.003 76 % -%

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. — virt.

78 285 0.003 69
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S10 Computational results: [Ru(phen)s(phen-CN)]**
S10.1 HOMO-LUMO gap

HOMO LUMO

EHOMO = —14.811 eV ELUMO = —12.717 eV
Ae =2.094 eV

S10.2 Calculated absorption spectrum

301 [Ru(phen)s(phen-CN)]*+ 0-15
A
£ 201 -0.10
|
g —
A
Cé
o

10 1 r0.05

0 | M ) “‘.‘”J L I\ | i ‘ i | ] ‘ \‘ | . - 0.00

300 350 400 450 500 550 600
A (nm)

Figure S27: Absorption spectrum of [Ru(phen)s(phen-CN)|** obtained by convoluting the calculated oscil-
lators strengths f with Gaussian having a full-with-at-half-maximum of 2000 cm~! (SAOP/TZ2P results).
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S10.3 Analysis of the electronic absorption spectrum

Table S4: Features of the Sg — S,, electronic transition in [Ru(phen)s(phen-CN)|?**: transition wavelength
A, oscillator strength f, description in terms of natural transition orbitals (NTO) with the weights w of NTO
— NTO transitions (SAOP/TZ2P results)

Nr A (nm) f NTO
w (%) occ. — virt.

1 584  0.000 99 % &
2 573 0.001 92 & &
3 550 0.003 63 % %
4 543 0.005 97 & %
5 537 0.002 55 % &

- R

A
6 526  0.001 72 % %
7 522 0.021 55 % &

To be continued
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Table |S_4| continued

Nr A (um)  J NTO
w (%) occ. virt.
o
8 519 0.026 64 % &
9 509 0.006 H8 & %
- R
10 500 0.002 79 & &
11 496 0.000 62 % %
-
12 479 0.054 49 % %
s B

To be continued
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Table |S_4| continued

N AGm) 7
w (%) occ. vi'rt.
13 475 0.005 49 & %
N
14 473 0.058 84 % %
C e B
15 458 0.135 85 & %
M g
16 456 0.015 91 & %
17 452 0.032 77 & %
18 422 0.013 40 % &
A

To be continued
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Table |S_4| continued

Nr A\ (um)  f NTO

w (%) occ. virt.
19 397 0.000 57 & /&
20 396  0.001 49 & /%

o
21 393 0.000 73 % &
22 391  0.003 79 % %
23 380  0.000 54 % &

- g B

To be continued
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Table |S_4| continued

Nr )\ (nm) f

NTO

w (%)

occ.

virt.

24 379 0.002

25 376 0.003

26 376 0.005

27 368 0.002

28 365 0.004

14

43

28

20

43

32

14

71

63

15

23

S T

g dFerbBRhEB20

To be continued
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Table |S_4| continued

Nr )\ (nm) f

NTO

w (%)

occ.

virt.

29 364 0.001

30 357 0.007

31 357 0.001

32 357 0.003

23

15

47

25

15

67

10

o1

17

40

20

PEBEBPERERER
PEET L et DR

To be continued
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Table |S_4| continued

Nr )\ (nm) f

NTO

w (%)

occ.

virt.

33 356 0.004

34 355 0.003

35 354 0.003

36 353 0.001

15

37

15

11

11

49

27

45

23

20

30

Wi e ek B
PREEEE T PR

To be continued
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Table |S_4| continued

Nr )\ (nm) f

NTO

w (%)

occ.

virt.

37 351 0.000

38 350 0.006

39 349 0.003

40 348 0.004

30

17

13

42

34

13

62

17

o1

21

45

5 Y S S
PET PR B DD

To be continued
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Table |S_4| continued

Nr )\ (nm) f NTO

w (%) occ. — virt.

21

&

10

41 346 0.001 38

25

16

42 339 0.043 30

19

17

13

43 338 0.001 69

14

&
e
4
A
A
s
%
=
&
#

i B g o o e B

To be continued

90



Table |S_4| continued

Nr )\ (nm) f NTO

w (%) occ. virt.
44 338 0.002 54 & &
45 334 0.000 42 % %

& &
46 331 0.014 92 % %
A7 330 0.005 92 % %
48 329 0.003 33 & &

i
49 328 0.004 46 % %

To be continued
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Table |S_4| continued

Nr

A (nm)

f

NTO

w (%)

occ.

virt.

50

o1

52

93

327

323

322

321

0.005

0.001

0.003

0.001

13

12

25

22

20

18

42

21

20

80

45

40

SR iR e R
Y T T

To be continued
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Table |S_4| continued

Nr )\ (nm) f NTO

w (%) occ. virt.
54 319 0.018 56 & %
55 316 0.029 45 % &
56 313 0.010 43 & %

&

A A
57 312 0.009 76 & &
58 309  0.014 85 % %
59 308 0.007 90 & %

To be continued
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Table |S_4| continued

Nt A (um)  f NTO
w (%) occ. virt.
60 305 0.004 50 % %
61 301 0.025 51 % &
e P
62 296 0.005 59 % %
L
63 295 0.013 44 % %
CoaE A
64 290 0.004 28 % %
S
- R

To be continued
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Table |S_4| continued

Nr A (um) [ NTO
w (%) occ. virt.
65 288  0.133 34 % %
B ok
- T
66 287  0.063 44 % %
R
67 286  0.015 46 & %
C GE
13 & /&
C o
68 285  0.065 70 & ‘&
69 284  0.037 59 % &

To be continued
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Table |S_4| continued

Nr )\ (nm) f NTO
w (%) occ. — virt.
70 282  0.063 40 % ‘&
20 % %
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S11 Computational results: [Ru(phen-CN);3]**
S11.1 HOMO-LUMO gap

HOMO LUMO

EHOMO = —15.228 eV ELUMO = —13.094 eV Ae =2.134 eV

S11.2 Calculated absorption spectrum

60 1 r0.3
[Ru(phen-CN)3]**
T 40, H0.2
‘E 40
[}
|
'—g S~
3
T’JS
e
201 r0.1
0 lll I “ ||‘|l‘|l | 1 I ( . . ‘ |II m " r - 0.0
300 350 400 450 500 550 600

A (nm)

Figure S28: Absorption spectrum of [Ru(phen-CN)3]?T obtained by convoluting the calculated oscillators
strengths f with Gaussian having a full-with-at-half-maximum of 2000 cm~! (SAOP/TZ2P results).
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S11.3 Analysis of the electronic absorption spectrum

Table S5: Features of the Sy — S,, electronic transition in [Ru(phen-CNy)3]*>*: transition wavelength A,
oscillator strength f, description in terms of natural transition orbitals (NTO) with the weights w of NTO
— NTO transitions (SAOP/TZ2P results).

n A (nm) f NTO

w (%) occ. — virt.
1 575 0.000 99 %\ %\
2 553 0.000 95 %\ &*
3 547 0.000 86 %\ , g %i
4 54T 0.000 87 %\ %\
5 535 0.001 79 : | 4 %\
6 534  0.001 7 %\ %\

To be continued




Table m continued

nAm) f NTO

w (%) occ. virt.
7 529 0.012 62 %\ E‘gé
8 528 0.016 70 %\ %\
9 519 0.011 73 %\ &\
10 517 0.013 79 %\ &\

To be continued
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Table m continued

n Am) S NTO
w (%) occ. virt.
11 516 0.009 73 %\ 3‘:;‘%;
12 511 0.000 59 %\ %\
13 501 0.005 61 %\ &\
14 498 0.003 53 %\ &V
15 492 0.024 56 %\ %\
, &% E%

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.

16 472 0.133 53 %\ %\
17 469 0.148 54 %\ %\
18 430 0.001 39 %\ %\
19 399 0.000 94 : 5;% %\
20 398 0.001 91 g‘g . % %
21 397 0.000 89 %\ %\

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.
22 393 0.002 93 gé | /&\
23 392 0.002 92 32’% % : %
24 391 0.002 90 &\ , g%
25 389 0.002 60 & &
26 389 0.002 64 , g % 3%%
27 387  0.000 66 %‘ %\
30 3% : % '
28 385 0.006 83 E% %\

To be continued
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Table m continued

n A m)  f NTO

w (%) occ. virt.
29 385  0.006 87 %\ &\
30 384 0.001 76 &w %\
31 379 0.001 92 %\ &\
32 370 0.003 58 %‘ &\
33 369 0.003 59 %\ %\

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.

34 368 0.001 43 %\
35 362 0.009 94 %\ &\
36 362 0.009 94 %\ &
37 352 0.001 85 %\ &*
38 351 0.000 82 %\ %
39 347 0.014 76 %\ %\
40 346 0.016 62 &\ %\

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

41 344 0.029

42 343 0.015

43 342 0.007

44 341 0.008

29

27

17

13

54

18

10

o1

24

42

I e
e Al

To be continued
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Table m continued

n A (m)  f NTO
w (%) occ. virt.
20 %\ %\
45 339 0.034 67 '&\ &\
46 339 0.009 37 %\ }%’
47 338 0.015 71 ? ig% %\
48 338 0.015 49 ‘é%? .

To be continued
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Table m continued

n A (um)  f NTO
w (%) occ. virt.

49 337 0.003 55 %\ &\

50 336 0.000 69 %\ %
19 %\ %g }g

51 335 0.000 73 &\ %\

52 334 0.011 55 &\

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

33 333 0.005

54 333 0.014

95 332 0.024

28

o1

25

11

10

35

26

21

34

23

b

B G g o B g g B g

B
*
e
#
A
3

&
Cqy

To be continued
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Table m continued

n A (nm) f

NTO

w (%)

occ.

virt.

96 332 0.017

o7 325 0.001

58 310 0.016

21

15

53

18

15

41

33

14

61

10

e e

Py ad

To be continued
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Table m continued

n A(um)  f NTO
w (%) occ. virt.
59 310 0.017 49 %\ &\
A @
60 309 0.003 43 %\ %\
% NS
61 308 0.048 82 %\ %"
62 307 0.050 85 %\ %‘
63 303 0.002 46 %\ %\

To be continued
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Table m continued

n A(mm) [ NTO
w (%) occ. virt.
64 299  0.016 63 %\ %\
65 299  0.022 55 %\ %
66 298  0.025 76 %\ %\
67 298  0.010 65 %\ 3§%

To be continued
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Table m continued

n A (nm) f NTO
w (%) occ. virt.

68 298  0.010 67 %\ %\
69 291  0.055 79 %\ &*
70 291 0.085 77 S% : &
71 291 0.107 78 %\ &*
72 288  0.001 100 %\ &\
73 288 0.001 100 , gg %\
74 287 0.001 99 &\ %\
75 285 0.094 18 ? Eg % &\

To be continued
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Table m continued

n A (nm) f NTO

w (%) occ. — virt.

12

76 285 0.123 17

17

7 285 0.088 26

12

12
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&.
¥
.
¥,
&

11

Y
iy
"
2
&
&

113



S12 Comparison of the computational results obtained for the mer
and fac stereoisomers of [Ru(phen-NHy)3]*"

The comparison of the computational results obtained for the frontiers orbitals (Section [S12.1)) and absorption
spectra (Section [S12.2)) of the mer and fac stereoisomers of [Ru(phen-NHz)3]?>" indicates that the mer/fac
isomerism has a weak influence on the properties of the investigated the homoleptic complexes of substituted

phen ligands.

S12.1 Frontier molecular orbitals

fac-[Ru(phen-NHy)3]?* mer-|[Ru(phen-NHz)3]*+

5

LUMO
ELUMO = —12.108 eV ELUMO = —12.099 eV
HOMO gg §
enomo = —14.147 eV emomo = —14.117 eV
cHOMO—1 = —14.149 eV egomMo—_1 = —14.147 eV
HOMO-2

cHOMO—2 = —14.181 eV EHOMO—2 = —14.172 eV

The frontiers MOs of the two stereoisomers are very similar and their HOMO-LUMO gaps are very close:
Agfqe = 2.039 €V and Aceyyer = 2.018 €V (SR-SAOP /TZ2P results).
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S12.2 Calculated absorption spectra

1001 fac-[Ru(phen-NHy)3)*+

=== mer-[Ru(phen-NHy)3)**
801
60 1

401

e (103Lmol!em™!)

201

300 350 400 450 500 550 600 650
A (nm)

Efac — Emer (103 Lmol ' em™?)

300 350 400 450 500 550 600 650
A (nm)
Figure S29: Comparison of the calculated absorption spectra of the mer and fac isomers of [Ru(phen-

NHy)3)**: (Top) spectra obtained by convoluting the calculated oscillators strengths f with Gaussian having a
full-with-at-half-maximum of 2000 cm !, (Bottom) the difference absorption spectrum (SAOP /TZ2P results).
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