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Figure S1: Excitation energies for the [Reg(1u3-Seg)Xs]*~ (X = F~, C17, Br~ and 1)

clusters at spin-orbit relativistic level with the SAOP functional in acetonitrile solvent.
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Figure S2: Excitation energies for the [Reg(us3-Tes)Xs]*™ (X = F~, C17, Br~ and I)

clusters at spin-orbit relativistic level with the SAOP functional in acetonitrile solvent.
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Figure S3: Excitation energies for the [Reg(u3-Ses)Xg]*~ (X = CN-, NC—, SCN—,
NCS—, OCN~, NCO") clusters at spin-orbit relativistic level with the SAOP functional

in acetonitrile solvent.
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Figure S4: Excitation energies for the [Reg(u3-Teg)Xg]*~ (X = CN—-, NC-, SCN,
NCS—, OCN—, NCO") clusters at spin-orbit relativistic level with the SAOP functional

in acetonitrile solvent.

0.08
] — -CN
1 — -NC
0.07 4 -SCN
] — -NCS
8 -OCN
0.06 4 — -NCO
'S ]
£ 0.05]
=3 ]
g ]
2 ]
A 0.04
§ ]
© ]
§ 0.03?
(@] ]
0.02
0.01
0.00 T T T T T T T T T T T T T T T T T T
400 600 800 1000 1200



Figure S5: Molecular spinor plots and density difference maps for all the [Reg(us3-
Teg)Xs]*~ (X = CN—, NC—, SCN—, NCS—, OCN~, NCO™) clusters at spin-orbit rela-

tivistic level of theory.
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Table S1 : Excitation energies (eV), wavelengths (nm), oscillator strengths (f) and

orbital assignation for the [Res(13-Se)sXg]*~ complexes (X = F~, Cl-, Br—, I).

Band Energy A f(x100) Active MOs % Assignation
[Rea(y3—se)gF6]4_
64 uz oy — 65 ugsa, 57 Corepg, - Corege
a 3.04 406 1.2812 64 uz oy — 66 ugsp, 19 Corepge - Corege
64 uz/o, — 30 e5/2, 16 Corepre - Corege
b 2.91 425 0.8608 64 ug/ng — 39 e1/0, 86 Corepge - Corege
c 283 438 0.3324 29 e5/0y —> 30 e5/0, 58 Corege - Corege
64 uz oy — 65 ugsp, 18 Coreg, - Corege
[Reg (113-Se)sClg]*~
68 uz oy — 69 ugsp, 69 Corepre - Corepge
a 2.80 (2.84%) 442 1.9980 30 e5/0, — 3l esspy 15  Corege + Lig - Corege
64 uzjo, — 3l eg5/0, 12 Lig - Corege
68 uz g — 69 uz e, 36 Corege - Corege
b 2.66 465 0.5482 30 e5/24 — 3l es/py, 28  Corege + Lig - Corege
68 uz/oy — 3l essa, 25 Corepre - Corepge
c 2.47 501  0.88999 68 uzjo, — 42 €179, 98 Corepg, - Corege
[Res (113-Se)sBrg] 4~
a 2.66 465 2.0655 77 ug/aqy — 78 uzja, 93  Corege - Corege + Lig
77 ugsaqy — 78 uzse, 54  Corege - Corege + Lig
b 2.59 468  0.35515 34 es5/p, —> 35 e5/py 27 Corege + Lig - Corege
77 ug/ag — 35 €572, 10 Corege - Corege
c 2.32 534 1.1779 77 ugjag — 47 €172, 98  Corege - Corege + Lig
[Res (123-Se)sls]*~
a 2.56 (2.587) 484 2.4050 86 ug/py — 87 uzja, 90  Corege - Corege + Lig
b 9.49 512 0.3568 38 es/0u > 39e5/0 77 Lig - Corege

86 uzjog — 87 ugsp, 15  Corege - Corege + Lig

c 2.22 556 1.5591 86 uzjoq — 52 €179, 97 Corege - Corege + Lig

tJ. Chem. Phys., Vol. 115 N° 2 (2001), pp. 726.



Table S2 : Excitation energies (eV), wavelengths (nm), oscillator strengths (f) and

orbital assignation for the [Reg(u3-Te)sXs]*~ complexes (X = F~, Cl-, Br—, I).

Band Energy A f(x100) Active MOs % Assignation
[Reg (143-Te)sFo|*~
a 255 485 1.0673 76 uz/pg — 36 €5/, 48 Coreg. + Lig - Core
5uzjog — 77 ugja, 37 Coreg, - Core
b 2.45 505 0.3414 76 uz/pg — 77 uzj2, 86 Coreg. + Lig - Core
c 2.42 511 0.6993 76 uz o, — 36 €5,0, 96 Corere - Core
[Reg (113-Te)sClg]*~
a 2.30 537 0.4141 80 ug/o, — 37 e5/24 99 Coregre + Lig - Corege
b 2.14 579 0.6772 T uz/ng — 48 €172, 96 Corepg, - Coregre + Lig
c 2.11 586 0.5436 80 ug/oq — 48 €179, 97 Coregre + Lig - Corege
[Reg (u3-Te)sBre]*~
89 uz/oq — 90 uzsp, 88 Corere + Lig - Core + Lig
& 2.22 556 1.6695 88 uz/9q — 90 ugs, 11 Core - Core + Lig
b 1.99 621 0.6209 88 uz/pg — 53 €10, 98 Core - Core + Lig
c 1.95 635 0.9143 89 uz/oq — 53 €172, 99  Corere + Lig - Core + Lig
[Reg (u3-Te)sle]* ™
a 2.10 590 1.3382 98 uz/og — 99 ugsa, 91 Core + Lig - Core + Lig
b 1.91 647 0.7220 97 uz/pg — 58 €12, 98 Core + Lig - Core + Lig
c 1.83 675 1.1250 98 uz oy — 58 €172, 99 Core + Lig - Core + Lig
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