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Figure S1. FAB* MS of 1THF
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Figure S2. FAB- MS of 1THF,
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Figure S3. FT-IR of 1THF,
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Figure S4. Experimental X-band EPR spectrum (77 K, v=9.115200 [GHz], power = 1.01 [mW],
modulation = 100[KHz], amplitude = 1 x 100) of 1™F in the solid state; g = 7.43.
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Figure S5. FAB* MS of 2H20,
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Figure S6. FT-IR of 2420,
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Figure S7. Experimental X-band EPR spectrum (77 K, v=9.113320 [GHz], power = 1.01 [mW],

516,280 [T

modulation = 100[KHz], amplitude = 1 x 100) of 2H20 in the solid state; g = 6.56.




Figure S8. Crystalline form of 1°PVs0

Figure S9. Crystalline form of the 1™F



Table S1. Formation enthalpies of [Fe{N(CH,ArS);}(THF)] 1™F [Fe{N(CH,ArS);}(H,0)] 1H2° and
[Fe{N(CH,Ar0)3}(H,0)] 2H2°,

AH;¢  [kcal/mol]
Compound
Fe(ll) Fe(ll)
[Fe{N(CH,ArS)s}(THF)] -15.2 -12.8
[Fe{N(CH,ArS)s}(H,0)] -13.6 -18.4
[Fe{N(CH,ArO)3}(H,0)] -20.4 -26.6

Table S2. Mulliken charges and spin densities calculated for
[Fe{N(CH,ArS)s}(H,0)] 1"2°,
[Fe{N(CH,ArS);}(THF)] 1™F, and [Fe{N(CH,Ar0);}(H,0)] 212,

Mulliken charge 1H20 1THF 2H20

Fe -0.100 0.420 0.950
Solv. 0.150 -1.190 0.120
N -0.400 -0.418 -0.460
S1(01) -0.069 -0.081 -0.705
S2(02) -0.036 -0.091 -0.702
S3(03) -0.048 -0.071 -0.701
CH,Ar @ 0.200 0.100 0.480
Spin density

Fe 3.740 3.751 3.963
N 0.092 0.100 0.130
O(solv.) 0.039 0.052 0.040
S1(01) 0.298 0.322 0.226
S2(02) 0.350 0.302 0.237
S3(03) 0.322 0.318 0.242

@ Average charge
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Figure S10. The molecular orbitals involved in the main electronic transitions for 1420



Table S3 Representative electronic transitions in the UV-vis of 1120 ysing THF as solvent.

A (D) Assignment % Participation
650 (0.03) 7, Ar-S - yz, Fe 910.31]
7, 4-CH3-CeH2-S - B-LUMO 510.23]
7, 4-CH3-CeH2-S - x2-y2, Fe 410.21]
n, 4-CH3-CsH2-S - yz, Fe 14 [0.38]
7, 4-CH3-CeH2-S - 722, Fe 12 [0.35]
527 (0.04) 7, Ar-S yz, Fe 12 [0.36]
m, Ar-S -yx, Fe 51[0.24]
7, Ar-S > 72, Fe 6[0.26]
7, 4-CH3-CeH2-S -yx, Fe 410.20]
n, 4-CH3-CeH2-S - 72, Fe 410.21]
525 (0.04) 7, Ar-S >yx, Fe 910.30]
7, 4-CH3-CeH2-S—> 72, Fe 29 [0.54]
470 (0.03) 7, Ar-S ->B-LUMO 410.22]
T, Ar-S - x2-y2, Fe 16 [0.40]
7, 4-CH3-CsH2-S—>yx, Fe 510.23]
467 (0.05) 7, Ar-S ->B-LUMO 410.20]
T, Ar-S 2yx, Fe 6 [0.26]
n, Ar-S > x2-y2, Fe 18 [0.43]




Table S4. Representative electronic transitions of 1™F,

A () Assignment % Participation
567 (0.02) | &, 4-CH3-C6H2-S — 72, Fe 36 [0.60]
7, 4-CH3-C6H2-S — xz, Fe 61[0.26]
536 (0.02) | &, 4-CH3-C6H2-S; xy, Fe — LUMO 2510.50]
n, 4-CH3-CeH2-S; xy, Fe — xz, Fe 12 10.35]
n, 4-CH3-CsH2-S — LUMO 80.29]
7, 4-CH3-CsH2-S — xy, Fe 510.24]
7, 4-CH3-CeH2-S — 72, Fe 510.24]
519 (0.02) | &, Ar-S — xy, Fe 24 [0.49]
T, Ar-S — yz, Fe 10 [0.32]
7, 4-CH3-Ce6H2-S — yz, Fe 6[0.25]
n, 4-CH3-CeH2-S — 72, Fe 410.22]
516 (0.03) | &, Ar-S — yz, Fe 11 [0.34]
461 (0.08) | m, 4-CH3-C6H2-S; xy, Fe — yz, Fe 53 [0.73]
451 (0.10) | m, 4-CH3-C6H2-S — xy, Fe 49 10.70]
n, Ar-S — LUMO 11[0.34]
7, 4-CH3-C6H2-S — yz, Fe 510.24]
418 (0.03) | &, Ar-S — 72, Fe 31[0.56]

nt, 4-CH3-CsH2-S — 72, Fe

6 [0.26]




Table S5. Representative electronic transitions in the UV-vis of 2H20 using THF as solvent.

A (D) Assignation % Participation
519 (0.04) | =, Ar-S; yz, Fe — B-LUMO 910.30]
7, (CF;),-CHs; o, S; xz, Fe — B-LUMO 15 [0.39]
n, Ar-S; x2-y%,Fe — 72, Fe 33 [0.58]
n, Ar-S, x2-y?,Fe — yz, Fe 14 [0.38]
426 (0.02) | &, (CF3),-C¢Hs; o, S; xz, Fe — xy, Fe 7[0.27]
n, Ar-S; o, N — xy, Fe 26 [0.51]
n, Ar-S — xy, Fe 501[0.71]
342 (0.03) | &, 4-CH3-C6H2-S — m*, Ar-S 8 [0.29]
n, Ar-S — 72, Fe 410.21]
B-HOMO — 1*, Ar-S 16 [0.41]
340 (0.04) | =, Ar-S; yz, Fe — Fe x2-y? 14 [0.38]
n, Ar-S; 6, N — Fe 72 310.19]
339 (0.06) | &, 4-CH3-CeH2-S — m*, Ar-S 18 [0.43]
7, Ar-S; yz, Fe — Fe x2-y? 6 [0.26]
B-HOMO -=> TC*,(CF3)2-C6H3 25 [050]




