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Figure S1. 'H NMR spectrum (500 MHz, CD2Cl,) of Fe2(u-S2)(CO)4(PPhs), at 20 °C.



S2

—-59.02

AP TSR0y WA s T A TSR Y SN

140 120 100 80 60 40 20 O 20 -40 -60 -80 -10
ppm

Figure S2. 3'P NMR spectrum (202 MHz, CD2Cly) of Fe(u-S2)(CO)4(PPhs), at 20 °C.



S3

1950

2000

1935

2200 2100 2000

1900 1800 1700

1
Lo (Cm™)

Figure S3. IR spectrum of Fex(u-S2)(CO)4(PPhs)2 in CH2Cl2 solution (20 °C).
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Figure S4."H NMR spectrum (500 MHz, CDCl>) of [(u-H)Fe2(u-S2)(CO)4(PPh3)2]BArF,

at 20 °C. Inset: expansion of high field region.
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Figure S5. 3'P NMR spectrum (202 MHz, CD2Cl>) of [(u-H)Fe2(u-S2)(CO)4(PPhs)2]BArf4
at 20 °C.
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Figure S6. 'H-3'"P HMBC spectrum of [(u-H)Fe2(u-S2)(CO)4(PPhs)2]BArf4 at 20 °C.
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Figure S7. IR spectrum in CH2Cl, solution of [(u-H)Fez(u-S2)(CO)4(PPh3)2]BArf4 at 20
°C.
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Figure S8. 'H NMR spectrum (500 MHz, CD2Cl») of Fex(u-SH)2(CO)4(PPhs). at 20 °C.
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Figure S9. *'P NMR spectrum (202 MHz, CDCly) of Fez(u-SH)2(CO)4(PPhs). at 20 °C.
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Figure $10. 'H-*'P HMBC spectrum of Fez(u-SH)2(CO)4(PPhs). at 20 °C.
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Figure S11. IR spectrum in CH2Cl2 of Fez2(u-SH)2(CO)4(PPhs)2 at 20 °C.
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Figure $12. 'H NMR spectrum (500 MHz, CDCl>) of [(u-H)Fez(u-
SH)2(CO)4(PPhs)2]BArf4 (generated in situ) at -20 °C. The hydride signals indicate
approximately 1:1 isomer ratio.
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Figure $13. 3'P NMR spectrum (202 MHz, CD2Cl,) of [(u-H)Fez(u-SH)2
(CO)4(PPhs)2]BArF4 (generated in situ) at -20 °C.
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Figure S14. 'H-*'P HMBC spectrum of [(u-H)Fez(u-SH)2(CO)4(PPh3)2]BArf4 (generated
in situ) at -50 °C.
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Figure S15. IR spectrum of a CH2Cl> solution of [(u-H)Fe2(u-SH)2(CO)4(PPh3)2]BArF, at
20 °C.
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Figure S16. 'H NMR spectrum (500 MHz, CDCl.) of Fez(u-SMe)(u-SH)(CO)4(PPh3), at
20 °C. Inset: expansion of SMe and SH signals.
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Figure S17. 3'P NMR spectrum (202 MHz, CD2Cl») of Fez(u-SMe)(u-SH)(CO)4(PPhs)2
at 20 °C.



S18

I
| 51
52
i
n 53
54
55 £
8
-56
I
o i 57
| Iy I
| Iy ! 58
‘ 1 || I
. Iy 1
Iy I 59
t 1 I
1 I
I I 60
1] |
Iy 1
Iy I 61
1 1
I ! 62
1 I
1 1
h : 63
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0 -40 -5.0

pPpm

Figure S18. 'H-3'"P HMBC spectrum of Fex(SMe)(SH)(CO)4(PPhs). at 20 °C.
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Figure S19. IR spectrum of a CH2Cl, solution of Fex(u-SMe)(u-SH)(CO)4(PPhs3)2 at 20

°C.
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Figure $20. 'H NMR spectrum (500 MHz, CDCl,) of [(u-H)Fez(u-SMe)(u-
SH)(CO)4(PPh3)2]BArf4at 20 °C. Insets: expansions of the spectra in the SMe, SH, and
FeH regions.
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Figure S$21. 3'P NMR spectrum (202 MHz, CD2Cl,) of [(u-H)Fez(u-SMe)(p-

SH)(CO)4(PPhs)2]BArF4 at 20 °C.
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Figure S22. IR spectrum of CH2ClI solution of [(u-H)Fez(u-SMe)(u-
SH)(CO)4(PPh3)2]BArf4 at 20 °C.
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Figure S23. '"H NMR spectra (500 MHz, CD2Cl) of Fe2(u-SR)2(CO)ex(PPhs)x
derivatives (R = H, Me), depicting the u-SH signals.
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Figure S24.3'P NMR spectra (202 MHz, CD2Cl») of Fe(u-SR)2(CO)s-x(PPhs)x
derivatives (R = H, Me).
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Figure S25. Reflectance IR spectrum of the black solid generated from the reaction
of 171 with 2 equiv TEMPO in THF solution.
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Figure S26. IR spectra of THF solutions of (a) 1 (b) 17,



