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IR and 'H (13C, 3'P) NMR spectra of [1](PFg),
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Fig. S1 IR spectrum of [1](PF),
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Fig. S2 '"H NMR spectrum of [1](PFg),
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2. In situ IR spectra showing the terminal CO changes of starting material [C](BF,),,
intermediate m, and product [3]BF, during reaction of [C](BF,), with Me;NO in

pyridine.
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Fig. S5 In situ IR spectra showing the terminal CO changes of starting material
[C](BF,),, intermediate m, and product [3]BF, during reaction of [C](BF,), with

Me;NO in pyridine.
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3. IR and 'H (13C, 3'P) NMR spectra of [2]PF;

S .
2 - A
8 -
£3 _| PFg
3
8 o
.‘E o Phy
g o F ||““P |
£ 5 PhN e
= | \P
g N CO Ph2
8 -
g -
T ""NN T \‘_ ‘_Pr‘_ ‘_‘_\ °°'\‘°‘f"
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
Fig. S6 IR spectrum of [2]PFg
N0 g PHXOHPMANTOANNOWVN XAV MM o~ Ao O O
A= 4o ERERN$TMAN— =% 5NN Nn ST e
0 0 od 0 P ~ o~ NN NDN O O[O0 00 <+ < < & |
e N S SN m— s
> ] FFo
Ph2 :S/’/ ,S\ Ph2
/——P//,,' ~: /"*..O ".\\‘P
PhN N Fe
;p/ \ ~~
P
Ph, CO| Ph,
! i
NW |
) n M }U ‘ ‘
Il i \
fa NM WJ“ A LN R )\
& T ! o —
o o o~ o
I = © o
T T T T v\ T T T T T ﬂ“ T T T T 0 T o
9.5 9.0 | 85 80/ 7.5 7.0 6.5 6. 5.5 0 4.5 | 4. B.5| 3.0 25 20
ppm

Fig. S7 '"H NMR spectrum of [2]PFg
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4. 1R and 'H (13C, 3'P) NMR spectra of [3]BF4
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Fig. S10 IR spectrum of [3]BF4
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5. Bulk electrolysis for the two-electron reduction of [CpFe(CO),], and the one-
electron reduction of [2]PFg

The reduction event for [2]PFg is a one-electron process since their final Q values
determined by bulk electrolysis are close to half that of the known two-electron

reduction process of dimer [CpFe(CO);],.1?

1.07 [CpFe(CO),),

0.0 T T T T T 1
0 20 40 60 80 100 120
Time / min

Fig. S14 Bulk electrolysis for the two-electron reduction of [CpFe(CO),], and the
one-electron reductions for the first reduction event of [2]PFg

6. Plots of i, versus v!? for the reduction peaks of [2]PF
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Fig. S15 Plots of i, versus v!/? for the first and second reduction peaks of [2]PF, with
their correlation coefficient R values.
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7. In situ IR spectra showing the terminal CO changes of starting material [1](PF),,
intermediate m3 and product [4]PF¢ during reaction of [1](PFs), with MesNO and

HCO,H in acetone.
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Fig. S16 In situ IR spectra showing the terminal CO changes of starting material
[1](PF¢),, intermediate m3 and product [4]PFs during reaction of [1](PF¢), with

Me;NO and HCO,H in acetone.
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8. In situ IR spectra showing the terminal CO changes of starting material [1](PFg),,
intermediate m3 and product [6]PF¢ during reaction of [1](PFs), with MesNO and
PhCO,H in acetone.

Absorbance
w
o
3
=

_ 1931

1 N 1) ' 1 ' 1 ' 1 ' 1 M 1 ¥ 1
2150 2100 2050 2000 1950 1900 1850 1800
Wavenumber

Fig. S17 In situ IR spectra showing the terminal CO changes of starting material
[1](PF¢),, intermediate m3 and product [6]PFs during reaction of [1](PF¢), with
Me;NO and PhCO,H in acetone.
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9. IR and 'H (13C, 3'P) NMR spectra of [4]PF;
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Fig. S19 'H NMR spectrum of [4]PF
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10. IR and 'H (3C, 3'P) NMR spectra of [5]PFg
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11. IR and 'H (13C, 3'P) NMR spectra of [6]PFg
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12. IR and 'H (13C, 3'P) NMR spectra of [7]PFg
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13. IR and 'H (13C, 3'P) NMR spectra of [8]PFg

1.5

MMW > uﬁ\lﬁy 10q

SOT~ - ‘
e’ —EF $0'1

T
500

—— 8zY69 05T~
——— vreesL oy

— P9°0¥8
. o
MM.M > % 90°Z e

T
1000

20t i

H
= 107
1824 _ Iy

1500

Wavenumber cm-1
Fig. S34 IR spectrum of [8]PF,
7/
Ni_
“Cl
5.0

N
To
LYy~ o) / — LN
15y C//e == 007

/
—— G8'6E61 D_u/
9597
8591 <
6L°9 1
18°9 1
2891

i) e
i}

T T
2500 2000

T
3000

ppm
'"H NMR spectrum of [8]PF,

S20

Fig. S35

T
3500
3
\

T T T T T T
g6 06 g8 08 SL 0L L]
[%] @ouepiwsues]

<+ oo o
% 0O ) ]
NN
R
—=

[
J{
I
=R
ISR
—_ 0
8.0

8.5

6T'8



9 2RNEReISEICI AN RERs5ad88esL - o o <
~ e ———“S Uyt ta—————AN|NKG PR DTN - = -
8 R CEoAIIIoFAannpannnoadAARdN Sy Sl o
~ e—— \rrr— e ST [ I
1L
Ph, §,,8 ¢coPhy Pl
—P NP
PN| N [Fe( |
—P °C P
Ph, Phy
i I m |
220210 200 190 180 70 160 150 140 130 129 110, 100 90| 80| 70 60 30 40 30 20
ppm
Fig. S36 13C NMR spectrum of [8]PF
- Seand
o 8 vi S oo wood
S 2 SNS3E
7 7 732
o
Ph, §,8 coPhy FFe
/P A\ _P
PhN Ni. Fe_ |
—p” el
P
Ph, Ph,
M e
10 9 70 50 30 10 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210
ppm

Fig. S37 3'P NMR spectrum of [8]PF;

S21



14. IR and 'H ('3C, 3'P) NMR spectra of [9](PF),

—— §9'998

——— ¥¥69
— 0.°6€eL

—— 88'8¢e8

£2'6601
— veegil
T

2PF,

—— 8c'Levl
—— 69'68Y1L

11°€651

2+

—

coPh;

?

§6'80L1

P
P

Fe
/

— ¥8'G961

AP
N

S,.S
7
|
MeCN

Phy
Ni

VaaN

Phy

PhN

[Ax4°1:14
—— 6L'€e6e

11°650€

00l S6 06 g8 08 72

[%)] @ouepiwsuel ]

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

Fig. S38 IR spectrum of [9](PFs),

see—

81t
mmﬁ/

1394

¢ﬁpf\va)\

|

RN

% 90°9|

Foog

F10g

LEY £
mm&x
(Uad

0v'91
91
ooﬁg
T0°L
v0'L |
91'L1
ST°LA
0T'L
€L
SELY
LELY
8¥'L

=

N

—
Ph,
J
hy
i

A

Foog

1 (ppm)

Fig. S39 'H NMR spectrum of [9](PF),

S22



oo FNoaunumonoatoFnondRNoONDMNAdeowmun S —|m\o
® N q RTINS =Q =0 MmMA—==QqXPLNn N d g
< < < Boalagdammamammdiaie—Hd-—=—=H—=3aqdRARARANNNm oo QT A =
— - Mttt nnenenenehonenenepmmoanmenaAaANq AN~ (ST TS <
AN A A I M A gl ) S ) 1Y Y W e R e ] —
N S NS — s B —— o o |
2+
2PF,
Ph, S,.S cogfz 6
[ b 7
< N
PhN /NI Fe\\
/
— P
bh MeCN P
2 N2

Il
H‘ i |
I | | \ [ | | | || |
AN e o il VAW L (v o [‘ il kil
| |

‘ ‘ ‘ — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 170 160 150 140 130|120 110 100 90 80 70 60 50 40 30 20

ppin
Fig. S40 13C NMR spectrum of [9](PF),

FERR RS
z 2 sEREER S
~ T T TR
I I SNl A
iR+
Phy S).S coPhd 2PFe
R TP
PhN N R ]
“—r{|| MdcN | P
Rh Phy
. ) 4 li \‘
120 12p||1bo[ 180 | 60 Ho 20 0  -20] -ad -60 18 -1oo 1130 [l -I'60 180 -200 -220 24
f1 (ppm)

Fig. S41 3'P NMR spectrum of [9](PFg),

S23



15. IR and 'H (13C, 3'P) NMR spectra of [9](BF4),
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Fig. S43 'H NMR spectrum of [9](BF4),
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