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NMR Spectra

O-Isopropylferrocenesulfonate (1)

'H NMR (300 MHz, CDCls)
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DEPT 135 (75 MHz, CDCl)

werb WE-475-1-bis-ana 3 (DEPT 13C) CDCI3 300MHz
] 293

300
ppm
22,853

280 280

140 200 220 240
Lo Jvn s b by e b Lo b T b T T Lo b Lo by Toa 1 1

180

180

80 100 120

&

40

%

9ol

COSY (300 MHz, CDCls)

werb WE-475-1-bis-ana 4 (COSY 1H/1H) CDCI3 300MHz

R_|werb WE-475-1-bis-ana 1 (10 1H]
&1
: |

1

F-]
»

2

3

w
&
=

5

8

na1 (10 1H)

7

4
o ey by by b by Ty

-

Py

T T TT
85 3 55 5 45 4 35 3 25 2 15 1 05 0] ™ 5010015200

=

]

E
~
n
~

S3



HSQC (300 MHz, CDCl)
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2-lodo-O-isopropylferrocenesulfonate (3, racemic mixture) s o

'H NMR (300 MHz, CDCls) Fe
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DEPT 135 (75 MHz, CDCl)
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HSQC (300 MHz, CDCl)
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O-Isopropyl-2-(trimethylsilyl)ferrocenesulfonate (4, racemic mixture)

'H NMR (300 MHz, CDCls)
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DEPT 135 (75 MHz, CDCl)
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HSQC (300 MHz, CDCl)
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NOESY (300 MHz, CDCls)
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2-Iodo-O-isopropyl-5-(trimethylsilyl)ferrocenesulfonate (5, racemic mixture)

'H NMR (500 MHz, CDCls) ﬁp'ezsmnse%ipr
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DEPT 135 (126 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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4-Iodo-O-isopropyl-2-(trimethylsilyl)ferrocenesulfonate (6, racemic mixture)

'H NMR (300 MHz, CDCls)
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DEPT 135 (75 MHz, CDCl)
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HSQC (300 MHz, CDCl)
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NOESY (300 MHz, CDCls)
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3-Iodo-O-isopropyl-2,5-bis(trimethylsilyl)ferrocenesulfonate (7, racemic mixture)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500
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NOESY (500 MHz, CDCls)
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O-Isopropyl-2,5-bis(trimethylsilyl)ferrocenesulfonate (7°)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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3-Iodo-O-isopropylferrocenesulfonate (8, racemic mixture)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)
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4-(4-Fluorophenyl)-O-isopropyl-2-(trimethylsilyl)ferrocenesulfonate (9, racemic mixture)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)
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NOESY (500 MHz, CDCls)
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O-Isopropyl-3-[4,4,5,5-tetramethyl-2-(1,3,2-dioxaborolyl)|ferrocenesulfonate (10, racemic mixture)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCls)
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1B (96 MHz, CDCls)
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1-(N-Pyrrolidino)sulfonyl-2-(trimethylsilyl)ferrocene (racemic mixture)
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DEPT 135 (75 MHz, CDCl)
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HSQC (300 MHz, CDCl)
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Selected NOESY correlations observed
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O-Isopropylferrocenesulfonate (1)

HPLC Chromatograms

Chromatogram and Results

Injection Details

Injection Name: WE-474-1 - SM - I1A3 - 99-1 - 0.4ml-min - 20deg Run Time (min):  50.00
Vial Number: RC3 Injection Volume: 3.00
Injection Type: Unknown Channel: Uv_vis 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidth: n.a.
Processing Method: Quantitative Dilution Factor:  1.0000
Injection Date/Time: 06/avr./21 04:05 Sample Weight:  1.0000
Chromatogram
120 L?' 2021-04-05 #20 WE-474-1 - M - 1AJ - 88-1 - 0.4ml-min - 20deg LW WIS 1T WWVLIZ20 nm
1 1141310
100 [ '.l
i [
] | II
a04 [ ]
T |
5 ] ‘ |
T o | ||
. |
o _
@ |
k= 1 | |
o 40 |
2 1 |
= ] | |
|
b i
20 |\
] Fo
_ |
U: — I)I ———
=20 —_—— — — —— —— —T — —T T 1
0.0 2.0 10.0 1500 20.0 25.0 300 30.0 40.0 45.0 2.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
mir mAU*min mAU Y% Y% n.a.
1 41.310 173.362 106.076 100.00 100.00 n.a.
Total: 173.362 106.076 100.00 100.00
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Compound (£)-O-isopropyl-2-(trimethylsilyl)ferrocenesulfonate (4)

Chromatogram and Results
Injection Details
Injection Name: WE-488-1rac - IC3 - 98/2 - 0.7ml-min - 20deg Run Time (mir):  30.00
Vial Number: RA1 Injection Volume: 3.00
Injection Type: Unknown Channel: UV _VIS 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidih: n.a.
Processing Method: Quantitative Dilution Factor:  1.0000
Injection Date/Time: 04favr./21 19:40 Sample Weight:  1.0000
[Chrematogram
400 17 2021-04-04 #7 [manually integrated] WE-488-1-rac - IC3 - 98/2 - 0 7ml-min - 20deg UV WIS_1 WAL 220 nm
: 11 - 15.400
350 f|
] | 12 - 18.900
1 | '
300 ‘ |||
250 | ‘|
2 1 I
E 200 | |
s
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2 150 | |
Z |
= ] | ‘ |
100 \ |
] ‘ | | \
4 II II
50 _: | II'\ | II"'.
E | \\J A .
0 _— e ]
-50 -| T T T T T T 1
0.0 5.0 0.0 15.0 Z20.0 25.0 300
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relafive Height | Amount
min mAU*min mAU % %o n.a.
1 16.400 194.469 365349 48.56 5315 n.a.
2 18.900 206.031 322054 51.44 46.85 n.a.
Total: 400.499 687.403 100.00 100.00
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Deprotonation of O-isopropylferrocenesulfonate (1) with sBuLi-TMCDA using chlorotrimethylsilane as

electrophile

Chromatogram and Results

Injection Details

Injection Name: WE-1434-2-enant - IC3 - 98/2 - 0.7ml-min - 20deg Run Time {min):  30.00
Vial Number: RAG Injection Volume: 3.00
Injection Type: Unknown Channel: UV_VIS_1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidth: n.a.
Processing Method: Quantitative Dilufion Factor:  1.0000
Injection Date/Time: 04/avr./21 21:43 Sample Weight.  1.0000
[Chromategram
100 - “-E 2021-04-04 #1141 WE-1434-Z-gnant - IC3 - 98/2 - 0.Yml-min - 20deg LW _WIS T WWVLIZ220 nm
] 11-17.028
2504 ﬂ
||
200 |
> ] 2-19683
£ 1504 | |’I|I
. | I
5 100] || | I|
2 j
= | | '
| \
0] ‘ '|I | |
4 \ | I|I
N \_
l._)—_— —_—— e l'l_ —-h_l} S _;_‘|—— —
50
T T T T T T T T T T T T T T T 1
0.0 50 0.0 15.0 20.0 25.0 20.00
Time [min]
Integration Results
No.  [Peak Name Retention Time Area Height Relative Area Relative Height | Amoeunt
min mAU*min mAU %o % n.a.
1 17.028 142,676 260.976 58.50 6240 n.a.
2 19.683 101.195 157.255 41.50 37.60 n.a.
Total: 243.872 418.230 100.00 100.00
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Deprotonation of O-isopropylferrocenesulfonate (1) with PEALI using chlorotrimethylsilane as in situ

trap
Chromatogram and Results
Injection Details
Injection Name: WE-1436-2-enant - IC3 - 98/2 - 0.7ml-min - 20deg Run Time (min):  30.00
Vial Number: RAS Injection Volume: 3.00
Injection Type: Unknown Channel: UV VIS 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidth: n.a.
Processing Method: Quantitative Dilution Factor:  1.0000
Injection Date/Time: 04/avr./21 23:03 Sample Weight:  1.0000
Chromatogram
140 B 20210404 #13 WE-1436-2-enant - IC3 - G812 - 0. 7ml-min - 20dag LW VIS _ 1 WWVLZ20 nm
] 1o 15233
120] |
100 | 12 19,60
i |’|
] | |
= 80+ | |
E ] |
E ‘ |
- _
2 god | |
R ]
£ a0 || |
] | B
_ | |
4 ‘ ! | I|
20 \
] | l'\_ Foy
] RN AN
o [ — — ]
20! , — — . . ]
0.0 2.0 10.0 15.0 Z0.0 25.0 J0.0H
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU Yo Y% n.a.
1 16.983 69.664 130.087 52.33 56.39 n.a.
2 19.605 63.453 100.613 47 67 43.61 n.a.
Total: 133.117 230.699 100.00 100.00
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Compound (£)-2-iodo-O-isopropylferrocenesulfonate (3)

Chromatogram and Results
Injection Details
Injection Name: WE-478-1 - rac - 1A3 - 99-1 - 0.4ml-min - 20deg Run Time (min):  50.00
Vial Number: RC1 Injection Volume: 3.00
Injection Type: Unknown Channel: Uv_VIS 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidih: n.a.
Processing Method: Quantitative Dilution Factor:  1.0000
Injection Date/Time: 06/avr./21 03:15 Sample Weight: 10000
Chromatogram
140 17 2021-04-05 #19 WE-478-1 - rac - |AZ - 98-1 - 0.dml-min - 20deg LV VIS 1 WWVLZ20 nm
120 ] 11- 3143
] f
i
1 ' 12 37015
100 | || ||".I
] A I
- | |
= A0 | |
= 1 | |
E N
P |
£ 650 | | I|
= ]
Z ] | n
< 40 | ||
] | |II | I'.
T i [}
20 \ [
] [ | \
1 | N | N
o e N Y \____P'_ _\I____ o
20 -| T L T T T T T LI T T T T LI 1
0.0 3.0 10.0 15.00 20.0 25.0 F0.0 0.0 40.0 45.0 2000
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relafive Height | Amount
min mAU*min mAU % %o n.a.
1 31.435 165.993 121.365 50.70 5392 n.a.
2 37.015 161.437 103.734 49.30 46.08 n.a.
Total: 327.430 225.099 100.00 100.00
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Deprotonation of O-isopropylferrocenesulfonate (1) with PEALI using (PEA)2Zn as in situ trap

Chromatogram and Results

Injection Details

Injection Name:
Vial Number:

WE-1440-1 - enant - IA3 - 99-1 - 0.4ml-min - 20deg Run Time (mir)
RCE&

o 50,00
Injection Volume: 3.00

Injection Type: Unknown Channel: Uv_viIs 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidth: n.a.
Processing Method: Quantitative Dilution Factor:  1.0000
Injection Date/Time: 06/avr./21 05:47 Sample Weight:  1.0000
Chromatogram
100,00 3: 2021-04-05 #22 [manually integrated] UV _VIS_ T VWWLI220 i
] 12 - 35.965
] i
a7 5 |II
] [
] [
75.0] |
] ‘ I
62 54 | ||
z ] I
E 0] ‘ |
@ ] _——
E 1 | fl“.:a 41.270
= 1 ! M
= 375 ‘ | I
2 ] | i
] | I
25.0 1 - 31465 | '| [
My | [
[ | l
g I | | | |
12 .54 | | | | \
4 | I'. \ ]
] \ | |
0.0] - _ JoN \\I’ \ .
1 1 il —
1Cﬁ__|||||| | IS B I B B B S B B B B S R B R B B R R e B B B B I B B HE S LA B e m s s e |
0.0 5.0 0.0 15.0 20.0 250 0.0 35.0 40.0 45.0 S0.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAUmin mAU % % n.a.
1 31.465 31.486 23532 12.72 14.57 n.a.
2 36.968 145273 93.309 58.67 57.76 n.a.
3 41.270 70.837 A4.717 28.61 27.68 n.a.
Total: 247.595 161.557 100.00 100.00
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Deprotonation of O-isopropylferrocenesulfonate (1) with PEALI using (PEA)2Zn as in situ trap

Chromatogram and Results
Injection Details
Injection Name: WE-1440-1 - enant - 1A3 - 99-1 - 0.4ml-min - 20deg Run Time (min):  50.00
Vial Number: RCG Injection Volume: 3.00
Injection Type: Unknown Channel: Uv_viIS 1
Calibration Level: Wavelength: 220
Instrument Method: Enantio Fc Will Bandwidth: n.a.
Processing Method: Quantitative Dilution Factor: ~ 1.0000
Injection Date/Time: 06favr./21 05:47 Sample Weight:  1.0000
Chromatogram
100 O 13 2021-04-05 #22 [manually integrated) UV _WIS_1 WL 220 nmy
] |2 - 35,965
] f
a7 .5 III
] [
] [ |
S I
j | I
62 54 ‘ ||
z ] |
E spn ‘ |
ar 4
5] -
= ] | M
5 375] | I i
= ] | || |
] | i
25.0 |1 31465 ‘ I
il | [
I'l | I| I|
12 f,- I". | || I".
] | Voo \
h | |
0.0 — - |,llI N I;' \ \\_-.._ .
-10 Ijl"__l T LI LI LI LI B T T T L T T T L ™1
(e ] 50 0.0 150 200 250 J0.00 35.0 40.0 45.0 S0.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 31.465 31.486 23532 17.81 20.14 n.a.
2 36.968 145273 93.309 82.19 79.86 n.a.
Total: 176.759 116.840 100.00 100.00
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Electrochemical measurements

Ferrocene

Cyclic voltammetry

ferrocene

E (V) vs Fc*/Fc

ferrocene

[ | [ | [ | [ | [
-0,6 -0,4 -0,2 0 0.2
E (V) vs Fc*/Fc
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(Trimethylsilyl)ferrocene

Cyclic voltammetry

I (WA)

WE-578-1

I (A)
|

E (V) vs Fc*/Fe

WE-578-1

0
E (V) vs Fc*/Fc
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O-Isopropylferrocenesulfonate (1)

Cyclic voltammetry

WE-474-1

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-474-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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2-Iodo-O-isopropylferrocenesulfonate (3)

Cyclic voltammetry

WE-478-1

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-478-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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O-Isopropyl-2-(trimethylsilyl)ferrocenesulfonate (3)

Cyclic voltammetry

WE-480-2

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-480-2

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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2-lodo-O-isopropyl-5-(trimethylsilyl)ferrocenesulfonate (5)

Cyclic voltammetry

WE-480-1

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-480-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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4-Iodo-O-isopropyl-2-(trimethylsilyl)ferrocenesulfonate (6)

Cyclic voltammetry

WE-481-1

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-481-1

8_
6_
< 4
2
2_

—
0_

T [ T T [ T T | T T [ T 1
-0,6 -0,4 -0,2 0 0,2

E (V) vs Fc*/Fc
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3-Iodo-O-isopropylferrocenesulfonate (8)

Cyclic voltammetry

WE-1196-1

I (WA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

WE-1196-1

8_
6_
< 4
a
2_

—
0_

T 1 T T [ T T ] T T ] T 1
-0,6 -0,4 -0,2 0 0,2

E (V) vs Fc*/Fe
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N,N-Dimethylferrocenesulfonamide

Cyclic voltammetry

WE-1216-1

I (WA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fe

WE-1216-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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2-Iodo-N,N-dimethylferrocenesulfonamide

Cyclic voltammetry

WE-1221-4

I (WA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fe

WE-1221-4

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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N,N-Dimethyl-2-(trimethylsilyl)ferrocenesulfonamide

Cyclic voltammetry

MW-097-2

| (uA)

-0,6 -0,4 -0,2 0 0,2 0,4
E (V) vs Fc*/Fc

Differential pulse voltammetry

MW-097-2

8_
6_
< 4
2
2_

—
0_

T 1 T T T T T [ T T 1 T T ] | |
-0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8

E (V) vs Fc*/Fc
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2-Iodo-N,N-dimethyl-5-(trimethylsilyl)ferrocenesulfonamide

Cyclic voltammetry

WE-492-1

| (uA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

WE-492-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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4-Iodo-N,N-dimethyl-2-(trimethylsilyl)ferrocenesulfonamide

Cyclic voltammetry

MW-097-1

| (uA)

-0,6 -0,4 -0,2 0 0,2 0,4
E (V) vs Fc*/Fc

Differential pulse voltammetry

MW-097-1

8_
6_
< 4
2
2_

—
0_

T 1 T T T T T [ T T 1 T T ] | |
-0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8

E (V) vs Fc*/Fc
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3-Iodo-N,N-dimethylferrocenesulfonamide

Cyclic voltammetry

WE-1285-1

I (WA)

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fe

WE-1285-1

-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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(N-pyrrolidino)sulfonylferrocene

Cyclic voltammetry

MW-015

| (uA)

! ] | | o
-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc

Differential pulse voltammetry

MW-015

0,6

H

0,8

1

I | | I I | I | I |
-0,6 -0,4 -0,2 0 0,2
E (V) vs Fc*/Fc
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1-(N-pyrrolidino)sulfonyl-2-(trimethylsilyl)ferrocene

Cyclic voltammetry

MW-035

| (uA)

-0,6 -0,4 -0,2 0 0,2 0.4 0,6 0,8 1
E (V) vs Fc*/Fc

Differential pulse voltammetry

MW-035

I | | I I | I | I | | I | | | | I I |
-0,6 -0,4 -0,2 0 02 0.4 0.6 0,8
E (V) vs Fc*/Fc
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Full tables of electrochemical properties

(potentials values relative to FcH/FcH™)

Table S1. Electrochemical properties of ferrocenesulfonates.

Substrate R Cpd Epa Epe Eue inalipd® | ipalipc® | AEE (V)
H 1 0.48 038 0.43 0.85 0.99 90
Rgsoaipf 2l 3 0.59 050 055 0.81 0.94 90
. 2-SiMes 4 0.46 0.37 041 0.95 1.10 85
Fe 2-1-5-SiMes 5 0.58 0.49 0.53 0.83 0.96 85
= 4-1-2-SiMes 6 0.60 051 0.55 0.80 093 80
3 8 0.62 052 0.57 0.83 0.96 90

[a] Measured value. [b] Corrected value, taking ipafipc for ferrocene (0.86) equal to 1. [c] Epa — Epe.

Table S2. Electrochemical properties of N,N-dimethylferrocenesulfonamides.

Substrate R Epa Epc E12 ipa/ipc[a] ipa/ipc[b] AE[ (mV)
H 0.36 0.27 0.31 0.90 1.04 80
R @ SO;NMe;, 21 0.50 0.42 0.45 0.90 1.02 85
. 2-SiMes 0.39 0.31 0.33 0.88 1.02 95
Fe 2-1-5-SiMes | 0.49 0.41 0.44 0.87 1.01 80
< 4-1-2-SiMe; | 0.55 0.46 0.51 0.90 1.04 85
3 0.56 0.47 0.52 0.84 0.97 90

[a] Measured value. [b] Corrected value, taking ipa/ipc for ferrocene (0.86) equal to 1. [c] Epa — Epc.

Table S3. Electrochemical properties of (N-pyrrolidino)sulfonylferrocenes.

Substrate R Epa Epe ST ipafipc® ipalipc® | AEI (mV)
H 0.34 0.25 0.27 0.87 1.01 90
SO, NG 2-l - - - - - -
R\@ 2-SiMes 0.42 0.26 0.28 0.77 0.89 90
Fo 2-1-5-SiMes - - - - - -
@\' 4-1-2-SiMes - - - - - -
31 - - - - - -

[a] Measured value. [b] Corrected value, taking ipa/ipc for ferrocene (0.86) equal to 1. [c] Epa — Epc.
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Table S4. Hammett constant values! tried for description of electrochemical properties.

Hammett constant values

R Om op F R

H 0.00 0.00 0.00 0.00

| 0.35 0.18 0.42 -0.24
SiMes -0.04 -0.07 0.01 -0.08

Figure S1. Plot of experimental vs. predicted half-wave potential values for
(a) O-isopropylferrocenesulfonates and (b) N,N-dimethylferrocenesulfonamides

O-isopropylferrocenesulfonates (a)

N,N-dimethylferrocenesulfonamides (b)
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