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NMR Spectra

Diferrocenesulfoxide (FcSOFc)
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(tert-Butylthio)ferrocene
"H NMR (500 MHz, CDCl5)
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DEPT 135 (126 MHz, CDCls)
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HSQC (500 MHz, CDCl)
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NOESY (500 MHz, CDCls)
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Racemic S-tert-Butylferrocenesulfoxide (rac-FcSOrBu)

'H NMR (300 MHz, CDCl3)
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(4-Tolylthio)ferrocene
"H NMR (500 MHz, CDCl5)
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3C NMR (126 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HSQC (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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Racemic S-(4-Tolyl)ferrocenesulfoxide (rac-FcSO-p-Tol)
"H NMR (300 MHz, CDCl5)
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(5,Sp)-S-tert-Butyl-2-(trimethylsilyl)ferrocenesulfoxide (5,Sr-1a)

'"H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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NOESY (500 MHz, CDCls)

werb MW-475-1-ana 25 (NOESY 1H/1H) CDCI3 500MHz

—{werb MW-475-1-ana 10 (10 1H) J\ J
= L L It

ZOQQGIOMJOO

z

SM14



(R,Rr)-S-tert-Butyl-2-(trimethylsilyl)ferrocenesulfoxide (R,Rr-1a)

"H NMR (300 MHz, CDCl5)
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(R,Rr)- and (S,Spr)-S-tert-Butyl-2-(trimethylsilyl)ferrocenesulfoxide (R,Rp/S,Sr-1a)
"H NMR (300 MHz, CDCl5)
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(S,Rr)-S-tert-Butyl-2-iodoferrocenesulfoxide (S,Rp-1b)

'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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(S,Rr)- and (R,Sp)-S-tert-Butyl-2-iodoferrocenesulfoxide (S,Rp/R,Sp-1b)
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(S,Sp)-S-tert-Butyl-2-deuterioferrocenesulfoxide (S,5p-1¢)
"H NMR (500 MHz, CDCl5)
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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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(5,Sp)-S-tert-Butyl-2-methylferrocenesulfoxide (S,5pr-1d)

'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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(S)-S-tert-Butyl-2,5-bis(trimethylsilyl)ferrocenesulfoxide (S-2aa)
"H NMR (300 MHz, CDCl5)
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(R)- and (S)-S-tert-Butyl-2,5-bis(trimethylsilyl)ferrocenesulfoxide (rac-2aa)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(5,Sp)-S-tert-Butyl-2-deuterio-5-(trimethylsilyl)ferrocenesulfoxide (S,5r-2ac)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(S,Rr)-S-tert-Butyl-2-deuterioferrocenesulfoxide (S,Rr-1c¢)
"H NMR (500 MHz, CDCl5)
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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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(5,Sp)-S-tert-Butyl-2-iodo-5-(trimethylsilyl)ferrocenesulfoxide (8,Sp-2ab)

'H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(R,Rr)-S-tert-Butyl-2-iodo-5-(trimethylsilyl)ferrocenesulfoxide (R,Rp-2ab)
"H NMR (500 MHz, CDCl5)
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(R,Rr)-S-tert-Butyl-2-iodoferrocenesulfoxide (R,Rp-1b)

'H NMR (500 MHz, CDCls)
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HMBC (500 MHz, CDCls)
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(8,5p)-S-tert-Butyl-2-(diphenylphosphinyl)-5-iodoferrocenesulfoxide (S,5r-2¢eb)
"H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)

werb MVW-300-1-ana 24 (HMBC 1H/13C) CDCI3 500MHz
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3IP NMR (202 MHz, CDCls)

werb MVW-300-1-ana 26 (1D 31P) CDCI3 500MHz
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(S,Rp)-2-Bromo-S-tert-butyl-5-(trimethylsilyl)ferrocenesulfoxide (S,Rp-2ja)
"H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCls)
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HMBC (500 MHz, CDCls)

werb MW-314-1-ana 14 (HMBC 1H/13C) CDCI3 500MHz
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(S,Sp)-S-tert-Butyl-2-(diphenylphosphino)ferrocenesulfoxide (S,5pr-1e)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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3IP NMR (202 MHz, CDCls)

werb MVW-261-1-ana 26 (1D 31P) CDCI3 500MHz
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(S,Rr)-S-tert-Butyl-2-(tributylstannyl)ferrocenesulfoxide (S,Rp-1f)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCls)
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HSQC (500 MHz, CDCl)

werb MW-282-ana-1 14 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)

werb MW-282-ana-1 16 (NOESY 1H/1H) CDCI3 500MHz
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(S,5r)-S-tert-Butyl-2-[(a,a-diphenyl)hydroxymethyl]-5-(trimethylsilyl)ferrocenesulfoxide (S,5r-2ag)

'H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)

werb MVW-331-2-ana 24 (HMBC 1H/13C) CDCI3 500MHz
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(5,Sp)-S-tert-Butyl-2-(diphenylphosphino)-5-(trimethylsilyl)ferrocenesulfoxide (S,5p-2ea)
"H NMR (500 MHz, CDCl5)
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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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(5,Sp)-S-tert-Butyl-4-iodo-2-(trimethylsilyl)ferrocenesulfoxide (S,5pr-7)
"H NMR (500 MHz, CDCl5)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)
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(5,Sp)-S-tert-Butyl-2-chloro-5-fluoro-4-methyl-3-(trimethylsilyl)ferrocenesulfoxide ($,5r-12)
"H NMR (500 MHz, CDCl5)
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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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(R,Rr)- and (S,Sr)-S-(4-Tolyl)-2-(trimethylsilyl)ferrocenesulfoxide (R,Rp/S,Sr-32)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(R,Rr)- and (8,5r)-S-[4-Methyl-2-(trimethylsilyl) phenyl]-2-(trimethylsilyl)ferrocenesulfoxide (R,Rp/S,Sp-3a’)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(R,S?)- and (S,Rr)-2-1odo-S-(4-tolyD)ferrocenesulfoxide (R,Sv/S,Rr-3b)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(5,Sr)-2-Deuterio-S-(4-tolyl)ferrocenesulfoxide (S,5p-3¢)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(R,Rr)- and (S,Sr)-S-(2-1odo-4-tolyl)-2-(trimethylsilyl)ferrocenesulfoxide (R,Rp/S,Sr-4)
"H NMR (500 MHz, CDCl5)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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Racemic S-(2-Iodo-4-tolyl)ferrocenesulfoxide (rac-5)
"H NMR (500 MHz, CDCl5)

2,782

=
% & 3
2
@,
‘g,
S
3
8_
g_
| I |
|
] \
|
\J I
. I I .
T T T T T T T T T T T T T
i 170 160 150 140 130 120 110 100 20 50 70 & 50 40 30 20 10



COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(R,S?)- and (S,Rp)-2-10do-S-(4-tolyl)-5-(trimethylsilyl)ferrocenesulfoxide (R,S?/S,Rpr-6)
"H NMR (500 MHz, CDCl5)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MW-271-ana-1 14 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)

werb MW-271-ana-1 16 (NOESY 1H/1H) CDCI3 500MHz
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(5,Sp)-S-tert-Butyl-2-iodoferrocenesulfoxide (S,5p-2ab)
"H NMR (300 MHz, CDCls)
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(5,Sp)-S-tert-Butyl-2-methyl-5-(trimethylsilyl)ferrocenesulfoxide (S,5r-2ad)

'H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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(S,Rr)-S-tert-Butyl-2-methylferrocenesulfoxide (S,Rp-1d)

'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)

werb MVW-225-1-ana 15 (NOESY 1H/1H) CDCI3 500MHz
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(S,Rr)-S-tert-Butyl-2-(diphenylphosphino)-5-(trimethylsilyl)ferrocenesulfoxide (S,Rp-2ae)
"H NMR (500 MHz, CDCl5)

werb MW-209- 1 ana 10 (1 D 1H) CDCI3 500MHz

R G \r/ |
o]
] @\ SiMes
g_: P 2 | 1 S/fBU
2]
o]
%_i
o]
g,: |
] |
. e
| |
CE Bk ER
_DDHI T T T T T T T T T T T T T T T T T
75 7 85 & 55 5 45 4 35 3 25 2 15 1 05 0

4,866
24,839
%

@\ SiMe;
§—: P 2 | 1 S/tBU

LI e e e L I e e e e e e e e
170 160 150 140 130 120 110 100 20 80 70 80 50 40 30 20 10 o



DEPT 135 (126 MHz, CDCl)

220
M|
Ppm
24,885
24,838
2782

2<‘x)

180
I A

i

120 140 1
[

100
|

80

a0

P

e L L L A L L B B S RSB S
ppm 170 180 150 140 130 120 110 100 o0 80 70 80 50 40 30 20 10

COSY (500 MHz, CDCls)

werb MW-209-1-ana 13 (COSY 1H/1H) CDCI3 500MHz

g—|werb Mw-208-1-ana 10 (1D 1H)

2

:

B ! H
, H i
] ! i
o i { .
| _ éﬂ
i —=
i . g
4 o' il
- 1
1 ‘ i
"] P
4 a i
| : |
. & L
T & . i
b [}
] P
R i
o] | |
] 9
J i |
1 o o ! =
1 (= H
o] §
| i !
— P
1 ; 5
<] P
= | i
1 i |
| P
H s !
m T T T T TTT T T T U T T T T T T T T T T
Pe 95 9 85 a 75 T 65 ) 55 5 45 4 35 3 25 2 1,5 1 05 o

SM108



HSQC (500 MHz, CDCl)
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NOESY (500 MHz, CDCls)
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(S,5r)-S-tert-Butyl-2-[(a,a-diphenyl)hydroxymethyl]-5-(trimethylsilyl)ferrocenesulfoxide (S,5r-2ag)
"H NMR (300 MHz, CDCl5)
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(5,Sp)-S-tert-Butyl-2-(dimethylaminomethyl)-5-(trimethylsilyl)ferrocenesulfoxide (S,5p-2ah)
"H NMR (500 MHz, CDCl5)

werb MW-228-1-ana 10 (1D 1H) CDCI3 500MHz
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COSY (500 MHz, CDCls)

werb MW-228-1-ana 22 (COSY 1H/1H) CDCI3 500MHz

87.'-21'; MwW-228-1-ana 10 (1D 1H)

o

o

1 I ]

El T T
] ! | e
] . ] =
i ) : [N
i ! | {

N ; . j
1 ! ¥ !
i i

. i |
| ! . H

o] i i }

| e ¥ 1
B

: | o

| ' ! 1

] o B ) i H
1 i ! s
] ® 2 ; : :

'
— t

R | a ;
] ¢ ' | :
1 o 0 : i r
1 | . :

wn— H []
] : . H

. ]
] i :
i :
| i

- : !
] i :
] ; !

. : I )

. ! .
, : ; .
H
i i H
] ! §
4 : o
<] .
E ; ‘ ‘ ; ——— ‘ ; — ; .
75 7 85 55 5 45 4 35 3 25 2 15 1 05 o

HSQC (500 MHz, CDCl;)

werb MW-228-1-ana 23 (HSQC 1H/13C) CDCI3 500MHz

weorb MW-228-1-ana 10 (1D 1H)
2
g_

1 ] I

] W —
g_

| ¢ -
o

| 0 —
R @® [} —

| Q | S
o] 0 9 —
2|
8—

ppm 75 A a5 2 : & i 25 A 25 i 15 ! os o

SM113




HMBC (500 MHz, CDCls)
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(5,Sp)-S-tert-Butyl-2-formyl-5-(trimethylsilyl)ferrocenesulfoxide (S,Sp-2ah’)
"H NMR (300 MHz, CDCl5)

mwen mw-228-2 1 (1D 1H) CDCI3 300MHz
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(S,Rr)-S-tert-Butyl-2-(dimethylaminomethyl)ferrocenesulfoxide (S,Rp-1h)
"H NMR (500 MHz, CDCl5)

werb MWW-231-1-ana 20 (1D 1H) CDCI3 500MH=z
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COSY (500 MHz, CDCl)

werb MW-231-1-ana 22 (COSY 1H/1H) CDCI3 500MHz
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HMBC (500 MHz, CDCls)

werb MVW-231-1-ana 24 (HMBC 1H/13C) CDCI3 500MHz
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(5,Sr)-S-tert-Butyl-2-fluoro-5-(trimethylsilyl)ferrocenesulfoxide (S,5p-2ai)
"H NMR (500 MHz, CDCl5)
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g g 5

1,180
3

] 3Q4 5~/SiMe
2] 3
i F2 F; 1 S/tBu

e -,

1 D o)

& V<>

#n 75 7 85 & 55 5 45 4 35 3 25 2 15 1 25 0

3C NMR (126 MHz, CDCls)

ppm
138,205

— 136,025

23,565
2129

1 3 2 5 _SiMe
& g 3
i F2 i 1g—tBu

1o

S s e e I T T T — T T T T T T
P 170 160 150 140 130 120 110 100 20 80 0 &0 50 40 30 20 10 0



DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MVW-238-1-ana 14 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)

werb MVW-238-1-ana 16 (NOESY 1H/1H) CDCI3 500MHz
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(Sp)-2-(tert-Butylthio)-1-fluoro-3-(trimethylsilyl)ferrocene (Sr-8ai)

'H NMR (300 MHz, CDCls)
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(S,Rr)-S-tert-Butyl-2-fluoroferrocenesulfoxide (S,Rp-1i)
"H NMR (500 MHz, CDCl5)

werb MVW-226-1-ana 10 (1D 1H) CDCI3 500MH=z
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MVW-226-1-ana 13 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)

werb MVW-226-1-ana 15 (NOESY 1H/1H) CDCI3 500MHz
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(Rp)-1-(tert-Butylthio)-2-fluoroferrocene (Rp-8i)
"H NMR (500 MHz, CDCl5)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MVW-255-1-ana 32 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)
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(S,Rr)-S-tert-Butyl-2-fluoro-5-iodoferrocenesulfoxide (S,Rp-2bi)

'H NMR (500 MHz, CDCls)
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DEPT 135 (126 MHz, CDCl)

werb MW-256-1-ana-bis 12 (DEPT 13C) CDCI3 500MHz
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HSQC (500 MHz, CDCl)

werb MW-256-1-ana-bis 14 (HSQC 1HA 3C) CDCI3 500MHz
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19F NMR (471 MHz, CDCls)

werb MW-256-1-ana-bis 16 (1D 19F) CDCI3 500MHz
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(8,5p)-S-tert-Butyl-2-(diphenylphosphino)-5-fluoroferrocenesulfoxide (S,5r-2ei)
"H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl)
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HMBC (500 MHz, CDCls)
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19F NMR (471 MHz, CDCls)

werb MVW-569-1-ana 26 (1D 19F) CDCI3 500MHz
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(5,Sp)-S-tert-Butyl-2-fluoro-3-iodo-5-(trimethylsilyl)ferrocenesulfoxide (5,Sr-9b)
"H NMR (500 MHz, CDCl5)

werb MW-239-1-ana-bis 10 (1D 1H) CDCI3 500MHz
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MW-239-1-ana-bis 14 (HSQC 1H/3C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)
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(5,Sp)-S-tert-Butyl-2-fluoro-3-methyl-5-(trimethylsilyl)ferrocenesulfoxide (5,Sr-9d)
"H NMR (500 MHz, CDCl5)
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DEPT 135 (126 MHz, CDCl)
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HSQC (500 MHz, CDCl)

werb MVW-245-1-ana 14 (HSQC 1H/13C) CDCI3 500MHz
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NOESY (500 MHz, CDCls)

werb MVW-245-1-ana 16 (NOESY 1H/1H) CDCI3 500MHz
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(S,Rp)-S-tert-Butyl-2-fluoro-3-methylferrocenesulfoxide (S,Rr-10)
"H NMR (300 MHz, CDCl5)
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(S,Rr)-S-tert-Butyl-2-fluoro-5-iodo-3-methylferrocenesulfoxide (S,Rr-11b)
"H NMR (300 MHz, CDCl5)
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(S,Rr)-S-tert-Butyl-5-chloro-2-fluoro-3-methylferrocenesulfoxide (S,Rpr-11Kk)

'H NMR (500 MHz, CDCls)
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HSQC (500 MHz, CDCl)
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19F NMR (471 MHz, CDCls)
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Selected NOESY correlations
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Calculated values of the Gibbs energies AGacia [kcal:mo17~!] for deprotonation
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