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General experimental procedures:

All reagents and solvents were obtained from commercial sources and appropriately purified,
if necessary. Analytical thin layer chromatography was carried out on Merck silica gel 60 Fjs4
plates. Flash chromatography was performed on Merck silica gel 60, 230—400 mesh.
Analytical HPLC was carried out with a Hewlett Packard Series 1100 HPLC using a G1315A
diode array detector or MWD detector. 'H and C NMR spectra were recorded on a Varian
INOVA 500 ("H 499.82 MHz, "*C 125.69 MHz) or on a Varian GEMINI 200 (‘"H 199.98
MHz, C 50.29 MHz). Melting points were determined on a Electrothermal MEL-TEMP

20 . .
apparatus and are uncorrected. [a]g -values were measured on a Perkin Elmer Polarimeter

341.

Ortho-lithiation of Ferrocenyl-alcohols. General Procedure.

Under an atmosphere of argon, the ferrocenyl-alcohol (0.87 mmol) was dissolved in
anhydrous Et,0O (5 ml) and the solution cooled to -20°C. n-BuLi [1.2 ml (1.91 mmol) of an
1.6 M solution in hexane] was added dropwise and stirring continued for 10 h. The
temperature was lowered to -50°C and the electrophile (1.74 mmol) was added. The reaction
mixture was allowed to warm to room temperature and stirred for additional 2h. Then the
mixture was poured onto ice, washed with NaHCO; solution and brine, dried over Na;SO4
and concentrated in vacuo to give the 1,2-substituted ferrocene derivative 3a-f and 6a,b. The

crude products were purified by silica gel chromatography

(S,pR)-2-(1-Hydroxyethyl)-1-phenylthio-ferrocene 3a:

Following the general procedure described above, reaction of (S)-7 (200 mg, 0.87 mmol),
with diphenyldisulphide (379 mg, 1.74 mmol) gave (S,,R)-3a as a yellow solid (230 mg, 79
%, 95:5 d.r.). mp: 55-60°C;[a ]y +17.9° (c 0.5, CHCls); 'H-NMR (500 MHz, CDCLy): & =
1.51 (3H, d, J=6.3 Hz, CH3), 1.68 (1H, s, OH), 4.23 (5H, s, Cp-H), 4.38 (1H, s, Cp-H), 4.48
(2H, s, Cp-H), 4.98 (1H, q, J=6.3 Hz, Cp-CH), 7.05-7.10 (3H, m, Ph-H), 7.19 (2H, t, J=7.3
Hz, Ph-H); *C-NMR (100 MHz, CDCl5): & = 21.60, 65.06, 68.02, 69.08, 70.39, 75.12, 76.06,
94.68, 125.45. 125.88, 129.16, 140.44.

HPLC: ADH column; 10°C; eluent: Heptane/Isopropanol = 80/20; Flow rate: 0.5 mL/min;
tminor(S,pS) = 13.29 min , tmajor(S,pR) = 14.37 min, d.r. 95:5.
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(S,pR)-2-(1-Hydroxyethyl)-1-methylthio-ferrocene 3b:

Following the general procedure described above, reaction of (S)-7 (200 mg, 0.87 mmol),
with dimethyldisulphide (163 mg, 1.74 mmol) gave (S,,R)-3b as an orange oil (153 mg, 64 %,
94:6 d.r.). '"H-NMR (500 MHz, CDCls): § = 1.57 (3H, d, J=6.3 Hz, CH3), 2.29 (3H, s, S-CH3),
4.15 (5H, s, Cp-H), 4.19 (1H, t, J=2.4 Hz, Cp-H), 4.27 (1H, s, Cp-H), 4.36 (1H, dd, J=1.5 and
2.4 Hz, Cp-H), 4.97 (1H, q, J=6.3 Hz, Cp-CH); >*C-NMR (125 MHz, CDCls): &= 21.37,
22.89, 65.71, 66.87, 67.72, 70.14, 73.48, 81.29, 93.23.

2-(1-Hydroxyethyl)-1-tert-butyl-ferrocene 3c:

Following the general procedure described above, reaction of (S)-1 (200 mg, 0.87 mmol),
with di-tert-butyl-disulphide (309 mg, 1.74 mmol) gave 3c as a yellow solid (58 mg, 21 %,
inseparable mixture of isomers). 'H-NMR (500 MHz, CDCls): 8 = 1.21 (9H, s, t-butylminor),
1.27 (9H, s, t-butylnajor), 1.40 (3H, d, J=6.4 Hz, CH3 minor ), 1.61 (3H, d, J=6.5 Hz, CH3), 2.22
(1H, d, J=4.8 Hz), 2.40 (1H, d, J=4.8 Hz), 4.15 (5H, m, Cp-H), 4.18 (1H, m, Cp-H), 4.20 (1H,
m, Cp-H), 4.24 (1H, m, Cp-Hpinor), 4.28 (2H, m, Cp-H), 4.33 (1H, m, Cp-Hinor), 4.37 (1H,m,
Cp-Hungjor), 4.46 (1H, m, Cp-Hungjor), 4.62 (1H, m Cp-CHinor), 4.99 (1H, m, Cp-Hygjor); C-
NMR (125 MHz, CDCl3): 6 = 23.55major » 24.75minors 30.85minor, 31.45major, 45.8Liminor,
46.00major, 65.11major, 65.74minor, 67.27majors, 67.3%minors 67.63minor,  68.85major,  69.16minor,
69.30minor,  70.22minor,  70.28minors  70.55majors  75.84minors  75.90minors  75.54majors  77.04minor,
77.13 majors 94.24major, 96.39minor.

(S,pR)-2-(1-Hydroxyethyl)-1-phenylselenyl-ferrocene 3d:

Following the general procedure described above, reaction of (S)-1 (200 mg, 0.87 mmol),
with diphenyldiselenide (542 mg, 1.74 mmol) gave (S,,R)-3d as an orange oil (258 mg, 77 %,
95:5 d.r.). '"H-NMR (500 MHz, CDCl;): & = 1.52 (3H, d, J=5.9 Hz, CH3), 1.65, (1H, s, OH),
421 (5H, s, Cp-H), 4.37 (1H, s, Cp-H), 4.44 (1H, s, Cp-H), 4.49 (1H, s, Cp-H), 4.98 (1H, d,
J=5.9 Hz, Cp-CH), 7.13 (1H, d, J=6.3 Hz, Ph-H), 7.17 (2H, t, J=7.1 Hz, Ph-H), 7.25 (2H, d,
J=7.8 Hz, Ph-H); >C-NMR (125 MHz, CDCl5): & = 21.38, 65.82, 67.82, 69.66, 70.15, 77.03,
94.93, 126.36, 129.05, 129.46, 134.62.

(S,pR)-2-(1-Hydroxyethyl)-1-diphenylphosphino-ferrocene 3e:

Following the general procedure described above, reaction of (S)-1 (200 mg, 0.87 mmol),
with chlordiphenylphosphine (366 mg, 1.74 mmol) gave (S,,R)-3¢€ as an orange solid (226 mg,
63 %, 96:4 d.r.); mp: 57°C;[a]}) +286° (c 0.5, CHCl3); 'H-NMR (500 MHz, CDCLs): & =
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1.51 (3H, d, J=6.5 Hz, CH3), 1.65 (1H, bs, OH), 3.79 (1H, t, J=1.2 Hz, Cp-H), 4.08 (5H, s,
Cp-H), 4.32 (1H, t, J=2.5 Hz, Cp-H)), 4.52 (1H, m, Cp-H), 5.01 (1H, dq, J=2.0 and 6.5 Hz,
Cp-CH), 7.25-7.31 (6H, m Ph-H), 7.38-7.41 (3H, m, Ph-H), 7.50-7.56 (1H, m, Ph-H); "*C-
NMR (125 MHz, CDCL): & = 22.46, 65.79 (d, Jcp=8Hz), 69.25 (d, Jc.p =4Hz), (69.53),
69.82, 71.75 (d, Jc.p =4Hz), 75.37 (d, Jep =8Hz), 96.97 (d, Jcp =22 Hz), 128.33 (d, Jc.p
=8Hz), 128.59 (d, Jcp =2Hz), 128.64, 128.34, 132.80 (d, Jcp =18 Hz), 134.86 (d, Jc.p =21
Hz), 136.83 (d, Jc.p =8 Hz), 139.80 (d, Jc.p=9 Hz).

(S,pR)-1-Hydroxydiphenylmethyl-2-(1-hydroxyethyl)-ferrocene 3f:

Following the general procedure described above, reaction of (S)-1 (200 mg, 0.87 mmol),
with benzophenone (317 mg, 1.74 mmol) gave (S,,R)-3f as an orange solid (268 mg, 75 %,
95:5 d.r.). mp: 154-156°C; 'H-NMR (500 MHz, CDCl3): 8 =1.17 (3H, d, J=6.3 Hz, -CH3),
1.82 (1H, s, OH), 3.60 (1H, s, Cp-H), 4.15 (1H, d, J=1.5 Hz, Cp-H), 4.24 (5H, s, Cp-H), 4.31
(1H, s, Cp-H), 4.80 (1H, d, J=6.3 Hz, Cp-CH), 5.12 (1H, s, OH), 7.21-7.29 (6H, m, Ph-H),
733 (2 H, t, J=7.3 Hz, Ph-H), 7.51 (2H, d, J=7.3 Hz , Ph-H); “C-NMR (125 MHz,
CDCl3): 6 =23.02, 66.49, 69.12, 69.60, 72.72, 77.57, 88.70. 97.86, 126.68, 126.91, 127.28,
127.41, 127.44, 127.98, 146.15, 148.39.

(rac)-1-(Hydroxydiphenylmethyl)-2-[hydroxy(phenyl)methyl]-ferrocene 6a:

Following the general procedure described above, reaction of 4a (254 mg, 0.87 mmol), with
benzophenone (317 mg, 1.74 mmol) gave 6a as a yellow solid (273 mg, 66 %, > 95:5 d.r.)
mp: 163-164°C; "H-NMR (500 MHz, CDCl3): & =2.35 (1H, s, OH), 3.39 (1H, s, Cp-H), 4.02
(5H, s, Cp-H), 4.11 (1H, s, Cp-H), 4.21 (1H, s, Cp-H), 4.67 (1H, s, Cp-CH), 5.59 (1H, s, OH),
7.05-7.13 (7H, m, Ph-H), 7.17 (3H, d, J=7.8 Hz, Ph-H), 7.24 (2H, t, J=7.8 Hz, Ph-H), 7.40
(2H, d, J=7.8 Hz, Ph-H); *C-NMR (125 MHz, CDCls): & = 67.17, 70.04, 70.66, 72.43, 72.68,
77.89, 126.28, 126.99, 127.24, 127.29, 127.33, 127.37, 127.51, 127.99, 128.09, 143.13,
146.38, 147.40.

(rac)-1-(hydroxydiphenylmethyl)-2-[cyclohexyl(hydroxy)methyl]-ferrocene 6b:
Following the general procedure described above, reaction of 4b (258 mg, 0.87 mmol), with
benzophenone (317 mg, 1.74 mmol) gave 6b as a yellow solid (343 mg, 82 %, > 95:5 d.r.).
mp: 186-188°C ; '"H-NMR (500 MHz, CDCl3): § = 0.01 (d, J=9 Hz), 0.19 (2H, m), 0.41 (2H,
m), 0.62 (1H, d, J=11.7 Hz), 0.73 (1H, d, J=6.8 Hz), 1.10 (2H, dd, J=2.7 and 6.8 Hz), 1.57
(1H, s), 2.52 (1H, s, OH), 3.26 (1H, s, Cp-H), 3.45 (1H, d, J=9.7 Hz, Cp-CH), 3.80 (1H, s,
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Cp-H), 3.88 (1H, s, Cp-H), 4.00 (5H, s, Cp-H), 6.25 (1H, s, OH), 6.9-7.0 (8H, m, Ph-H), 7.24
(2H, d, J=7.3 Hz, Ph-H); >C-NMR (100 MHz, CDCLs): § = 25.15, 25.73, 26.22, 29.81, 30.65,
41.15, 65.68, 69.63, 72.70, 73.57, 77.35, 87.16, 96.67, 126.82, 127.20, 127.27, 127.61,
127.99, 146.33, 149.25.
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STANDARD PROTON PARAMETERS

“Bernd UEB=606 funly

“Archive directory

‘Sample directory: auto _19Jun20967

- Pulse Sequence: s2put

1

85 1 ' ;
12e 1~
227
T — - — e
862°2
€8T P \
08T b ;
L e\ o g
i % % 56 ARE e e S rmmane W
2220\ ;
iz v ’
bSE v~ - e’
LSS‘g_J/r~
6SE° Y : ,
; 98 b
- Fa
1100 o CHNNEES
J e
826 b :
A
-]
L od
i3
-
o~
w
>
w
;L
E |
c
t
-4
- :
. . B
8 z »
= O . S -
g - n
e A 2
2 AU &
S : %
ey ~—
L. B
[=) g H
& 3 |
LY
09272

7.0

3.0

b i i

1.28.41
0.951.08

3.01




OH

S
Fe

193un2007

7export/home 7auto500/vnmrsys/data

‘Sample directory: auto,

'STANQARD PROTON: PARAMETERS
Archive “directory:

-Bernil UEB-606 jun1d
‘Pulse : -Sequencé 3 ‘sépu1

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

ppm

20

490

60

698°12
268° 22
802" 58
598799
122749 =
T 0L —
986702
SLb €L it
0692 _ <
. 09%° 22
zxv'zz—~/ . —
S E
822°S6
ral
i
o
a 1
2 |
E i
o
32

8o

T T

T | R O JAS A0S It S AL I A0 SR BN RN JRE 20V B I
140 120 100

160

1890

T T




00°6 96° ¢ sb°o 0b-121°258°0 171}
-1 4 €471 2670 26°82v°016°0 2670 s8°0
~——r—— —t 1 — : > Attty e —t==
wdd S°T 0°2 S°¢ .0°€ S°¢ 0°v SV 0°S
1 i 1 » 1 i 1 1 — 1, 1 ¥ 1 _ 1 1 1 1 — 1 i ] 3 — 1 1 1 1 _ 1 i H L _ 1 1 1 1 g _
! \“\ ? + ‘_\r\ .\..\vl \ﬁ T
(2]
c
S
88
Sz :
m.s
IS
o
85
E > P
29
]
—
s®
=3
n o
W
T 2
1
IO
2y
gt
C =
[CR=3
£2° -
o9 9
Q C
o
3
»
il hl
L b [% 1199 o {3yt 5 3| P
: b ale : - e 43 5
% & 4 «©
2 i~ N ' @ > ol o N o
a4 # . o4 '
tndzs :9o5uanbag asind
I J\@ . |coozAoNET"OINE :A10328.}p oLdues
HO HO S v1ep/shshmualpgsoinp/swoy/3300x3/ :A1030311P 9ALUIIY
X ; SUILINVEYd NOLONd GUHVANY’
— 6IAOU 9hZ-0an PV




Supp!ementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

254°€2 « - T
[T 728 7 — E
158°6€ —
71T

Fe :
ji‘

8718 6P

990 9v—

Fe
o
(S,pR)-3¢ ‘

6TT°S9
TvL°S9

SLZ'LS_‘\ -
g |

X
PS8 89\
49169

X

808769

Vo
(234 UL—/

182°0L
255°0L

i

18Nov2003

/export/home/auto500/vamrsys /d
auto

Sample directory
Pulée Sequence: s2pul

6v2 V6

L6€°96

.nd Ueb-246 novi9
LTANDARD PROTON PARAMETERS

Archive directory:

30

40

50

60

70

80

90




2 ‘ : ‘ 98°€ 2670 00°T 021
§8°0 . Z6WB 0 . 68°80°2
FR . , o itk . ; " byt
L A m
i

wdd u ,H : : : N, e ;. ; : Q,

: \\ v ,
7 . {'
%) a g
c
£ \ >
©
RS , <
25 ; ,
2
Am € %ﬁ <>
ol o ¢ < PN -
79 : & il N g ﬂ
> DY s
23 ; “88 g
= ¢ @
O 8 .
e +
RS MV ’ [ E
=C
[e)
W o ,
mm _J/_/_
Shag Y
® o ’ i NL .I_I,_
2 t P
53 . ~s
C = o
(o= o
9, 1 . .
5o s
ac s
ok 0N
N s
P -
5 pe-™s) . E
2 .
m : ndzs .ou=m=um gsin
ay . : indg g 88l d
: 2002UNpBET oﬁ_m .»._Suo.:u apdueg
. /b i camu\m>m.:__c>\oomo..v:u\uso:\f_onxm\ .>._Suo.__.c SALYOUY
SUILINVUYL NOLOYd c¢<nz<hw
_6TUnf. 509~ -83n puJeg




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

L2€°17C

19Jun2007

/export/home/auto500/vnmrsys

auto

s2put

Bernd UEB~605 jun19
STANDARD PROTON PARAMETERS
Archive directory

Sample directory

Pulse Sequence

678°59
02829 2
199°59 _
66102
v06° 9L
0027
091" 22
12140}
126" 16
X
o o
?
©
& hd (j) 3
095927
250° 621
Lspezt—"
v29° vl

ppm

20

40

60




. : : i T S :
Supplementary Material (ESI) for: Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008 -

T
11.45

€7 i N
802 | K

'rectory: auto_18Jun2007-
-
o
0
™

equence: s2pul

: Arch ive ‘directory: Zexport 7home /auto500 /vomrsys/data

STANDARD PROTON PARAMETERS '

berhd ueh 503 Junis




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

ol

220" 62
z |

(o] : :
z [ |
[ !

a c | -
< ;

T6v°99 3

STT°69

965°69 .

61222 -3

b06° 9L J

091" 22
(422K 4 T
595° 22 ]
699°88
]
, 958" /6
.
v29° 921

) pT6° 921 —
1827221\ \
II$-22T

18y 22T
28572321

9267427
629° 82T

TST°9P1T
S8€°8PT

18Jun2007?

/export/home/auto500/vnmrsys /data

auto

bernd ueb 603 junis
STANDARD PROTON PARAMETERS
Archive directory:

Sample directory:

Pulse Sequence: s2pul

20 ppm

40

60

LI B T B B
160

I
180




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

QGV;I ‘ B ’ g

L

s , R,
11 4 ] 4~—w
986°¢ l‘ ‘—\!
| J
s0T°Y >
S02°¥ i w
) “ N .,
) 14879 1 *‘j
. ' |
v8s°S i

L

v\

archive directory: /export/home/auto500/
Sample directory: aute_18Jun2007

STANDARD PROTON PARAMETERS

bernd ueb 601 junid
Pulse Seguence: s2pul

“ppm

1.19

3.0

2.83

1.61 2.56

0.14 1.845.89



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

¢l0° L9
- 6E6°69
995702

LEETL

848727

p06°9¢2
ALE=J 2 AT &

eIv L

V6L LL

26T°92T
€06°927
TST°L21
T02°¢427
§82° 421
8TP L2T
2067 22T
900° 827

BEO"EVT

€62°9P1
9T€" LPT

sexport/home/auto500/vnmrsys /data

auto_18Jun2007

: s2pul

Archive directory

STANDARD PROTON PARAMETERS
Sample directory:

bernd ueb 601 junis

Pulse Sequence

ppm

20

40

140

160

180




Supplementary Méterial‘(ESIV)‘fof Chemical Communications
This journal is (c). The Royal Saciety of Chemistry 2008

bérnd-ueb 600 junld

. . . : - E T
’ T : [ R
: - o
SLTT O\ s F [
__/_aﬁ_t_n:\_——_____———m-—____ L P B
012 0" :
T6E 0N | 1%
806" 0 T Ja
Sy 0 e
4o
R
LT
090" T\ I
£80° T L e
; ;
. 12345 Sev SERSEEEE L 1
L N e — o
9wz 1 ' | Ia
L e
: } -
PN
% i i s
i 325°2 = i : };
|
| ]
b d
. -
092°¢€ -
, :
WheT— I 18
9P E— =
:~
v08°¢ - 0
: 528°€ c:
~S65"T < Hog
‘ m
N - —
P i
© L
g
-3
-
\ i
w
>
w
€ i
g€ .
X : :
- . . I Tl e
b R A1 }“‘
[} o
+2 - Lo
=
[
NN
PO L
Eo
2% :
N N3 L
g &7 v 5
X0 ; ) = N
. NI = )
< <) 3 L o
% .. o Ay . .. (]
& 259 ‘{ ) }-&
O N
=z a0 e - >
Q (R = Q
= [ I &)
Q - ® S
K el @ -
o - =
=) o
(=] L] Q
o DO 0N
& -
R £0 0
= QB 12
S
. B3
[77] o




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

€57°6¢

ppm

20

92452
22292

808°6¢
259°0¢

L2 L L L L B L BB

40

28T 1b

60

18Jun2007

auto_

s2pul

bernd ueb 600 juni8
STANDARD PROTON PARAMETERS
Archive directory

Samplie directory

Pulse Sequence

30

1 |

100

120

140

289°S9
0€9°69
004722
L9S° €L
v06°92
092/
1887 2L/
[A1 A4
087" {8
2.9°96
2vet 921
STB’QZT;
v02Z°221
§9¢2° 2421
609° 22T
L86° 22T
1€€° 991
2S2°6PT
]
-
]
k=l
~
14
>
v
i
£
c
>
~
g I
2 (@)
[e} xI
E a
(4 ©
~ .
g £ =
s o
N
Fe)
=
o
o
X
0)
~

160

180

200

220

711)!!|]l|l|||||||||!|||Illl|r|||ll|l||;v;{v)1;||vv||l||VIllll|$||;I||Il|(||s|||x||lvll|1||l;!ll




	Supporting Info.doc
	3a-1h.pdf
	3a-13c.pdf
	3b-1H.pdf
	3b-13C.pdf
	ScanImage001.pdf
	ScanImage002.pdf
	3d-1H.pdf
	3d-13C.pdf
	3f-1H.pdf
	3f-13C.pdf
	6a-1H.pdf
	6a-13C.pdf
	6b-1H.pdf
	6b-13C.pdf

