Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

Supporting Information for:

Synthesis and O-Phosphorylation of 3,3,4,4-Tetrafluoro-Aryl-C-
Nucleoside Analogues

Laurent Bonnac,” Sarah E. Lee,” Guy T. Giuffredi, “ Lucy M. Elphick,b Alexandra A. Anderson,”
Emma S. Child, * David J. Mann” and Véronique Gouverneur,””

“ University of Oxford, Chemistry Research Laboratory, Oxford OX1 3TA, United Kingdom,
and
Y Imperial College London, Cell Cycle Laboratory, London SW7 2AZ .

Email: Veronigue.gouverneur @ chem.ox.ac.uk

Table of Contents

NMR Spectra of compounds 6a-e S2-S9
NMR Spectra of compounds 7d-e S10-S13
NMR Spectra of compounds 8a-c¢ S14-S18
NMR Spectra of compounds 9a-c¢ S19-S26
NMR Spectra of compounds 10d-e S27-S29
NMR Spectra of compounds 11a-b S30-S35
NMR Spectra of compounds 12b S36-S37
NOE Analysis of compound 8a S38

-S1-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ooooooooooooo

mmmmmmmmmmmmmmmmmmmmmmmmmmm

........................... R F
NNV T NN = B0y FB'
o]
o]
(2R)-6a
“ Atmjti M M M | J
o0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
- -y ‘o_ o P -
£ §&488sagaxsges  swngoe R F
: o
| VW o ¥
o
(2R)-6a
A ﬂnuu - "
260 19‘0 150 1‘70 1(‘50 150 11‘10 1:‘30 1é0 11‘0 160 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ppm‘

-S2-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

: B .
A A A Br
\ N/% BnO
60 F F
0]
(2R)-6a
L.
T T T T T T T T T T T T
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ppm

N0
oo

® © @

=", NV

(2R)-6b

et .

\ \ \ \ \ \ \
5.0 4.5 4.0 3.5

8 s

-S3-

\ \ \ \
9.0 8.5 X 7.5 . 6.5 6.0 5.5

§ deagald &

o

I 1
30 25 20 15 1.0 ppm



& E £ &
w Q w
o
w a L w
© i w
10 m 10
(@] = P m
(@) (@)
< [
m m
-3
3 Lo
<
P o
n
Lo
<99 ©
.nm/
a5 —
89 E~ L2611~
eL— . 92 61T~
O~ - GCr6lLI-
L o 697811~
i\ [ oo mm.m:\Ww
L9°8TT-

v6 E€TT-
mmln.HH\V

.mHH\Hm“v
9€"€TT-

\
90

\
100

ppm

(2R)-6b
-150

-130 -140

-120

) |

o

o

|

-110

‘91T
‘vet
AN
AN
AN
‘9t
T9ct
Let
‘Let
‘Let
TLet
‘8l
"8CT
‘8l
‘8l
‘8¢l
‘8l
‘8¢l
T0€T
TTET

110

el o
120

130

140

- S4-

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TEET
TPET
TLET

\
150

TTessSe——

\
160

G9T ——

\
170

\
180

987 €9~ ——

\
190

\
200




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

- S5-

58 TURRANG $38I28822825% 2Y285882223R0N02843 RS
© @ I 616616616 BW6W6 NN Y B b R R R R R BnO Br
VN NN NS R
o) N
MeO ‘N/ OMe
(£)-6¢
| |
L T T L
90 85 8.0 20 15 1.0 ppm
s
o
R F
BnO Br
o F F
o] ‘\
MeO N/ OMe
(£)-6¢
| 1]
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 2  ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

o
2 MO BRGSO R Oy R Oy N O Br
o OO ZA25233 2223 BnO
O R A (R (i
i [ R R AN 3
\\Nj% . -
pZ
MeO N OMe
(£)-6c
Ll
T T T T T T T T T T T
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 ppm
r‘-j roj rmw
o s |8
- - -
~© oo~ O On T MmN T NN N 0D O N0 OOy F
(SR RERNEN cooocoooooo DO RGO DO DD
S 516616616666 © dedTmmmmmmenmnmn Br

BnO

- S6-

25 2.0 1.5

T
1.0 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

o
© NN T oy
R e e R Yo~ wno
N VPEEMNNNOOOL T MMM A e e e
S NN NN NN A At o o " ®®® oo
Ao A A A A A o o ERCRCRCRGRTS

—161.41
——153.82
—150.51

SN\ W

A ol Lk t.. I

BnO

I
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
oo coengEsYIanss FOF
RN QOoTYTenensoo W&
§9 nininininininicinininkrin BnoO
N4 NN 7"
1.
Cl N/ Cl
(¢)-6d
i
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 ppm
5 N
N - o

-S7-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

BnO

85 80 30 25 20 15 ppm
:
o
FF
Br
N XY s 74 TS
0]
se F
| “ ]‘ ‘ I Ih\l\l'lL [
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20  ppm

- S8-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

HHHHHHHHHHH

HHHHHHHHHHH BnO

-63.96
-99.94
-99.97
-102.49
-102.52

3
3
3
4
4
8
8
8
9
9
9
@

-
£
X

\ \ \ \ \ \ \ \ \ \
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 ppm

3

-S9-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

N == =\ =" SN

\
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm

1.23
1.00/

CENERISRSEORNEaRRRE em-gg eLgnsTaanoy Cl
BESSSSnaISRRINNRAAT S884ad SRR EIR ey s
NN\ N NN - P 3
n
F ° P or
F
()-7d
MMMW \
260 19‘0 18‘0 1"10 1(‘50 1;30 14‘10 11;0 150 1‘;0 160 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ppm

- S10-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TTET-
TZeT-
tZeT-
TTET-
tzel-
A
A
A
A
A
A
A
A
A
T0CT-
A
T0CT-
T0CT-
A
LTT-
TLTT-
LTT-
T9TT-
T9TT-
T9TT-
TETT-
TETT-
TETT-
TETT-
TETT-

T

-S11-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

OOV OVOOOOVOOVVOVVVVNIIIIITITITITIITVILTINMNOMOMNNMO MM OO

_—le =l ——

1.0 ppm

0
-

130

LU

ppm

110 100 9 80 70 60 50 40 30 20

120

190 180 170 160 150 140

200

-S12-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

-110

-90

ppm

-130 -140 -150 -160 -170

-120

-100

-80

-70

-60

- S13-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

(2R55)-8a

BnO

s\ =

~
<
DOWOOIIIIIISIIIIIILTIITOMOOM OO OO

o ®
[uRY
[ e e i

1.0 ppm

L

2.0 1.5

25

3.0

3.5

6.0 5.5 5.0 4.5 4.0

6.5

8.0 7.5 7.0

8.5

9.0

€109

SE€"99
0% 99
LLTEL
99°8L
L9 8L
¥8°8L
S8°8L
L8 8L
68°8L
90" 6L
LO 6L
88708
LO" T8
0tT"18
6218
6S°VTIT
8L ¥TIT
96°¥1T
G9°STT
G8°GTT
€0°9TT
2L 9TT
06°9TT
80°LTT
PLTLTT
6L°LTT
P6°LTIT
66°LTT
217811
LT"8TT
287811
T0°6TT
61°6TT
68°6TT
807021
Lzroect
0g"LZT
6L"LTT
96°LCT
Svr8cl
06°82T
67"6CT
68°0€T
6C°LET

T\ Nl=—"——

(2R,55)-8a

100

120

140

160

180

ppm

80 70 60 50 40 30 20

90

110

130

150

170

190

200

-S14-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TPET-
=CTRET-
TPET-
TEET-
TEET-
TEET-
=T TET-
TTET-
=T TET-
T0ET-
T0€T-
T0ET-
=BT
LTT-
LZT-
LTT-
LTT-
LZT-
LTT-
LZT-
LTT-
LZT-
LTT-
LZT-
TTT1-
TZel-
TTT1-
TTT1-
A
A
A
A
TGTT-
TGTT-
TGTT-
TGTT-

BnO

S

F F
(2R5S)-8a

\ \
-160 -170

\
-150

ppm

\ \ \ \ \ \ \
-80 -90 -100 -110 -120 -130 -140

\
-70

(=]
<
-

F
F

BnO I I
E
F
(2R,5S5)-8b

=" "\\e=="

—=al=

)
a
L ol e o e O i o e o e o e e e e Y T A I A A T B T e R e R N )

o

2.0 1.5 1.0 ppm

25

3.0

35

4.5
]
<

5.0

5.5

06°€

6.0

00°L

6.5

7.0

7.5

8.5

9.0

- S15-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

FOF
(2R,55)-8b

L

ppm

F F
(2R,55)-8b

L L L B
-130

-100

ppm

-150

-140

-120

-110

-90

-80

-70

©
=
<

82°0
€€°0
€L
(A}
190
102
€90
920
S0
620

(=1
o
<

g

- S16-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

OMe

N OOV NNV ST IS IFIIISIISISLIIISSILSOMOMMOMMO OO M

1.0 ppm

3.0 25 2.0 15

3.5

5.0 4.5

5

8.5 8.0 7.5 7.0 6.5 6.0

9.0

—7209 €9
—209 o

ik,

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200

-S17-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TVET-

~ [~ ®0m®®mm
NNNNNN®M M ©
il I e e R
[ T A IR A

il e

Let-
Let-

cnooo0wwVw
AN QNN SN
oA o
[ I |

T6TT-
T6TT-

® 0 ® ® o
o
o
[

8Tl

m

- S18-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

76"

(2R,55)-9a

]

1.0 ppm

1.5

25

3.0

3.5

6.0

6.5

‘Let
"8CT

T0€ET

F F
(2R,55)-9a

lllili

130

170

180

ppm

110 100 9 80 70 60 50 40 30 20

120

150 140

160

190

200

- S19-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

€6°
8¢"

F

0.

HO
3

vET-
.wmawV
TPET-
.wmawwl
80T ——

=T8T —

TPl ——
TECT-—

ETT- ——
ETT-—

F F
(2R,55)-9a
(2R5R)-9a

F F

3.0

3.5

4.0
o

4.5

5.0

- S20-

[ T T R I N S S

T T

6.0

6.5

N

e




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

w
T ('
Q
w
w
o
.
05°65
15765
LS 6S
85765
05°8L
257 8L
L9"8L
69°8L
€L78L
88°8L
T6°8L
2z 6L
8€76L
TP 6L
Zh 6L
vr6L
09°6L
z976L
18°9TT ——
LotLet
qm.mﬁV
SGT6CT ——
G0

90"

(2R5R)-9a

I\

F F
(2R5R)-9a

TTET-
TTET-
TTET-
"0ET-
0€T-
T0ET-
"0€T-
T0ET-
"8C1-
"8Z1-
"8C1-
"8Z1-

.FNH%
“LeT-
LTI
“LeT-
LTI
LTI
“LeT-
LTI
f921-
"9Z1-
"9Z1-
"921-

A..H i

1] bl ‘Ml

- S21-



1.0 ppm

(2R,55)-9b

1.5

3.0

3.5

pF&
‘4.5‘

5.0

5.5

N

6.0

6.5

7.0

7.5

e e

SN

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TeeT

(2R,5S5)-9b
60 50 40 30 20 ppm

70

90 80

110 100
- $22-

b il

120

190 180 170 160 150 140 130

200




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

1

Q.

o
Qo -3
w b bl
aTn . §
Q < e o
o \n w

T
O
I
o
[ ©
A3 66°T——

(=]

L 1©

2

'

. o

eI~ =

PET- =

'

el
TEET-
TEET-
TEET-
LeT-
LeT-
TLTT-

v
.ZTH/ O0°L68 HINNG
*02T- T——09'7
021~ 09°7
.ONH% 19°%
0z1- o €97
“6TT- P & w97
.m:\w mV_.Joo byop
6TI- 59°%
.m:\\ 00°keov
‘9TT- 89°¥%
"9TT- 89°%
SoTT- o 69°7
9TT- [~
9TT- -
9TT-
9TT-
8079
60°9
m 01" 9
e 01" 9
' A%
2.@\.
P19
ST°9
[=2
g
4
€5°L
pSUL
5s°L
96°L
=1 9571
¥ 86°L
ger,
om.n\.
09°L
mﬁ.n\
LLTL
L z6°L
V z6°L
£6°L
v6"L
[=1
Fe

1.0 ppm

15

3.0

3.5

65 60 55 50 45
- S23-

7.0

7.5

Ji

8.5

9.0




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

F F

(2R5R)-9b

TIrTY

o
<

50

"8Z1-
"8Z1-
LTI
Lel-
LTI
Lel-
LTI
LTI
f9z1-
"9z1-
f9z1-
"9z1-
“GTI-
"ST1-
"GTI-
“GTI-
"ST1-
“GTI-
"ST1-
“GCI-
"ST1-
“GTI-
N4
Tl

(2R5R)-9b

ppm

-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170
g
o

-60

- S24-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
[CREREREE < < < - S ST S mm

7.65
7.63
7.61
3
3
3
3
5
5
5
5
5
5
5
4
3
3
3
3
5
4
4
4
4
4
4
2
2
2
2
2
2
0
0
0
0
9
9
9
—2.18
—1.84

g 8 gs °l|g
o o - “| [~
o el 898 BRSA gaseznesnssgassegsieny e
529 SRR SoO 29358 RRRCReLroRIIIOSRRAR4R S
Y% ' WooNY TN Ho— N owe
O
F F
F F
(£)-9¢
200 190 180 170 160 150 140 130 120 110 100 % 8 70 60 50 40 30 20  ppm

- S25-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

HHHHHH

—-115.90
T—-116.54

\ \ \ \ \ \ \ \ \ \ \ \
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170  ppm

3§ dEy B

- S26-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

RENENES] OEWOO®E VDTN N T T
IRRCENES] DDA A A A A A A OO O OH Cl
©©®o B R

_s
=
__—17.50
=~~1.19
%
3
o-n
/

F\/ cl

£
(£)-10d

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm

CE 3 s
- < - ol (v
fegnne o ge ©9 8an gy 19888 05gY on @
GEEERE 55 SECLLTOTT F =N
0
NV VN V A7 Ry S Wl
(i)-md
260 1é0 150 17‘0 1(‘50 15‘0 14‘1-0 11;0 12‘0 11‘0 160 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ppm

- S27-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

-160

-150

-140

-130

-120

-110

-100

-90

-80

[ERERE

R O e e S

o
T

B s I I I s I R N R )

NV

1.0 ppm

2.0 1.5

3.0 25

35

6.0 5.5 5.0 4.5

6.5

8.0 7.5 7.0

8.5

9.0

_/L0'S
B 101

LIS
\F8's

—660

L9LL

L8

00°L

- S28-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

£
Qo
o
R
8 3 [
FW - F\..”l_
o
L ©
-
'
9609 (=
z0° 19 F©
LL 9 £ '
18°29
L9°L9
z8°L9
86°L9—_ £
01" oL
52U oL .
sE*oL
. <
05" 0L P -
—_— —86'G
— b S —~6t'0
2S°L6 —_— rwrry
?;% ——— SGH
9£°50T %
MMMNM £ — C - g8'9
8L°50T
7 TTT
PyUTTT m [
867 TTT
T9°TTT
60°9TT —
om.@:\ e —— m ge's
8€°9TT E L N —
z.@:\ =4 [T
917811 — -
Svr1eT ~9¢'0
25 121 £
L2 €T
om.mﬁw
seUeeT /10"
8E°€ET P 2 .OI Mww
AT
————————————— 0ot
e \06°S
997191
9L° 19T
ﬁ.mﬁ/ E r 8
08791 -
92" 791 '
9€° 791
527991 E
pET99T
£ =}
C
[=]
e

- S29-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

P

AcO

z—

"L
HFHNMW

(2R59)-11a

|

%

0 2

[ < 601

ST°09
61°09
12709
LT LL
6T LL
SETLL
LETLL
0F-LL
TP LL
8G°LL
6G°LL
zL 08
T6 08 >
wm4owmw
€118

TEPTIT

67 PTT

L9 FTT

€G°GTT

2L STT

ELTSTT

26°STT

v 91T

€7 9TT

097911

6L 9TT

Z9°LTT

69°LTT

08°LTT

287 L1T

L8TLTT

68°LTT

T0°8TT

LOTBTT

76 81T

2L 8TT

06°811T

LLT6TT

96°611T

867611

917021

82°LZT

¥Sr82CT

597621

2GS 0€T

SETOLT —

F F
(2R,55)-11a

T

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200

- S30-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

HHHHHHHHHHHHHHHHHHHHHH

AcO

(0]
F F
F F
(2R,5S9)-11a
I
I I I I I I I I I I I I
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ppm
s B
- - =} -
R RURAREEL 88T 3EERSSSIERR = A0 o Y
W \\N'//% F. F
FF
(2R5R)-11a
I\ Mk /MJA“JM 15 U N
I I I I I I I I I I I I I I I 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 .0 3.5 3.0 25 2.0 1.5 1.0 ppm

w W

- S31-



H

Ac

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

Qo
= o =
TN £ [TREY
o [ o [
w8 w8
LT r o w
9°0z—— —_—— AN o
o
<
SL 88T~
Omm.wm?%
B sy mmﬂw\.
9€°88T-
r ©
<
r 9
n
- P r O
z0°09 = @

cwao
INRR=R:N
©©©own
e

T

8€°9L
0 9L — o
97" 6L [ ©
Py6L
8% 6L
99" 6L o
[=2]
80" TET~
© L0 TET-
\mmo.HmT
S0°TET-
PO TET-

PIT o 77 0ET-

911 vy o1~
911 ™ 6E70ET-
- 607821~

81T
81T 1871~
811 \%B.wﬁ\
81T v 90°821-
811 PyLZTI-

LT — £7°LZ1-
82T —— \%Nvéﬁ\
61— — D Lest-~
.oﬁ ‘ S.mi\
.02 E.ST

Q6L FIT-

ik
®
=3

= ="

LT 86~

W

o 66°L6-
= © 06°L6-
-

o
S0LT—— ER
-

-200 ppm

-190

o

-150 -160 -170 -180

-140
- S32-

1

:

o
[}

-120

:

:

-110

-100

g

-90

-80

-70




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

8T ¢ —

~
n
R I T

=

0
@
0

L8765~
68°G——

16°S

N

INENE=
[EReRe
[ e e i i S S S S A S

AcO “
¢ o

(2R55)-11b

0LT ——

(2R,55)-11b

Ak

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200

- S33-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

TEET-
TEET-
TEET-
TTET-
TZeT-
TTET-
LZT-
LZT-
LTT-
LZT-
"9C1-
T9CT-
T9CT-
"9C1-
6TT-
TeTT-
“6TT-
“6TT-
"8TT-
“8TT-
"8TT-
“8TT-
LTT-
LTT-
LTT-
LTT-
LTT-
LTT-

—\ ==

(2R55)-11b

LT

B R I I I I R e ]

e e e e e e

7—

F F
(2R,5R)-11b

1.0 ppm

1.5

2.0

3.0 25

3.5

4.0

4.5

6.0 5.5 5.0

6.5

7.0

7.5

8.5

9.0

(2]
Qj
-

©
=
-

"

- S34-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

(2R,5R)-11b

rm

o
<

50

"8CZ1-
"8Z1-
LTT-
LTI
Lel-
LTI
Lel-
LTI
"9z1-
f9z1-
"9z1-
f9z1-
"9z1-
f9z1-
"9z1-
"9z1-
"GeTI-
"ST1-
"GTI-
"ST1-
"GeTI-
"ST1-
vel-
Tl

==

FF
(2R,5R)-11b

ppm

o
~
-
'
o
()
-
'
(=2
n
-
'
o
<
-
'
]
- /00°L
=G0’}
-~90'L
96°0
o
N
-
'
o
-
-
'
o
o
-
'
o
[=2]
4
o
«©
¥
o
~
h

- S35-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

mmmmmmmmmmmmmmmmmmmmmmmmmmmm

HHHHHH

vvvvvvvvvvvvvvvvvvvvvvvvvvvv

N2 W W2 W

Il
0—P—0—P—0-
0

10—T
10—

F F (EtgNH")4
(2R55)-12b

\ \
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm

el | NP <
eleel e N @ «@
™ N~ @ - ol g

S se }o! I e W

‘MMI | S | N Ll

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 ppm

- S36-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

S L o O
WA e
7 7 FF F(l;aNHWA
(2R5S112b
L
ii:: i i‘?;‘;‘ ;‘ 67(‘3707@70—@ o OO
G0 LW AN
FF (EtNHY),
(2R58)-12b
L L L B
-10 -15 -20 -25 ppm
oy J“—MWJL« " " o o
40 20 20 40 60 80 4100 120 | ppm

- S37-



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

Irradiation of H-2, gradient NOE T,;;, = 800 msec BnO
O
F F
F F
(2R,55)-8a
i I i i i i I i i I i I i i i I i i I i i i i I i i 1
7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
Irradiation of H-5, gradient NOE T,;;, = 800 msec
Jﬂl ) N
o’ ™ a
[ I I I I I I I 1
1HNMR 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
J\M\‘J JAM .\__NWLA)‘IJ
I I I I I I I 1
7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm

- S38-



