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General methods and materials

All reactions were carried out under an argon atmosphere. Solvents were distilled and dried by standard
methods. Reactions were performed under argon atmosphere. NMR spectra were recorded at 293 K, unless
stated otherwise, using a 300 MHz, a 400 MHz or a 500 MHz spectrometer. Shifts are referenced relative to
deuterated solvent residual peaks. The following abbreviations are used to explain the observed multiplicities:
s, singlet; d, doublet; dd, doublet of doublets; ddd, doublet of doublets of doublets; t, triplet; td, triplet of
doublets; m, multiplet; bs, broad singlet. Cc NMR multiplicities are based on DEPT experiments. Low and high
resolutions mass spectra were recorded using a Bruker MicrOTOF-Q Il XL spectrometer. Thin-layer
chromatography (TLC) was carried out on aluminium sheets coated with silica gel 60 F,5, (Merck). TLC plates
were inspected by UV light (A = 254 nm) and developed by treatment with a solution of 10% H,SO, in EtOH/H,0
(1:1 v/v) followed by heating. . Alumina gel column chromatography was performed with aluminium oxide
basic Brockmann Activity 1 (50-200 um). Silica gel column chromatography was performed with silica gel Si 60
(40-63 um). Optical rotations were measured using a Perkin Elmer polarimeter and values are given in 10"
deg.cmz.g'l.

2,3,4,6-tetra-O-(triethylsilyl)-D-glucopyrano-1,5-lactone (1)

O
TESO

Chemical Formula: C3gHgsOgSis4
TESO\\“ ‘,I'OTES Exact Mass: 634,3936

OTES

To a solution of D-gluconolactone (1.5 g, 8.427 mmol, 1.0 eq.) in DMF at room temperature were added
imidazole (4.6 g, 67.65 mmol, 8.0 eq.)and chlorotriethylsilane (6.9 mL, 40.46 mmol, 4.8 eq.). The mixture was
stirred overnight, hydrolyzed with water, diluted with ethyl acetate and water, extracted with ethyl acetate.
The combined organic layers were washed with water, brine, dried over anhydrous sodium sulphate, filtrated
and concentrated in vacuo, to afford the compound 1 as colorless oil. Yield (4.81 g, 7.587 mmol, 90%).

'H NMR (300 MHz, CDCl5) 6 4.56 (ddd, J = 7.6, 4.1, 2.5 Hz, 1H), 4.12 (dd, J = 3.8, 0.9 Hz, 1H), 4.00 (ddd, J = 7.7,
1.5, 0.9 Hz, 1H), 3.94 — 3.85 (m, 2H), 3.80 (dd, J = 11.8, 4.2 Hz, 1H), 0.99 — 0.92 (m, 36H), 0.69 — 0.55 (m, 25H).
C NMR (75 MHz, €DCl;) 6 170.2 (C"), 81.8 (CH), 77.6 (CH), 74.1 (CH), 71.4 (CH), 62.1 (CH,), 7.1 (CHs), 7.1 (CH5),
7.1 (CH;), 7.0 (CH3), 6.9 (CHs), 6.8 (CHs), 5.3 (CH,), 5.0 (CH,), 4.8 (CH,).

[a]% : + 45.9° (¢ 1.03, CHCl5)

HRMS (ESI+): 657.3807 [MNa'] - Calc: 657.3829

S3



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

B TES 4500
Pratmn
o} e} [
TESO
.
TESO" “OTES
== L]
OTES
Compound 1 J |
& 200
L2500
2000
1500
E =100
1 bR R !
1 200
E R ER
\T..'I“"" k ‘
' J R T S S | it N _l_—.fn
T Frvy : T
= P P - | T
& chnan g ¢

o 25 &8 a5 &b 73 A0 85 &0 G5 S0 45 -l-.I:I 3.5 an a5 20 15 10 45 o0 5 al

bomRiTES

o}
TESO
TESO" “'oTES +ap0
OTES '
Compound 1

—

ozl

240 200 %0 180 1M 40 150 140 130 120 110 " E 5 ey ey W &0 W 4D = R R 1] o “10
m

— i

sS4



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAmM274a
SHAm274a / LCO2 PG 500
PROTON Acetone v4 CCRMN 5

450

TESO [ 400

TESO' ‘OTES . /

-

350
OTES

Compound 2Z

P 300

0.759
0.698
0.466
423
400
378
376
356

5
L

250

200

150

1.328
1.311

100

——2.050
1.789
1.786

1.00 1
0.96 ¢
101 ~
38.281
27.294

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 3.0 2.5 2.0 15 1.0 0.5 0.0

5.0
f1 (ppm)

SHAm274a [ 17000
SHAm274a / LCO2 PG
C13CPD Acetone v4 CCRMN 5 16000

15000
[ 14000

13000

= 12000

11000
10000

9000

OTES g | 8000
Compound 2Z e 7000
6000
- 5000
4000

[ 3000

79848
=2 78.208
——753%

™N\-74275
—————————63.452

2000

™-126.249

[ 1000

————151.209

L 129885
™-129.163

—————101.946

[ -1000

20 210 200 190 180 170 160 150 140 130 120 10 (100) % 8 70 60 5 40 30 20 10 0 -10
ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAM274b R EEEELEEE
SHAm274b / LCO2 PG i e ha i hedal chche el L 700
PROTON Acetone v4 CCRMN 6 e Sy
650
600
550
Compound2E = S # 500
450
400
350
300
F250
F200
150
F100
8% &g
3 RRR ¥ g )
R A
| |
| Jih ro
T e T T I T A T P
3 ] 3 8 8 858k 3 s = r-50
3 3 2 3 3 2313 B § &
T T T T
95 90 85 80 75 70 65 6 5 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
SHAM274b
SHAM274b / LCO2 PG F1E+05
C13CPD Acetone v4 CCRMN 6
F1E+05
F1E+05
F1E+05
F1E+05
90000
dova Compound 2E 80000
8RS8
ggge
RS EREE [ 7000
EEEEE
= 60000
o L
SRNBIELS 50000
ANN—DONBN
ARRTEE RS
TS 40000
30000
‘\
| T . 20000
g g SRERE
5 a FREER
a g ZRYE G
\ } i | I-10000
| L]
l “ A n ,0
F--10000

. T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 a (100 ) 0 8 70 60 5 40 30 20 10 0 -10
ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHAmM275a
SHAm275a / LCO2 PG
PROTON Acetone v4 CCRMN 56

OTES
Compound 3E

4.509
4.502

—<

1.01 =

X

1.08
297

SSS600000060660666606 650

3.01
35301

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

SHAM275:
SHAm2753 / LCO2 PG
C13CPD Agetone v4 CCRMN 56

OTES
Compound 3E

__130.165

~-129.443
126,527

137.854
137.467

——— 149.293
E———146.999

—

H 41.00-=

w
>
o

™-77.662
—— 73314

——~80.119

——66.988
—=——63.434

o

30.831
30.638
29.869
29.676

X

———21.841

600
550
500
450
400
350
300
250
I-200
150
100
50
S,
50
T
0.0
I-25000
I-20000
15000
I-10000
5000
o

T
220 210 200 190 180 170 160 150 140 130 120



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHAm275a
SHAmM275a / LCO2 PG
AB-19FcouplelH Acetone v4 CCRMN 56

™300

250

200

150

100

50

T T T T T T T T T T T T
335 333 33.1 329 32.7 325
f1 (ppm)

323

321

300

280

260

240

220

Compound 3E

200

180

160

140

r120

100

r80

60

40

r20

190 180 170 160 150 140 130 120 110 100

SHAm275¢
SHAm275¢ / LCO2 PG
PROTON Acetone v4 CCRMN 1

Compound 3Z

9% 8 70 60 50 40 30 20
f1 (ppm)

S

100 =
102
3.03
110 <

{550

500

450

400

350

300

250

200

150

100

50

3121

100 95 6.5 6.0

5.5 5.0

>

.0 3.5 3.0 2.5

4.5
f1 (ppm)

37521
o | 25299

2.0 15 1.0

S8



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAmM275(
SHAm275q / LCO2 PG
C13CPD Agetone v4 CCRMN 1
90000
FERBRYR | 80000
BBRIT AN
NREEE 8w
‘&‘ W
70000
60000
Compound 3Z
50000
40000
30000
BR858 9
fones 8 2000
3
88338995 YAV
IERRARAN ‘
SYA N \H// [ 10000
‘ “ |
1|
I
il | L
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)
SHAM275¢
SHAmM275¢ / LCO2 PG
AB-19Fcouple1H Acetone v4 CCRMN 1 1000 F 1000
900
800 900
700
800
[ 600 Compound 3Z
500
700
83 23 400
g8 88
g YV am 300 F600
b | I @n
2% | [ &% 200
{ \/
\\ ‘/ i 100 500
Fo
T T T T T T T T T T a -100 [ 400
-126.30 -126.40 -126.50 -126.60 -126.70 JU A
f1 (ppm) ILTLRH RN
N
200
F 100
ro
F-100
T T T T T T T T T T T T T T T T T T T
20 10 0 -10 20 -30 40 -5 -60 -70 -80 -90 -110 -130 -150 -170 -190 -210 -230
f1 (ppm)

S9



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANn24a
SHAN24a S.Habib Ico2PG 20mg/acetone
PROTON Acetone v4 CCRMN 56

OTES
Compound 4Z

1.348
1.339 —
1.020
0.991

e

TSR 1 T
8 388R% & N 283
g 32338 ~ ¥ 8aK
T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
SHAn24a
SHAN24a $.Habib Ico2PG 20mg/acetone 75000
C13CPD Agetone v4 CCRMN 56
70000
- N MW g 765000
§5ENBIEREE
TESO BEEE] EEERE L
e 60000
TESO" 55000
OTES 50000
Compound 4Z
45000
40000
35000
30000
LR22RAY
NRR & 38 e 25000
l&"%
20000
. 15000
2 I o
- ES I b ] 2 L
il 8 Rexid & g 10000
4 | SN | |
| ‘ I I o ! 5000
| | L
ro
F-5000
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 11of1(100) 90 8 70 60 50 40 30 20 10 0 -10
ppm

900

800

r 700

600

500

400

300

200

100

S10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANn24b

SHAN24b S.

Habib Ico2PG 20mg/acetone

PROTON Acetone v4 CCRMN 57

o)
TESO C4Hg

TESO" “OTES
OTES
Compound 4E

4.893
4.874
4.854

/

1.02 <
207
214

124

N
=

__~ 2856
2822

4.03 I

100 95

SHAn24b
SHAn24b
C13CPD A(

.Habib lco2PG 20mg/acetone
etone v4 CCRMN 57

S | 1003
q102=

6.0 5.5 4.5
f1 (ppm)

OTES
Compound 4E

————150.179

—=——107.748

——————33.882
————— 27.069
————23.255
————14.310

450

400

350

300

250

200

150

100

50

 1E+05

[ 1E+05

 1E+05

90000

80000

70000

60000

50000

40000

30000

20000

10000

[~ -10000

220 210

200 1950 180 170 160 150

T T T T T
140 130 120 110 100
f1 (ppm)

90

S11



400

350

300

250
200
150
100

r50

809°0
$19'0
1290
629'0
€€9°0
W90
1590
1990
790
089'0
$69'0

SHAm276a / LCO2 PG

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
SHAmM276a

This journal is © The Royal Society of Chemistry 2014

IO
£06'0
$26'0
£¥6'0
296°0
886'0
200'T
$10'T
2207

PROTON Acetone v4 CCRMN 2

OTES
Com pcydnd 5E

s

s

[43°34

8E9P -\ _
669
%9h

S

Raswe
7€
99

STT
20T

L6'0.
66'0.

F80%
= 280

= 00T

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 2.5 2.0 15 1.0 0.5 0.0 -0.5  -1.0
f1 (ppm)

9.5

LST'6T
SEP'6T
£29'6T

o
¢ g 888 8 8 8 8882888 8 8 8 g
w w w w w w w 1<) 153 S =1 =1 3 S =1 =1 =1
& & A2 = =2 =2 = & ® R 8 B ¥ @ & = 0
L L | | | | | 1 | L N I h L h | h
PLES
90's
+18'S
o¥8'S - =
9€T'EL etz
1702z ﬁmx&
sorcz iy T9EHT ——
ov1T'6C

028'6C

2100
+0T°0E
0920
L6E0E
685°0€

S9T'E9~__
$06'99
026'99

TOVEL~__

$2S'LUL

6L

S89%6L "

OTES
Compound 5E

9T LET
SS9'LET

ZIT0ST ———
CEPTST ———

SHAm276a / LCO2 PG
C13CPD Acetone v4 CCRMN 2

SHAm276a

-10

210 200 190 180 170 160 10 140 130 120 10 (100) 9 8 70 60 50 40 30 20 10
ppm

220

S12



S13

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

o o (=3 (=] o o (=3 (=3 % o (=3 o o (=3 o o o o f=3 (=3
o = O < o~ o @D O o~ o (=3 (=3 (=] o ~ n o wn o n o n o o
@ ~ ~ N ~ I — — — — — @ © ¥ ~ =} ) < ¥ Il Il ~ ~ — - n o
X | | | | | | | | | | ! i ) | i | ) ) X | | | | | | i
r 22904
2904
| 2 82904
o 2904
9590
8690 |
r 2990 1
9990
w =] 1290
n v ro 1890
w ° 9890 To
T €690 05T
o 3 r 1020 X3
=% — z1/q Y
m | & nnﬁ
o o 2EL0 ] 6607 .
N 2160 0T et
L N IE60] 050 Fere
6v6'0 950
19670 1902
LR 060 1907
; 1007 § 2207 )
y 60T st 7 1
1201 e 660
85057 r 1074 oee
025051 beez
POP0ST- 3 €82
£5b0ST- o 2067
105051 267
£6€°05T- L
v8LE
. 6Le
Lo 808'E —
' grgE X _
~ oege /= Noew
r N 298°€ = 007
= R soge A _ 960
9§ £88°¢ 4
o8 s88°€ 4
[t s68°c
2 S 2 S o 2 e T06°€
< S ] i o ) { L Loes |
L L L L L L L L mﬂmﬁ;
o 9€6°€
F& vb6°e |
< bLOY
Fa o 280
; L3 80
260
. zorh
r SN sorh
(4354
=) ssth
@ o
S e T » 09zt
o @) 1 19
2 = 99Tt
ro O N
F e » ©
\ k]
g -9 H g
O O g
~ R o Q
z i re £
& 825057 rnw
T
8 025'051- =~ L L& )
g ' =z
5 POHOST-~__. >
g LSh0ST- - | o g
e85 TOP'0ST-~__ L& ' s
g €6€°051- 7 - No
Sz Lo ge
a9 =9
V -
=S r o w m
2 o
39 e gEz
£57 £55
ITad Lg IT®
nn < nuao

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.5 -1.0
f1 (ppm)

9.5

10.0



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHAm27sﬂ
SHAM2761} / LCO2 PG
C13CPD Adetone v4 CCRMN 3

OTES
Compound 5Z

30.510
30.318
30.228

/
§

ey
SEOREE o g
RRRRRR 3 hA
YAV T ‘
g3 R8 ‘
sy 88
Y J
I J
. N
: : : : : : : : : : : : : : : : : : : : : : :
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
SHAM276b
SHAM276b / LCO2 PG
AB-19Fcouple1H Acetone v4 CCRMN 3 7450
400
350
300 OTES
Compound 5Z
250
888 [7200
LIRS
B 150
L
100
50
Fo
T T T T T
-133.4 -133.8 -134.2 -134.6 -135.0 Bee
f1 (ppm) Uiy
h
: : : : : : : : : : : : : : : : : :
20 10 0 -0 -20 -30 -40 -5 -60 -70 -80 -90 -110 -130 -150 -170 -190 210 -230
f1 (ppm)

I 45000

I 40000

[ 35000

[ 30000

[ 25000

20000

15000

10000

5000

550

500

450

400

350

300

250

200

150

100

r50

S14



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn183a HAGSSS583RRENE ARRAARAR

PROTON128 TEFTFFTMMmEmEEm®E NN

CgHyz
TESO F

TESO™ “OTES
OTES Pa
Compound 7E

—1.44
—1.27

/ 0.97

)

9.5 9.0 8.5 8.0 7.5 6.5 6.0 55

& 100

N
o
wn

5.0
f1 (ppm)

SHANn183a
C13CPD_128

_~136.39
™-135.86

CgHiz
TESO F

TESO" “'OTES
OTES
Compound 7E

5.14
5.09
4.72

v

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

- 1800

1700

[ 1600

1500

[ 1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

r-200

S15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHANn183a
F19_30_bw150k

SHAn183a Q

.
F19_30_bw150kE &

A

\/

-149.22

149,22

_~-149.30
™--149.31

100

50

T T T T T
-149.0 -149.1 -149.2 -149.3 -149.4
f1 (ppm)

CgHiz
TESO F

"OTES
OTES
Compound 7E

TESO"

110

100

90

r80

r70

60

50

40

r30

r20

r10

180 160 140 120 100 80 60 40 20

SHAN183b
PROTON128

CgHy7

“OTES
OTES
Compound 7Z

20 -40 60 -80
1

T
-100 -140
ppm)

33323538
e~ 2400

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

2200

2000

1800

1600

[ 1400

1200

[ 1000

800

600

400

200

S16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANn183b
C13CPD_128

—148.01
—144.76
—138.05

132.

132.

129.

128,

78

77

77

76.

72

69.
—62.48

32

29.

29.

29.

28,

28,

""" Rean S2BEE 2100
! 2000
1900
1800
1700
CaHyr 1600
1500

[ 1400

OTES
Compound 7Z

1300
1200
1100
1000
900
800
I r 700
[ 600
500
[ 400

300
200

“ | 100
L
|

r-100
-200

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
200 190 180 10 160 150 140 10 120 10 (100) % 80 70 60 50 40 30 20 10 0
ppm

SHAN183b

F19.30_bw150k [8

133,74
-133,82
133,90

r75
f-80

SHAN183b
F19_30_bw150k

:82

r70

——-133.74
——-133.90
m

TESO CgHir -5

TESO™ “"OTES 60
OTES 55
Compound 7Z

50

T T T T 1
-133.5 -1337 -133.9 -134.1 bas
f1 (ppm)

40

r35

r30

25

r20

ri5

10

T T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100 -140 -180 -220 -260 -300
f1 (ppm)

S17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAN-26
SHAN26 Ico2JP S.Habib 15mg/CDCI3
PROTON Acetone v4 CCRMN 38

2.085
2,043

2.010
1.980

A
X

AcO

Tl

OAc
Compound 8Z

1500

[ 1400

1300

1200

1100

[ 1000

900

800

700

[ 600

500

400

300

200

100

r-100

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0
f1 (ppm)

SHAN26

AcO

Aco™

OAc
Compound 8Z

29
g4
g8
RR

106.958
——76.910
——74.032

70091
="7-69.269
— 62854

169.989
169.789
————146.840

—¢

29,840

20.620
20.595
20.560

<

9.608

0.0

{60000

55000

50000

I 45000

I 40000

[ 35000

[ 30000

[ 25000

20000

15000

10000

5000

r-5000

T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

518



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAm39
SHAmM39 lco2PG S.Habib 30mg/acetone
PROTON Acetone v4 CCRMN 5

AcO

aco

OAc
Compound 8E

2,093
2,043
2,028
2,020

/
N

1626
- 1.608

5.660
5.650

(<A

00-Z

004
325
3.05=

1

1

1100

1000

900

800

700

600

500

400

300

200

100

, ~-100

9.5 9.0 8.5 8.0 7.5

SHAm39
SHAmM39 Ico2PG S.Habib 30mg/acetone
C13CPD Acetone v4 CCRMN 5

AcO

Aco”

OAc
Compound 8E

170.715
169.999
169.765
169.583

5.0
f1 (ppm)

20.761
20.685
20.612

—— 109.307
- —74,
™72
~69
66
- —63

145.952

10.695

0.0

[ 75000

[ 70000

[ 65000

[ 60000

55000

50000

I 45000

I 40000

[ 35000

[ 30000

[ 25000

20000

15000

10000

[ 5000

[ -5000

220 210 200 190 180 170 160

T T T T T T T T T T T T T T
150 140 130 120 110 100 90 8 70 60 50 40 30 20
f1 (ppm)

10

519



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAmM40
SHAM40 lco2PG S.Habib ?mg/acetone?

PROTON Acetone v4 CCRMN 6 600

O. 550

500

o

>

o
—_—
—_
—
~—

1.956
Y 1.912

1.910

450
Compound 9E
400
350
300

250

200

150

100

r50

1061
207

4 1002
1.00=
1.024

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0
f1 (ppm)

SHAM40 [ 2E+05
SHAM40 Ico2PG S.Habib ?mg/acetone? [ 2e405
C13(QPD Acetone v4 CCRMN 6

[ 2E+05
[ 2E+05
[ 2E+05
[ 2E+05
[ 2E+05

20.664
20.606

[ 2E+05

=

 1E+05

OAc

Compound 9E F 1E+05
 1E+05
r 1E+05
 1E+05
90000
N 80000
1o Y

&

;’ 70000
I 60000
50000

76.798
76.787

169.777
169.683

_ 13225
12,968

[ 40000

170.690
170.008

[ 30000
i
20000

_ 131951
131594

10000

———— 154.206
———— 151.768

ro
[ -10000

~-20000

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
20 200 10 180 170 160 150 140 130 120 10 ( 1)00 8 70 60 50 40 30 20 10 0
ppm

520



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAmM40
SHAmMA0 Ico2PG S.Habib ?mg/acetone? 450
AB-19FcouplelH Acetone v4 CCRMN 6
400
350
300 o
AcO F
250 - “
AcO" “0A
NWBI®®Oom C C
AERANRAR 200
FIFIIFIE OAc
™ \\‘/ \w/ s 150 Compound 9E
100
i i 50
Y

T T T T T T T T T
417 416 415 414 413 412 411 410 409
f1 (ppm)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 20 -30 -40 -50 -60
f1 (ppm)
SHAN46 TESEREIRRAR
SHAN46 Ico2PG S.Habib 20mg/acetore NN NNdNNNN

3595585358580
PROTON Acetone v4 CCRMN 56 TSR
|

AcO

OAc
Compound 9Z

I L L e w—
wasidn 2233
= \“
[
i
N " A
L B §ELER
g &8 b 33309

650

600

550

500

450

400

350

300

250

200

150

100

50

1900

1800

1700

1600

1500

[ 1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

S21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHAN46
SHAN46 Ico2PG S.Habib 20mg/acetone
C13(PD Acetone v4 CCRMN 56

OAc
Compound 9Z

NRREE6D oy
halifaid EREE
! N
eRYY ©
8
S Lo 3@ Y
| 25 A%
! ge LR
i T
T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10
f1 (ppm)
SHAn46
SHAN46 Ico2PG S.Habib 20mg/acetone 900
AB-19FcouplelH Acetone v4 CCRMN 56
800
700
600
500
AcO
548 400
EEEE Ao
b L c
I 30
I OAc
200 Compound 9Z
100
Fo
T T T T T T T T T T
-117.3 -117.6 -117.9 -118.2 -118.5
f1 (ppm)
meaao
8RR 8
gk
T T T T T T T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -5 -60 -70 -80 -90 -110 -130 -150 -170 -190 -210 -230
f1 (ppm)

[ 80000

[ 75000

[ 70000

[ 65000

[ 60000

55000

50000

I 45000

I 40000

[ 35000

[ 30000

[ 25000

[ 20000

15000

10000

5000

[ -5000

1300

1200

1100

1000

900

800

700

[ 600

500

400

300

200

100

[ -100

S22



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

o o o o o o o o o o o o o o o o o o o o o o o o
o (=3 o (=3 o o o o o o® o~ - o (= @ ~ O wn < 2] o~ — o o (=3 o (=3 o o o o o —
[} @ ~ O wn <+ (2] ~N — o o~ o~ o~ ~N — — — — — — — — — — o @ ~ O n ¥ Mm N — o ]
1 | L I | ) | | | N T T T Tt s A O O MU A
o ==
n
ro —
980 .
il =1 ‘ =
060 —
o 3
- LS RONW —
%1 - 050z 77 - =
et f on'ze \ —
0T Pt
€T [
€T - 19TE— -
20T
. )
207\ — L2
6077 ~
01z
]
e~
o
1783 [ e .
e €279 — -
[ 753 6589
a3 n P69\ _=
be Feo €8EL
ste 619, _
ore — Fes0 $LOL-\L
: oviL-T
g o
mwm/ r< wm.k\
43 o~ — 10
petllye — = 10'7
wn
<
3
23 =
68— — oot | o
16 runs
6 S— Fooz =
20's
60'S — Foot ||
s F s .
o 862TT~ _
or's LT —
61'S )
€5 r s
L£'S
or's
n
)
N
8 L2
—
Q .
mun T N S T6HhT — _
3 wn
15 e
aQ
e o
S T e
O o N <
F o o z/O W_ =
5 = =
LE'69T M 2 =
1 95697 d
[ 0L F Q © 3 = —
SL0LT a
3 £ —
) o S =
a s O ——
o < ==
) ] 3}
.- ) o < =
SZ o 2 —
s 5
ig i2 =
wa wn O =

523

180 170 160 150 140 130 120 110 _ 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn181 ] 83 RAB5SSHANNRAZITANT 2885 RARNINZBS
PROTON128 IS PR R Bt R e e RRIRS SEN9NE33
VN T TSem———— N TS N
! 4500
4000
OAc
Compound 10E e 3500
3000
2500
2000
1500
1000
I 500
i ] J !
1 [l d
ro
T %44 3 £3 EEE)
- -o - o © @ « o
T T T T T T T T T T T T T T T T T T T )
95 90 85 80 75 70 65 60 55 50 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
SHAn181 FHYR B g BeXRRLRR SRNS8ERS
C13CPD_128 pegere kA = RRERNBEY NKARSR]S
v N [ ===
250
AcO
AcO®
OAc 200
Compound 10E
150
|
|
| 100
.\
|
r50
[ "\‘\_“M‘w‘l\\“w“‘u | i (il ‘\HHH““‘H\“” i b0 A o 1 T TR " i 1 kill - o
O 0 OO il R
T T T T T T T T T T T T T T T T T T T \7-50
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

524



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn45 L as0
SHAN45 Ico2PG S.Habib 20mg/acetone
PROTON Acetone v4 CCRMN 55

0.954
0.936

£
Lo

0.918

CaHo I-400

AcO F

oo Yo Iy /1

Compound 11E 300

350

250

200

150

100

50

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5
f1 (ppm)

SHAN45
SHAN45 Ico2PG S.Habib 20mg/acetone
C13(PD Acetone v4 CCRMN 55 [ 80000

75000
70000

C4Hg
o 65000

AcO F
[ 60000

AcO" "0Ac
OAcC
Compound 11E - 50000

55000

45000

28.576
954
633
664
616
601

I 40000

[ 35000

[ 30000

13.995

25000

20000

76.920
76.909

170.607
169.987
169.762
169.683
<

15000

i i 10000

132107
- 131.750

[ 5000

—— — 157.199
—————— 154.734

[ -5000

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
20 200 10 180 170 160 10 140 130 120 110 ( 1)00 8 70 6 50 40 30 20 10 0
ppm

S25



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANn45
SHAN45 Ico2PG S.Habib 20mg/acetone
AB-19Fcouple1H Acetone v4 CCRMN 55
500
CyHg
400 o)
AcO F
300 K “,
AcO' ‘OAc
o
ke
¢ OAc
R 200
88\ 2% Compound 11E
§9 5 99
Vol

T T
-142.0 -142.2 -142.4 -142.6
f1 (ppm)

20 10 0O -1 -20 -30 -4 -50 -60 -70 -8 -90

SHAN47 88883 2188
. PR v i)
SHAN47 Ico2PG S.Habib 20mg/acetone sy B

PROTON Acetone v4 CCRMN 57

AcO

OAc
Compound 11Z

1.00 <

700

650

600

550

500

450

400

350

300

250

200

150

100

50

800

750

r 700

650

600

550

500

450

400

350

300

250

200

150

100

r50

S26



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn47 § R84
SHAN47 Id§2PG S.Habib 20mg/acefofie®
C13CPD Agetone v4 CCRMN 57 {2~

169.57

129.59

129.44
32
68
20
76
70
96
49
30
11
91
72
66
53
34
12
55
92
80
73
9

--------------------- F1E+05
883 SRRRRAAAAYNRR|RL

— 152.56
——150.05

<
74
T

90000

O
AcO C4Ho I- 80000

W oy

AcO OAc

70000
OAc

Compound 11Z
60000

50000
I 40000
[ 30000
20000

10000
i |

| UI

- ro

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
20 210 200 190 180 170 160 10 140 130 120 110 (100 ) 0 8 70 60 50 40 30 20 10 0 -10
ppm

SHAn47
AB-19Fcouple1H Acetone v4 CCRMN 10

48.84
48.79
48.77
48.71

{

300

E 280
SHAN47 3ER

B
AB-19Fcouple1H ACRtSNE ¥4 CCRMN 10
VAN
| 11

300 o)
AcO C4Hy [ 260

w 200 Ao

vy 240
OAc
OAc F220

100 Compound 112

200

180

T T T
48.7 48.5 48.3

f1 (ppm)

T T
49.1 48.9 L 160
140
120
100
r80

60

40

20

190 180 170 160 150 140 130 120 110 100 90 80 ?f( 6;) 50 40 30 20 10 0 -0 -20 -30 -40 -50 -60
ppm

S27



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

528

10

20

0

3

50

60

70

o o o o o o o o o o o (=)
o D o ~ O wn ~™ o~ — o o (=3 o (=3 o o o o o — < o~ o @D O ~N o (=3 o o o
N A =2 A =2 =2 =2 =2 =2 = = &6 ® K v 1 ¥ ® «q« A o | N ~ I} — — - — - =<3 © 3 I
CL L R T R R A P L R o | | h | | 1 | | | I h |
o
]
o
1680 €6THT ——
— (80— == Eise | o ST8'0C
5680 LS €rB'07
967 ——
— ssz1 +0TT -
n 98E'62
Foe cevsc ]
Obb'6Z. \
. . 8662
220 43 §
160 voe | o vioze
$S0T— ggT [ N
660'7 or'e
%012 20t
n
e~
o
[ e 16279 ——
0989
$w$% -
Lo POBEL -
0619, W -
~ E ot oLl
oor i 7=
L2 £85°2L
<+
~ £ 60T
~N 00T
L\
[ <
g
N Fs01 o8
F 6o
. Fore =
~ 660 | 1
[ 960°ETT ——
]
I o
N
n N
o —
o
< B
o 3>
o FR 2
o = SL8PHT ——
5 09t —— — S
(¢} N n S
— =~
(&)
< 2
O 3 .
I} F o
a
£ 16£°69T
S wmm.mﬁV\
o n €e20lT W B
F e Lot
=1
[ o
2 2
~NZ ~
53 L 5Q
= o
&5 £8
I I
w o n o

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

190

200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

o o o o o o o
(=3 w (=3 (=1 o (=3 o o o o o o o o (=3 t=} o o o o o o (=3 o
n Il ~ - t=1 S f=1 t= f=1 S I= S t= t=1 = f=} n [=3 n b= n S o n
— — — — — — (=23 @0 ~ O wn <+ (2] N — o ] <+ (2] (2] o~ ~N — — wn g
1 1 1 1 | | 1 | h | | h | h | N h . ) | | | | 1 | | h
2
il
o
SE80~ 88212
— 8980 —x— = Fere| o 1512
6830/ S ST\
S17'ET —
—_— izas Feozr 65097 ~
o6
wn o
- 608'67
s20°0¢
€007 oeL0g
$20T W 81| o oTrze
1607~ — — N
$90T—F —_— 87
€60 \ M 06T
01T n
o~
<
- 14679~
2£8'99
corh $25'69 W
oty n o9Bee
raTh P bSLEL W
€67 oLl
. 685'LL
€02
e o 7108
0ezy -
vy = 60
— svzb T = I
99t \n
- <
%Bbds =
20’ €
< w05 28
— 0T v
-~ 15— T wr| &
~ (8TS~— = oot
1
n
8595~ _ .
~ 09'G > 00T
]
o
w0
o
<
~
S
n
I N
&) o
< g
o & 2 =
= — *® © o
0 o < £
< € e} 3
O (@] 3 n aQ
a *® m
! 5 o
(@] (@] o
< o
o < I
S £ S
@z Ry
= O = —a
c = c O
<9 <&
I I~
w o wn O

180 170 160 150 140 130 120 110 _ 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

529



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

o o o o o o o o (=)
o (=] o (=] o (=3 o o (=] o o o o o o o o o S
] 8 ] 8 8 & & S 8 8 8 8 8 8 8 8 8 8 =]
o~ N — — wn o — — — — (=23 @0 ~ O w0 < (2] ~N — '
| | | | | i o | | | | ! ! ) i | ) | | | |
3
il
o
- 0z —
80
o\ g 08°0¢
180 743
680/ F ] $8°0C H/
- SLTT~T
9T~ [ T . 08'sz
AN T N
8T~ W wz L W@ iz /;
151 - £rez
8T6C
€T
. < €6°1E
e Tever [
ey Fee
s w0
e N
86'€ ) .
4 T
i 3 umy
00t .
" w89\
00t ey
(g v 272N
o ” bLoL
sty oru
i .
(043 ~ = Feot | & 85LL
wh = -
344 ~ = [
sty n
€8 M
005 % \ml
205
sT's N . = Fwrl 28
15\ - : o
== 007
615 ~ E pd
L
wn
oot

9TL—

SHAN188
PROTON128

CgHi7
"onc

OAc

Compound 13E

Aco™

AcO

9.0 8.5 8.0 7.5 7.0 6.5 6.0

9.5

PEOET~_
28'0£T "

20HST —
bELST —

om.mﬁ
o561 %
1901/

SHAN188
C13CPD_128

S30

10

20

30

40

50

60

70

140 130 120 110 100 90 80
f1 (ppm)

CgHi7
“onc
150

OAc
Compound 13E
160

Aco"
180 170

AcO

190

200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHaniEs

gerh)]

L]
=
e {1

L |

T T T
-13RES -140.15

L pam}

-1EEs -120,75 -139.85 - 100S

OAc
Compound 13E

140

3 140

1

Wi e &0 40 M 0 30 -4

SHAN189
PROTON128

—7.26
—5.46

OAc s /
Compound 13Z

ﬂ{

213
11.8;

211+

10.57{
3.24 -

2.5 2.0 1.

w0

1.0

650

600

550

500

450

400

350

300

250

200

150

100

50

S31



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn189 e g8 3 a8 32225588 Y P LR LLEE
C13CPD_128 5888 L g I3 NN HAAARRAARAS L,
v 1 | Y N4 == N 40
E 1 220
O
AcO CgHiz 200
W y
AcO OAc L 180
OAc
Compound 132 160
F 140
F120
F 100
80
‘ F60
‘\
! ! F40
o I F20
Al N Al o L il B O ‘ i,
AR T H\\HH‘\H‘H\\I“ U LERIT HELL L |
F-20
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
SHAniE o000
Famn 1
} 160
Hiea |
| 160
.:'lﬂf.l F 170
Fis O 16
5 AcO CgH7 “
_— i AcO" “OAc 140
5 10 |
g HEE | OAc +130
£\ & e Compound 13Z ' .
! | I_ _::_'
| = i
1 ] Lo
| ER
1 l | [
{l i | Lany 100
| | 4
| } z
| <1 | 1. E o0
I '___. + L. ‘D
N - S - |
| T
i} “en
e L] -1Z38 Sl 144 -L247 |
i {ppmi ~o0
40
30
20
rim
o
=10
=
e e e e e S T I—" I s S—" T [ S P I S M e 1] Sm— — T S— — T —
130 160 140 10 100 B 60 40 2 0 2. = ":aa 0 -1 =1 L] 220 260 300
amj

532



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHAN51
SHAN51 / LCO2 PG
PROTON MeOD v4 CCRMN 5

OH
Compound 14E

3.776
3.770
3.746
2240

r
r
F

1.738
1.735

1004

1.720
1.717

X

SHAN51
SHAn51 / LCO2 PG
C13CPD MeOD v4 CCRMN 5

OH
Compound 14E

-
b=
X
S
S
|
I

151.560

5.5

108.206

——81.942
—————————————— —78.476

__~72.445

TT-71.692

—— 62.865

10.719

1000

900

800

700

600

500

400

300

200

100

50000

45000

I 40000

[ 35000

[ 30000

[ 25000

[ 20000

15000

10000

5000

~-5000

190 180 170 160 150 140 130 120

110

. .
100 EN)
f1 (ppm)

80

70

60

50

10 0

S33



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAN56
SHAN56 / LCO2 PG
PROTON MeOD v4 CCRMN 9

[3924
[ 3918

N SRR RARARR RN Ay 0 0 B 0 1 A B B 750

700
650
600

i

500

Compound 14Z

450

1.643
1.638
1.626

1.621

e
X

400

350

300

250

200

5.090
5.086

150

|

100

r50

¢

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

5.0 4.5
f1 (ppm)

SHANS6
SHAN56 / LCO2 PG
C13CPD MeOD v4 CCRMN 9

r 1E+05

 1E+05

2LIIRRR
90000
W

[ 80000

[ 70000

Compound 14Z [ 60000

50000

[ 40000

[ 30000

20000

——62.734
——09.576

10000

—— 153.698
———— 104.087

F———— 82,630
= —79.548
— 72571
T-71.39%

-10000

200 10 180 170 160 10 140 130 120 w0 (100) % 80 70 60 50 40 30 20 10 0
ppm

S34



SHAn54
SHANn54 / LCO2 PG
PROTON MeOD v4 CCRMN 7

Compound 15Z

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

2.099

2.097

‘ .

2.050
2.048

[-3.452
“3.434

1000

900

800

700

600

500

400

300

200

100

SHANS54
SHANn54 / LCO2 PG
C13CPD MeOD v4 CCRMN 7

Compound 15Z

135.205
135.079

——— — — 148,672
F———— 146.249

S

82,111

78526
78.495

<

71.425
70.892
70.875

S

—— 62,655

_ 14167

T 13,903

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

80

70

40

[ 28000

[ 26000

[ 24000

[ 22000

[ 20000

18000

I 16000

[ 14000

12000

10000

8000

[ 6000

[ 4000

2000

[ -2000

S35



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANS4
SHANS4 / LCO2 PG F-900
AB-19Fcouple1H MeOD v4 CCRMN 7
800
700
600
EEREERED 500
2LATATAST
L 400
300
200
i 100
° BaE23880
ZATTITI2
: : : : SRR
-118.0 -119.0 -120.0 -121.0 TS
f1 (ppm) Compound 15Z
T T T T T T T T T T T T T T T T T T T
20 10 0 -10 20 -30 40 -5 -60 -70 -80 -90 -110 -130 -150 -170 -190 -210 -230
f1 (ppm)
SHANS7
SHANS7 / LCO2 PG
PROTON MeOD v4 CCRMN 10
O.
HO ZF
EE S
W “y INRN )
HO OH -
|
OH
Compound 15E
HERENRYRcERAARERTERS
e R SRR R R s ]
SRR A A AR A
I Py
< ceeee <
= 3513 &
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

900

800

700

[ 600

500

400

300

200

100

r 750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

S36



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAn57
SHANn57 / LCO2 PG [ 23000
C13CPD MeOD v4 CCRMN 10 [ 22000

[ 21000
20000
19000
18000
17000
16000
15000

14000
OH

Compound 15E 13000

12000
11000
10000

__~71.340
~-70.352

9000

——62.772

[ 8000

82.808
82.797

[ 7000

-

—77.157

[ 6000

13.456
13192

[ 5000

[ 4000

137.268
136.940

3000

2000

" [ 1000

ro

g——— — 153.012
s——————150.617

AN

[ -1000

r-2000

T T T T T T T T T T T
200 10 180 170 160 150 40 130 120 10 (100) % 80 70 60 50 40 30 20 10 0
ppm

SHANS57 1200
SHANn57 / LCO2 PG
AB-19Fcouple1lH MeOD v4 CCRMN 10

k600 1100
Fsoo 1000

F400 200

L HO =~ F 800
59ERERAA 30
S

HO

200 OH
Compound 15E

"“'oH

—-141

41

700

[ 600

100

500

400

T T T T
-141.0 -141.2 -1414 -141.6 e e
1 (ppm) 52538888 [ 300

f— L 200

100

-100

T T T T T T T T T T T T T T T T T T
20 10 0O -1 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190 -210 -230
f1 (ppm)

S37



900

SHAN187
PROTON128

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

NN AE
--10
100 90 80 70 60 50 40 30 20 10
S38

f1 (ppm)

110

o o o o o o o o (=]
(=3 o o o o o o o o o (=3 o (=3 o o o o
@ ~ O wn < M N — o — (=2} @ ~ O w0 <+ M ~N
! | ! ! ) | | | i o | ! ! | i | ) | |
o
il
=]
Lee T ——
680
— €060 v = Feoe | o
. onN.ﬁ \f'w " et
—_ 2061\ _ Teew 009'57 —
oz’ in
TEET re
et £90°bE ——
bSE'T
Lo shT'8h
veCeq ez o zsv'sy
66T°€1 8577\ . 918y
//J@mu? 8027 Fest vhLgy _
01EE 4 €0£°T Lw 000'6
STE'E o ~ v8T'6
EPE'E A 895'60
85€°€ 1586
€86°€ | o
68E°E 4 “ 26879 ——
£ThE
hE
— wumm)m L L w €SI~
€7 ” s
o
~—e05:€ 4 ol
gy f ° oss'aL
shee LT~ r< ST6'18 — —
Teote 09TH >
59°€
bL9°€ ] |
€69°€ | A
RNJ T
. 8uLe
Q
[(72:32 oTE o8
grge BETS [ w3
— 991’5 = =
15/
L
[ wn
£5THTT ~ _
STO9TT
]
[ o
n
o
<
r~
w n
© b ZE0'TST ——
— ~
° ]
e g
3 o
2 [ Z
€ S
g g
n
A ] e
S
O
=
o
@
o
~ 1_
n
ro 28
g
I
wn O

180 170 160 150 140 130 120

190




[ 4500
[ 4000
[ 3500
[ 3000
2500
2000
1500
1000
500

[ 4500
[ 4000
[ 3500
3000
2500
[ 2000
1500
1000
500

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

0.5

TIEPT ———s

¥
1.0

$88'0
€68'0
—_— 006'0 —F—,
80607 z1e'y
16607 7ze1
—_— TEET
bEE'T
wure bhET
veve €5€'T
veT'E
102°€
17
LT
uNN.?/
bez'e
THTE A
1LTE
667°€
H0E°E

0TEE

0ze'e

8bEE
0Eb'E

(SEEL~ 3
089be— — &

1.5

SCTEE ———3
<

e~ 8T8k
k434
o1L'8b
0006~k - —
N $8T'6b

895°6b

158°60

L2 S

86979 ————=

2.5

TUETL~
[

3.5

7op

zeve

80£°€

sese

8bL€

ssz'

| sos'e

Mm.m/ sece |
5005 | ~M £

¥80'S oo

060’ A
b 998°€
801’ \ bede

STT'S 206€

PhO6L — ———
9878 ————3

T
4.5

5.0
f1 (ppm)

500017 ————

T
55

PI6'E

980T ————
602'€5T ———3

ATV

8.5

2558 \\J r

Compound 16Z
Compound 16Z

9.0

9.5

SHAN186
PROTON128
SHANn186
C13CPD_128

S39

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190

200



45000
I 40000
[ 35000
[ 30000
[ 25000
20000
15000

SHAN53 / LCO2 PG
PROTON MeOD v4 CCRMN 6

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
SHAN53

This journal is © The Royal Society of Chemistry 2014

Compound 17Z

o o o o o o o o o o o o (=] o
o wn (=3 n o n o n o wn o wn o o n
~ O O wn wn <~ <+ (2] (2] o~ ~N — — wn g
h I I | | h ) | | h | 1 | | h
680
2650 F6E'E
o160
_— TeeT
—_— €1

Fooe

£00'T
0T
T
Aot
0T

00T

10000
[ 5000

1.5 1.0 0.5 0.0

2.0

YTTHT ——

HOT'EL ——
sezse
18582
soe0e

4.0 3.5 3.0 2.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

Compound 17Z

9.0

9.5

SHAN53 / LCO2 PG
C13CPD MeOD v4 CCRMN 6

SHAN53

L6979 ——

.umw.on
°U80L W\
6 TL
8L - 3
TY'8L 7
078

4

66T'SET
8TESET Do

T196bT ———3
€90°7ST — ——

540

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190

200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

SHANS3
SHAN53 / LCO2 PG
AB-19Fcouple1lH MeOD v4 CCRMN 6

__~-128.432
T™--128.438

__~-128.363
T -128.369

__-128.501
~ - -128.506

T T T T T
-1281  -1282  -1283  -1284  -1285
f1 (ppm)

T
-128.6

T
-128.7

Compound 17Z

2200
2100
2000
1900
[ 1800
1700
1600
1500
[ 1400
1300
1200
1100
1000
900
800
r 700
[ 600
500
400
300
200
100

ro
-100

F-200

SHANS5
SHANS5 / LCO2 PG
PROTON MeOD v4 CCRMN 8

OH
Compound 17E

-70

-80

-90

T
-110
f1 (ppm)

T T
-130 -150

T T
-170 -190

.

g
‘t

-210

N\ 0.916

o/ 0.952

IR Y B
03 e e RSN RTR R Rt
ooers [ERRIE R RN SRR R RU R

-

T
-230

750

700

650

600

550

500

450

400

350

300

250

200

150

100

r50

9.5 9.0 8.5

55

S41



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHANS5
SHAN55 / LCO2 PG

C13CPD MeOD v4 CCRMN 8 [ 80000

[ 75000
[ 70000
[ 65000

[ 60000

55000

OH
Compound 17E

o
g5
&8
INEYS
58
aq

50000

45000

[ 40000

[ 35000

[ 30000

27.785
27.541

[ 25000

29,406
X

23138
14.219

__~71.300
-70.621

20000

——62.728

83.013

83.003
77.346
77.334

15000

—C
<

10000

5000

——— — 156.440
————154.014

[ -5000

T T T T T T T T T T T T T T T T T T T :
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

SHANS5
SHAN55 / LCO2 PG

1100 2100
AB-19Fcouple1H MeOD v4 CCRMN 8

F 1000 I-2000
Fooo 1900

800 HO N 1800

F-00 1700

600 [ 1600

OH L
500 Compound 17E 1500

400 [ 1400

-147.467
147.476

L

T -147.411

300 1300

_ 147342
- -147.352

200 1200

100 1100

Fo 1000
=100 900
=200 800

T T T T T 700
-147.1 -147.3 -147.5 -147.7 -147.9
f1 (ppm) 600

500

-147.342
-147.352
-147.411
-147.476

400

+

300
200
100

-100
-200

T T T T T T T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -5 -60 -70 -80 -90 -110 -130 -150 -170 -190 210 -230
f1 (ppm)

542



HO =~ “CgHyy
HO™ “'OH
OH
Compound 18E

PROTON128

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
SHAN185

This journal is © The Royal Society of Chemistry 2014

S18
£78°€

W.MHM AN =
LBT'S /

85’ — —— ———

7.0 6.5 6.0 5.5 5.0
f1 (ppm)

7.5

8.0
OH
Compound 18E

8.5

9.0

9.5
SHAN185
C13CPD_128

o o o o o o o o o o o o o o o (=)
(=3 (=3 (=3 [=3 (=3 (=3 o (=3 f=3 Q (=3 (=1 =3 (=3 o o o o o o o o (=3 t=} i<} o (=3 o
M § 4 © & ® K ® h ¥ mMm N 4 O &6 © © © © © © o o = & — S o o o o o o o o o =
o~ o~ o~ ~N — — — — — — — — — — (=23 @0 ~ O wn <+ (2] ~N — o ' D — — (=23 @0 ~ O wn <+ (2] ~N — o ]
e T T S O s O S S R S S, 1 e o S T W
Fo
il
L2 -3
TEIN zE8PT ——
6680 —— =
o
8160/ = [FA%4
wﬁm‘mNW\ =
[ 77 - E
1n Kmdmw. =
- 8H0'TE — —
S92'2E 4~
SOb'EE =
<
S =
662° =
POE'E
07€°€ n e —" =
STE'E [ =
02€°€ =
SYE'E
6SE°€ o =
PBE'E [ e .
685 61€'€9 —— =
PIVE —
™ LB'E n =
~ babe F Fe 08T'TL~__ =
Ny e6r'e 9082~ —
~ ase g
€65°€ o 066'8L ——
s [~ rzeT8— — =
~ se9°€ 4
£59°€
249°€ n
269°€ r< —=
e
€8.°€ 4

P8IPTIT ——

TSP IST ——

543

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190




544

-100

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

o o o o o o o o o o o o o o o o
2 8 83 8 B 8 B 8 B 8 B 8 B 8 8 8 o
© @ ~ ~ (=] (=] wn wn < < ©™ (2] o~ ~N — — wn
L L L L L L L L L L L L L L L L L
8 8 8 8 8 8 8 8 8 8 o ]
wn o wn o wn o wn o wn o o 0
wn wn « <+ 2l ™ o~ ~ — — wn o d
| | | ) | | | | | | | i | o
ro
bbb ——
w0
o
. THLET~
~— Fxt| o peEbT— =
- 0€r'0€
. 8Ly0E T =
Feoer [ ovm.omw -
L@ 600'TE
880°€E
<
rel e I N S (O SO O S
// W bE'T ———
w0
e~
58979 ——
<
|l
~L Fso 9SETL~_
i\ I YISz —
e
9596, ——
~ 661 :
R 01| o 69878 — —
Q<
wn
r«
88 =
Go.my £
290 s
980’ L as
260' ~ Foot =)
orr's \ £50°011 ——
L11'S n
M wn
]
o
wn
L2 N
—
5 B
o
= B °\_ & ¥
& 3 5
O N
/ s N L@ (@] [el= POT'EST ——
— o
Iz / m.
=}
Q S5 [ o > &
/ 1 *® o I O]
” £
o 3 in T
= — o
o
T
=
o
@
0
g =
g = | v %o
- O o = a
c = c O
g 2
"o [RS)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

. +-400
S45

o o o o (=) o o o o o o o o o o o o o o (=)
2] ~N — o o (=3 o o o o o o o — el o o @ O o~ o @D O < o~ o (=3 o o o ~
— — — — (=23 @0 ~ O wn <+ M ~N — o ] (2] ™M (a2} (2] ~ ~N o~ o~ ~N — — — — — @ O < N D
1 1 1 1 1 ! L I | ) | | 1 I Lo | | | | | | | | | | | | | 1 | I h h h
F s
LW
€80 <
mwmm W S58'HT ——
T sort Este| o
6vTT [ - T
00€' 89\ _
YOP'T ‘01 I8 W
cort Fer L0 9ES'8T -
SN st ozt 5 20608 —p=
05T \ 21808 N\
bES'T aidd \
o £9b'ee
Fa
9958t
$1T | n 0588 -
/ W e Te6 67 7 - T ——
692°05
L2
” 95679 ~ T
S61'E9
o Ferr) i S80'TL
€07 o ~ -
// W ed1 ww T
201
~ ¥ ° 8L ——
r<
- E o007 80vg8 ——
1
[ <
! €
08'Y —— . W
- RS
=
wn
F s
o
F o
~ wn
o
T r
@ L .
6bELET
) o
© / ,/O — < S8LLET
3 s N
T c
>
O o
a | ~
/ £ ~ 5oL
D s} T T 0€0bST ——
o © & I uw !
Q | o / £ o £92/45T ——
“ E
I
>
L2 R °8
= ® / £
o\ S
(o) O
=4 I
LS o
© I
o
™ ™ o T
w F o e
z 58
T I —~
w wn O

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190




546

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2014

@ N — t=1 S f=1 t= o b= I= o b= t=1 =1 S f=1 b= I=3 S o f=1 b= I=1
— — — — [ @0 ~ O wn <+ (2] ~N — o ' [ @0 ~ O wn < M ~N — o
| | | | ! ! ) i | ) | | | i | ! ! | i | ) | | | i
o
FR
] 080~
— €680 Eere
L 0760
671
o //mwtuﬂ/ Foror
F8 At .
~ ' nsTF ™ Fere
S, T€S°T
I T w L
o [543
O / kS @ me.L
\ L] £0g°e
- g o 80€°€ |
o) o 3 £T€°€ .
<8 = B e Forz
£ £Tb'e
) 5 Lhh'E
© O L& ob'e |
£ - 205°€
o PTSE
T LS LT L wm.m 1 _
mmm,nz./ €
68Y'LbT- 0LSE :
wov.nz.\ L€ Y~ 8L5°€ - R e
L6€°LhT- b ~ 065°€ I- 071
~ ss5'c JF 20T
| 200€ 4 001
- veoe A 7
zoc'e
L8 v2Le
- ThLe
818
L 8T 8e 1
'8
o o o & o = £98°¢
S © © 9 9 @ 9 9 9 9 9 9 9 3 o 0c0't 4
o~ o~ — o o (=3 o o (=3 o o o o — - O . ;
- - = # & ®©® K © b ¥ M & = o " v 80
Il Il Il I Il Il Il Il I Il Il Il Il L Il ﬁm0¢;
L9 650
I
. o
o Fe
- o
L ¢
3
' o
o
e
L
LS LT v
mwm.nva - £ F3
G LT — e 8
wov.mvﬁ.\. =
L6€L6T- | &% Lg
i
N
S )
re —
kel
o c
Y L S T ——
: S 3
o
L e g
; 3
k= 1 o
n Lo
B - Q o
2 1 N
[sa) 2 <+ m
oo a
23 40
£ L8 £5
2 - 55
v w w o

6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

6.5

8.0 7.5 7.0

8.5

9.0

9.5




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014

SHAN194
SAHN194 glyco_PG S.Habib 10mg/MeOD
C13CPD MeOD v4 CCRMN 20

Compound 19Z

__~82.060
78.502
78.472

<

71.522
70.913
70.894

A
X

——14.428

140

190

T T T T T T
200 180 170 160 150 130 120 110
f1 (ppm)

SHAN194

F19_30_bw150k F 800

700

600

500

e
=~
e

<
P
~

! 400

300

200

100

T T T T T
-128.5 -128.8 -129.1

f1 (ppm)

L T
-127.9 -128.2

T
100 90 80

OH
Compound 192

T T T T T T T T T T T T T T T
180 160 140 120 100 8 60 40 20 O -20 -40 -60 -80 -100
f1 (ppm)

T
-140

T
-180

-220 -260

-300

7500

[ 7000

6500

[ 6000

5500

[ 5000

[ 4500

[ 4000

3500

3000

2500

2000

1500

1000

500

-500

800

r 750

r 700

650

600

550

500

450

400

350

300

250

200

150

100

r50

547



