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Synthesis of functionalised linkers

A series of linkers displaying different combinations of functionalities were synthesized.
Starting from commercially available alcohols 20b and 20c¢, 4 and 6 carbon spacers 6b' and
6¢” bearing a terminal alkyne on one end and a terminal tosylate on the other end were
efficiently prepared through standard tosylation. The synthesis of tethers displaying a terminal
azide was also achieved, in which commercial halogenoalcohols 21a-d of various length were
displaced with sodium azide to generate the azidoalcohols 22a-d. Several aprotic solvents
(acetone, acetonitrile, DMF) were screened for this reaction and DMF gave the best results.
Subsequent tosylation furnished the tosyl azides 5a-d’ in good yield.*

HoJr/n// —a TsoJr/n//

20bn=2 6b n =2 (98%)
20cn=4 6¢cn=4(81%)

b OH
x L OF NI e N O

n-1
21an =4, R=Ac, X-Cl 22an =4 (74%) 5an =4 (86%)
21b n =6, R=H, X=Br 22b n =6 (64%) 5b n =6 (86%)
21c n =8, R=H, X=Br 22c n =8 (97%) 5¢cn=8(91%)
21d n =10, R=H, X=Br 22d n =10 (64%) 5d n =10 (83%)

Scheme S1. Reagents and conditions: a) TsCl, Et;N, CH,Cl,, 0°C to RT; b) NaN;, DMF,
80°C, 24 h; followed by K,CO3;, CH30H, RT, 18h for 5a only.

Synthesis of the adamantane precursors

Two adamantane precursors bearing either an O-propargyl moiety or a primary azide were
used. Adamantanemethanol 9 was reacted with propargyl bromide to yield the propargylic
derivative 10° (58% yield). Tosylation of alcohol 9 followed by azide displacement gave the
azidomethyl adamantane 11° in 74% yield over 2 steps.

0 HO N3

10 9 11

Scheme S2. Reagents and conditions: a) NaH, propargyl bromide, DMF, 0°C to RT, 18 h,
58%; b) TsCl, Etz:N, CH,Cl,, 0°C to RT then NaN3;, DMF, 80°C, 74% over two steps.

N-alkylation of DNJ

Planning to apply in the forthcoming step the click glycosylation conditions we have
developed for unprotected sugars,” we first attempted the direct N-alkylation of unprotected
DNJ 1 thus avoiding protecting groups manipulation. N-Alkylation through reductive
amination with linear linkers bearing a terminal aldehyde® was first studied but afforded the
desired N-alkyl DNJ derivatives only in modest yield, especially with longer chains.’
Disappointing results were also obtained when switching to the N-alkylation of DNJ with
alkyl tosylates or bromides.'® These results prompted us to abandon this route and concentrate
instead on the N-functionalisation of tetra-O-benzyl-deoxynojirimycin 4. N-Alkylation of 4
with alkyl chains bearing an alkyne (propargyl bromide 6a and 6b-6¢) or an azide moiety (5a-
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5d) was examined and reaction parameters including temperature, solvent (acetonitrile, DMF)
and base (NaH, Na,COs, K,CO3) were screened (Table S1). Heating to 90°C was necessary
for a good conversion and potassium carbonate proved to be the best base to perform the N-
alkylation either starting from alkyl bromides or alkyl tosylates. However, since the
preparation of bromides required one more synthetic step, the combination of alkyl tosylate
and potassium carbonate was chosen as optimal conditions in which acetonitrile gave better
results than DMF. In the case of the azido-containing chains 5a-5d, chain length governed the
yield for N-alkylation, lower conversion being observed for longer chains. This can be
tentatively explained by the increased lipophilicity of the chain compared to the relative
hydrophilicity of the DNJ derivative 4.

X

OBn Ns% 5a-d OBn N
BnO NH BnO N/\M/ 3
BnO X = OTs, Br BnO n-1
BnO ’ BnO
4 7a-d
Scheme S3.
N-alkyl T .
n X Base Solvent Y(I;Id
DNJ ccy

4 7a OTs NaHCO; DMF 90 57
4 Ta Br K,CO; CH;CN Reflux 79
4 7a OTs K,CO; CH;CN Reflux 80
6 7b OTs NaHCO; DMF 90 45
6 7b Br  K,CO; CH;CN Reflux 65
6 7b OTs K,CO; CH;CN Reflux 69
8 Tc OTs NaHCO; DMF 90 50
8 Tc Br  K,CO; CH;CN Reflux 69
8 Te OTs K,CO; CH;CN Reflux 70
10 7d OTs NaHCO; DMF 90 45
10 7d Br  K,CO; CH;CN Reflux 55

10 7d OTs K,CO; CH;CN Reflux 55

Table S1 Yields and conditions for the alkylation of 4 with azido linkers

A similar study was conducted with alkyne derivatives (Table S2) showing that the use of
potassium carbonate in refluxing acetonitrile gave slightly better yields than sodium
hydrogenocarbonate in DMF (90°C).

ONBI—T :—(—%,)1( 6a-c ONB” .

BBO/gS BnO 4/\)\

hO - Bnog N\
Tno X = OTs, Br N N
4 8a-d

Scheme S4.



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

n  Product X Base Solvent T (°C) Y('(i;)l)d
1 8a Br NaHCO; DMF 90 89
1 8a Br K,CO; CH;CN Reflux 92
2 8b OTs NaHCO; DMF 90 64
2 8b OTs K,CO; CH;CN Reflux 71
4 8c OTs NaHCO; DMF 90 61
4 8c OTs K,CO; CH;CN Reflux 74

Table S2 Yields and conditions for the alkylation of 4 with alkyne linkers

Click coupling

Copper-catalyzed Azide-Alkyne cycloaddition (CuAAC)'' between the N-alkylated DNJ
derivatives 7a-d and 8a-c and the adamantane partners 10 and 11 was then examined.
Optimised click reaction conditions that were previously established in our laboratory
regarding temperature (room temperature), substrate concentration (0.25M), the amounts of
copper sulfate (5%) and sodium ascorbate (15 mol%)’ were used in a dichloromethane/water
(1:1) solvent mixture which proved better than the extensively used aqueous alcohol systems
(tables S3 and S4).'> Noteworthily, we observed that reaction in a screw-cap sealed tube
allowed optimum conversion as undesired reoxidation of copper I to copper II was otherwise
probably taking place during the reaction. These conditions were applied to the 1,3-

cycloaddition of all complementary adamantane and DNJ partners.

N3
=N
oBn N=R
OBn > 1 N
BnO N-(n BnO N~
BnO conditions BnO
BnO (see Table 3) BnO
8a-c 13a-c
Scheme S5.
Screw- Solvent .
n Product caped 25/“;1‘1
tube  (1:1) ‘
1 13a No CH,Cl,/H,O 91
1 13a Yes CH,Cl,/H,O 100
2 13b No CH;0H/H,0 71
2 13b Yes CH,Cl,/H,O 99
4 13c¢ No CH,Cl,/H,0O 94
4 13c¢ Yes CH,Cl,/H,O 99

Table S3 Yields and conditions for the cycloaddition of 8a-c with 11.
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= ©

=N
OBn oBn  N=
BBO/_gN/\(\%/’\% 10 BBO/gN%NhO
nO 20 n-1 conditions nO
n

(see Table 4) BnO
7a-d 12a-d

Scheme S6.

Screw- Solvent

n Product caped zg/i;ld
tube  (1:1)
4 12a No CH,CL/H,0 64
4 122 Yes CH,CL/H,0 86
6 12b No CH,CL/H,O 64
6 12b Yes CH,CL,/H,0 93
8 12¢ No CH,CL/H,0 77
8 12¢ Yes CH,Cl,/H,O 97

10 12d No  CH,ClyH,0 62

10 12d Yes  CH,CL/H, 0O 96

Table S4 Yields and conditions for the cycloaddition of 7a-d with 10.
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Compounds were incubated for
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NP-HPLC analysis of FOS in HL60 cells following inhibitor treatment.
24h with cells, FOS extracted, fluorescently labelled and
separated by NP-HPLC as described in the text. A, representative profile for our compounds
showing the GlcsMansGIcNAc; species that was measured in response to high concentrations
of inhibitor effecting glucosidase I activity; B, profile of our compounds following low
concentration treatment (5 pM) showing major species Glc;MansGlcNAc; as a result of
measured glucosidase II inhibition. Data for peak area were used to construct Table 2 in the
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Figure S2. NP-HPLC analysis

14 15 16 17 18 19 20 21 22 23 24 25

Time (Minutes)

of GSL in HL60 cells following inhibitor treatment.
Compounds were incubated for 3 days with cells, GSL extracted, ceramide glycanase treated
and the released oligosaccharide fluorescently labelled and separated by NP-HPLC as
described in the text. Representative profile showing the reduction in the major species,
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ganglioside GM3, following treatment with our compounds. Data for peak area were used to
construct Figure 4 in the paper.

Cytotoxicity assay

HL60 cells were seeded at densities of 500 cells / well in 96-well plates in 200 pl of
supplemented media containing 0.01 % DMSO as control, and concentrations up to 200 uM
of each compound (dissolved in DMSO) added for 3 days. Cell viability was assessed in
triplicate using the Cell Titer-96 AQueous cellular proliferation assay kit according to
manufacturer’s (Promega, Southampton, UK) instructions.

Compound CCsp (UM)
AMP-DNJ >200
NB-DNJ >200

14 >200

15 >200

16 >200

17 >200

18 >200

19 65+38

20 19+3

Table S5. Cytotoxicity of compounds in HL60 cells over a 3-day incubation time.

125+

% of control activity

]
W=

Log [i]

Figure S3. Representative Hill Slope plot of B-glucocerebrosidase inhibition.
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Figure S4. Functional evaluation of F508del-CFTR by DiSBAC2(3) assay in CFKM4 cells
treated with 100uM of compounds during 2h. Examples of typical time courses obtained with
untreated or 14-treated cells. Data represent the mean (£ SEM) of the relative fluorescence
collected from 12 cells of a field. Mixture of forskolin (10 pM) + genistein (30 uM) is used to
activate CFTR. CFTRinh-172 (10 pM) is used to inhibit CFTR.
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Figure S5. F508del-CFTR activity was assayed with iodide efflux technique in presence of
forskolin (10 uM) + genistein (30 pM). Examples of iodide efflux curves as function of time
on CF-KM4 cells treated or not by 14 (100 uM, 2h). Results are expressed as mean + SEM of

4 experiments.
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List of NMR characterisations,

Compound 7a, 'H, °C, COSY, HSQC

Compound 7b, 'H, 1*C, COSY, DEPT, HSQC, HMBC
Compound 7¢, 'H, °C, COSY, DEPT, HSQC
Compound 7d, 'H, *C, COSY, DEPT, HSQC, HMBC
Compound 8a, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 8b, 'H, 1°C, COSY, DEPT, HSQC, HMBC
Compound 8¢, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 12a, 'H, *C, COSY, DEPT, HSQC, HMBC
Compound 12b, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 12¢, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 12d, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 13a, 'H, °C, COSY, HSQC, HMBC
Compound 13b, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 13¢, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 14, 'H, °C, COSY, HSQC

Compound 15, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 16, 'H, °C, COSY, DEPT, HSQC
Compound 17, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 18, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 19, 'H, °C, COSY, DEPT, HSQC, HMBC
Compound 20, 'H, °C, COSY, DEPT, HSQC, HMBC



N3

OBn
BnO N> ">
05
BnO 7a

0,5

00’}
0ze'L
L€€°L
GGE'L
€LE'L
z68'L

P —
110',
0012
1EL'Z
602°C
S€2'T
r'e
99v'Z.
£85'C
1962
6562
L18'T
1662

SeeIe—

$99'97 ——

o L
82115 i
885°1G—— =

—

W

1,5

1|
ol

o0 e

91LE PG ——
00 99669
680' b N
0L’
058’
g8

S

8LL'6L
ve'sL
£v9'9L~——
000'2L-7
05€'24;
0Ev'8L
92581

€92 18—

Ffr

© orL'ZL
£5E'EL\

|

666'C
e
EL'E
86v'c
828’
eve'e
155’
zus'e
08g'e
LIE'Y

v =
05e'y
[
o'y
188
0.8y
695y
129'p
201
6€L't
6.1
608"
158"y
188'%

35

\\'

{

o)

)

\
/f[ /jf//ff /

)

55

)

9g'22)
sLy'szL =
89221
182221 B
L8121 — — L
Eqmﬁ\l
02's2) -
© Se€'82L
[T — r

£0S'8EL -
G25'8ElL
046'8EL

£50'L;
TL0'L;
8L0'L;
ovL'L,
0942
0ZL'2
9LL'L
V6L'L:
202'L:
yiZ'L
9ZT' L.
1ez'L
¥T'L
£62'L!
122"

6,5

y
\7

|G AN L L [ L L L L L L L L B S e

7,5
NN
7a
T

I
N
Jﬂ

85

m

wdd

pp

JLANLINL TN L L L L L L L [ L B

TT T T T
0Ll 004 06 08 0L 09 05 (U4 (U3 (4 U3 c_T

LA L L L LY L L L L L L L L e ey o
3

06 08 0L 09 0S5 oF 0g 0c 0l

T

T
0 ol- %

R
=)
=)
3S.

ppm

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

1IO ZIU 3]040

P

—13a 1H (1D 1H)

45 4 35 3 25 2 15
P v v b e vy v v e T T s B

BnO

—{13a 1H (1D 1H)

R I e I T I I I I B e e B e B L m ST
m 46

52 438 44 4,2 38 36 34 3,2 28 26 24 22 18 1.6 14 1.2

10 2

8

13a 1H (1D 1H)

l l'” I III - ‘l

w )

—13a 13C (1D 13C]

75 7

6,5

6 55 5

4,5

T T T

4

35 3

25 2

1,5 1

e 1T T
10_20

w
2




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Lo
o [
~ -3
P -
m / h N
oM ~ T [ o
Lo
N 07 F
~ 01 r
N o [e
——— N
N [ F
N 0T Fo
— oz
S 0T C
~ Lo
/ 53 o
5t L
....|4
~— o [
_— ©
= [
— Tz L~
e
= [
. 02 L
~ —oT L
— Lo
[
-
Lo
250, r
150 r
2L0'L, r
6102, [ o
1S4'L e
9512, [
912, [
0LL'L, L
281'L. L~
88L'L ( \llm \ L
soLL e ———— CUTR
202'L. - / L
0L - H L
912’2 2
£22'L -
vEz'L -
662'L 3
1521, -
09Z'L -
Y12l -
182'L! r
F o
o
wdd Fe
N L e N s e e e M RN R —— -
oL 001 06 08 oz 09 05 o 0 0z o ol- %

STL'ET~
§9G'9Z~
0.6'92—"
2LL'8Z~

0LE'LG~
222G
Ovp'yG—""

$98'¢9

£79'69
€8LTL\ N

68€'CL.
SZL'SL
mmN.mhuU
€v9'9L
000°LL

05€'LL~
£15'8L
2€5'8L
219'8L
Lz9'sL! /

82€'18:

[etclopra)
L9v'12)
128'22)
vLL'LT)
96L'2Z1

8yz'8zh —
022821
262'8Z)
1ze'ezt
£ve'8zl

018'2E1L~
195'8€}
£89'8EL
1z0'6€)

wdd

7b

BnO

T
40

T
100

T
120

T
140

T
160

T
180

ppm

L B e

0Ll

T

T
08

T

T
0L

T T

T T T T

09

05

TTTT

T T

o

T
0e

L

T
(4

oL

L
0l-

%




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

27J13b 1H (1D 1H)
8.—
8_
o
= —
4 OBn
- N/\/\/\/N3

@3
>0

BnO 7b

§
=

&

3
Ge
& &

3I5
==
R

<

o <‘>

<+ '

N . , M
i EB”Q .
i D ::

| T

g.

L L L I I L L L B B B B B B B B B B L B AL B B R I
P 5 46 4,4 4,2 4 38 3,6 34 3,2 3 28 26 24 22 2 1,8 1,6 1,4 1,2 1 0,8 0,6
1e 88888 8B8/2T ~ VooV~ N3 =0 noN o

& SRR RIRREeh T = CCIIRIE S o3 228 3

o Q WO DPVON SN IS “© QAN S © o T ND e I~

8 SIEITIIIISS I SB N ISS N e o IS o

) &W T '\\I%S'\Y'\(? TT TW’ (YDVVT

80
| f
-
(330
ﬁ S
§ =1
z

60
1

4|0

20
1

—

1
—_—

-20

e e o e e L e e e L I o L A o o e e o e

ppm 150 140 130 120 110 100 %0 80 70 60 50 40 30 20




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

g:lmm(mm)r m

1 OBn N —— T

| BnO N> 8

1 BnO

== BnO 7b

: ot ° e -

7 EERZ s

4 VS e P

q e T e

: g
3 :
£
pp’“”7|,sl T Ial,sl T ',5',5' Iyé""‘t]‘s'l',a[s""sl,sl'llzls"llzl,sv',’I'l”1l,5'"'11'l/“l51lo1’52|o
g‘i3b1H(1D1H)r L\h\

<] E

] ﬁ LT i

_ OBn N ¥

b BnO N> 3 E

S Bn 1

. BnO 7b E

: { iy W E

N i

3 " , E

] @ ! v [

b ] B, o

] ﬁ. i h 1 ( (] —
of : o w 1 I =
. E

. R o F

1 3

4 I3

3

& ;

‘ E

] i

] |

|

. i {HPw ool & & }

] i 3
& s ¢ =

i Q

| i 2
£ i g
“ppm '7|,5I T I7 T lel,s' o (Ia T 'sl,s o !5 ' 415 !t 3'5 g 2‘,5 1'5 l1 » !5 1|o 113




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

7c

BnO

r

L
=

0

of
o]

1

AR

1

it

LI L e B B B B e
3

Wl

LIS L e e I N

NS

LI B e e B e L ) S

05

15

I
2

25

35

T
4

45

55

6,5

75

85

T T

ES

ppm

S69'€Z
£looT O —
926" 22N

108'82
Ko,mmww
0€'62

896221
09v'22L
£18'22L
182221
mmqme&
1z¢'szt

N3

7c

BnO

|
60

T
80

I
100

T
120

T
140

T
160

T
180

%

ppm




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

1]

10 20 3040

¥

1

P
=

00 '

&

L

b il

8
8
&

3I5

] OBn

nO
BnO 7c

P
LW LA e B B L B
m T T T T T T T T T T T T I T T I T T T T T

P 5 438 46 44 42 4 38 36 34 32 3 28 2,6 24 22 2 1,8 16 1.4 1.2 1

L
ppm

87,430
87,401

W
N
<

87,372
87,328
——65,492
———63,822

o BnO 7c

F I L S e e e B e e L e e o e e o L B A e L B e e

pem 140 130 120 110 100 80 80 70 60 50 40 30 20




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

10 20 30

13c 1H (1D 1H) M
=~

OBn
i N>~
] B%(r?ogﬁ
BnO

7c

ppm
1

N3

§
o

LU L S S s Sy B B B B N S B B B B B B B L B B

pm 75 7 65 6 55

LA B N B B e B B B R B B B L

45 4 35 3 25

18 —{13¢ 13C (1D 13C)




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

9G0°1
S0}
680°L
S60°L
oLL'L
2oL'L
vIL'L
16L'L
212
sez'l
ovz'L
€97’}
8iT'}
882'L
€0E'}
Liv'L
96v'L

L15'1
9€es'L
601,
8EL'Z,
8912,
9022
282,
89Y'T:
444
16T
0952
§15'2
£85'2
1652
¥86'2
866
910
820'¢:
251" e~r

¢ e

LLL'e
06L°€:
9vE'e”
LL8'¢
96€'¢:

)

Lgh'e
SLp'e!
18v'e
£08'€
¥ES'e!
PGS'e!
296"
€85!

165'€
128
08€'y
168'
v8e'y
066"y
SpS'y
8.5y
1667/
S09'y
229'y
0LL'y
L'y
oLL'y
908"y
258y
£88'y!
10'L
SK0'L
090'2
990'L

A R

Ll'L
PrL'L
6L'L
09L'L
S9L°L
9LL'L:
T81°L:
681L!
961 'L
902" 2!
612'L
622'L
SET'L
252'L
852'L
¥9Z'L
€L2'L!
¥82'L

wdd

-

o
©

=

T

WHAE W W

o el

|

e

LA L L L I B B

W

0l

®

T
0 0,

0,5

1

1,5

2

T
25

35

T
4,5

55

6,5

75

8,5

ppm

09'€2;
20L'92

85V L2\
mwwdm(

LeL'62
8LE'6Z:
S9v'62

LY LG
ov'es——
SSP'YG—""

9269
-

V2L'TL
TTY'EL,
8EL'GL\N
§52'GL

fo g Y R —

ooo,mn
vom&u
wmv.k
009'8L;

188

676'0Z1
98e' Lz}
eLy' Lzt
685°L21
208221
182821
1€€'821
56582}

009'8€L~7
160'6€1

wdd

OBn

P P P

05,

7d

BnO

T
20

|
40

T
60

T
80

T
100

T
120

T
140

T
160

I
180

ppm

oL

T
00}

T
06

T
08

L

T
0L

T
09

T
05

[
o

I
0¢

T
0¢

T
oL

0

o1- %




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

%MUMMMJ \}\_/
A8

10 20
1 1

i

1
1

N
w
-}
(@]
z3
§3

BnO 7d

3 25 2
oo ey Ty e Ty

3I5

4
I

45
[T

T
bl
@

L B T I T R U S L UL LA UL UL UL UL LA UL UL IUR LI UL LI F P B
438 4,6 44 42 4 38 3,6 34 3,2 3 28 2,6 24 22 2 18 1,6 14 1,2 1 ° 10 20 30

ppm

54,498
——52,433

51,516
£
=
:\\

BnO 7d




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

13d 1H (1D 1H)
o
o
.
| =Y
@
0Bn Ny o
1 BEO N >SS
1 nO 3
E BnO 7d 3
i @ =5
m -] -
g_
| ®
0o .
3
: o
wes © B | —
o 0 p——
@~ E
| o0
2]
| 3
| 1
4 :
o :
i -0 —
] ] e
- H
£ £ 5
| 3 8
3 3
) A SR
PP 75 7 65 6 55 45 4 35 3 25 2 15 1 %' 4.6 810
S [13d1H (D 1H)
o
o]
=
o
_ OBn N S
3 el = =
] BnO NS e S oeen
E %nO =
g BnO 7d
Sr—
| - - - S
o
| ® - S
- w‘;-u-‘ . @ am =
o o - e - f ——
i ®a sa - s S
2|
8
| @ B G ~ m&.& ?@
g o
p @
,95—‘ aln W-w‘b Eg
] 3
£ 8
g e A e e B B e e e B B A e i T
ppm- 75 7 6,5 55 5 45 4 35 3 25 1',5 I1 » 1|o 2'0 3'0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

oS.?U
000°0:

€911
z8L°1
20zt
1961

L2

S ST

4

o

4

|
N

J/f//
f

)

W

LI B B B

LI L B e B O L

LANLIL B B B B B

0,5

2,5

35

4

4,5

5

55

65

7

7,5

8,5

00} ——

LIy

6665

61129
68L'v9

I‘ENN
th,mn
Nwo,vn
wt,mn
YTr'SL

099'9L~———

00022
€L0'LL
S9€'LL
£51'8L

Le'el! /
0LL'L8:

Y9¥'L2)
§29'22L
geL'LT)
L16'22)
962'82)
v5e'8et
pri g4
8Y9' L€~

9ev'sel
805'8EL 7/
L16'8€)

!

m
(@]

BnO

8a

20

T
40

T
60

T
80

T
100

T
120

T
140

T
160




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

L UUMWM )U\UV\ U

1[0 2|0 3|040

i

6 ol 0

T
a
z
g

LS L L e e e B e I L L L L L L L L L L BB L L L L L LR

48 46 44 42 4 38 3,6 34 32 3 28 26 24 22 2 18

T
101520

b T
*5

ppm

S SERNKER OBn
F el

] BnO

—87,110
73
72
———64,804
—62,096
—55,025
———42,294
1,063

8a

" N " A T YT
Ly A Y AT A ui g L AR W WA s ot

| L AL LN N L I L B B L L I B e B e B e B L B B B B B

2 b
PPM 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

14a 1H (1D 1H)

20 40 60
L1 1

%

Mo

35
TR

40
|

OBn
N\/é
BnO

B3

45
|

8a

50
rao ol

70 65 60 55
| TR BT |

%

=="1

75
|

-<=204 O

85
1

ppm

o >

Ll

oo

-

&>

T,

WP A

VYT YTy vy
Ltk

N

LI LA B S B B B

44

42

4

T T T T
38 36 34

T T T T T T T T T

32

— T T
3 28 26 24

L

T T
2,2

{142 1H (1D 1H)

ZIO 40 60

P

50
(I

60

MR B

0 90 80 70
TSN S S R S N M N N R |
@

101
|

0

R I
£ 3
©

m

P

OBn

B
B
BnO

8a

14b 13C (1D 13C)

T T
PP! 7,5 7 65

LIS B B B B B B B S B B I LA

35 3 25 2

T 7
% 1020

T
15




n 2
8b
// /" / o

OB
N
BB%)O/&&
BnO

A

\

r

o
o
1

\\l

0

0,5

1,5

2,5

35

45

55

65

7,5

e

§16'€)——

601 15—
STV PG
816'29
952'59\\
9E7'69\\
19222
S6Y'eL.
281'SL\
omm.ﬁuu

845°9L

02 LL
2ey'LL
2E'BL
SSY'8L;
629'28/ /
96128

8gv'L2)
ovs'Lzl
919'/T)
168221
91€'8Z wM“
8Ly'8zL
699'LEL

TY'eel—=
026'8E L~

AN

8b

BnO

20

40

60

80

100

120

140

85
n
B

LML L e e e L e I L L I L L L L L L B (L L L L IR

wdd

ppm

._____.___._____.___..____..__.___________._.__.____._‘.__.

T T
0L 001 06 08 0L 09 05 ov 0¢ 0c 0 ol

=
°
2
o
3
o
E
w0
&
o
&
©
=)

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

14b 1H (1D 1H)

: N Y ) S W

10 20 30

i

] BnO
8b

o]

w_|

o %se

<]

1 ‘H!mt

H 0

1 of

1 T
[=]

] =
L

£ g

QpﬁllIIl|||||||l|llllllltlIIlllllllyllvlllllll]||lt|I!ll|ll||||ylvlvll|]lll|||||l]l¥vl|ll|l% |”

48 46 44 42 4 38 36 34 32 3 28 26 24 22 2 1,8 1020 30

] ONEN -
€ NIV D TONU=RANNOWLOW D -3
48 SODN 0T DERNIRD T I N = = O =3
a GO NN SXNCCONINORO MO @
SESESENENEN NOSOSNNOOIBoNNGN <
I I A o BRERNNNNNNNNNNGO -

—51,111

SN SN

2] 8b !




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

S—{14b 1H {1b|1H)

8_

o]

b .

o]

— OBn P>

] N7

- BBO

§ nO

T BnO

4 E=2

] 8b -

8_

1 .

-2

1 O spmo

4 on *me L]

o M recuane

o

- aec

8

8+

- [ SR

1 g
o S
e 3
2 g
§ , — — 1 T — N

ppm 7 65 6 55 5 45 4 35 2 %1 2345
S |14b 1HEIG 1H)
-
i M
-] bl
%__

7 OBn P @ o

1 N/\//
o] BnO
<] BnO

] BnO -
= 8b

: Qg 800 o0 @Dy N “a o,
1 ¢ e . o -
o

: ° -0 ]
8_
s
o
&
o] =° s P ST p— sy
e - Gy w0 “fag
-
L e e e T L e o L o o T B B o —r— T

pem 7 6,5 6 55 5 4',5 4 3',5 Is 215 1'5




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

0,5

3

{ |

r\

Al

2

289°| g
OLp'P§—

/|

h

o
| AN U AL I L L L e I e B
25

55

<)

206'€9
265'S9
204'89
® 65121
9Zv'eL
291°GL
142'SL
089'9L
00 22
0T'LL
L8E°LL
19G'8.
959'8L
- 122'v8:
S9€'.8:

1 |

|

Qd
|
35

ﬁ

e (i

L

5

8c

y6€'L2)

96722}

€19'221 _
§28'22=
262'8C v\
Tie'8eL
£08'LEL~

165861 —= —
050'6€1~

AN

OBn
N
BnO

BnO
e

6,5

BnO

e

(]
c

2%
om

T
8,5

wdd

LN L L L L L L N N L B
3

SS 0S St ov S€ 0g 4 0¢ S

€
a
a
T

_v.___m.__.o N

ppm

0

LA L L L Y LA L I L L L L B B e ey

20

40

60

80

100

120

140

160

oLL 004 08 08 0L 09 0S v4 [ 0c 0k 0 o= %




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

J14c1H (1D 1H)

n{, 1IO 2’0 3|0 40

ve

&5

i5
a

3

a\
?;;
a
B

T S
lvs]
fe)
. 3
@
8 5
38
g3
8
B £
R e U

ppm 3
B
&
=)
o
]

s
lIIIIIIII‘!llIllll'lllIIIIllllllllllllllllllllll[lllllYIYIIIIIIIlYll’lIIIIIIYIIIII|IIIIIIIIIIIllll

PP 5 48 46 44 42 4 38 36 34 32 3 28 26 24 22 2 18 1,6 1,4

N DT ONW
g $9833% 8K gregs  ggy 35 £ g g83

1= SO N @ 0 ONTD ~ew AL N @ N5%
3 LLYTSY OBn 55 geesd 883 35 § § g=x
= /\/\//

_ BnO .

] BnO

I
1 8c
s
s
s
o
==
~
s
&
o A Al o Ao A ribberi SR sk " " AR A L A etttk e
i L v o Y it oot bt
I
s
&
°\°;pm""'"'""'""""""""""""""""""['"""""""""""'
140 130 120 110 100 90 80 70 60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

1020 30 430
[

o

:14c1H(1D1H)j M
3 o MM& /_\__/\/\__/MA"H\_L‘L__/"\\WLL

N BnO

wam> -

- @ -

- MO T f g
=0

LI I R N S L L S S N L B S B B L B B B B B N B B B O B B B B B N B B B B B B B B B B B B B B I B B S B N B B

T
pPm - 75 7 65 6 55 5 45 4 35 3 25 2 1,5 1

i)

] BnO ?VBE\/% ] .
| BnO gﬁ B ;
BnO

1 8c

o 10 20 30
T I
kS

3

I

%g:

"

s [ S At

I T BE b o

e uiw o B

o —14¢ 13C (1D 13C)

T L B L (L L I N L L L B N B L B s L L B S L e By B

LT T
7 6,5 6 55 5 4,5 4 35 3 2,5 2 1,5 1 %2 48




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

ZIET
8z€'L.
yee'L.
plog
yee'L
LE'L
oop'L
1971,
1pS')
681
088’}
119},
£59°
8.8'
980'Z;
990'Z,
€602
0012
1022,

’
-

£12'T
822'2

L'z
mmw/ e
23672 N\ S
G962, f
N
N

N

Y

—

|

1

o
o

3

{1

|

o
o

‘7

o
)

\\‘

o

A

ﬁ

o
o)

ﬁ

0sL'y

6Ly % ZiQ
vze'y o
£98'Y

£68'Y/

120" Q

, n
zo,h an
£60'L &

POL'L

[

L0V'L

€812 ,( -

681°L

1614 - 90
961'2 J

1022

902'L

01z'L
S1Z'2 T
2L
€622
6622
ove'L
02'L
292'L
192'2
562"
wdd

U

|

K'

LA L L L L L B B L e B

2 1,5 1 0,5 0 -0,5

25

I
3

35

45

55

6,5

75

8,5

ppm

LA L L L L L [N L L L B L

o %

0Lk 004 06 08 0L 09 05 U4 0€ 0c ol

Pradt4
oL _.,mNU
TET'8T
LE0'YE—

z8L'L¢8
299'66——

V18'6Y—
192'16——
9LEYG—

6119
YOZ'G9\
668'S9\\
oow,mn/l
09€'€L;
9L1GL
mcm.mhuu

059°9L
000°'2L;

vouﬁmww
15614
0084
065'8.!

¥29'L8
£92'L8

8Lzl

YTV LTI\
£€6'221
2r9'LTL
§28'LeL
068'221
662821
zle'8z)
GLLLE b~
68Y'8EL 7
L¥6'8EL

£V6'SY | ——m

.

OB
N
&
BnO

il )

kb

TRTEN WOTT PRI}

T
20

|
40

T
60

T
80

T
100

I
120

T
140

I
160

o.




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

o_|16a 1H (1D 1H) U
8
f= =
8
8_
*d
4 \L
] %
]
©w_|
&
.
w_|
&
<
w_|
¢
] z
g 8
L B T I I Iy Ly ) L L Iy I L L S I I Iy I ey |
48 42 4 38 36 34 32 3 28 26 24 22 18 1,6 14 12 % 1020 30
Je RS3298 3 DT ROWONYT N T OOV DD RN ~ 2o oowoc-n o ~o
g 5383593 C3eR8ebIEI838R2388k =28 228298 28k K8
4 R e NRQUOC =IO M =T MO DN @ No ON~ O 0D NS oN
NNNNNN N Ny =00 ONOLOVLDDOOND W < -0 D OISO © 0 O =
] SRR SpollErereedopdggy 3 59 2588 88X o
& ' NNeE o T oY Y Y
o |
8-
1 | N=N
] o8n N\h
: BnO‘gN/\/\/
S
® BnO 12a
=
2
o
E
o
o
] I ]
" " " " " ' ik o e " " A " o
" v e Ay I rﬂ y o . v
| | r ’7
S [ | II
gl_
e |
S e e B B LA o o e B o B B o . B e e e e e o e B
pem 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

g 16a 1H (1D 1H)
8]
3
E
o
. I
o
1 o
- P
] OBn N=N
1 N\/)j
| BnO N>
BnO -
1 BnO - =
| 12a - e
8_
: b d < enmm o —
I - e, A
- O I o —
S— -
|
- <
g
] £
3
& E
b - c—
b Y e
| 5}
@
£ =— o
1 o
@
o T L e e e e e L L e o B e
85 8 75 7 65 6 55 5 45 4 35 3 25 ! 1',5 b {0 20 a0
o_|16a1H (1D 1H) ’
o
o
o
= L
=] . P
- :N D 1!‘
J OBn N 3
N/ 8 E
E BnO N o) o .
o BnO § ' '
| BnO 12a .
| -
i
i s @ ' @ ' =
b & —
| i Wy e
o ! ¢ LT 5] ] 1
8 ] ] ¢ @
i w W o
o
2
= g ] & w
. . 0. @m0 S
- o~ wn e © —
| [}
L] § — e
N [a)
o
@
] ] 8
e e o B 0 LA e ey e o S e o o —TT
PPM g5 8 75 7 65 6 55 5 45 4 35 3 25 2 15 1 05 ° 40 20 30




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

e U U s
12b

OBn
ﬂ
[e}
BnO

-

19|
~]

3]

et

wh

4

i

Al

1

A

LN B L 1L I L L B e e B

ppm

0,5

1,5

25

35

4,5

55

65

75

TTT T T T
004 06 08

T

T
0S

T T

T
(U4

[
0¢

|
0c

ol

T

oL~

x®

126'€2
088'T
6£8'9z—==
18182~
SpZ'0g"
086'6———
1g1'28
90968 ——

el E—
12)'2G——
L9EYG——

69269
902'69;
omv,mwMM
9ZLTL
£9E'€L
€EL'SL\N
6Y2GL.
o) e —

000'2L-7
0S€'LL
99¥'8L
218'8L

225'18!
04Z'L8

628°1ZL
nwm,»mv(
68Y'L21L
88'L2)
88L'221 \
0L2'szL
90€'8z1
LEL'IEL
LY'8EL—=

£€6'8E 1~

$96'SP } ——

Lk

N:N
N.

2b

1

BnO

LA

T
20

T
40

T
60

T
80

T
100

T
120

T
140

T
160

T
180

ppm

T
0

- %




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

8 |16b1H (1D 1H)
g_M
= . T [
] é
- ) I &
¥

25
IR
-

] (]
o] ! ™0 [
i [}
o] ‘ o '
] ¥ 04
1 '
.
| "
-] ]
¥ L T
T ;8444
i 1 °@
¢ .
10— P4 I
gl ¢ \
o ML B B B By I By I S I S WL S SIS I SIS WL P R
pem 438 46 44 42 4 38 36 34 32 3 28 26 24 22 2 18 1,6 14 12 1 1020
1: 28RERIEY 23 IR3CE2E3 B3 333 22 =mze
& RCBOBIE D 88 2I8-888E  BFK 238 23 2882
& PR N 22 RESYH8NYI  BAR 2 ]S 8§ 5383
| aaaNNNNAa N NN T 0OWLWLON 0w 0 < N o D N O W © WO

BnO 12b

LA B B B B N B

ppm 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

10— 1| BT N

OBn

Bno 12b - T

@@

16b 13C (1D 13C)

ppm

LU e e B B B B I A e B e e B L Bt S Bt B B L B B L B B |

.
ppm - 75 7 65 6 55 5 45 4 35 3 25 2 15 1 |/° 5 10

8_1%11—‘“00 UL MMM\}WNUUL
1 N=N [
1 OBn )
i BRO~Y E N/\/\/\/N\/)_\ b ¢ b
J EnO o
o BnO 12b ,
£
] £
: ' ] §
o ‘ ] a
8 p i i ¥
4 L )
1 { "
. . Spa oER b 8
: g
o | b g & & g
1 g
£ v ¢ é
R R R A N A N N T R AR ‘|51|o1lszlgj




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Lo
[ o
L2 3
I 3
_— SEV'ET 3
\ - ZLE'9T\
801 = 662°22\\ —_
m - 651'82:\ 3
TS F o 0V6'82- — =
B — — 6£2'62 7 — |lm
i) 3 ££9'627/ 3
= r 09z'08/ /" -
A r 9£6'cE —
— [ 601'2€ - 4
- N 195'6¢
¥4 L
T L
~_ o 602'0§~——n —_——
- 882'26—
b —
|\o|m + 268 §—— —
+ 2£9'€9
+ 111'59
0T o 61259 ——3
- F 6892 ——
F €56'EL
—5T r 811G\
lﬂ [ v 822'SL —_————
5 e £59'9L~2 . —
- r So,k\l = —_—
L ¥0T'LL. _
r 088'LL
[« 998 m
N zrr'Le ——
[ 04228
=20 L
6¢C L
_6¢ [ o)
) C 1
= L
62 -
— -
o
N 9e8' 1k i
ol 928'9Z1\\
hd S9€'421 —_ 3
C 09v'224
B §56'42h
N pLLTY © -
o 872821
L 782'82)
B LEV'8TL Z\
B SLLLEl—== \ —=
L 2av'seL 7 z-z I 3
- z16'8eL 3
r P16 N
L o 1
L N
L -
- f— I~
881 L
_60 [ o
[~
N 3
C &
B oz nnu
[ o o
C (o)
[ =
oF
F o &
2 -
wdd rE wdd
L e L Nt s B S Sy R S S S B NN B B R Ry E B B S B H S B S T T T o LA B B L B B B L B e B N N B NS N N S By N B B B B N B By S R B B B B B B B By B s e e
0zl 00} 08 09 o (4 % 094 oyl o o0l o o o o 0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

S_MUMMWUUMU
8_
8—
-
o] i
]
o]
o N
4 N=l
| OBn D
e BnO N/\/\/\/\/N\/jo . .
. o
o] BnO 12¢ é' «a
o @ .0 a)
i ? @
.
o] @ ; @
<
g‘ []
e I B A L I S I I S I I ) I I S L I IS R IS P
438 46 44 42 4 38 36 34 32 3 28 26 24 22 2 1,8 16 14 12 1 10 20 30 |
o egﬁggg = mon é;m ﬁumﬂncr&p—c‘w&,;‘ ‘o 0w
g SRERA B g8 3R BBRPSCRECEVITRSERT
N=N
OBn )
BnO N/\/\/\/\/N\/)j
BnO
BnO 12¢




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

S—WH“T)J Uk MMMWMUMV%

: N=! > P
OBn N -4

1 BnO N/\/\/\/\/N\h <

1 Bro © pre.=e

o BnO 12¢ -

| -

1 o - o e

| S

B 20 OO o

o_| g

@ «

“!—_' °

. e

=

e e L B B B AN A B e e B L B e e e  NLALAR A T o

PPM 75 7 65 6 55 5 45 4 35 3 25 2 1,5 1

SWMTJ UL MMMMMMUMUK
| N=N I
OBn ) . B

g BnO N/\/\/\/\/N\)j L4 ’ ¢

R BnO o ﬁ

N BnO 12¢ 5 4

] T )

T 4

o ! i v '

] i 9 i ?

- 1 1
1w i bom

. o B 5 wE O @l
N W LN

&1 o 4

gr—r—r—7Tr—rr—r1r—r—V—rrr—r—r—rTr— T T
pPm 75 7 el,s :a 5‘,5 '[5 4',5 'Ia 3',5 Is zl,s I2 1'5 !




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

180°1
€20°1
180'}.
S60°}
80L°L
LELL
2511
€8L'L
9611
502'L
'l
20€°L
€2’}
gee’)

L18°)
819°L
269°L

Vime—

i

CONLTROOVLONOTROY
RRYRRS IR nINg
LOLOIINNT - QRO R
NN NN NN NN N =

o
>
o
o

0o
BN S
oo
e

VSe'e

ov'e

12d

BnO

g

r

o
|

N

o)
)

gl

W

d

i |

%

A/ lef |4

:

\PUSEA P (93 7 o 5 S5 15 5 A L8 B I ) B P P 2 S8 SORL P 15 99 ) . 2RO S S 9 O RSSO, AL T T S 15 ) L T LB R 89 B

{

e

o)
ol

65 55 45 .35 SRS Hb s

45;

=

PPm

SB9'ET

PLY'9Z\\
08722\
G22'8Z:\\

926'82~

V0€'62-
9ev'62//
§L2'0¢8
66'CE:

91287 —
£€9'6¢

€920§ ——n
16€7§—
eV PG——

218'€9.
£12'G9.
17559
789°2L
z8e'eL
680'GL
902'SL

(o

AW

Lt

05994~

000°LL
16111
06€'24
9vG'8L
619'8L,
61718
98€'28;

S5

zz8'iel

628221\

E\EW

£e5'z1

992421 O

268" LE b W
€85'8EL—7 Z
820'6€}
E6'Gh | e
ke
~N
o
&
e 2
o
o
@&
%3]

9zz'sz) -
262921
Zav'ezl =\

¥

v

160 140 120 e

e




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

I O

40

Y6,
%
4 ina

00

2‘5:; B

$

.. 50 ) ., ., . . ) L e 0 L ) B

Bl dsae a0 se D se 8 B2l el g ol D




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

| H)J kL MMMWMUUMUVM
,g_ E
. 0B N=N -
1 " NN = -
| BE(r?O N >SS 0
e BnO 12d e
| -
% - == £ ——————
tom
‘ - - .- = E—““’
g T a
- e [
8— g
_i -
] ]
:‘?!'_
- .
1 e
< —
= [6]
g_ T { SRR R 8 = T ! p T ;PR ? §E RS } EEER N T i §
Teem e i = : s A a 0 w"’lﬁ'!ﬁl;s_
Sqw“““f’ﬁ”’J UL MMMULNQMUMUVL\J
NN
D e NPT 6 | F P
O/@ ﬂ
12d
il
g -ﬂhé v
1 ot i
) . 5
non, oW i) -
| b i ] 9
| w o
i { i a
w @he. wes s =
- LK mip P 90 =
e " %
= i i g
R 715 o ~6I,5" . e 4’;5 g i 315 ey




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

2911
z8L'L
20zt
z8e'L
68"}
sev'l
8IS
809'L
29l
606'L
§96'L
€202
880'2
€0L'2:
yEL'T
1812
812'C:
950'€,
020'¢
180'¢,
PL2'€;
662°€
§TE'e
8Gb'E
S87'e
L1S'E:
099'¢
899'c
689'c
169'¢
088'e
998'¢
688'¢:
$68'¢
806'¢:
8186'¢:
9€0'Y:
950'p:
120!
PLL'Y!
L0E'
2354
68E"Y
zv'y
89!
10S'y
5GP
655
PL9'Y!
SOL'Y!
0LL'!
108'%!
0e8'y!
198"y
920'L
1€0',
1€0'L
0v0'L
9v0'L;
250'L,
YTL'L
EFL'L
2612
€9L'L
BLLL
681'L
961'L
102"
912'L
€22'L
122'L
622'L
S€T'L
6€2'L
652'L
992'L
692'L
182'L
262'L

e e

e o

N:N.
N\A/N

OBn
BnO

BA%%

13a

g/,

////f///////

»\

o e

|

LANLENS S B e e B B L 0 L L L L L L L L L L L L L L L

ppm

el 1ot

o

H

W

05

1,5

2,5

3,5

55

6,5

7,5

8,5

®

4,5

¥60'8Z——
0LL'Pe—
656'96——

Lg'oy——ro

188y

BYSYG—

€129
£26'29

N
08S2Ly "\

128'€L
Z9L'SL\\
mmu,m\.uu
€79'9L,

=touir

gN,R\
05€'24;
18¥'8L
879'8L

85028

86EVTL
9v'LzL
96221
695'221
184'22L
89821
112'82)
82€'821
107'8Z1
€89'/6L—=
815'8€L7/
£96'8€1L//

288 1vL

=N

OBn N

BnO

B

13a

| ! Lo
I .
———

120 100 80

T
20

T
40

T
60




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

: '
] 0Bn N=N @
2 N N
i BA%% N o g%
1 BnO
o 13a ; & ool
b 0§
b P (5] it o
. 800 25
] 2 503
i ®0 'c, ﬂg'
o] CT Y o
J “ 0 [11]
i @ o
] og Y @
| Wi e
-
P N P N S S A A e s e A A A A A
w_[15a 1H (1D 1H) \[L UUM
] OBn N=N .
i N N
. BEQO \A/ TR QRIS
7] BnO R
] 13a ce e
- a> [~
“] < .o
N P @
J R MM@
8 «o @
- (11
E g
-
| o
e 8
& = 7'5"'"7'"'e',s""é""s',s""1—,""4'5""1""3',5""'3' T T T T




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

= UL MWMUW
& 1
: OBn N=N ) b
N N
N BR% S ! é
] BnO é
] 13a
4 Ik '
1
_ . |
] ¥ )
o] g, b :
1
. |

_ ‘ , )

E ml B. w’" !II*W‘ !

: g
?5—_ l.;u W@ 1. , %
£ . ] 8

s N P S P S P T S S A L S T




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

wdd

13b

N

e

|

r1

)|
o

=

y

W W |

|

T

LIS L L L L I L L D L L L B L B R

2

ﬁ"’
S
N

ppm

0,5

1,5

2,5

3,5

4,5

55

6,5

7.5

8,5

T
oLl

T T

T
004

T
06

[
08

I
0L

1
09

T [T T T T T

0¢ 0c 0l

05

T T

oy

T T
3

0

0l

%

621'1S;
096°€S:
1E€09
1€6°19
0ZL'€9;
70099

Nuw.mn/’/
8LE'EL,
961'GL
692'SL.
825'0L
mmmmww

282'9L,
00022
9LL'LL
02'LL.
YLl
V2GS LL
L19'LL!
0r'8L
145'8L
29128

682221
$8E'LZ 1\ \
€522
819'/zL
8LL'L2)
€56'L21
ole'szl

628'L€ 1
mmm,wQY
szy'geL-/
026'8€ 1

000Gy ———

BnO

13b

T
80

I
100

T
120

T
140

I
160




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

8_15b1H(1D1H)
2_
ol

] OBn N:N‘N
o] . v
2 BnO N/\/K/ / —
1 BnO 0 ‘ —
i BnO 0] 5 e
N 13b (

] N

1 ®
o] ©
&
o]
o]
-
o]
o] i
) C__
i =
w0w— [

1 z

T |Ill[lllllllll’lllllllIllllllllllllllllllllllllllllllllll T T TT T T =

PPM 52 5 48 46 44 42 4 38 36 34 32 ! 28 26 2'4 s "2”II1I,8 A 1'4””1!2 "/°I51lo 15
i 83358883 e seossr g5 8 s sz 3 s

& SRNNNNS z2  B58¢x 38 88 ] 3 s 3

] gggaaag 5 Reegd g8 3 §8 & 8
] Y7 DT G A

b OBn N:NN

1 BnO N/\/\/
. BnO
8- BnO I

] 13b

b |
%_
e]
o]
o

" JL [ m l |

& I
o]

B e B e e e e e e e e e A B e e — —

Fom 180 160 140 120 100 & & N zloI C o




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

S [15b 1H (1D 1)
8_
o]
o
8_
— A
] OBE\/NQE{N
] BnO N X
B BnO =B <>
- BnO b=
1 13b
| - o S
4 = e
N !
4 =
«@e —
_ .. C
] .o
K - —
_ . [
e
5
. = L—_
| (5
e
£ =)
| o
e
£ 8
G T T e T T
PPM 75 7 65 6 55 5 45 4 35 15 % 10 20 3040,
]85 1H (1D 1H)
8_
g"_
=
& S
| OBn N:NN o
X
J BnO N/\/k/
- BnO =)
o BnO fo=-
iy 13b
4 ¢ o
e o
o
: r@ 3 ?' @ ah o
1 ' [} ]
4 : @ Da Pu Qe o ls- E’ ¢ a0
. w O s @ o © o
4 L LR =1 '9q ] S
s
o
J (€] <] e 5 o S
1« we <aian Gl —
] 3
o] 9 e Q=0 = o
i & oo L 3
£ @
=y T T T T T T T T T T T T ] T T T T T T T T T T T T T T T T 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 T T T T T —
pPm 75 7 65 6 55 5 45 4 35 3 25 ! 15 % 02030460




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

910'
0€0'Z,
S€0'L,
050'Z,
9G0'L:
'L
§GL'L.
9912
[
6LL'L
¥8LL
16LL
861'L
502"
TTe'L
622'L
oge'L
952'L
192'L

o

{ Y e e

d |

|

4,5

{4

o
o

e

W

LRI L L L L L s e B B

| BN B B

ppm

LB e B

05

15

55

6,5

7

7.5

8

85

xR

WL'EZ~
99662~

foio Ay —
120'82
11962~
SL0'Ye——
68796 —

€20y ——

L10'2§——
L0E Y G

62029
8LL'EIN
:«.mwz(
LL'eL

8EE'EL
70L'SL
_.mr,mnuu

059'9Z~]
000°2Z;

«ON.RN
05€'LL.
Zre'8L
0EV'8L \.I.

16148
11218

920'ze L
SS8'9Zh\\
LSE'L2)
Shb'LeL
[eiclepid)

LT

6l2'szh
662'92 1
807'82)
VL L —=

£2r'8eL -/
288'8€ L

280" LY b~

wdd

N :N,

N

OBn
N
Bﬂ%éﬁ
BnO

001

06

08

13c




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

10 20 30
L1

¥

15¢ 1H (1D 1H)

1
TR

1I5

35
PN R

o RS D @D © W W D+ - e s

]
]
i
¢
!

Do

38

8%

OBn

BnO
13c

N:N

NMN

%
a4
@
o
'

= TR = .

fosR- g 3

[f‘('fﬁ

156 1H (1D 1H)

46 44 42

38

36

34

32 3

28

26 24

22

18

1,6 1,4

1,2

L L L L L L L L L L L L L L L L L I O I L I L

1

B

T T
10 20 30

e

———54,295
—51,977

R
ppm

T
150

T T T T T T T T T T

140 130

T
120

LN B B B B s B B B Bt B B Bt B B S B B B S B B S B B B B

110

100

90

80

70

T
60

|
50

T T T
40 30

T T

T
20

T T

10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

D UL MUM“M
. _ M\Jh
o]
o
BRI o
- Loy
T S - -
8_
| 13¢ - =
] - T a =
8_
i R SR
| - CImes -
i 3
i o -mnamn: e
%_ T ;
] - Py S
| L
e
] J— 3
<0 ome -
& i
F_ =S ot
-
e e
- g
| 2
E g
13 = 3
R R T T N S
75 7 65 6 55 5 45 4 35 3 25 2 15 % 45 810
S [15ectH @D 1H) |
8_
o LU
. =N )
OBn N=R
. N L] )
_ BBOféN/\/\/\/ ¢ wé
nO '
2] BnO g
Y] 13c 1! ¢
8 2
i 4 ) [ ] 3
] W ow i
o é é W i ] —
] U S
o E
& ; i
*] v ( { © 3
1w e o —
i =
1 E
i E o
] 8 % - —
4 E <
L 8
c 3 8
Q T T T T T T I T T T T I T T T I T T LI 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 T T T T T T T T T T T T - —
PP 75 7 65 3 55 5 4',5 4 as : 25 } 15 bl o4




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

48 c‘o FYYYIY YT STooaopooenssad FT22E2
] OH  noN e S i A
ES HO N LN
4 HO \/K/
4 HO (
w_| 14
“ |
o]
2 [(_ [
] |
b |
o]
] |
o] |
o] | I |
] | h l
] o W W e W
i o o) <o o 0| - (2] o
A e L e B B e e e B i
- T T T LI e e e e O B B o
Fp 85 8 75 7 65 6 55 5 45 4 35 25 2 1,5 1 o5 b
T: 8 P _ bdos |k
18 = < S PYR&
J g ] b2 N
2 8 o P58
e] | | (
= e
| Hﬁ N
1 O
] HO
o 14
o
o] |
o]
]
e |
o]
i I
g |
g |
‘ A W
e et At w
ol Y N S s e s e | — T T ——r——r——T T
PP 180 160 140 120 100 80 60 40 20 0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

817 11 (1D 1H)
-
o
= N_
4 2 2

. OH N=N

) H N N

1 Qo \
o] HO

14

IS

8
1
Q

17 1H (1D 1H)

L B L N B B L B B N B e B B B e N ey B B B B B S B B B B B B N N S

T
pem 8 75 7 65 6 55 5 45 4 35 3 25 2 15 10 20

ZIO 40

17 1H (1D 1H)

OH  N=N

o oo - T - S
®

%

E HO

14

8

40
1

ppm 1
i

||.|||||||...||||:.|..-:qu..||.|||||||||||||||..||.||||||||...|||||.|..|.1/1|

m
L 8 75 7 65 6 55 5 45 4 35 3 25 2 1,5 12



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

ppm
—7,748

02
97
54
52
51
48
31
22!
21
21
201
20
01

N:N‘

wwwww

25 2 1 0,5
. of M | | .
i Hﬁﬂ \
HO
7 15
|
|

2 |

] |
- [

] |
" |
<] |




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

EEUIN ot by

Hﬁﬁw“

~— 15

15

[ MUV

Q_ﬁlllllIIIIIIIllllllll|ll|llll|l|||l|||l|l|II|1III]|||||||||||ll|[l|l||l||||||||||||I|IIl!lll|l||lll

P 5 4,8 4,6 44 4,2 4 38 36 34 3,2 3 28 26 24 22 2 18 16 14

B3

L1
ppm
125,963

———78,169
69,072

67,972
——63,238
—41,421

—37,797

o R ik

29,850
29,743

e

~——20,996

id ik e
Ll wlv'l”“"'"

s L L L L L L L L R L L L e B e s L B B S B e e

pem 140 130 120 110 100 90 80 70 60 50 40 30

20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

il

—mmlom)

I ook LWL

T T T T

6,5

L L O L N B B s By B B B B I B S ey

6 55 5 4,5 4 35 3 25 2 15

<

« — 18 13C (1D 13C)

o]

p
AL

i

il AR UL

20
|

i
| 3

18 13C {1D 13C)

TTT
% 0,8




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

55
I
ppm
——7979

—4,072
—2,800

el VN

5 40
[ERER |

3!
1

25 30
PR |
~

\

f/// //

20
| R BT |

15

10

MR ]

| |

I . |

5
|

| W ol e el A

-5
|

%

T

P L L L L L L L L L L L L L L L B B e B e L B

P 8,5 8 7.5 7 6,5 6 55 5 4,5 4 35 3 2,5 2 1,5 1 0,5 0

6
1
ppm

L

—146,314
127,240
———78,253

5i5

N S AP T N T TS ST
T
I5
o)
Szﬁ
é
z

1
|

L

0r5

3

0,5

%
o
3




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

E J/ w WL
<

JV UV

: Q&M :

16

gee

009

fed

8

4
|
o

2

VY N N

T
=]
T
@

T T T T T T T T T T

phm 42 4 38

38

T T
34 32 3

L B I B

28 26 2,4 2,2

1,8

1,6

14

LA L UL Ly L L L L B e B B B B B B

LT T

L
P
67,914
67,729
64,311

40
I

1
P

127,240

——178,248

_~68,966
—_

0
L1
=z
W
Z

121
AT |
=
(@)
ﬁg

%/\
pd

00
1

T
O

1

16

80
Lol

60
1

0 20 40
ro Lo by v by gy

-40 -20
TERETE AR |

00 -80 -60
| IR AR |

———41,246

37,682

—,

37,487
37,389

5D

29,899
29,744
—26,987
——24,786

pm 140 130

120

LA L L S L L L By B B e B S e S e

110 100 90 80 70 60 50

g1

%

|
40

30

20

T
10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

QEW/YM JL jWKﬂMUWUM _
. - £

4 E=1

| b o

3__ ey 50

] OH N:N‘N —
] HO RN -

i HO @ a8 < o

= 16

E ) -

J - -

o -

- -

g_

e

Q

e L e oo s e o e o L B B e S e T T e e et S
pPm g 75 7 65 6 55 ! s 4 35 ! 25 ! a5

o |19 13C (1D 13C)




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

g g F$5 §53888 23329
qe ~ 2 < WO PO N e e v e
! | I hdl \
4 N=N

Ca OH )

] HO N/\/\/N\/_\O

; =

=N

| I | A

] I
w_] | |

i | |
1 |

oW o 1ol

| I
1.0
e

%

A L L L L L L L L UL L L L LN N L LB L L L L L L L I LI BUNLEL

3
o

85 8 75 7 65 6 55 5 45 4 35 3 25 2 15 1 05
T © -

£ D © o~ 2385 88583 ALY TRY NS o

18 = = 5 8 ERB 288BCHP2S5HIBIA R =

1 g & g o5 gugeedrsessgsss o
= TSN
©_|

4 =N
o OH N

N/\/\/N Y

b HO o)

1 HO 17
[

1 1 |
o|
o]
©0—
]

i | N

] | | I

- | !
]

1 | ! |
° w
B s e e N B B e B o T B B e e o e e e LS A o s s s ey B s S S S O S
Fpm 180 160 140 120 100 80 60 40 20 0




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

N S A U U‘%

1 8

N=N Y
OH )
N ] WP @@
~— H N>
ﬁ& o
HO 17

IR

s .

20 1[(1D 1H)

&1
o s e e L B B e L A e e e e e e e e I e e e e e LA e e e e e L e MR R
ppm 75 7 65 6 55 5 45 4 35 3 25 2 15 * 8
1g o o © NY O N @ MR TONODEDRORODN B
1§ 3 3 8 I¥58 85 288 2852852888888 8
e]& 3 R 3 BERE 2 Q82 SE8338BBIII3HS =
1
&
1 =N
o OH N
=7 HO N’V\/N\/j
] HO (@)
] HO 17
o]
R
e
<]
<
] |
8_
] iy

] r i ¥ Ll o MOy e 4 L e N L4 ¥ .”, l, ]w ¥ mvmn T L ]w S
] [

T L S L S L L B L B L L L L L L N

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

il 1N

] X NiN)T -
N/
B Hi N> "> . =
1 So/g o 2R =
HO 17

S -

J 3

- =l hd P —m— |

) < oo - - —
o]

T e

] it ) =
8- am S

] s
s 3

120
1
i e

3 [

| 2
Q

- =
ps p
]

— o
2

J ——
£ 4
e
ppm 75 7 65 s 55 5 45 4 35 3 25 2 15 3

£l N N T

o) L ) B

40
[ -
e iy
Pt g

1
U A WL L ‘1”'”‘” TP 'V | r‘h (v T wlmuy’rrmp T

°

&
) B =

E 3

2] E g

= F ]

£ 0

] n b i

I3 [0

Tt S

- I e e e e e e e e e IR e e

pPm g 75 7 65 6 55 5 45 4 35 3 25 2 1,5 4 12




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

I sl J/J/

L

18

OH
N
HO

988°L.

wdd

olef

f

1o |

:

H

| el

I HE

o

LI e o e

| LA ELE B
0,5

25

L L B B L B B B
6,5

TTT T T T

T T T

LI B B
8,5

T

ppm

3,5

55

7.5

R ANL Y B N B |

0S Sy oy

S 0g 14

R

¥0€'8L

18'78—

902'SZ ) ——

i

N

=N
'\/)ﬂo

OH

N
HO

18

100

120

140

160




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

"

I I AT, UL

1,5
i
>

25
|

35
I
Coecnon. e etnmy e

45
|

ppm
L

ol T IV \a

E3

o —|

ppm

——123,704
81,297
81,287
76,758

——66,434
66,083

===

~63,892
—39,337

———36,883
29
28
28

—<8,
67,408

—— T T T — — — — —— T T T
pem 140 130 120 110 100 90 80 70 60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

~—21 1H(1K1H)

L

N:N
N/\/\/\/N\/jo

HO 18

1

ppm

IO ol JU

R

L L L [ B e B B e e

PPM g 75 65 6 55

LA R B L L O S R B B B B B B B B B B

5

45

3,5

3

| LIS AN B L B ey B B e B |

2,5

2

1,5 1

«—2113C (1D 13C)

21 1H (1] 1H)

4
P

T Do T U

P

e v

g
PP g 75 7 65 6

R
55 5

4,5

T
4

35

3

25

2

~ _|2113C (1D 13C)




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

22 2'4

0

2
|

18

16

14

12

10

8

ppm

7,833

N=N

OH )
N \h
HOS NS S o

HO 19

3:207
3,202

~2,960

—4,436
4,317
3,221
3,216

7, ./7

g 2 o e el

U

1

Yo el

ppm

8 7,5 7 6,5 6

5 45 4 35 3 25

LANL I L L L L L L O L I O O I I B B

1,5

1 05 0

20

14 16

12

e b v b by by b b by

0

10

1
ppm

——145,883

OH
N

Z-z
)\
N\ _Z

N

|

HO

Y
©

———125,000

—101,973
—82,644
78,319

68,

67,

67,




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

©—22 1H (ﬂlH)
5

Aol VWL

OH

1 ¢

% é;#
H %9’

8 oo §

‘\Wﬂw W f\mﬂﬂr

22 1H 110 1H)

]
ppm g 75

LI B B S S B B S B N B

6,5 55 5

45 4

LN B B R B B B B B B B B

L L B B B B e L L 1
3 2 2 1,5 1 %

35 5

~ -
o —

180
| I
ppm

160
125,000

——82,641
—78,307
—67,973

~68,937
~67,564

L1

120 140
caa ol vl

60 80 100
Lov oo Lo Py ool

40

20
[ IR

-2
e b Ly

-4
[

ry
1

=
3

~65,479
55,019
~54,503
—51,366
——49,379

~48,912

——40,876
—38,422

140 130 120 110 100 90 80 70

i Ly e e L N s B B

60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

_221HI}1H)

I ol DU

40
I

60
|

80
1

100
1

1|20

OH

ppm

7,5 7

T T T

T T T
6,5 6

L S |

55

T

5

45

4

LI S B B B B B

35 3

25 2

LI B B B B B

1,5

22 13C (1D 13C)

)

o 8
WA}

22 1H (1DJ\H}

20
1

40
|

60
1

80
1

1(IJO

120
|

140
-

ppm

OH

"o

HO

R

it

ppm g

7.5

T
7

LI s B B B B s B e LA N B B B B B e |

65 6 55 5 45 4

35

3

2,5 2

15

» |22 13C (1D 13C)




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Eo
[T
e
161 b - B
sl = J Fad3 ke
6ev'L J - L
IypS— 06 [ o
[ — / — - B
1891 —" - = L
608 b~ ,/ 5 &
28" - LS L
9807—— — 0 Bo
// —_ B
/ 57 B
AL L
[ o
N o
/ B ks
- &
66 ~ G &
2LO'E\\ e L
20z' — e Lo
902'€ S~ - _rt F
11z - K7 F
s1z'e > - —<b F
oum,m\l S~ A Ea
S62'S B
89L' L
Gus'e S - —te L
—
582" [3
wom,v/i( — — — —57 L
vegr- = ESA i
18rr — - U =% e
o — "FW |
Lo
[ o
M o
O &
—
D C
Z-z L
[ o
[T ©
o L
N L
=1~
[
=
9 o -
928'L——— w/ﬂo — e B
I
Lo
) L
oT B
I [w
e
wdd FE
e B T ) . 7 P 6 1 o € 7 7 ) o o ot B et o 0 3 s o sy £ 20
09 iiiog 05 sy o e 08 ST e ol S 0 G %

o
o
&
o
-
b3}
-8
182'08——— — 3
125'28—— —
= | gl
@) -
o
ﬁm
000'6Z4 N._\ﬁ — = r
zZ-z 3 L
°
IS
o 3
N = L
8159 b —— W - L
)
- e
T = L
p=af Je]
O/&H .
a L
oT = -
I °
e
= L
wdd |m
s
T LIS S e e e ey e e L e e e e B L s 3
ol 8 L 9 S 14 € 4 3 0 %




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

©7123 1H (10[1)
®

O UL A UYL

g0

£

&

-w’é’ T

o
T YW VTN

23 1H ]1D 1H)

PP g 75 7 65 6 55

LN L B e B B e S O R s B B s B e s B B B S Sy B B e

| BB B e e L ey B Ny B B B 1 1
4,5 4 3,5 3 25 2 1,5 1 *

o]

....
ppm

120
L
——125,000

100
|

OH
H N>
o
HO 20

20 40 60 80
Lo v by v v v b v Ly

-60 -40 -20
e by v v b v by

-8|0

100
I TR

38,432
380
620
133
919
536
543
215

—82,534
80,284

58,

58

57,

54,

51

49,

49,

49,

49,

49,

48
———40,876

Z-z
ﬁ/%

T

|

% -

L L s B s S e e

pm 140 130 120 110 100 %

T 1

LU B B S B N B B B B B B B

LI B B B B N B B I B e B B B B

80 70 60 50 40 30 20 10




Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

E) Al AL

%

20
|

40

60

80
|

100
|

23 13C (1D 13C)

ppm

A L L L L L L L L L L L L L B B B S e s B B B B B S s s e e e 1

m
PPM g 75 7 65 6 55 5 45 4 35 3 25 2 1,5 1

~—
o —

- J AL ALJURUT

N
i OH N N
R s -

E HO 20

e e

1 i f

||1II|lll||||lll||||l||||||lll4||Illl|lllIll|||1lll'|||I||II1|!III|II|III

ppm
8 75 7 6,5 6 55 5 45 4 35 3 25 2 1,5 1

©—23 13C (1D 13C)




