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Experimental Procedures and Characterization of the Prepared Compounds

The *H-NMR and **C-NMR spectra were recorded in CDCl; (internal standard: 7.26
ppm, *H; 77.00 ppm, 13C) at room temperature using 400 MHz NMR spectrometer.
Accurate mass data were obtained using ESI technique. The applied chemicals were
obtained from commercial sources or synthesized according to literature procedures:

2al, 2b?, 3e®, 3f*, 4c°, 5a°, 5b% and 6'.

General Procedure for One-Pot Allylation of Acetals (Tables 1 and 2).

The corresponding allyl substrate 4-6 (0.15 mmol) was dissolved in a mixture of
DMSO, MeOH and water (0.2/0.2/0.1 mL) followed by the addition of
bis(pinacolato)diboron 1a (0.18 mmol), palladium catalyst 2 (0.0075 mmol, 5 mol
%), p-toluenesulfonic acid (0.03 mmol, 20 mol %), and acetal 3 (0.18 mmol). This
reaction mixture was stirred for the allotted temperatures and times listed in Table 1
and 2. Thereafter, the reaction mixture was quenched by water and extracted with
chloroform. After evaporation of the organic phase, product 7 was purified by silica
gel chromatography. All one-pot reactions were performed without using inert

atmosphere or application of carefully dried solvents.

/\)O\H 1,2-Diphenyl-3-buten-1-ol (7a). This compound was prepared
= Ph

h according to the above general procedure except that water was not

TOm

used and the amount of p-toluenesulfonic acid was reduced to 5 mol %. The NMR
data obtained for 7a are in agreement with the previously reported® values. *H NMR
(CDCls): 7.18 (m, 8H), 7.07 (m, 2H), 6.27 (ddd, J = 8.7, 10.2, 17.0 Hz, 1H), 5.28 (d,

J=10.2 Hz, 1H), 5.24 (d, J = 17.0 Hz, 1H), 4.86 (d, J = 8.1 Hz, 1H), 3.56 (dd, J =



Supplementary Material (ESI) for Chemical Communications 3
This journal is (c) The Royal Society of Chemistry 2008

8.1, 8.7 Hz, 1H), 2.34 (br, 1H); *C NMR (CDCls): 141.8, 140.6, 137.8, 128.34,
128.31, 127.9, 127.4, 126.7, 126.6, 118.4, 77.2, 59.2; HRMS (ESI): calcd for

[C16H160 + Na]*, m/z, 247.1093; found, 247.1090.

OH 4-Phenyl-1,5-hexadien-3-ol (7b). This compound was prepared

= G

éh according to the above general procedure except that only 1.2 mmol
of water was used and that all components, but acetal 3b, were first stirred for 16 h
at 50°C, and. Thereafter, acetal 3b was added and the stirring was continued for
another 20 h at 50°C. *H NMR (CDCls): 7.32 (m, 2H), 7.23 (m, 3H), 6.15 (ddd, J =
8.6, 10.4, 17.1 Hz, 1H), 5.75 (ddd, J = 5.9, 10.5, 17.1 Hz, 1H), 5.25 (d, J = 10.5 Hz,
1H), 5.21 (d, J = 17.1 Hz, 1H), 5.19 (d, J = 17.1 Hz, 1H), 5.08 (d, J = 10.4 Hz, 1H),
4.34 (m, 1H), 3.36 (dd, J = 8.6, 8.6 Hz, 1H), 1.90 (d, J = 3.6 Hz, 1H); *C NMR
(CDCls): 140.6, 138.3, 137.9, 128.6, 128.4, 126.8, 118.1, 116.0, 75.2, 57.3; HRMS

(ESI): calcd for [C12H140 + Na]*, m/z, 197.0937; found, 197.0940.

/Y\ OH 2-Phenyl-3-buten-1-ol (7c). This compound was prepared according

oh to the above general procedure except that only 1.2 mmol of water was
used. The NMR data obtained for 7c are in agreement with the previously reported®
values. 'H NMR (CDCls): 7.34 (m, 2H), 7.25 (m, 3H), 6.02 (ddd, J = 7.6, 10.4, 17.2
Hz, 1H), 5.22 (d, J = 10.4 Hz, 1H), 5.19 (d, J = 17.2 Hz, 1H), 3.84 (m, 2H), 3.55 (dt,
J=7.6, 7.6 Hz, 1H), 1.51 (br, 1H); **C NMR (CDCls): 140.6, 138.2, 128.8, 127.9,
127.0, 117.1, 66.1, 52.5; HRMS (ESI): calcd for [C10H1,0 + Na]*, m/z, 171.0780;

found, 171.0781.
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OH 1-Chloro-3-phenyl-4-penten-2-ol  (7d). This compound was

Ph prepared according to the above general procedure except that 50
mol % of p-toluenesulfonic acid was used. *H NMR (CDCls): 7.34 (m, 2H), 7.25 (m,
3H), 6.17 (ddd, J = 8.5, 10.3, 17.1 Hz, 1H), 5.26 (d, J = 10.3 Hz, 1H), 5.22 (d, J =
17.1 Hz, 1H), 4.06 (m, 1H), 3.50 (dd, J = 8.5, 8.5 Hz, 1H), 3.45 (m, 2H), 2.32 (br,
1H); *C NMR (CDCls): 140.2, 137.3, 128.9, 128.0, 127.2, 118.2, 73.7, 54.0, 48.2;

HRMS (ESI): calcd for [C1iH13CIO + Na]*, m/z, 219.0547; found, 219.0547.

OH N1-(2-Hydroxy-3-phenyl-4-pentenyl)-4-methyl-1-
NHTs
benzenesulfonamide (7e). This compound was prepared

T

h
according to the above general procedure. 'H NMR (CDCls): 7.64 (d, J = 8.2 Hz,

2H), 7.29 (m, 5H), 7.12 (d, J = 8.2 Hz, 2H), 6.03 (ddd, J = 8.8, 10.3, 17.0 Hz, 1H),
5.23 (d, J = 10.3 Hz, 1H), 5.20 (d, J = 17.0 Hz, 1H), 4.84 (dd, J = 5.4, 6.9 Hz, 1H),
3.84 (ddd, J = 3.1, 7.5, 8.7 Hz, 1H), 3.28 (dd, J = 8.7, 8.8 Hz, 1H), 2.83 (m, 2H),
2.42 (s, 3H), 2.23 (br, 1H); *C NMR (CDCls): 143.4, 139.7, 137.5, 136.6, 129.7,
129.0, 127.8, 127.2, 127.1, 118.7, 72.2, 54.8, 46.2, 21.5; HRMS (ESI): calcd for

[C1gH2:NOsS + Na]*, m/z, 354.1134; found, 354.1133.

OH Ts N1-allyl-N1-(2-hydroxy-3-phenyl-4-pentenyl)-4-methyl-1-
S N
Ph benzenesulfonamide (7f). This compound was prepared
according to the above general procedure. 'H NMR (CDCls): 7.57 (d, J = 8.3 Hz,
2H), 7.26 (m, 7H), 6.16 (ddd, J = 8.2, 10.3, 17.1 Hz, 1H), 5.56 (tdd, J = 6.6, 10.1,
17.0 Hz, 1H), 5.19 (d, J = 10.3 Hz, 1H), 5.12 (d, J = 17.1 Hz, 1H), 5.05 (d, J = 10.1
Hz, 1H), 4.99 (d, J = 17.0 Hz, 1H), 4.14 (m, 1H), 3.79 (m, 2H), 3.22 (dd, J = 8.2, 8.2

Hz, 1H), 2.96 (m, 2H), 2.72 (br, 1H), 2.41 (s, 3H); *C NMR (CDCls): 143.5, 140.8,
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137.9, 136.1, 132.7, 129.7, 128.8, 128.1, 127.3, 126.9, 119.5, 117.5, 72.7, 54.9, 52.5,
52.0, 21.5; HRMS (ESI): calcd for [C2H2sNOsS + Na]*, m/z, 394.1447; found,

394.1448.

2,6-Dimetyl-2-vinyl-5-hepten-1-ol (7g). This compound was
g Oj prepared according to the above general procedure except that 10
mol % of p-toluenesulfonic acid was used. The NMR data obtained for 7g are in
agreement with the previously reported® values. *"H NMR (CDCls): 5.72 (dd, J =
10.9, 17.7 Hz, 1H), 5.18 (d, J = 10.9 Hz, 1H), 5.09 (m, 1H), 5.06 (d, J = 17.7 Hz,
1H), 3.37 (m, 2H), 1.91 (m, 2H), 1.67 (s, 3H), 1.59 (s, 3H), 1.34 (m, 1H), 1.33 (m,
2H), 1.03 (s, 3H); *C NMR (CDCls): 144.0, 131.5, 124.6, 114.7, 70.1, 42.3, 37.2,
25.7, 22.5, 19.5, 17.6; HRMS (ESI): calcd for [C11H»O + Na]*, m/z, 191.1406;

found, 191.1403.

! OH Methyl 5-(1-hydroxy-2-(4-methylphenylsulfonamido)ethyl)-3-

: NHT
@A ° cyclohexene-1-carboxylate (7h). This compound was prepared
(E;OOMe according to the above general procedure. '"H NMR (CDCls): 7.74

(d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 5.82 (m, 1H), 5.50 (m, 1H), 5.05 (m,
1H), 3.67 (s, 3H), 3.58 (m, 1H), 3.05 (m, 2H), 2.65 (m, 1H), 2.43 (s, 3H), 2.39 (m,
1H), 2.25 (m, 2H), 1.98 (dt, J = 3.7, 13.5 Hz, 1H), 1.77 (ddd, J = 5.9, 10.7, 13.5 Hz,
1H), 1.72 (br, 1H); **C NMR (CDCls): 175.8, 143.6, 136.6, 129.8, 128.7, 127.1,
125.9, 72.5, 51.8, 46.7, 37.5, 35.9, 27.1, 25.2, 21.5; HRMS (ESI): calcd for

[C17H23NOsS + Na]*, m/z, 376.1189; found, 376.1191.
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OH N1-(2-Hydroxy-3-((1,1,1-trimethylsilyl)methyl)-4-pentenyl)-4-
/\/'\/ NHTs

ive, methyl-1-benzenesulfonamide (7i). This compound was
prepared according to the above general procedure except that first, catalyst 2b was
dissolved in a MeOH/DMSO (0.2 mL / 0.2 mL) mixture. To this solution, 20 mol%
LiOAc was added and the solution stirred at rt for 10 min. Thereafter, substrate 5b
and diboronic reagent 1b were added and the mixture was stirred for 16 h at 40 °C.
Thereafter, the acetal 3e, 0.1 mL H,0 and 20 mol % PTS were added and the stirring
was continued for another 20 h at 70°C. *"H NMR (CDCls): 7.74 (d, J = 8.2 Hz, 2H),
7.31 (d, J = 8.2 Hz, 2H), 5.51 (ddd, J = 9.9, 9.9, 17.1 Hz, 1H), 5.15 (d, J = 9.9 Hz,
1H), 5.10 (d, J = 17.1 Hz, 1H), 4.87 (m, 1H), 3.38 (m, 1H), 3.05 (m, 2H), 2.43 (s,
3H), 2.17 (m, 1H), 2.06 (br, 1H), 0.56 (m, 2H), -0.03 (s, 9H); *3C NMR (CDCls):
143.4, 139.9, 136.8, 129.7, 127.1, 118.3, 73.7, 46.0, 44.7, 21.5, 18.0, -0.8; HRMS

(ESI): calcd for [C16H27NO5SSi + Na]*, m/z, 364.1373; found, 364.1372.

OH Ts N1-Allyl-N1-(2-hydroxy-3-((1,1,1-trimethylsilyl)methyl)-4-

.
&

Z X pentenyl)-4-methyl-1-benzenesulfonamide (7)). This

N
SiMe .
s compound was prepared according to the above general

procedure except that first, the catalyst 2b was dissolved in a MeOH/DMSO (0.2 mL
/ 0.2 mL) mixture. To this solution, 20 mol% LiOAc was added and the solution
stirred at rt for 10 min. Thereafter, substrate 5b and the diboronic reagent 1b were
added and the mixture was stirred for 16 h at 40 °C. Thereafter, the acetal 3f, 0.1 mL
H20 and 20 mol % PTS were added and the stirring was continued for another 20 h
at 70°C. *H NMR (CDCls): 7.70 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 5.66
(m, 2H), 5.16 (d, J = 18.5 Hz, 1H), 5.15 (d, J = 9.0 Hz, 1H), 5.08 (d, J = 10.3 Hz,

1H), 5.03 (d, J = 17.1 Hz, 1H), 3.87 (m, 2H), 3.67 (M, 1H), 3.10 (m, 2H), 2.44 (br,
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1H), 2.43 (s, 3H), 2.20 (m, 1H), 0.72 (m, 2H), -0.01 (s, 9H); *C NMR (CDCls):
1435, 139.7, 136.5, 133.1, 129.8, 127.3, 119.3, 116.7, 73.7, 52.2, 51.7, 44.3, 21.5,

18.2, -0.8; HRMS (ESI): calcd for [C19H3:NO3SSi + Na]*, m/z, 404.1686; found,

404.1683.
OH Diethyl 2-(2-(2-chloro-1-hydroxyethyl)-3-butenyl)malonate
Cl
M (7k). This compound was prepared according to the above general
\rCOOEt

cooet  procedure. 'H NMR (CDCls): 5.68 (ddd, J = 10.0, 10.0, 17.3 Hz,
1H), 5.24 (d, J = 10.0 Hz, 1H), 5.12 (d, J = 17.3 Hz, 1H), 4.18 (m, 4H), 3.77 (m,
1H), 3.54 (m, 2H), 3.39 (dd, J = 5.0, 10.0 Hz, 1H), 2.28 (m, 1H), 2.27 (br, 1H), 2.08
(m, 2H), 1.25 (m, 6H); *C NMR (CDCls): 169.4, 169.2, 135.2, 119.9, 73.4, 61.5,
61.4, 49.7, 48.2, 45.7, 30.3, 14.1, 14.0; HRMS (ESI): calcd for [C13H21CIOs + Na]*,

m/z, 315.0970; found, 315.0967.

OH Diethyl 2-(2-(1-hydroxy-2-(4-metylphenylsulfonamido)ethyl)-

/\/'\/ NHTs

COOEt
COOEt to the above general procedure. *H NMR (CDCls): 7.74 (d, J =

3-butenyl)malonate (71). This compound was prepared according

8.2 Hz, 2H), 7.31 (d, J = 8.2 Hz, 2H), 5.58 (ddd, J = 10.0, 10.0, 17.2 Hz, 1H), 5.21
(d, J =10.0 Hz, 1H), 5.07 (d, J = 17.2 Hz, 1H), 4.97 (m, 1H), 4.19 (m, 4H), 3.58 (m,
1H), 3.35 (m, 1H), 2.98 (m, 2H), 2.43 (s, 3H), 2.35 (br, 1H), 2.07 (m, 1H), 1.95 (m,
2H), 1.26 (m, 6H); *C NMR (CDCls): 169.4, 169.3, 143.5, 136.7, 136.0, 129.8,
127.1,120.1, 71.7, 61.6, 49.7, 46.7, 46.5, 29.5, 21.5, 14.1, 14.0; HRMS (ESI): calcd

for [CooH2NO-S + Na]*, m/z, 450.1557; found, 450.1555.
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OH Ts Diethyl 2-(2-(2-(N-allyl-4-metylphenylsulfonamido)-1-
/\_)\/N\/\
E\(COOEt hydroxyethyl)-3-butenyl)malonate (7m). This compound was

COOEt prepared according to the above general procedure. *H NMR
(CDCly): 7.68 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 5.69 (ddd, J = 8.9, 10.2,
17.3 Hz, 1H), 5.63 (m, 1H), 5.17 (m, 3H), 5.02 (d, J = 17.3 Hz, 1H), 4.18 (m, 4H),
3.84 (m, 3H), 3.39 (M, LH), 3.09 (M, 2H), 2.66 (d, J = 3.3 Hz, 1H), 2.42 (s, 3H), 2.05
(m, 3H), 1.25 (m, 6H); *C NMR (CDCls): 169.5, 169.4, 143.6, 136.2, 135.8, 132.9,
129.8, 127.3, 119.5, 119.2, 71.4, 61.4, 61.3, 52.4, 52.3, 49.7, 46.1, 30.2, 21.5, 14.1,

14.0; HRMS (ESI): calcd for [C23H33sNO7S + Na]*, m/z, 490.1870; found, 450.1867.

/\/& 2-(1-Phenylallyl)oxirane (8). This compound was prepared according

Ph to the above general procedure except that five equivalents of KOH
were added to the in situ formed chlorohydrin 7d. After stirring at rt for 16 h,
epoxide 8 was isolated. *H NMR (CDCls): 7.35 (m, 2H), 7.27 (m, 3H), 6.05 (ddd, J
=6.8,10.4, 17.2 Hz, 1H), 5.25 (d, J = 17.2 Hz, 1H), 5.24 (d, J = 10.4 Hz, 1H), 3.22
(m, 2H), 2.79 (m, 1H), 2.61 (m, 1H); **C NMR (CDCl5): 140.1, 137.2, 128.7, 128.0,
127.0, 117.0, 54.7, 51.8, 46.1; HRMS (ESI): calcd for [C1:H1,0O + Na]’, m/z,

183.0780; found, 183.0782.

Ring Closing Metathesis of Dienes 7f, j and m (Scheme 3). Dienes 7f, j or m (0.1
mmol) and catalyst 9 (5 mol%, 0.005 mmol) were dissolved in freshly distilled
dichloromethane (7.0 mL) under Ar atmosphere. This reaction mixture was stirred at
50 °C for 7 hours, the solvent was evaporated and the product 10 was purified by

column chromatography.
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Ph, OH 1-(4-Methylphenyl)sulfonyl-4-phenyl-2,3,4,7-tetrahydro-1H-3-

\ " azepinol (10a). 'H NMR (CDCls): 7.70 (d, J = 8.3 Hz, 2H), 7.32 (m,
7H), 5.8;S(m, 2H), 4.09 (m, 1H), 4.00 (m, 1H), 3.93 (m, 2H), 3.48 (m, 2H), 2.44 (s,
3H), 2.11 (d, J = 7.4 Hz, 1H); **C NMR (CDCls): 143.6, 142.0, 135.3, 132.8, 129.8,
128.7, 128.3, 127.2, 126.9, 126.8, 72.1, 54.3, 48.9, 48.4, 21.5; HRMS (ESI): calcd

for [C1oH21NO3S + Na]*, m/z, 366.1134; found, 366.1135.

1-(4-Methylphenyl)sulfonyl-4-(1,1,1-trimethylsilyl)methyl-

M63Si OH
\b 2,3,4,7-tetrahydro-1H-3-azepinol (10b). *H NMR (CDCl,): 7.67
N

TS (d, =83 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 5.73 (m, 1H), 5.40

(dd, J = 4.5, 11.0 Hz, 1H), 3.79 (m, 1H), 3.78 (m, 2H), 3.40 (m, 2H), 2.75 (m, 1H),
2.42 (s, 3H), 1.98 (d, J = 8.4 Hz, 1H), 0.82 (m, 2H), 0.00 (s, 9H); *C NMR (CDCls):
143.5, 136.3, 135.4, 129.7, 127.2, 126.1, 73.0, 54.6, 48.0, 38.7, 21.5, 20.6, -0.9;

HRMS (ESI): calcd for [C17H27NOsSSi + Na]*, m/z, 376.1373; found, 376.1373.

EtOOC Diethyl 2-((3-hydroxy-1-((4-methylphenyl)sulfonyl)-2,3,4,7-
OH
EtO0C tetrahydro-1H-4-azepinyl)methyl)malonate (10c). '"H NMR

\ Noc (CDCls): 7.66 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.2 Hz, 2H),
5.82 (m, 1H), 5.42 (m, 1H), 4.19 (m, 4H), 3.92 (m, 1H), 3.78 (M, 2H), 3.42 (dd, J =
6.1, 8.4 Hz, 1H), 3.40 (m, 2H), 2.68 (m, 1H), 2.43 (s, 3H), 2.35 (d, J = 8.6 Hz, 1H),
2.18 (m, 2H), 1.27 (m, 6H); *C NMR (CDCls): 169.5, 169.4, 143.6, 135.3, 132.8,
129.8, 127.5, 127.2, 69.5, 61.7, 61.6, 54.7, 49.9, 48.4, 40.4, 31.4, 21.5, 14.0; HRMS

(ESI): calcd for [C1H20NO-S + Na]*, m/z, 462.1557; found, 462.1558.



Supplementary Material (ESI) for Chemical Communications 10
This journal is (c) The Royal Society of Chemistry 2008

References:

(1) N. Selander, A. Kipke, S. Sebelius and K. J. Szabd, J. Am. Chem. Soc., 2007,
129, 13723.

(2) J. Aydin, K. S. Kumar, L. Eriksson and K. J. Szab0, Adv. Synth. Catal., 2007,
349, 2585.

(3) M. Sander, E. V. Dehmlow, B. Neumann and H. G. Stammler, H. Tetrahedron,
1999, 55, 13395.

(4) G. H. Lee, E. B. Choi, E. Lee and C. S. Pak, J. Org. Chem., 1994, 59, 1428.

(5) J. A. Marshall and S. Xie, J. Org. Chem., 1995, 60, 7230.

(6) J. S. Panek and M. A. Sparks, Tetrahedron Asymmetry, 1990, 1, 801.

(7) G. S. Skinner, G. Limperos and R. H. Petterbone, J. Am. Chem. Soc., 1950, 72,
1648.

(8) T. Miura, Y. Takahashi and M. Murakami, J. Chem. Soc., Chem. Commun.,
2007, 595.

(9) J. Mulzer and B. List, Tetrahedron Lett., 1996, 37, 2403.



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

reec—

o=
et
[y EarEor]
P

OH
Ph

M~
%0
=t <
S

TP O™
NNNN
WL
ey

129 —

90°,
0L
8Ll —
9¢'l —

c©
min M~

11
£
L&
%7
— |
27
—_—
= |




Supplementary Material (ESI) for Chemical Communications 12
This journal is (c) The Royal Society of Chemistry 2008

E
o
=
zT6s — L e
L]
0027~ —
i’
]
©
=
T o
o c©
min M~
(=]
S
ersLL — -
s
65921 L
69921
v ieh ~
b6'22L
Ls:'suf -
ve'8el
. E
ve el — —%
=
09'0vL - —3 [ =
08yl — —3
£ |




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

06°L —

OH
b

<
|||Q'\

9g'e —

rey —

b

WD D O
i el
VW WL

Gl'G—

519 —

13

2 [ppm]




Supplementary Material (ESI) for Chemical Communications 14
This journal is (c) The Royal Society of Chemistry 2008

T
&
STLIS—
L
w0
ZTsL— —F
002l — E
| S
(=]
5 | e
|||§'e ]
1r |
4
S6'SLL — i
S0'8LL —
[—]
R
62921 ~
15821,
A N
]
18181 ~ ;
62851~ f °
650V — —k 32
1 L
]
3




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

LS —

GG'¢—

re'e—

OH

¢0'9—

7c

15

[ppm]




Supplementary Material (ESI) for Chemical Communications 16
This journal is (c) The Royal Society of Chemistry 2008

T
(=8
=
A AT
[ 9
[T-]
90°99 — i
| @
[--]
I
)
£ I
\ -8
LZLL— —
[=]
-
56°921 .
£6°2¢l —
Gl'gel - L
6L'8cL — ] -
85°0FL — — 3




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

cec—

9g'e —
05°¢ ~
GG'€

90y —

OH
7d

mnmQno

19—

17

[ppm]

e

= |




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

£esr —

oG —

69'¢L —

00°2L—

OH
7d

i

£eelkl —

18

[ppm]

40




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

A A

e —

Ll'e—
06'Cc—

8¢'¢ —

Tras
vZs/

e0'9—

19

E

%7
=

%_
== |
%s—w
|
YL

- 3 |




Supplementary Material (ESI) for Chemical Communications 20
This journal is (c) The Royal Society of Chemistry 2008

E
i L&
: - &
1G'LE —
[ Q
1 -t
8L"9y — £ i
81'¥S — =
| @
i [7-]
zTel— e
0027 —
| <2
(-]
@ :
% -
4
T () L
N~
) "~ -
m — 2
ergLl — - — g
60° 2L =
zelel
6 I2) ———3
16°82l -
69°621 |
86°9€L 4 i
ov el - o
29°6¢€1L — — -3
Sverl — — i



Supplementary Material (ESI) for Chemical Communications 21
This journal is (c) The Royal Society of Chemistry 2008

-
Eppnﬂ

We—

6.'¢— =

b

oW

N-C

B

S

T T T [
5

96'6 —

— &
919 — = |

— P
972 -
9L T




Supplementary Material (ESI) for Chemical Communications 22
This journal is (c) The Royal Society of Chemistry 2008

[ppm]

I
20

6r'Le —

00°¢SG
062G~
GS8'vG — - B

S9'¢L —

00°LL= —




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

23

[ppm]

e0’L —

N

65°L —
29') —

L6k —

9

00

N,

L)
Ne

DO
=S89
WO LWHLW LN
e

NN
wHLwH
S

[l ol

L




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

861 —
56l —
8v'ee —
99°6¢ —

Lelie—

ey —

OH
X

79

cLol—

00°LL—

69°'vLL —

£9'vel —

SY'LEL —

96'erl —

L

24

[ppm]

I
20



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

el ~
LV

86°L —

§TC—
6E£°C ~

25

eves

G9'C —

L6'¢—

SL'E—

N-©
®0

pm
|

G0'G —

LS'G —

[A: 5

eLl—

I ﬂlﬁlh,JM




Supplementary Material (ESI) for Chemical Communications 26
This journal is (c) The Royal Society of Chemistry 2008

[ppm]

LS'Le —
02'6¢ ~
Lie—

G6'GE ~
bG'1e

59'9% —
18'LG —

ar'cl —

00°L£

n
[
I
zZ

I
100

S0y >
69821 — —3

6262l

65°9¢L —

09'erl —

T
150

£8'GLL —




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

27

(W

90'¢c—
LVe—

eve—

L8C—

9L'c—
8¢’ —

NHTs

0 [ppm]




Supplementary Material (ESI) for Chemical Communications 28
This journal is (c) The Royal Society of Chemistry 2008

E
(=8
o
8°0-— |
v0'8L — =
LSz — 1
— -
[ @
-t
Zlvr~ —
66'GY —
-]
[Z-]
bIss— — |
00°22 — -
[ Q9
]
w |
l_
I
pd o N
()
T =— B
) N
||||/ [—]
2
62'8LL — — | g
50°2ZL —
£1'6ZL — .
129gL — — |
98'6€L — — ¥
Ly ehL — —1 |




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

29

0 [ppm]

L




Supplementary Material (ESI) for Chemical Communications 30
This journal is (c) The Royal Society of Chemistry 2008

T
(=8
o
910~ — e
zeel — | o
1G'LE — — 2
[ @
-t
ve'vy — — |
LLLS S i
8L'zs -
-]
[Z-]
69'¢L — |
00" 2= -
[ Q9
]
ﬁ—Z ™
2 I
T =
O /U) - §
69°9LL — — 4 T
62 6LL — —1 | g
62121 —
slI'62l — -
s0°gel —
15'9gL — —
69°65L — — = §
Y erl — — |




Supplementary Material (ESI) for Chemical Communications 31
This journal is (c) The Royal Society of Chemistry 2008

[ppm]

STL—

07— ™
rLe—

FXA AN
8T

Cl
COOEt

COOEt
7k

OH

W

ore— B

GG'¢ —

LL'e—

8Ly - —_— |

L TA

L9°G— =




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

Lo'¥L
80yl ¥

9¢'0¢ —

S9°GY —
61°8%
LL6y

St'L9
LQ'L9}

8¢'el —

32

[ppm]

00°2.

Cl
COOEt

OH

e

L6'6LL —

vesel —

61691
£re9l -

COOEt

7K

I
100

I
150




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

A

18°C—
60'¢ —
GEe—

85°¢—

6L'¥ —

160~
0'G ~
e
zze !

¢l'l—

33

"




Supplementary Material (ESI) for Chemical Communications 34
This journal is (c) The Royal Society of Chemistry 2008

[ppm]

00'vl
S0yl ¥

LS'Le —
9r'6¢C — —
Lrorv 3

0L'9Y
0L'6% — 1

50

6519 —

vlVL— —

S5 EE 4

J

NHTs
COOEt
COOEt
71
T
100

OH

s

\ i

0L'o0cl — — I

20°2¢L —
81°6CL — =

86'GEL I
89°'9¢L 7

vs'erl — —]

I
150

LE'691 .
6£°691 >




Supplementary Material (ESI) for Chemical Communications 35
This journal is (c) The Royal Society of Chemistry 2008

STL—

G0'¢ —

e —

99'¢c —

G6°'C—

eLre—

6£'¢ —

¥e'e—

8L’ —

COOEt
m

a&
M~
Al
J J“




Supplementary Material (ESI) for Chemical Communications 36
This journal is (c) The Royal Society of Chemistry 2008

o'yl
20°%L >

¢S'ke —

ccoe —

60°9% —
viey ~
e'es by
6£°CS

ve'L9
SV'LQ}

9L —

e

y
>

\

OH TS
N
COOEt
COOEt
m
T
100

8L'6
£5°6

-
-
N

0¢ 221 —
18'621 —
92°Z¢L ~
18°SEL
9L'9¢L

T T

£o'erl —

I
150

G691
bS5 691 - i




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

Lo'c—

6l'¢—

e —

<
|||D_CO

G509 —

A_A R

A

37

[ppm]




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

509 —

€8s —
LI'YS —

i

00°2L—

<
|||D_CO

86'9LL —

38

[ppm]

40




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

b'e—

39

[ppm]

we—

We—
pee—

¥'e -
et
ooy
g0t

OH
{ jN
10a

NS

0%

[Trite]
N

=T OND
QRN
Ll el el
et

-
e
el ]
S




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

8v'le—

erer -
26'8v

eevs —

oLel—

00°2L—

18'9¢1L
v6'9¢L
SlL'I¢L
Le'8el
89°8CL
6.'6¢l T
T A ] T
9¢'cel

vo'evl ~
25°¢¥L —

40

[ppm]

T I
100

T
120

WAL




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

41

[=-]
2
[--]

9’0 —
680 —

9g'¢
e

QV'SJ—
9L'¢ ~
18°¢ "

WL NOWw
09 ©nd
MM MM~

S

.

0 [ppm]

o

A




Supplementary Material (ESI) for Chemical Communications 42
This journal is (c) The Royal Society of Chemistry 2008

T
(=8
o
68'0-— |
$9°0Z S - &
srLe— — ]
LIgs— o
-t
v0'8Y —
oS — — |
-]
[Z-]
86'2. —
00°2L— -
[ Q9
]
T S I
(@) zZ
4 8
— o -
H -
5
[s2]
(O] L
S
[=]
o
S0'9ZL ~ T
oL'lZL —
v2'62l - =
prsel ~ I S
£e9gl — ]
Q
s
oSyl — |




Supplementary Material (ESI) for Chemical Communications 43
This journal is (c) The Royal Society of Chemistry 2008

E
- B
TL— =
— &
sLe—
A A B
98'Z ~ N
V-
897 — i
— &
Fee~
e~ -
of'¢e
vlE~
ee— B
16— .
0Tr— -
—
Ve — i
96— < N
7] — @
T -
o) pd N
— &) B
o
F' -
Q7 O
(@) @) L
9 O
L | 4 .
97 L~ ] i
A i
69’} — i




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

co'rL —

05'ke —

Wie—

eror —

8¢'8Y ~
6367 —
S9'¥SG —
£9°'L9

89°L9 ¥

1569 —

44

[ppm]

EtOOC
EtOOC

9L IZL
05221~
18621
18°ZEL —
5Tl —

coerl —

9£'691
81’691l b

10c

I
100

I
150




