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General: Solvents were purified or dried in a standard manner. Column chromatography
was performed using silica gel (300-400 mesh). 'H NMR and C NMR spectra are
recorded on a 400 or 600 MHz NMR spectrometers. Chemical shifts were reported in ppm
downfield from tetramethylsilane with the solvent resonance as the internal standard. All
melting points were determined by a micro melting point apparatus and are uncorrected.
High-resolution mass spectral (HRMS) analyses were carried out using a TOF MS

instrument with an ESI or APCI source.

General procedure for the Pd-catalyzed synthesis of enamides:
Pd(OAc), Ph

Ms
, P(3-tol)5 Phﬁ/l\
Ph———N + PhB(OH),———————> =
- (OH), EtOH, 70 °C NMsBu
la 2a H 3aa

Compound 3aa. To a mixture of P(3-tol); (9.1 mg, 0.03 mmol), Pd(OAc), (3.4 mg, 0.015
mmol), and 2a (54.9 mg, 0.45 mmol) in 1.5 mL of EtOH was added la (75.3 mg, 0.3
mmol) under N, atmosphere. After stirring at 70 °C for 5 h, the reaction mixture was
quenched with 5 mL of water, extracted with ethyl acetate, washed with brine, dried over
anhydrous Na,SOy4 and concentrated. Column chromatography on silica gel gave 3aa as a
white solid (92 mg, 93% yield); mp: 106-108 °C; '"H NMR (CDCls, 400 MHz): § 0.91 (t,
J=17.4Hz, 3 H), 1.30-1.38 (m, 2 H), 1.58-1.64 (m, 2 H), 3.04 (s, 3 H), 3.36 (t, /= 7.5 Hz,
2 H), 6.79 (s, 1 H), 7.00-7.07 (m, 2 H), 7.10-7.17 (m, 3 H), 7.29-7.39 (m, 5 H); °C NMR
(CDCl3, 100 MHz): 6 13.9, 19.8, 30.9, 40.7, 47.8, 127.3, 128.1, 128.6, 128.7, 129.3, 129.5,
129.9, 135.2, 135.3, 137.6; MS (EI, m/z): 330 (6), 329 (M", 33), 251 (19), 250 (100), 206
(26); HRMS (APCI) calcd for C9H24NO,S (M+H)" 330.1528, found 330.1523.

D /N—MS
Bu
3aa-d (95% D)
Compound 3aa-d. It was prepared from 1la and (PhBO); by using CD3;OD as the solvent,
86 mg, 87% yield, white solid; '"H NMR (CDCls, 400 MHz): 6 0.92 (t, J = 7.4 Hz, 3 H),

1.30-1.38 (m, 2 H), 1.58-1.64 (m, 2 H), 3.05 (s, 3 H), 3.37 (t, J= 7.5 Hz, 2 H), 6.80 (s,
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0.05 H), 7.00-7.07 (m, 2 H), 7.10-7.17 (m, 3 H), 7.29-7.39 (m, 5 H); MS (EI, m/z): 331
(5), 330 (M, 27), 329 (62), 251 (83), 207 (24).

H  N-Bu
S
3ab o
Compound 3ab. 94 mg, 90% yield, white solid, mp: 113-115 °C; 'H NMR (CDCls, 600
MHz): § 0.92 (t, J = 7.4 Hz, 3 H), 1.32-1.39 (m, 2 H), 1.57-1.63 (m, 2 H), 3.06 (s, 3 H),
3.37 (t,J=7.5 Hz, 2 H), 6.77 (s, 1 H), 6.97-7.04 (m, 2 H), 7.02-7.06 (m, 2 H), 7.15-7.18
(m, 3 H), 7.36-7.41 (m, 2 H); °C NMR (CDCl;, 150 MHz): § 13.6, 19.7, 30.7, 40.6, 47.8,
115.6 (d, J = 21.5 Hz), 127.4, 128.1, 129.2, 129.4, 131.3, 131.7 (d, J = 8.3 Hz), 135.1,
136.8, 162.6 (d, J = 249.2 Hz); "’F NMR (CDCls, 565 MHz) ¢ -111.9; MS (EI, m/z): 348
(6), 347 (M", 31), 268 (100), 224 (26), 212 (77); HRMS (APCI) calcd for C;oH»3FNO,S
(M+H)" 348.1434, found 348.1428.

Ms\
H N—Bu

— F
) O
3ac F
Compound 3ac. 97 mg, 89% yield, yellow oil; 'H NMR (CDCls, 600 MHz): 6 0.91 (t, J =
7.4 Hz, 3 H), 1.29-1.41 (m, 2 H), 1.59-1.71 (m, 2 H), 3.03 (s, 3 H), 3.36 (t, /= 7.4 Hz, 2
H), 6.79 (dd, J = 10.3, 2.4 Hz, 1 H), 6.89 (td, J = 8.6, 2.5 Hz, 1 H), 6.93 (s, 1 H),
6.99-7.02 (m, 2 H), 7.11-7.17 (m, 3 H), 7.43 (dd, J = 15.0, 8.4 Hz, 1 H); °C NMR
(CDCls, 150 MHz): 6 13.6, 19.7, 30.9, 40.0 (d, J = 2.3 Hz), 48.1, 104.4 (t, J = 25.7 Hz),
112.1 (dd, J = 21.3, 3.6 Hz), 119.7 (dd, J = 15.2, 3.8 Hz), 127.7, 128.2, 128.6, 130.5,
132.0, 133.2 (dd, J = 9.6, 4.6 Hz), 134.9, 160.4 (dd, J = 251.9, 11.7 Hz), 163.2 (dd, J =
251.4, 11.4 Hz); "F NMR (CDCl;, 565 MHz) ¢ -107.8 (d, J = 8.7 Hz), -108.2 (d, J = 8.6

Hz); MS (EL, m/z): 366 (5), 365 (M", 29), 286 (100), 242 (25), 230 (89); HRMS (APCI)
caled for C1sHyF,NO,S (M+H)' 366.1339, found 366.1341.
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H N-Bu
3ad CF

Compound 3ad. 100 mg, 84% yield, yellow oil; 'H NMR (CDCl3, 600 MHz): 6 0.92 (t, J =
7.4 Hz, 3 H), 1.32-1.38 (m, 2 H), 1.59-1.64 (m, 2 H), 3.09 (s, 3 H), 3.38 (t, /= 7.6 Hz, 2
H), 6.86 (s, 1 H), 7.01-7.05 (m, 2 H), 7.16-7.23 (m, 3 H), 7.50 (d, J = 8.2 Hz, 2 H), 7.54
(d, J = 8.4 Hz, 2 H); >C NMR (CDCl;, 150 MHz): ¢ 13.6, 19.7, 30.7, 40.5, 48.2, 122.9,
124.7, 125.4 (q, J = 3.7 Hz), 127.8, 128.3, 129.3, 130.3, 130.9, 134.7, 136.6, 139.3; "°F
NMR (CDCls, 565 MHz) § -62.64; MS (EL, m/z): 398 (4), 397 (M", 25), 319 (20), 318
(100), 274 (27), 262 (79); HRMS (APCI) caled for Cy0H,3F3NO,S (M+H)" 398.1402,
found 398.1408.

H N-Bu

() (e

3ae

Compound 3ae. 92 mg, 82% yield, white solid, mp: 119-121 °C; 'H NMR (CDCls;, 600
MHz): 6 0.95 (t, J = 7.4 Hz, 3 H), 1.36-1.43 (m, 2 H), 1.65-1.70 (m, 2 H), 3.12 (s, 3 H),
3.46 (t,J=17.5Hz, 2 H), 6.92 (s, 1 H), 7.04-7.07 (m, 2 H), 7.17-7.21 (m, 3 H), 7.48 (t, J =
8.0 Hz, 1 H), 7.75 (d, J=7.7 Hz, 1 H), 8.16 (dd, J = 8.2, 1.4 Hz, 1 H), 8.21 (s, 1 H); °C
NMR (CDCls, 150 MHz): 6 13.6, 19.8, 30.7, 40.0, 48.7, 123.3, 124.5, 128.1, 128.5, 129.1,
129.5, 131.3, 134.3, 135.9, 136.0, 137.9, 148.2; MS (EI, m/z): 375 (6), 374 (M", 24), 329
(21), 294 (43), 250 (29); HRMS (APCI) calcd for C1oH»3N,0,4S (M+H)" 375.1379, found
375.1376.

3af
Cl

Compound 3af. 93 mg, 85% yield, white solid, mp: 113-115 °C; 'H NMR (CDCls, 600
MHz): 6 091 (t, J= 7.4 Hz, 3 H), 1.31-1.37 (m, 2 H), 1.57-1.62 (m, 2 H), 3.06 (s, 3 H),

4
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3.36 (t, J=7.5 Hz, 2 H), 6.78 (s, 1 H), 7.04-7.07 (m, 2 H), 7.15-7.18 (m, 3 H), 7.29 (d, J
= 8.5 Hz, 2 H), 7.31 (d, J = 8.4 Hz, 2 H); °C NMR (CDCls, 150 MHz): 6 13.6, 19.7, 30.8,
40.7, 48.0, 127.6, 128.2, 128.8, 129.2, 129.9, 131.2, 133.9, 134.5, 135.0, 136.7;MS (EL
miz): 365 (10), 363 (M, 30), 286 (30), 284 (100), 240 (23); HRMS (APCI) calcd for
C19H2CINO,S (M+H)" 364.1138, found 364.1134.

H N-Bu
3ag

Compound 3ag. 94 mg, 91% yield, yellow oil; '"H NMR (CDCls, 600 MHz):  0.92 (t, J =
7.4 Hz, 3 H), 1.32-1.38 (m, 2 H), 1.59-1.64 (m, 2 H), 2.35 (s, 3 H), 3.05 (s, 3 H), 3.36 (t,
J=73Hz 2 H), 6.77 (s, 1 H), 7.06 (d, J= 7.6 Hz, 2 H), 7.09-7.17 (m, 5 H), 7.25 (d, J =
7.7 Hz, 2 H); °C NMR (CDCls, 150 MHz): ¢ 13.7, 19.7, 21.3, 30.9, 40.7, 47.7, 127.2,
128.0, 128.9, 129.2, 129.3, 129.7, 132.2, 135.5, 137.6, 138.7; MS (EL, m/z): 344 (6), 343
(M", 31), 264 (80), 220 (16), 208 (42); HRMS (APCI) calcd for CyHxNO,S (M+H)"
344.1684, found 344.1683.

Compound 3ah. 94 mg, 91% yield, yellow oil; 'H NMR (CDCls, 600 MHz): 6 0.93 (t, J =
7.4 Hz, 3 H), 1.34-1.38 (m, 2 H), 1.61-1.66 (m, 2 H), 2.30 (s, 3 H), 3.06 (s, 3 H),
3.31-3.39 (m, 2 H), 6.80 (s, 1 H), 7.00-7.08 (m, 2 H), 7.09-7.24 (m, 7 H); °C NMR
(CDCl3, 150 MHz): 6 13.6, 19.7, 21.3, 30.8, 40.6, 47.6, 127.0, 127.2, 127.9, 128.4, 129.2,
129.3, 129.5, 130.1, 135.0, 135.3, 137.5, 138.2; MS (EI, m/z): 344 (6), 343 (M", 34), 281
(2), 264 (92), 220 (17), 208 (52); HRMS (APCI) calcd for C20H6NO,S (M+H)" 344.1684,
found 344.1684.
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Compound 3ai. 91 mg, 89% yield, yellow oil; 'H NMR (CDCls, 600 MHz): 6 0.91 (t, J =
7.4 Hz, 3 H), 1.29-1.35 (m, 2 H), 1.66-1.71 (m, 2 H), 2.05 (s, 3 H), 2.99 (s, 3 H),
3.21-3.50 (m, 2 H), 6.81 (s, 1 H), 6.88-6.92 (m, 2 H), 7.09-7.15 (m, 4 H), 7.24-7.31 (m,
2 H), 7.37-7.41 (m, 1 H); °C NMR (CDCls, 150 MHz): ¢ 13.7, 19.6, 19.9, 31.4, 40.9,
48.3, 125.3, 126.3, 127.2, 128.1, 128.1, 128.5, 128.8, 129.8, 130.8, 134.7, 135.5, 137.4;
MS (EI, m/z): 344 (3), 343 (M, 13), 264 (59), 220 (13), 208 (28); HRMS (APCI) calcd
for CooH26NO,S (M+H)" 344.1684, found 344.1682.

H N-Bu
%[ bme

Compound 3aj. 90 mg, 84% yield, yellow oil; "H NMR (CDCls, 400 MHz): 6 0.93 (t, J =
7.4 Hz, 3 H), 1.32-1.41 (m, 2 H), 1.58-1.66 (m, 2 H), 3.07 (s, 3 H), 3.39 (t, /= 7.5 Hz, 2
H), 3.83 (s, 3 H), 6.73 (s, 1 H), 6.85 (d, /= 8.8 Hz, 2 H), 7.02-7.22 (m, 5 H), 7.31 (d, J =
8.8 Hz, 2 H); °C NMR (CDCls, 150 MHz): ¢ 13.7, 19.7, 30.8, 40.7, 47.7, 55.1, 113.9,
127.1, 127.3, 128.1, 128.3, 129.2, 131.2, 135.6, 137.5, 159.8; MS (EI, m/z): 360 (3), 359
(M", 15), 280 (22), 209 (15), 197 (100); HRMS (APCI) caled for CooHNO3S (M+H)"
360.1633, found 360.1626.

H \N—Bu

O O OMe

3ak OMe
Compound 3ak. 103 mg, 88% yield, white solid, mp: 143-145 °C; 'H NMR (CDCls, 600
MHz): 6 0.90 (t, J = 7.4 Hz, 3 H), 1.30-1.36 (m, 2 H), 1.56-1.61 (m, 2 H), 3.05 (s, 3 H),
337 (t,J=7.4Hz, 2 H), 3.63 (s, 3 H), 3.86 (s, 3 H), 6.69 (s, 1 H), 6.78 (d, /= 8.3 Hz, 1
H), 6.83 (d, J = 1.9 Hz, 1 H), 6.93 (dd, J = 8.3, 1.9 Hz, 1 H), 7.05-7.16 (m, 5 H); °C
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NMR (CDCls, 150 MHz): § 13.6, 19.7, 30.8, 40.7, 47.8, 55.6, 55.7, 110.8, 113.0, 122.4,
127.2, 127.5, 128.0, 128.4, 129.2, 135.6, 137.6, 148.6, 149.3; MS (EL m/z): 390 (4), 389
(M", 20), 310 (19), 239 (15), 227 (100); HRMS (APCI) calcd for Co;HasNO,4S (M+H)"
390.1739, found 390.1740.

H  N-Bu

) o

3al OJ
Compound 3al. 103 mg, 92% yield, white solid, mp: 149-151 °C; 'H NMR (CDCls;, 600
MHz): 6 0.92 (t, J= 7.4 Hz, 3 H), 1.31-1.37 (m, 2 H), 1.57-1.62 (m, 2 H), 3.05 (s, 3 H),
3.37 (t,J=17.4 Hz, 2 H), 5.96 (s, 2 H), 6.70 (s, 1 H), 6.72 (d, J = 8.0 Hz, 1 H), 6.83-6.86
(m, 2 H), 7.08 (d, J = 6.8 Hz, 2 H), 7.14-7.18 (m, 3 H); *C NMR (CDCls, 150 MHz): §
13.6, 19.7, 30.8, 40.7, 47.7, 101.2, 108.4, 109.9, 124.0, 127.2, 128.1, 128.6, 129.2, 135.4,

137.2, 147.8, 147.9; MS (EI, m/z): 374 (4), 373 (M, 21), 294 (28), 223 (12), 211 (100);
HRMS (APCI) caled for CaoHosNO4S (M+H)™ 374.1426, found 374.1422.

H N-Bu
3am 0
H

Compound 3am. 93 mg, 87% vyield, colorless oil; '"H NMR (CDCls, 600 MHz): 6 0.90 (t, J
=7.4 Hz, 3 H), 1.31-1.36 (m, 2 H), 1.58-1.63 (m, 2 H), 3.08 (s, 3 H), 3.38 (t, /= 7.4 Hz,
2 H), 6.87 (s, 1 H), 6.99-7.04 (m, 2 H), 7.11-7.16 (m, 3 H), 7.53 (t,J = 8.1 Hz, 2 H), 7.78
(d, J=8.1 Hz, 2 H), 9.97 (s, 1 H); °C NMR (CDCls, 150 MHz): J 13.6, 19.7, 30.7, 40.4,
48.3, 127.9, 128.3, 129.3, 129.7, 130.5, 131.1, 134.6, 135.9, 136.7, 142.0, 191.6; MS (EI,
m/z): 358 (5), 357 (M", 24), 278 (92), 234 (18), 222 (42), 207 (38); HRMS (APCI) calcd
for C0H24NO3S (M+H)" 358.1477, found 358.1475.
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Compound 3an. 92 mg, 83% yield, colorless oil; "H NMR (CDCl;, 600 MHz): 6 0.90 (t, J
=7.4 Hz, 3 H), 1.29-1.38 (m, 2 H), 1.56-1.65 (m, 2 H), 2.58 (s, 3 H), 3.07 (s, 3 H), 3.36 (t,
J=17.5Hz, 2 H), 6.84 (s, 1 H), 7.01-7.04 (m, 2 H), 7.13-7.16 (m, 3 H), 7.46 (d, J = 8.3 Hz,
2 H), 7.86 (d, J = 8.3 Hz, 2 H); >C NMR (CDCls, 150 MHz): § 13.6, 19.7, 26.6, 30.8,
40.5,48.2,127.8, 128.3, 128.5, 129.3, 130.1, 130.8, 134.8, 136.8, 136.8, 140.5, 197.5; MS
(EI, m/z): 372 (5), 371 (M", 26), 293 (19), 292 (86), 281 (11); HRMS (APCI) calcd for
Cy1HyNO;S (M+H) " 372.1633, found 372.1632.

H N-Bu
3ao CN

Compound 3a0. 93 mg, 88% yield, colorless oil; '"H NMR (CDCls, 600 MHz): § 0.91 (t, J
=7.4 Hz, 3 H), 1.31-1.38 (m, 2 H), 1.56-1.64 (m, 2 H), 3.08 (s, 3 H), 3.37 (t, /= 7.5 Hz,
2 H), 6.85 (s, 1 H), 6.98-7.06 (m, 2 H), 7.16-7.21 (m, 3 H), 7.48 (d, /= 8.3 Hz, 2 H), 7.55
(d, J = 8.4 Hz, 2 H); >C NMR (CDCls, 150 MHz): § 13.6, 19.7, 30.7, 40.3, 48.5, 112.0,
118.4, 128.1, 128.4, 129.2, 130.5, 131.4, 132.2, 134.4, 136.4, 140.7; MS (EL, m/z): 355 (4),
354 (M, 17), 281 (8), 275 (75), 231 (28), 219 (79); HRMS (APCI) calcd for Cy0H3N,0,S

(M+H)" 355.1480, found 355.1477.

Ms\
H N—Bu

- O

Compound 3ap. 103 mg, 85% yield, white solid, mp: 145-147 °C; 'H NMR (CDCls, 600
MHz): 6 0.95 (t, J= 6.6 Hz, 3 H), 1.29-1.46 (m, 2 H), 1.58-1.74 (m, 2 H), 3.10 (s, 3 H),
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3.43 (t, J=6.2 Hz, 2 H), 6.84 (s, 1 H), 7.13-7.19 (m, 5 H), 7.35-7.39 (m, | H), 7.46 (d, J
= 6.0 Hz, 4 H), 7.57 (d, J= 7.3 Hz, 2 H), 7.63 (d, J = 6.8 Hz, 2 H); >C NMR (CDCls, 150
MHz): § 13.7, 19.8, 30.9, 40.7, 47.9, 126.9, 127.1, 127.4, 127.6, 128.1, 128.8, 129.3,
129.5, 130.3, 134.1, 135.4, 137.4, 140.1, 141.2; MS (EL m/z): 406 (3), 405 (M", 13), 329
(21), 271 (64), 253 (33); HRMS (APCI) calcd for CosHasNO,S (M+H)™ 406.1841, found
406.1839.

WS,
3aq Q

Compound 3ag. 98 mg, 86% yield, white solid, mp: 139-141 °C; 'H NMR (CDCls;, 600
MHz): 6 0.94 (t, J = 7.4 Hz, 3 H), 1.35-1.39 (m, 2 H), 1.65-1.70 (m, 2 H), 3.13 (s, 3 H),
343 (t, J=17.1 Hz, 2 H), 6.91 (s, 1 H), 7.11-7.14 (m, 5 H), 7.44 (d, J = 8.5 Hz, 1 H),
7.48-7.53 (m,2 H), 7.76 (d, J=8.5Hz, 1 H), 7.80 (d, /=79 Hz, 1 H), 7.83 (d, J= 7.9 Hz,
1 H), 7.93 (s, 1 H); °C NMR (CDCls, 150 MHz): 6 13.7, 19.7, 30.8, 40.8, 47.8, 126.2,
126.7, 127.4, 127.4, 127.6, 128.1, 128.1, 128.3, 129.2, 129.3, 129.7, 132.7, 133.2, 133.2,
135.2, 137.5; MS (EI, m/z): 380 (6), 379 (M", 26), 300 (54), 256 (11), 244 (29); HRMS
(APCI) calcd for Cp3sHyNO,S (M+H)" 380.1684, found 380.1684.

3ar

Compound 3ar. 76 mg, 79% yield, colorless oil; 'H NMR (CDCls, 600 MHz): 6 0.87-0.98
(m, 6 H), 1.32-1.40 (m, 2 H), 1.42-1.49 (m, 2 H), 1.55-1.66 (m, 2 H), 2.10-2.21 (m, 2 H),
3.01(s,3H),3.49 (t,J=7.6 Hz, 2 H), 6.10-6.18 (m, 1 H), 6.41 (d, J=15.4 Hz, 1 H), 6.57
(s, 1 H), 7.26-7.43 (m, 5 H); °C NMR (CDCls, 150 MHz): ¢ 13.6, 13.6, 19.8, 22.1, 31.0,
34.6, 39.1, 49.5, 124.0, 127.6, 128.2, 129.2, 130.3, 135.3, 136.5, 137.0; MS (EI, m/z): 322
(3), 321 (M", 22), 243 (18), 242 (100), 198 (24); HRMS (APCI) calcd for C;sH2sNO,S
(M+H)" 322.1841, found 322.1844.
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Ms\
N—Bu

n-CsHq4
3ar
Compound 3ar’. Treatment of 3ar with 10% of Pd/C in EtOH under H; (balloon) at room
temperature for 10 h gave 74 mg (76% yield) of 3ar’ as colorless oil; 'H NMR (CDCl,
600 MHz): 6 0.87 (t, J = 6.8 Hz, 3 H), 0.95 (t, J = 7.4 Hz, 3 H), 1.22-1.36 (m, 7 H),
1.39-1.43 (m, 1 H), 1.52-1.61 (m, 3 H), 1.67-1.73 (m, 1 H), 2.29 (s, 3 H), 2.76-2.85 (m,
2 H), 3.00-3.06 (m, 1 H), 3.09-3.17 (m, 1 H), 3.98-4.02 (m, 1 H), 7.19-7.24 (m, 3 H),
7.27-7.32 (m, 2 H); °C NMR (CDCls;, 150 MHz): ¢ 13.8, 14.1, 20.5, 22.5, 26.4, 31.6,
33.1, 33.7, 39.9, 40.5, 43.5, 61.4 (NCH), 126.7, 128.6, 129.3, 139.1; HRMS (APCI) calcd
for Ci3H3>NO,S (M+H)+ 326.2154, found 326.2154. The NMR measurements of 3ar’

further confirmed the regioselectivity reported in this paper.

Compound 3as. 75 mg, 70% yield, colorless oil; '"H NMR (CDCls, 600 MHz): 6 0.97 (t, J
=7.3 Hz, 3 H), 1.39-1.44 (m, 2 H), 1.65-1.71 (m, 2 H), 3.12 (s, 3 H), 3.62 (t, /= 7.6 Hz,
2 H), 6.81 (s, 1 H), 7.01 (d, J=15.8 Hz, 1 H), 7.20 (d, /= 15.8 Hz, 1 H), 7.27-7.32 (m, 1
H), 7.34-7.40 (m, 3 H), 7.42-7.48 (m, 6 H); *C NMR (CDCls, 150 MHz): ¢ 13.9, 19.9,
31.0, 39.2, 49.8, 122.6, 127.0, 128.0, 128.2, 128.5, 128.6, 129.5, 132.6, 133.2, 135.2,
136.4, 137.2 ; HRMS (APCI) calcd for Cy;H26NO,S (M+H)" 356.1684, found 356.1683.

Compound 3at. 82 mg, 82% vyield, yellow oil; '"H NMR (CDCls, 400 MHz): 6 0.93 (t, J =
7.4 Hz, 3 H), 1.33-1.41 (m, 2 H), 1.60-1.68 (m, 2 H), 3.02 (s, 3 H), 3.43 (t,/J=7.4 Hz, 2
H), 6.85 (s, 1 H), 6.91-6.97 (m, 1 H), 7.03 (dd, /= 3.6, 1.1 Hz, 1 H), 7.16-7.24 (m, 5 H),
7.32(dd, J=5.1, 1.1 Hz, 1 H); >C NMR (CDCls, 100 MHz): 6 13.7, 19.8, 31.0, 39.9, 48.2,
127.2,127.3,127.9, 128.3, 129.2, 129.5, 130.5, 132.4, 135.0, 137.9; MS (EIL, m/z): 336 (3),

10
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335 (M, 16), 256 (54), 212 (11), 200 (42); HRMS (APCI) caled for C17H;NO,S, (M+H)'
336.1092, found 336.1088.

Compound 3au. 89 mg, 77% yield, yellow oil; 'H NMR (CDCls, 400 MHz): 6 0.94 (t, J =
7.4 Hz, 3 H), 1.35-1.41 (m, 2 H), 1.64-1.71 (m, 2 H), 3.08 (s, 3 H), 3.47 (t, J=7.4 Hz, 2
H), 6.96 (s, 1 H), 7.21-7.29 (m, 5 H), 7.31-7.35 (m, 3 H), 7.68 (dd, /= 5.9, 3.1 Hz, 1 H),
7.76 (dd, J=5.9, 3.2 Hz, 1 H); >C NMR (CDCls, 100 MHz): 6 13.7, 19.8, 31.1, 40.2, 48.3,
122.3, 124.1, 124.5, 125.1, 126.5, 128.2, 128.4, 129.2, 129.4, 133.6, 134.7, 138.1, 139.2,
140.4; MS (EI, m/z): 386 (3), 385 (M", 19), 306 (50), 250 (27), 234 (40), 223 (100);
HRMS (APCI) calcd for C2;H,4NO,S, (M+H)" 386.1248, found 386.1245.

H  N-Bu

(2 O

F 3ba

Compound 3ba. 89 mg, 86% yield, white solid, mp: 116-118 °C; '"H NMR (CDCls, 600
MHz): 6 0.90 (t, J = 7.4 Hz, 3 H), 1.28-1.36 (m, 2 H), 1.57-1.63 (m, 2 H), 3.04 (s, 3 H),
334 (t,J=7.4Hz 2 H), 6.75 (s, 1 H), 6.82 (t,J=8.7 Hz, 2 H), 6.99 (dd, J = 8.6, 5.5 Hz,
2 H), 7.30-7.34 (m, 5 H); °C NMR (CDCl;, 150 MHz): 6 13.6, 19.7, 30.8, 40.7, 47.6,
115.1 (d, J = 21.5 Hz), 127.4, 128.4, 128.6, 128.7, 128.8, 129.8, 131.0 (d, J = 8.0 Hz),
134.9, 161.8 (d, J = 247.9 Hz); "’F NMR (CDCls, 565 MHz) 6 -113.81; MS (EL m/z): 348
(5), 347(M", 25), 268 (100), 224 (19), 212 (80); HRMS (APCI) calcd for C;oH,3FNO,S
(M+H)" 348.1434, found 348.1436.

H N-Bu

cl 3ca
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Compound 3ca. 99 mg, 91% yield, white solid, mp: 121-123 °C; 'H NMR (CDCls, 600
MHz): 6 0.89 (t, J = 7.4 Hz, 3 H), 1.29-1.35 (m, 2 H), 1.56-1.61 (m, 2 H), 3.04 (s, 3 H),
334 (t,J=7.4Hz 2 H),6.73 (s, 1 H), 6.94 (d, J= 8.5 Hz, 2 H), 7.09 (d, J = 8.5 Hz, 2 H),
7.29-7.36 (m, 5 H); °C NMR (CDCl;, 150 MHz): d 13.6, 19.7, 30.8, 40.7, 47.6, 127.9,
128.2, 128.7, 128.9, 129.7, 130.5, 132.9, 133.8, 134.8, 138.2; MS (EI, m/z): 365 (6), 363
(M", 19), 284 (58), 249 (20), 228 (29); HRMS (APCI) calcd for C;9H2;CINO,S (M+H)"
364.1138, found 364.1137.

3da

Compound 3da. 100 mg, 92% yield, white solid, mp: 131-133 °C; '"H NMR (CDCls, 600
MHz): 6 0.92 (t, J = 7.4 Hz, 3 H), 1.34-1.40 (m, 2 H), 1.58-1.62 (m, 2 H), 3.15 (s, 3 H),
3.38 (t,J=7.3 Hz, 2 H), 6.86 (s, | H), 6.88 (dd, /=7.8, 1.7 Hz, 1 H), 6.88-6.94 (m, 1 H),
7.07-7.12 (m, 1 H), 7.20-7.31 (m, 5 H), 7.35 (dd, J = 8.0, 0.8 Hz, 1 H); °C NMR (CDCl;,
150 MHz): 6 13.7, 19.7, 30.6, 40.8, 47.8, 126.3, 126.3, 128.3, 128.6, 128.7, 129.1, 129.8,
131.2, 133.7, 134.4, 134.6, 139.7; MS (EI, m/z): 365 (9), 363 (M", 29), 284 (66), 249 (14),
228 (20); HRMS (APCI) calcd for C19Hy3CINO,S (M+H)" 364.1138, found 364.1133

H N-Bu

3ea

Compound 3ea. 91 mg, 89% yield, white solid, mp: 103-105 °C; 'H NMR (CDCls, 600
MHz): 6 0.91 (t, J= 7.3 Hz, 3 H), 1.32-1.36 (m, 2 H), 1.57-1.62 (m, 2 H), 2.26 (s, 3 H),
3.02(s,3H),3.35(t,J=7.5Hz,2 H),6.75 (s, 1 H), 6.92 (d,/J=8.2 Hz,2 H), 6.95 (d, J =
8.2 Hz, 2 H), 7.28-7.38 (m, 5 H); >°C NMR (CDCl;, 150 MHz): § 13.7, 19.8, 21.1, 30.9,
40.6, 47.8, 128.6, 128.8, 129.2, 129.2, 129.7, 129.9, 132.4, 135.5, 136.7, 137.3; MS (EIL,
m/z): 344 (5), 343 (M", 24), 265 (23), 264 (100), 220 (19), 207 (11); HRMS (APCI) calcd
for CooHa6NO,S (M+H) " 344.1684, found 344.1688.
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H \N—Bu
MeG 3fa

Compound 3fa. 92 mg, 85% yield, white solid, mp: 117-119 °C; 'H NMR (CDCls, 600
MHz): § 0.94 (t, J = 7.4 Hz, 3 H), 1.34-1.39 (m, 2 H), 1.61-1.68 (m, 2 H), 3.04 (s, 3 H),
3.37 (t,J=7.4 Hz, 2 H), 3.76 (s, 3 H), 6.70 (d, J= 8.7 Hz, 2 H), 6.76 (s, 1 H), 7.00 (d, J =
8.7 Hz, 2 H), 7.28-7.39 (m, 5 H); °C NMR (CDCl;, 150 MHz): § 13.6, 19.7, 30.8, 40.5,
47.7,55.1, 113.5, 127.6, 128.5, 128.6, 129.5, 129.8, 130.6, 135.5, 135.6, 158.8; MS (EI,
m/z): 360 (2), 359 (M", 11), 280 (68), 236 (8), 224 (12), 207 (29); HRMS (APCI) calcd for
CaoH26NO3S (M+H)" 360.1633, found 360.1620.

H  N-Bu

ol )

3ga

Compound 3ga. 94 mg, 87% yield, white solid, mp: 126-128 °C; '"H NMR (CDCls, 600
MHz): 6 0.92 (t, J = 7.4 Hz, 3 H), 1.31-1.38 (m, 2 H), 1.58-1.64 (m, 2 H), 3.04 (s, 3 H),
3.37 (t,J=7.4 Hz, 2 H), 3.53 (s, 3 H), 6.53 (s, 1 H), 6.63-6.67 (m, 1 H), 6.67-6.71 (m, 1
H), 6.78 (s, 1 H), 7.06 (t, J = 7.9 Hz, 1 H), 7.29-7.40 (m, 5 H); >C NMR (CDCls, 150
MHz): 6 13.6, 19.7, 30.8, 40.6, 47.7, 54.8, 113.8, 113.8, 122.0, 128.6, 128.7, 129.0, 129.3,
129.8, 135.3, 136.5, 137.7, 159.0; MS (EI, m/z): 360 (3), 359 (M", 22), 283 (58), 204 (65),
162 (100); HRMS (APCI) calcd for CyoHysNO3S (M+H)" 360.1633, found 360.1626.

H N-Bu
o
Compound 3ha.102 mg, 90% yield, white solid, mp: 117-119 °C; 'H NMR (CDCls, 600
MHz): 6 0.93 (t, J= 7.4 Hz, 3 H), 1.35-1.38 (m, 2 H), 1.62-1.67 (m, 2 H), 3.09 (s, 3 H),
3.40 (t,J=7.5Hz, 2 H), 6.96 (s, 1 H), 7.08 (dd, J= 8.6, 1.6 Hz, 1 H), 7.29-7.33 (m, 3 H),

7.39-7.42 (m, 4 H), 7.54 (d, J = 8.6 Hz, 1 H), 7.59 (s, 1 H), 7.64-7.65 (m, 1 H), 7.71-7.72
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(m, 1 H); °C NMR (CDCls, 150 MHz): 6 13.7, 19.8, 30.9, 40.8, 47.9, 126.1, 126.1, 126.8,
127.4, 127.4, 127.8, 128.6, 128.8, 128.9, 129.3, 129.9, 132.4, 132.9, 133.1, 135.2, 137.9;
MS (EL m/z): 380 (9), 379 (M", 35), 301 (27), 300 (100), 281 (11); HRMS (APCI) calcd
for Ca3Ha6NO,S (M+H)™ 380.1684, found 380.1678.

Compound 3ia. 81 mg, 76% yield, white solid, mp: 123-125 °C; 'H NMR (CDCl;, 600
MHz): § 0.91 (t, J = 7.4 Hz, 3 H), 1.31-1.35 (m, 2 H), 1.56-1.59 (m, 2 H), 3.07 (s, 3 H),
3.38-3.41 (m, 2 H), 6.65 (d, J=11.1 Hz, 1 H), 6.75 (d, J = 15.6 Hz, 1 H), 6.92 (dd, J =
15.6, 11.1 Hz, 1 H), 7.18-7.23 (m, 1 H), 7.26-7.33 (m, 4 H), 7.39-7.48 (m, 5 H); °C
NMR (CDCls, 150 MHz): 6 13.6, 19.7, 30.9, 40.3, 48.3, 124.8, 126.5, 127.8, 128.5, 128.5,
128.7, 128.8, 129.6, 135.0, 135.5, 136.9, 138.1; MS (EI, m/z): 356 (3), 355 (M, 16), 232
(33), 217 (30), 207 (29); HRMS (APCI) calcd for CyHy6NO,S (M+H)" 356.1684, found
356.1682.

H  N-Bu
CgH17
3ja
Compound 3ja. 96 mg, 88% yield, colorless oil; 'H NMR (CDCl3, 600 MHz): ¢ 0.85-0.91
(m, 8 H), 1.21-1.32 (m, 10 H), 1.39-1.42 (m, 2 H), 1.52-1.56 (m, 2 H), 2.13-2.16 (m, 2
H), 2.92 (s, 3 H), 3.29 (t, J= 7.4 Hz, 2 H), 5.83 (t, /= 7.7 Hz, 1 H), 7.31-7.38 (m, 5 H);
C NMR (CDCl;, 150 MHz): 6 13.7, 14.0, 19.7, 22.6, 28.6, 29.1, 29.1, 29.3, 29.6, 30.6,
31.8, 40.1, 48.0, 126.5, 128.1, 128.2, 129.2, 132.5, 135.7;MS (EI, m/z): 366 (2), 365 (M",
4), 350 (47), 286 (39), 210 (33), 186 (44); HRMS (APCI) calcd for C;;H3sNO,S (M+H)"

366.2467, found 366.2468.
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H  N-Bn

3kj
OMe

Compound 3Kj. 112 mg, 80% yield, white solid, mp: 149-151 °C; 'H NMR (CDCls, 600
MHz): 6 2.50 (s, 3 H), 3.79 (s, 3 H), 4.57 (s, 2 H), 6.52 (s, 1 H), 6.69 (d, J= 8.7 Hz, 2 H),
6.80 (s, 2 H), 6.84 (d, J= 8.7 Hz, 2 H), 6.86-6.92 (m, 2 H), 7.09-7.12 (m, 2 H), 7.20-7.24
(m, 2 H), 7.29-7.33 (m, 2 H), 7.36 (d, J = 8.1 Hz, 2 H), 7.84 (d, J = 8.2 Hz, 2 H); °C
NMR (CDCls, 150 MHz): ¢ 21.5, 52.1, 55.1, 113.6, 114.7, 116.0, 126.9, 127.5, 127.7,
127.9, 128.3, 128.9, 129.1, 129.5, 131.2, 135.8, 136.5, 136.9, 143.5, 149.7, 159.5; MS (EI,
miz): 470 (2), 469 (M, 10), 350 (46), 281 (10), 209 (100); HRMS (APCI) calcd for
CyoH2sNO3S (M+H)" 470.1790, found 470.1787.

Ms\
H N—

3lj OMe

Compound 3lj. 77 mg, 81% yield, white solid, mp: 111-113 °C; 'H NMR (CDCls, 600
MHz): ¢ 3.01 (s, 3 H), 3.13 (s, 3 H), 3.83 (s, 3 H), 6.69 (s, 1 H), 6.86 (d, /= 8.6 Hz, 2 H),
7.07 (d, J= 7.0 Hz, 2 H), 7.14-7.18 (m, 3 H), 7.31 (d, J = 8.6 Hz, 2 H); *C NMR (CDCl;,
150 MHz): ¢ 37.0, 39.0, 55.1, 113.9, 126.3, 127.1, 127.4, 128.0, 129.0, 131.1, 135.5,
139.8, 159.8;MS (EL m/z): 318 (4), 317 (M, 27), 238 (38), 223 (13), 197 (100); HRMS
(APCI) calcd for Ci7HaoNO;S (M+H)" 318.1164, found 318.1162.

H  N-Bn
3mj OMe

Compound 3mj. 90 mg, 76% yield, white solid, mp: 131-133 °C; 'H NMR (CDCls, 600
MHz): 0 3.00 (s, 3 H), 3.81 (s, 3 H), 4.54 (s, 2 H), 6.53 (s, 1 H), 6.82 (d, J= 8.5 Hz, 2 H),
6.99 (d, J= 6.0 Hz, 2 H), 7.10-7.14 (m, 3 H), 7.23 (d, J = 8.4 Hz, 2 H), 7.33-7.38 (m, 5
H); °C NMR (CDCl;, 150 MHz): § 41.6, 51.9, 55.1, 113.9, 127.1, 127.8, 128.0, 128.5,
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128.7, 128.9, 129.0, 129.1, 131.4, 135.5, 136.4, 137.6, 159.8; MS (EI, m/z): 394 (3), 393
(M, 15), 314 (39), 223 (32), 209 (36), 197 (100); HRMS (APCI) calcd for Cp3HNO3S
(M+H)" 394.1477, found 394.1473.

OMe

Ph

H  N-COzBn
Bu
30j
Compound 30j. 85 mg, 68% yield, yellow oil, E/Z = 83:17 (determined by GC or crude
NMR); Data of (E)-isomer: '"H NMR (CDCls;, 600 MHz): § 0.94 (t, J = 7.4 Hz, 3 H),
1.32-1.39 (m, 2 H), 1.62-1.68 (m, 2 H), 3.44 (t, /= 7.4 Hz, 2 H), 3.83 (s, 3 H), 5.16 (s, 2
H), 6.54 (s, 1 H), 6.77 (d, J= 8.5 Hz, 2 H), 7.12 (d, /= 7.5 Hz, 2 H), 7.16-7.21 (m, 5 H),
7.23-7.32 (m, 5 H); C NMR (CDCls;, 150 MHz): ¢ 13.9, 20.0, 30.5, 48.2, 55.2, 67.1,
113.7, 126.8, 126.9, 127.5, 127.7, 128.1, 128.2, 128.4, 129.1, 130.6, 136.2, 136.7, 138.8,
155.9, 159.5; MS (EI, m/z): 416 (1), 415 (M", 5), 324 (43), 280 (18), 125 (16); HRMS
(APCI) caled for Co7H30NO3 (M+H)" 416.2226, found 416.2224.

Me

Compound 4. The title compound was prepared from 3ag according to the method
described in the literature' in 70% yield (72 mg) as a white solid, mp 109-111 °C; 'H
NMR (CDCls, 600 MHz): 6 0.85 (t,J = 7.4 Hz, 3 H), 1.30-1.37 (m, 2 H), 1.52-1.64 (m, 2
H), 2.64 (s, 3 H), 3.06 (s, 3 H), 3.73-3.84 (m, 2 H), 7.54 (d, J = 8.3 Hz, 1 H), 7.59-7.62
(m, 1 H), 7.66-7.72 (m, 1 H), 7.75 (s, 1 H), 7.89 (d, /= 7.8 Hz, 1 H), 8.20 (d, J = 8.3 Hz,
1 H), 8.52 (s, 1 H), 8.70 (d, J = 8.3 Hz, 1 H); °C NMR (CDCl;, 150 MHz): § 13.6, 19.9,
21.9,31.0,38.2,51.8, 122.6, 122.7, 124.4, 126.5, 126.9, 127.4, 128.7, 128.9, 128.9, 130.4,

' (a) G. H. Hakimelahi, C. B. Boyce and H. S. Kasmai, Helv. Chim. Acta, 1977, 60, 342. (b) Z. Lu, W.
Cui, S. Xia, Y. Bai, F. Luo and G. Zhu, J. Org. Chem., 2012, 77, 9871.
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131.3, 131.7, 134.7, 137.2; MS (EL m/z): 342 (6), 341 (M", 30), 263 (19), 262 (100), 220
(60); HRMS (APCI) caled for CooH24NO,S (M+H)™ 342.1528, found 342.1532.

17



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

91580
00160
¥8z6'07
£eIe)
LIEEL
905€’ |
#B9E" |
BE6S |
Y2191
9z£9'1

PERO'E
168€°C
mwmm.mw
ATDE>

¥E6L 9
Y220 L
$120° 4
2180 21
LO¥0" ]
T AWE
IR o
IR !
6962 1~
moom.%ﬁ
86022

¥rie 2
50Ze 2
041€ 4
mmmm.g
199¢° L

Ms

N—Bu

3aa

=20'¢

ro0'c
=e0'¢

=00'¢
=10'¢

=001
+00¢
~00'¢
Fe0'G

1.0 0.5 0.0

15

80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

85

0689°El—

69SL 61—

£698°0€—

8189°0v—

68S.L°Ar—

166694

momm.th
G8lLeLL

veze’ lel
6080°8¢C1
9619'8¢l
LeL8el
08LE6C1
¥Sor'6el
0898'6¢C1
Ly SEL
clesel
¥e8s el

Ms

N—Bu

H

3aa

o v

135 125 115 105 95 85 75 65 55 45 35 25 15
1 (ppm)

145

18



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

8616°0
Z886'0
SHZE b,
62|
1198 %
5091
0909}
VP9l
99|

w_.om.ow

[Ac] VRN
Slee'e
Nth.ﬂW
888¢°¢C

S608'9
S0P0° L
L1610 L
6850
8lel'L
8/¢l L
2] 4
Ps0e’L
£€80¢°L
89l L
9lee L
8c9¢' L

N—Ms
Bu
3aa-d

D

=00'e

Fo0'e
Foo'e

=00'¢

=00'¢

~G0'0
»00°C
~eoe
FOO'G

1.0

15

2.0

25

35

40
f1 (ppm)

45

6.0

6.5

75

19



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

6816'0
L1E6°0
A4
V40"
9ree |
119€°L
61651
11091
8619°|L

mmom.ow

$Z90°€, @

ommm.m ‘
Ehm.mw \N
628¢°¢ )

1€419
£0.6'9
L¥86°9
16669
LIv0 L
8ls0L
2550,
98yl L
Sesh L
1951712
olol L
¥a9l'L
rse’L
965€°L
LA
veLE L

3ab

=00'¢

=00'¢
=00'¢

=e0'e
=00'¢

00'}
00T
~00Z
“oo'g
00T

1.0 0.5 0.0

1.5

80 75 7.0 6.5 60 55 50 45 40 35 30 25 20
f1 (ppm)

85

8085€l—
041961

£/869°0E—

685 0v—

coEs Lr—

00024

mhmh.mmw
(AR ATNA

SO0LS'S _‘—v.
CES9'SLL
¥66E° 21
mmN_l.mNLw
vmh_..mN—W
L0V 6L
e€CLE LEL
£689°LEL
vl el
G090'SEL
0561791

19827191~
CIEV'E9L”

N—Bu

Ms

L STARN
£9Z1'8Z 1~
L1 6T 1
LioveeL”
€ZIELEI
£689° :;w
A JAAAR

S090'5€L—
0664'9¢1—

3ab

130 125

135

1 (ppm)

N

160 150 140 130 120 110 100 90 80 70 G0 50 40 30 20 10
1 (ppm)
20

170



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

SL06°0
LE16°0
1926°0
[AzTA
6eCe’ |
£9EE° |
a8re’ |l
[4%: "
880% _.\
065"}
cleo'l
See9’l
o9’
€904

0820°€~
Povee
Emm.mw
IV

1952°9
10929
GZil'9
€riL9
19/2°9
€18.°9
P69
zci8°9
¥248°9
¥/88'9
606891
800691
610691
YEE6'91
8936'99
1066 9
1266°9]
1866°9
1100
0rz0
90112
1SG L2

50912
z5o1'/
GlLiLL
8662/
8092/
S90t'2
vozy' .
pley s
5P,

Ms

N—Bu

=00'e

~e0'e
=Z0'e

3ac

uroo.m
=00'¢

(001
0L
+00'L
100T
300°€

o't

1.0 05 0.0

15

5.0 45 40 35 3.0 25 20
1 (ppm)

5.5

9.0 8.5 8.0 75 70 65 60

95

LOL9EL—
6lcL6l—

L1.80g—

_.mwm.mmv.
€ooo'oy

L6¥0°8r—

(2]
118191 =
1666'9L
SLITLL T
0ZvZ 0L
SeLF 0L
LE8S Y01
Z900°Z L1
€080}
GIPLT LI

SLLLCLLY Ze86lel— —

1685611
Coroolr| gesLeel
. 191Z°€El
w@mmmw_) 26T ee L
9lle wm_.w 008Z°CE )
09.5'8CL-f
wwmv.omiﬂ
186 le
6858 ELY 6868V L—

189G'6G |1
L4965 |y
98£7'19 ;
arle gLt
0Z1E291
8/82Z91
Z8/6'€9 L7
oPS0+9L

e [E——

132.5

1355

3ac

1340
1 (ppm)

i

L

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
21

180



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

86060
£226°0
BEEEQ
BV |
+09€"|

¥e6s 1
SS09°L
SLL9°1L
S0E9° L
o'l

)
. _‘w

9980°€
oam.mw

£9.€°¢
688C°¢

8298'9;
200" 21
Z6E0" 2
8ED L
£GP0/
Z8Y0° 4
8610 L
PLS0 "2
9250° L~
11817
oviL L
z081 "L
1581 2
G0EZ .
Z96¥
6605 2]

e p—

f
ﬂ

Nmnm.i
Z6v5 L

Ms

N—Bu

H

CF3

3ad

]

=00t

e
=Z0'e

=l0'e
=10

=001
=00
=l0e

00'¢
Nmo.m

1.0 0.5 0.0

15

8.5 8.0 75 7.0 6.5 6.0 55 50 4 40 35 3.0 25 2.0
1 (ppm)

9.0

[AA R
SivL6L—

SreL0E—

8e550r—

881l '8r—

588.°9.L
£000°LL
[AATAIN

99¢€6°2e J
olvLveL ‘
CLFSCLY
£GEVSEL
c09r'selL
6¥8F'SEL
.Vv.vw.hw_q
G8ee'sel
889Z'6¢C 1
rescocl
08+6°0C1
0Ls9¥eEL
0LGS9EL]
062E6EL-

Ms

N—Bu

H

CF3

3ad

140 130 120 10 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
22

150



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

SIP6°0
8696°0
PavEe
a88¢’ |
00 |
SELY |
61591
1499'L
oy
8689'|
1202°)

e RN

0EZL'E
mﬂ%mw

c9sr'e
189F°¢

IG1E'9
B6E50°L
1090"2
£090°2
8890°/1
08941
€861/
9002 /1
0902 /1
560 .

L

008t L
[A% 78

....@@V.....M

wovh.h“v.

cesL’s
[#A4%"
96%71'8
80918
1€91'8
0cles

Ms
N—Bu
NO,
3ae

=l0'e

=661
=loe

=l0'e
=00'¢

=00'}
t00'g
L0
~00'1
~00'1

00’}
WOO. L

g0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

85

6985°Cl—

98¥.L6l—

9€99°0€—
£G96'6E—

96/9'8v—

Y000°2LL

—ww.m.th
6CLTLL

pige ezl
625G T 1
1S80°871
6vOY'8Z1
1921621
P TA
6152 1EL7
pIST PEL
eea'sel
H0S6'SEL
9.8 151
0861 81k —

Ms

N—Bu

NO,

3ae

135 125 115 105 95 85 75 65 55 45 35 25 15
f1 (ppm)

145

23



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

6¥1L60
1126°0

9lee’l
6eee _.w

@Nom.ov

SOFE’L
065¢° |
i8S’
8€65° |
9909° |

PPO0° g,
vore'e
085€°¢
GLIgE

91119
9Er0 L
19¥0°L
Pes0'L
£650°L
8rol L
0891°L
veLl L
S9L1°L
Eerse L
S89C°L
Le0e L
911

Ms

N-Bu

Cl

3af

=Z0'¢

=l0'c
=20'¢

=00'¢
=10'¢

001
002
e
7102
002

1.0 05 0.0

1.5

75 70 65 6.0 55 50 45 40 35 3.0 25 20
f1 (ppm)

3.0

Scroel—

olri6l—

6252°0€—

SCe9°0F—

6EL6°LF—

1000°24

mhmh.mhw.
Lt

0685 /¢l
Ly 8cl
S8c8'8cl
99¢€Z°6¢|
968°62 _‘M
reet el
61/8°EEl
18ESYEL
9./¥v6 vEL
£80.°9¢€1

Ms

N—Bu

Cl

3af

135 125 115 105 95 85 75 65 55 45 35 25 15
1 (ppm)

145

24



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

._..mom.o
08 _‘m.ov
R
9€5¢e” _‘W
099¢° |
¥009° |
44} _‘N
05291

£eSee—

[A1 2 RN
g6¥e'c
Nmmm.mw.
EriCE

9890°L
Leol L
[4:1 3
96e1°L
elsk L
6L¥T L

8rsc L

15929
mmmo...../

Ms

N—Bu

H

3ag

J

=e0'e

=00'¢
=0’

=Z0'e

=10'€
=¥0'c

=00}

€0'¢c
mmo.m
=c0'¢

6.0 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

6.5

75 70

8.0

6£99°€L~
88CL 61~
ElCTAYAN

6618'0€—

SLL90F—

8969/ —

mhm._...mh
_‘ooc.tv
._“_._.N...K

a9l el
29c0'8cl
816'8Z1
9cre6el
9602°6C1
6¢li6cl
S8rlcel
6005°5¢€l
8519°/¢1
5959°8¢1

Ms

N—Bu

H

3ag

|

135 125 115 105 95 85 75 65 55 45 35 25 15
1 (ppm)
25

145



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

2616'0
286%
6HPED
0.5¢° FW
269¢°|
8029'|
%Q;w
T

120

61G0°C~
1€9E°¢
Swhn..mw
PS8ee

0/6£°9
6250 L
€6S0°L
gV L
0ovl L
09rl L
9s8s1L
LI8L L
6161 L
1202°L

N—Bu

Ms

3ah

=00'€

=20¢

=00'¢

~00'€

=00'e

=00'¢

~00'}
sz
F00°L

0.0

05

1.0

15

20

25

3.0

3.5

45

5.0

55

6.0

6.5

70

75

8.0

9lo9el-
259981~
89/ Le~

8/6/°0€—

8965 0F—

98S Lr—

098192
1666'9L
260c'LL

¥8.6'9C1
8.6l /¢l
LG lCl
818¢'8¢cl
180Z°6Z1
889z'6c|
e 6el
¢860°0¢El
1886'vEl
G28e el
£525°L¢1
slegeel

Ms

N—Bu

3ah

10

20

60 50 40

70
26

140 130 120 110 100 90 80
f1 (ppm)

150



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0El60
£626°0
ShOE" |
9Ile |
06¢e’ |
vive' L
S.19°1
€069 |
ceosl’ _.\
06+0°C

hoom.ow

ze86'c~
LSHT €,
195E e~
L6r e~

¥508'9
12689
6368'9
Z106'9
80691
980691
#0012
09012
LLLE 2
ovzL 2
paek Ly
08¢l 2
6152 4
0092 24
8£9Z /1
22T
062 21
qmomi
996E L]
1961

—r

Ms

N—Bu

3ai

L

=00'€
=00'¢
=20'¢

=10'€

=10'€

-lo'e

~00')
~00'T
=60't
~66'1
001

1.0 0.5 0.0

15

75 7.0 6.5 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

8.0

85

6.99'¢l—
9 _.mm.m_.w"
mmhw.m_.

WPI¥IE—

Sr/80r—

88T 8r—

64819
8666'9.L
LTt

9r6Z Sel
86.2°9¢1
650C° ¢l
608zl
8lri8cl
9581'8Cl
2908'8¢l
8liL'6Cl
6808'0¢
glel vel
crissel
ceot el

Ms

N—Bu

3ai

65 55 45 35 25 15

27

125 115 105 95 85 75
f1 (ppm)

135

145



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

6¥l60
mmnm.oW
9156’0
£eee’l
L1SE _./
90L€ _.N
£68¢" 1
€851
£e09°L
6Lc9'|
[0
G659 1

Z890°€~,
189€°¢
698E°C
950F' S~

0ic8°€—

Srel'9
£rE8'9
2958’9
1080°L
a0’ L
S660°L
09l L
€651 L
CLLVL
G862 L
£e0e L
6SlEL
S0ce L

Ms

N—Bu

reoe

Feo'e
=00

=66'C

=20'c

OMe

=l0'¢

3aj

7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

75

1e99el—
orcl6l—

<0e80e—

SPS9'0r—
S969°Lr—

81€1'95—

NNmm.oh
oooo.....hv
[4:139 2

886l —

P60 LCl
1962°L2)
¥es0'8cl
£882°8¢l
1S61°6Cl
88l LEL
L109°6ElL
62st /el

669.°651—

Ms

N—Bu

OMe

3aj

|

b g

L

70 60 50 40 30 20 10

80
28

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

70



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

£006°0
9260
6LIE° )
eree |

89¢e’ |

£61E |
69/5°|
£689°|
€685 |
02091

ommm.ov

OMe

TTe0e~
LPSEE

Bon.mw
16LE°C .
zreae”
8£98°¢—

N—Bu

3ak OMe

Ms

-

H

G699
6¥LLO
888/°9
Y6289
12E8'9

6¥C6'9
0826'9
98€6'9
61¥6'9

€190°L
6¢.0°L
¥SL0°L
orel L
vovL'L

=l0'¢

1.0

=00'¢
=l0¢

Loe
~£0¢Z
JS0€
o0

SCETEL—
6ECLBL—

9608°0E—

69/9°0v—

FANR A o

mmom.mmv
€T19'68

0000724

hhmh.mhw
Slie'is

1928°0LE~
€LL6CH

oLoreet
08rlL'icl
A XA
6l¥0°8C1
mww.v.wm_.w
Dmm_..mm_.\
.wmwm.mm—.\
¥LBS LEL

6219811,
699C 6171~

Ms

N—Bu

H

OMe

3ak OMe

80 70 60 50 40 30 20 10
1 (ppm)

90

150 140 130 120 110

160

29



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

mwom.c
89 _‘m.oW
16260
veee’
85ee’ L
vere’ |
609¢° |
[Asiciegs
186571
91691
€0L9'|L

6r30°E
8rSe'e
Emm.mw
66.€°C

G656'G—
900.°9

€949

962.°9

GGES O
03¢8'9
zove ok
06189
6658'91
£298°91
8240/
1802
L9 L]
(AW
vivl L
G052
0S5)°2
€912

Ms

N—Bu

H

0\

=00'¢

=00'¢
=00'¢

3al

U =00'¢
=00'¢

%001
oz
102

qleoe

~00¢

[00°}

1.0 05 0.0

15

3.0 25 20

35

40

85 8.0 75 7.0 6.5 6.0 55 50

9.0

PEPOCl—
89CL 61—

GO8/.°0E—

crseor—

9569°Lv—

G666'9L

Shmh.m_mv
Shcis

ooLe Lok—

¥r8E 801~
9088601

2800 121
£52C LEhy
8280821
6529821
9181621
mEm.mme
LIET IE)

hvhh.hv_. v.
G/06° ¥l

Ms

N—Bu

H

0\

3al

140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
30

150



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

29880
G868°0
20160
8cle’l
192¢" L
18€€° 1
LISE'L
jetonelons
ri8s |
res’ L
S909° L
€619°L
9leg’l
S080°¢
mmmm.m/
oohm.nv
¥88C°¢C

95989
1£66'9
6920°L
rieo L
16€0°L

csol L5
LivL'L
9951°L
(41
8925 L
€0¥S L
094171
S68.°L

12i6'6—

Ms

N—Bu

3am

—00'€
~e0'c

=001
260'Z

'so'g
~80'Z
~66'L

=660

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

95

10.5

ri8sel—
186961 —

9€89°0E—

900¥ 0r—

S9ZC8r—

1000°2L

Nwwh@hW
[ A YAV

c0/8'/¢l
S¥ez'ecl
995Z°6¢1
86C.°6¢1
6961 0E
€0EL LEL
L019°v¢El
€le6's¢el
£2eL9el
0L¥6" LYl

1865 161 —

Ms

N—Bu

@)

3am

I

40 30 20 10

50

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

200

31



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

1106°0
K189
IS
ziSe |
961E |
£886'|
9009'|
L9

wwwm.ow

€657
Z990°€

16¥e'e
m_‘mm.mv
pice

0l¥8'9
15920,
12e0’ L
28e0 L
[A43200A
9% L
06%}" L
vrsh L
08s1 L
momv.\.v
¥ror L
Nvmm.\.v.
0898'L

Ms

N—Bu

2

3an

=90'¢

=20'e
=20'¢

=00'¢

=00'¢
=00'¢

~00'L
~00c
oe
»00'C

=00'C

756 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

8.0

8.5

zizoel’
PreLBL—
£655'9Z,
#162°08

286y 0 —
1ecT8h—

mhmh.mh
mmmm.mﬁw
8L’ LL

vl lCl
90/c°8¢Cl
£roraci
1112621
ool ogl
9e6.°0¢El
68..°vEl
£66.°9€1
9/¢8'9¢l
L6t Ov L

9lor i61—

3an

===
—]

200 190 180 170 160 150 140 130 120 ﬂﬂ(ﬂ )100 90 80 70 60 50 40 30 20 10
ppm

210

32



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

91589
6£86'9
c9l0 L
2020°L
1620°L
G/680°L
0e9l L
0811
128l L
L4811
6681 L
0802 L
0Ly L
o8y’ L
60¥5"L
8res L

3ao0

2

~¥0'e

=G60'¢
=00'¢

~00'¢
=00'¢

~00'}
~00'Z
~00'€
/60T
10T

1.0 05 0.0

1.5

80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

85

as'el—

191LL'61—
Pree0e—

0/62°0F—

186¥'8F—

c000'LL

whwh.mhw
ATV

19¢0Ch—

126E'8L—
8L.08¢cl
mmov.mw_‘#
[AV T TA ]
99€5°0EL ¢
Sivr el
6651'C¢l
mmmm..vm_‘\‘

869¢°9¢1
SS9 0Fl

Ms

N—Bu

“ lm | J.

60 50 40 30 20 10

130 120 110 100 90 80 70
f1 (ppm)
33

140

150



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

L <
(=]
|
(=]
98£6'0 1880°C L—
16760 toe | o
80960 B )
BYLE I 029.'61—
008¢" | F0T |
piI6e | oz | T
6.9t | s0¢ 795806 —
G851 Lo
5L99°1L o
LSLL) . £689°0F—
[ o
668 Lv—
L S
0L 'e— oe | ¢
LIEF E— 0T L0
[ye]
5 O\Wf 5
m <5 . m
| & £8L9 |
o = =X oF mmmm.mhw o prd
< 801Z'24
= ™ ¥ = |
T Lo T O
| 2
w
L <2
ow
) 0088'9Z1
£0v8'9 » 9/01'421
%NK © AL rA
) 00} ZeLG LZ)
S04€°L RS 6rpL 8zl
¥iec s I on 7691821
GlSF L J ooy 8/0¢'6C)
. 410t .
50052 Loz £982°0¢1
92L5L AN 3!
Gec9’ L L2 GeFEGEL
8reg’L 6258E L1
Z290°0vL
- I£2T \pL

60 50 40 30 20 10
34

70
1 (ppm)

3ap
130 120 110 100 90 80

140

150



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

06€6°0
L1S6°0
vesel
659¢°1
¥8.¢€° L
106¢€° |
€€99°1
8r99'|
95491
889°|L

mmmm.ov

AN
80TF €
mew.mw
ObbF e

19E¥ L
80St L
6.8¥'L
8105,
111G L
896/ L
oLLL L
606L°L
008 L
04281
1ov8'L
[A%YA

Ms

N—Bu

H

3aq

=00'€

10T
=0T

=00'¢
=20'c

/00'L
¥0'G
101
TQN
1201

001

00t
001

1.0 05 0.0

15

8.0 75 7.0 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

85

c059¢€l—
0s€L6l—

80808

0c8L0v—

8028’ Lr—

mhmh.mh
mmmm.mhv
eLeis

19€2°9Z 11
¥Z19°9Z11
BLIE JZLT
S00F 4211
0165 LZ1
96018211
6GE 18T
z20e'8Z 1L
501z 621
ZEPE BT
15Y9°6Z 11
SLLLZE L]
6FLLEEL]
FELEEL
9/TTGEL]
68eg el

S

Ms

N—Bu

H

3aq

lel L

70 60 50 40 30 20 10

35

150 140 130 120 110 100 90 80
1 (ppm)

G0



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

99680
68060
Lrl60
€Lc60
2ece 0
0/26°0
i
£59¢°1
Levr L
€951 L

crel'c
2] 4 e
c8she
20L1'e

£600°¢—

2c98r'e

mmhv.ﬂv
6861'¢

m.wN_‘.w
mhm _‘.wv
2051’9
moov.mﬂ
£9Cr'9
8¢/5'9
882 L
mcmm.h%
FAZ %A
core L
10Se°L
629E°L

Ms

N—Bu

H

3ar

=109

0T
20T
102

=20'c

=00'¢

00'¢

~00'L
s00')
s00°)

Feo's

10 05 0.0

15

30 25 20

35

75 70 65 60 55 50 45 40
f1 (ppm)

8.0

—wmm.m_lv
9EEgEL

L1186~
SiEl’¢c—

2e86°08
LEL9Pe—
9610'6E~

¥8LG 6 —

c000'2LL

Nwwh.mhv
AT ANA

mmmm.mﬁ/
€716 IT)
bz 821
GOET BT~
gs6z0cLY
8157 'SSh~
69€G 9E)
61/6'9)

Ms

N—Bu

H

3ar

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

135 125 115 105

145

f1 (ppm)

36



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0857 1
0L¥PZ L1
9187’1
9197’11
9eLZ'L
9692 11
6067 L
V6T ||
820¢ |
951 L
eaze L]
SOPEL
0e5E 1
6rLY L
Sheh L]
12251
15651
9¥5 L1
€855L
6295 L1
021511
L85l
BL65 L1
¥00°L
£509'L1
S00L'L
SELL L]
pLZL L]
ogeL’L
66221
0020
5520°¢
veeoe
PrP0e]
1250°¢]
1E1LE
RS
gzele
60FL €]
99%1'¢]
LIGL'E
8r66°C]
¥900't
9810t
2602 1
602Z L1
82zt
16T L~
ZroeL
zLEL

n-CsHyq
N—Bu

vI0€
~00¢
166'9
=0}
bpoe
0L

Foo'e

F00E
+00'L
0L

00'L

00
00T

1.0 0.5 0.0

15

2.0

25

4.5

5.0

55

6.0

6.5

7.0

75

¥281°€1L,
LGS0¥ L

81Lr'0Z~
S08Y'CT—
882y’ 9C~-
1685 _.m/
[ArARRNN
8089°¢E"

0988'6E~,
£6050%
oviv ey

699¢'L9—

_‘mmh.mh/
mmmm.mhua
vhic'Ll

#799°9Z 1~
¥6/5°8Z L~
vezeeel”

¥990'6€1—

IR

10

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

135 125 13 105

145

37



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

+129.3985
1.128.6576
\.126.7436
—61.4429
435215
405588
.39.0278
337579
t33.2090
31.6659
~.26.4997
225624
~20.5497
14.1462
.13.8756

Ms/
DEPT of 3ar’

il

135 125 115 105 95 90 85 80 75 ﬂT? 6)5 60 55 50 45 40 35 30 25 20 15 10 5
ppm,

129.3986
~-128.6582
1267442
—61.4426

Ms/
DEPT of 3ar

15 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

135 125

38



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

62260
Z586'0
£00¥ |
Al Fw
15zt L
GleF 1
8/99'
189')
1£69'
650L

howm.oW

68LLC—

6/19°¢

omom.mv"
S0€9°E

59089
9100

08Z0'L 1
G8sl s

8PLT 4]
T68T 41
1862/ 1
L §
9zse Lt
¥G9E L
6L1€ L
£28EL

LP6E 2
86Sh L

momv.ﬁ
eor's ]
vy’

=G0’

*e0'¢
=e0'¢

=¢0'e

=00¢

3.0 2.5 20 1.5 1.0 0.5 0.0

3.5

45 40
f1 (ppm)

5.0

55

75 7.0 6.5 6.0

8.0

8/14€L—

1888'61—

¢S66'0E

9¥91'6E—

S818'6Y—

Nwwm.mhw
mmmm.mh\
LIeLL

906522 1
0z 2
Z6E0'6Z) /
6CZ26Z)
9e05'62 )
198z)
yosrezl’
1609281
IZETEEL
lZzzsel
668€'9C |
1622 i€}

|

1

135 125 115 105 95 85 75 65 55 45 35 25 15
1 (ppm)

145

39



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

eI FLYLB QR
=] ONNOON o @ o o <
BNRONFDNOO © = I © oD
OM~ONO O = =~ © o] = o ©
0N )00~ N @ N - [=] o]
BONNNNN NN (=] @ - (=]
T <t 3] © S
e | | | | |
Ms_
H N—Bu
‘ i 3as Q
45 135 125 15 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5

1 (ppm)

40



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

PrL60
87660
z1s607
LIGE )
G69E" |
cese’ )
zL0r )
L'l
6629° L
Z2h'L
98b9' |
6299'}
8/99'|
£510e—
ey
vEey s )
02Gt's

0058°9
62269
0626°9
1856°9
LI6'9]
1056°91
920" L1
5620°L1
B560°L1
1880° 1
678 E.M
6681 L

Lz L
€81z ]
08ET L
865C" L1
zze
0548 2]
mwmmi
LIZEL

=20't

=00'¢
=00'¢

~l0'e

=60'C

00'1
vl
N

00'G
z01

1.0 0.5 0.0

15

75 70 6.5 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

8.0

85

1989°¢l—

rosLel—

0186'0E—

10¥6'68—

¥60C 8 —

mwmm.mhw.
mooo.hh.\a
r8lesis

91T 21
cole el
8998° /¢l
0r8Z'8CL~
8zsl'6cl
U134
S8.voel
yalecel
9/20°SEl
8698°/¢l

NS

65 55 45 35 25 15

41

135 125 115 105 95 85 75
f1 (ppm)

145




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0lL¥6'0
£€5S6°0
089¢° |
€08¢° |
626¢° |
Yo' L
91991
6849°1
1989°|

hwmm.ow

9€80°c—
c09r'e
mwhw.mv
0s8r'e

60969
GZT L
€08 L
BVET L
092 L1
091€° 41
£6Z€ "4
PIEE 4]
pece it
We 2
¥899° L
1€49°L
¥8.9°L
9¢89° L
TN
109/ L]
5v9/ /]
1L 2

=80'¢

=e0'¢
=l0¢

=10'€

=¢0'¢

~00'}
JS0°G

=, ~¢0'E

=0’}
Tl

80 75 7.0 6.5 6.0 55 50 45 40 35 30 25 2.0 15 10 0.5 0.0
f1 (ppm)

85

9LLLEL—

998.61—

£8G0°1E—

6¥CcC or—

€CLE8r—

Y000°LL

hwwh.mhw
ETATANA

ossc'ect
Lyel'vel
2605 ¥Cl
LBCl’SCl
nom.v.mm_./
nmm_..ww_.v
oise'8cl
mvmr.mmp%
L0GE'6C)
166G EEL
cLI9¥EL
£v80'8E1
LLSL'BEL
96¢t 0vl

65 55 45 35 25 15

75
42

135 125 115 105 95 85
1 (ppm)

145



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

89160
Nmmm.o%

1432:2Y
00re’ |
¥ese |l
61921
PLLEL
0609 |
rieo'l
Weg L

£690°€
wmmm.mw

059€°¢
vLLEC

SFLL 9
¥628'91
6L 91
£858°91
97004
89104
02Z0" 24
FAR A
8LES L
BFEE L]
oLE 2]
6ere 2]
055€" .
909¢" /]

r

L

ﬁ

1198 1
zLig s

Ms

N—Bu

3ba

~90'e

=80'C
=861

~-l0e
=10'¢

=001
oz

‘g0z
=80'G

3.0 25 20 15 1.0 05 0.0

35

80 75 70 65 60 55 50 45 40
f1 (ppm)

85

60¥9°El—
€e0l6l—

1128'0E—

9rLor—

cor9 L=

1000°LL

mhmh.th
8LLCLL

wmmm.v_‘_‘v.
G8EL'GLL
196¢°L21
914£'8C1
¥5.5°8¢l
661.°8C
0618°8¢Cl
¥66.L°6C1
¥.e6°0¢El
Y066 0E L
clLie'¥el

Yri6°091~
SL19°C9L~

N—Bu

Ms
3ba

Ll

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
43

70



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

8Y68'0
069
991’
z628 |
e L
0vaE |
165G |
811G |
148G |
896G |
609"}

mew.oW

Z880'e
lEZE'E
mmmm.ﬂw
08vE'C

9629
mmmm.m/
mmvm.w%
16401
6£60°.L
[ALTARN
180€°L
€L _.m.hN
c9se L

Ms

N—Bu

3ca

Cl

=l0'€

=00'¢
=10'c

=00'¢
=00'¢

001
=00'C
~00'Z
+00°G

6809°¢€l—

2999'61—

9618'0€—

S8¢L 0 —

0619 LF—

ommh.mh
hmmm.mhw
SISl

6216’2l
vicc8cl
8/¢/.°8¢l
10c6'8¢Cl
rivlecl
§eosoel
0616 ¢el
98 eel
€05 vEl
00z 8el

Ms

N—Bu

3ca

Cl

Ll

55 45 35 25 15

65

135 125 115 105 95 85

145

f1 (ppm)

44



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

L026'0

nmom.ow
62E6°0

62S1'E
hmhm.m/
mwwm.ﬂv
L16C°¢

7958'9
29/8'9
06189
7689'9
02689
9206°9
P69
£126°9
1580°1
8880°/1
660" L1
0L0k 2]
oLl 2
vkl A
9927 L
B0LT LA
otz L]
928z 1
15821
6562 L1
19re 2]
pIve 2]
mmmm.n%
809¢°L

Ms

N—Bu

Cl

3da

=¥0'E

=20'¢
=€0'¢

=0l'e
=60'C

100°1
m_mo” I

g0y

S0'L

1.0 05 0.0

15

8.0 75 7.0 685 60 55 50 45 40 35 30 25 20
f1 (ppm)

85

8099°¢Cl—
SL2L6l—

90.5°0€—

2oL 0v—

[XAR WA o

€002

mmwh.m\.W
VrAYAVYA

Z692°9¢|
Gzee ol
8lee 8t
66.5°8C1
11€1°821
1001621
891/ '6C1
€622 1€l
cerleel
vecr el
865 ¥El
8leL 6EL

Ms

N—Bu

Cl

3da

140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

150

45



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

1906°0
%489
Niméw
195€'L
6565}
£809'}
8029}

mvmw.ov

Se9cc—

8E20°C~
[FARRS
hmwm.mw
129c’e

EEVG'9
0/56'9
croe L
00le L
9ele’L
LASE L
9e9e°L

Zsle'9
mmmm.mw

Ms

N—Bu

3ea

=10'E

=20'¢
=e0'¢c

=Z0'e

=10'€

=10'¢

0071
00¢c
WA_lo.N

Feo'G

1.0 0.5 0.0

15

75 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20

3.0

f1 (ppm)

46



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

L689°¢Cl
SELLGBLN
/el le~

9698'0€—

eLI90F—

6908 Lr—

mhwh.m\./
mmmm.m\.M
YLITLL

1519821
Yh2e' 8zl
mvmwmmrw
SHETET)
9/89°6Z)
0598'62)
mEn%F%
[e6heel
mhmmmmF§
6z6T /E L]

Ms

N—Bu

3ea

i

135

115 105 95 85 7% 65 55 45 35 25 15
f1 (ppm)

125

145

0€8/Cl—

GZEBB L~
800Z'Le"

6626'0€—

10890t —

o8’ Ly—

Ms

9.9°8¢1
9€88'8¢ _)r
8E6C6C1
S0¥L'6CL
9ee6'6C 1

N—Bu

3ea

95 90 85 _ 80 75 70 65 60 55 S0 45 40 35 30 25 20 10

15

1 (ppm)

135 125 115 105

145

47



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

G060
1616'0
661€°1
£cee’ |t
6¥re |
€45¢€°1
9565 |
6.09°L
9029 L

Nmmm.cv

LEL0°E~
8/ce¢
wovm.mw_
._..Nmm.ﬂ

Seele—

9599'9
Z089'9
vIZL9—
£296'9-,
£968-2
Essw
%5@\
1E1E L

N—Bu

Ms
3fa

MeO

2 =20'e

re0c
=l10c

=00'¢

=Z20'¢

=l0'¢

e

00Z
‘00'1
=107

FOO'G

LiZ9¢Cl—
8.89'61—

1194°0e—

08eSOv—
0889'Ly—

1€50'96—

0000°LL

mhwm.mhw
6LLCLL

98L¥eLl—

coey'8cl
Z865'8¢C1
£06¥'6C| N

Sreo’ ie _.W

9g8/'6¢|
Zros oel
LS SEL
£L95°6EL

202’851 —

Ms

N—Bu

3fa

MeO

150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)
48

160



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

1916°0
£826'0
Z6ee’ L
9IL¥eE’L
crsel
199¢° L
1609 L
Sleo'l
creg’l

hmom.cw

00b0°€
5e56°E
ommm.mw
¥BIEE
zvese’

L¥es9
9959'9
£699'9
G899
9899
19699
86699
89.179~
9150°L
m.wmo.hW
184071
09le L
L0ee°L
69¢¢° L
veLe L
€LLE°L
£€8E°L

Ms

N—Bu

MeO

3ga

=00'e

=20'¢
=0'e

to0e
/102

/00€

1.0 05 0.0

15

75 7.0 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

8.0

s0L9el—
8EL96l—

S6.°0€—

8165 0r—
LCL9 Lv—

686G, 5 —

€000°LL

mhwh.mhv
LT LL

mwwh.m_‘_‘v.
€66L°€LL
wmmo.NN_‘./r
¥985°8C1
1669821
2886°8¢l
960€°6C|
6918°6¢Cl
cesesel
8651 9¢E1
9/19'/¢1

SEF06SL—

Ms

N—Bu

MeO

3ga

150 140 130 120 110 100 a0 20 70 60 50 40 30 20 10
f1 (ppm)
49

160



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

ViLo uw
85160
960
6¥SE |
veLE L
jordeon
oLy L
89¢9'|
86+9'|
0859°|
¥99° L
1699 L
9€89'|L
6L0L°1

900}L'¢
vmov.m/
4 _‘Nv.mw
86EF'C

6386'9
1890°.
82/0°.
Z060'L
£P60° L
8zZ1E L
0L1E L
192€" /1
£1EE"
85ee /1
LIO¥ L1
S0LY
861 /4
£ETH I
90¢ 2
ey 2
615 1
6695/
Z519' /1
16¥9" 2
£259°/]
6£99' L
82/9'/
SlLLL
20212
69Z.° L
lseLL

Ms

N—Bu

3ha

=00'¢

=00'¢
=loe

~10'€
=10'C

00°

0l
20°€
00
520'L
oL
?o. !
'00'}

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

10.0

¢lS9el—
0scl6l—

¥098'0e—

869 0 —

0461 1F—

8189'9L
0000°LL
8/1€ 1L

8.50°9Z 1
¥Z210°9Z 11
986.'9Z 11
889¢° /211
8JEY JZI
9878'/Z 1
v 1981
£508°'8ZL
R AR
Leee6ely
9c£6'6Z 14
ZEBETEL
GH06'ZE L]
S960'CE 1
G961 'GE L]
zv68 251

Ms

N—Bu

3ha

u“ﬂﬂ ]

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

160

50



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

wmmm.o
_.mom.cw
€816°0
oele’l
€521
BLEC°1
¥0se |
8095
LELSTL
15851

8190°Cy
028e'e
mam.mw
6907 €

€/€9'9
8559'0
IZEL9
18519
0206°9
G0Z6'9
6126'9
Yo16°9
¥e8l L
64022
8612 /1
91£Z /1
1652 11
6642 /1
588z 1
2008724
zile ¥
seze 2 f
626¢" L1
Zhov 1
z80t 2
2Z1r
951+ /]
VSR L
005t 2
Zear L
6591 2
LY L

Ms

N—Bu

3ia

=00t
=10'C

s00°L
=00°'L
=Z0°L
J20°L
220
e0'g

1.0 0.5 0.0

15

85 80 75 70 65 B0 55 50 45 40 35 30 25 20
f1 (ppm)

9.0

8€C9tl—

868961 —

2106°0€—

60LE0F—

£96C8F—

¥000°LL

mmmh.mhw
[44¥AFVa

el vEL
Y197 9C|
618/ /¢Cl
8Lir'8cl
S 8cl
662L'8C1
066.°8¢l
09/5°6¢1
0r86'vEl
186%'GEL
0ei8'9¢!
¢990°8¢l

Ms

N—Bu

3ia

65 55 45 35 25 15

51

135 125 115 105 95 85 75
f1 (ppm)

145



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

[33=1-0V}
1£68'0
81060
9260
6¥26'0
C¢lE6°0
ey
268z |
olLog’ L
[4% %0
86+e |
Y9G 1~

m..wm_..N
mhm_..N
96.1°¢C
cé6le

S rAN
6662°¢
L4 _‘m.mw_
8reee

££98'S

momm.mv
1948'G

m.w.wm.._..
ommm.....
¥98€° L
0L0F L

Ms

N—Bu

CgH17

3ja

hzost
F0°0L
5oz
v 20er

= 10C

- loet

= 00¢

= 00}

= 206

80 75 7.0 6.5 6.0 55 50 4.5 4.0

85

f1 (ppm)

mm\.m.mr
@hno.._l
181161
2185¢2
61¥85°8C
11606
9/€1'6C
£852'6C
6/55'6C
wmmm.on%
G69.°1E
G660°0VF—

PSL08p—

1000 2L

nmwh.mhw
LITiL

Z605°9¢ F/
S0l 82 FV
1G8e2°8¢1
S9/1°6C F.\
6981 CE _..\.
1669°5E}

Ms

N—Bu

CgH17

3ja

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

150

52



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

2s05'Cc—

OMe

6e6LC—

N—Bn

Ts
3Kj

beeg 8, T
1869'9
508'9
8629'9
£PP8'9
gellL
SLHbL
08z} 2
0922 1
POET L]
88ez' L4
8l0e Lf
B861€" L
$95E" LA
869¢"27
oregL

eva L)

N

=00'E

20t

roo'e

00’}
00
00Z
007
0T

4102

~10c

teoe
hoe
reg'l

1.0 0.5 0.0

15

35 30 25 20

40

85 8.0 75 70 65 60 55 50

90

S8lS le—

¥IS0es—
1280'95—

¥88.°9L
Z000°LL
cele Lt

8LETELL
8l0L v —

e
8€e8 /21
16110421
gee6’Le)
£eree '8l
£0/8'8¢1
12S0°62Z1
B6L2S8'6C1
1889621
ivre el
£928'GEl

6ECS 651 —

N—Bn

Ts

8LEQELL
8L0LYLL
G/96°'GLL
1168°9C1
8ees’ /el
JA: YAV XA
8ee6' /el
E¥eC' 81
£0.8'8C1
120’621
6EC5' 621
1886621
VAq (A
£9¢8'5el
0591’ 9gl
S661°Evl

n

OMe

130 120 110
1 (ppm)

140

150

3Kj

10

20

30

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

160

53



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

8900°¢~
Soek'e

G628 C—

05899
1618’9
0989
2890 L
wmho.h%
69%l L
vloL’L
6eLl’L
S8l L
190€°L
002e L

OMe

el

y

L

=10'¢
~00'€

=00

00’1
~00'Z
/00T
~10'¢
T

GE€S6'9C~
Falsing

MWll'S5—

8666'9L

_‘wwh.ohw.
0clciL

6/¢6°CH—

990€'9Z1
19¥0° 121
[451% A oy
6210 8cl
lee0'6zl
LSO _..w_.k\

G/9¥ GEL \
ZELB'6EL

S96.°65L—

OMe

el

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

160

54



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

veeoe—

OMe

8/€8'€— &

Ms
3mj

P69

Y6959
£Er8'9
81689
FATAVNA
20€0°L
Sre0 L
00S1°.L
LS L
L9V L
9962 L
(A
1292
FAZAYA
Ye6e L
616€°L
220V L
6E0F L

= ~a0e

=10'€

— =66’}

00}
J00°e
66°1
et
~90'C
~90'G

3.0 25 20 1.5 10 05 0.0

35

75 7.0 6.5 6.0 55 50 45

8.0

£V L —

€068 |S—
0/21'95—

9666'9L

nhmh.mhv
6LITLL

€CEBELL—
1001121
lev8lcl
2600'8¢l
£/8¥'821
8Pl '8zl
80c6°8cl
9/56'8¢Cl
¥l 6cl
8Ly LEL
VALV SEL
191¥'9E1
¢l lel

8ce8'65L—

Ms

N—Bn

OMe

3mj

l

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

160

55



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

18260
_._.._um.owﬂ
£€56°0
2oee’L
S8re’ _.W
019" L]
GELE L
6€¥9°|
8099°|

Lrev'e
mwmw.mW
Ye¥y'e
29e8’e—

18G1°G—

£8€5'9;
19929
0829
69112
88zl
8/51°2
169171
1G22
£081°1
£061°1
cP0OZ 2
ezt
004272
Wict
ze8z -’

OMe

Ph

N_COZBn

H

Bu

30j

L

=$0'¢

=00¢
=$0¢C

=€0¢

=90¢

S S

=+0'¢

|

=00}
v€0¢
[ALra
60'G

J iydi)

e

1.0 0.5 0.0

1.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

8.0

£0e8el—
LLI66L—

6/€5°08—

S051'8y—

¢SS5~

6550°29—

16669.L

_‘wwm.mhw
ShieiL

FERrEL
0806'9C |
02es’LeL
LsoLel
LI¥08CL
or¥e8cL
c8er'8CL
ErelL’6Cl
0519°0€1
£61'9€1
£199'9¢ 1’

19/8'6G1—
85651 —

OMe

186292 | Mm
0806'92
022542 )]
1159221
Livose Ly
ovvz '8z )
z8er'sT )
AN AN
051908}

€€619€ 1~
19991

G/188E1—

Ph

N-CO,Bn

H

Bu
30j

132 130

12

128

136 134
1 (ppm)

138

140

bl

70 60 50 40 30 20 10

80

f1 (ppm)
56

150 140 130 120 110 100 90

160



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0ZF8 0
£458°0
5998'0
AT
ISIEL
z9ze L
8L
SHYE |
€265}
0/€5'}
£2¥G |
08KG |
£H09' |
1619'1
£429'}
£€€9'}
1Zv9'C
9090°€~
1092°¢
£99/°€
£0/2°€
1920 €%
9z8/°¢
¥z6. ¢
IVE8°E
8et8 e
8058°¢
mmmmi
19981
1£48°C
20852
orPs L
¥809°2
9609'L
€129°L
LEE9 L
£VE9'L
0289' 41
0¥89' .
16691
$201 21
¥60L 2
Fa g TR
788 Ly
12682
€681 8
zeoz g
60259~
9389'8
S20.°8

Me

N—Ms

Bu

ol A

=00'¢

=¥0'c
Foo'e

F00'e

=00'¢

Feoe

#10'b
001

loo'1
100’1
00’1
~00')
oot

1.0 05 0.0

15

85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

90

57



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

COLIOIDND= O = O NI N
DOOFRV— DO N0~ IWN — N ) ) — [= X =T
ScEgazaoyenoey b= o] 0 @O ©
R e R A R A a8 e w0 S gL 2
E3Isso8l8gngeTNA N~ ) - e @QQ Wn
OOHOOONNNNNNANN ™~ I~ © — o — -3 ©
T ———— — — [ N n ) ™ N~
5 =
e e — I | | \ I
Me
H  N-Ms
/
Bu

mil L

145 135 125 15 105

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
1 (ppm)
Me
H /N—Ms
Bu
4
145 135 125 15 105 95 90 85 80 75 70 65 60 HH HO 45 40 35 30 25 20 15 10

f1 (ppm)

58



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

=
[Te)
]
i
Ms\
H N—Bu
F
3ab
0 -10 -20 -30 -40 -50 60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
f1 (ppm)
23 52
P~ @ w0 o
P~~~ — N
I~ I~ 0 W
= ee
L/ 4
Ms,
H N—Bu
F
F
3ac
-106.2 -106 6 -107.0 -107 4 -107.8 -108.2 -1086 -109.0

f1 (ppm)

59



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

o
[Te]
[yl
©
(o]
©
i
Ms,
H N—Bu
CF3
3ad
0 5 10 15 20 -25 30 -35 40 -45 50 -B5 60 -65 -0 -75 80 -85 -90 -95 -105 -115
f1 (ppm)
o
(=]
L]
)
i
Ms\
H N—Bu
F
3ba
0 -10 -20 -30 -40 -50 60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -17
1 (ppm)

60



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

SIP6°0
8696°0
PavEe
a88¢’ |
00 |
SELY |
61591
1499'L
oy
8689'|
1202°)

e RN

0EZL'E
SEPFE
Nmmw.mw
189F°€

I516'9
6E50°L
1090°L
£990°2
8890°/1
0891 /1
£861° L]
9002 21
0902 2
5602 L}

008t L
[A% 78
ﬂovh.\.“v.
cesL’s
[#A4%"
96%71'8
80918
1€91'8
0cles

._..mmv.._..wm

Ms
N—Bu
NO,
3ae

=l0'e

=661
=loe

=l0'e
=00'¢

00}
Noo.m

10°E
~00'}
~00'}

00’}
WOO. L

1.0 0.5 0.0

15

3.0 25 20

35

f1 (ppm)

NO,

3ae

Fa¥atdatal

1(

=

oo

oF

7.0 6.5 6.0 5.5 5.0

75

61



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

6¥l60
mmmm.oW
9156’0
£eee’l
L1SE _‘/
90L€ _‘N
£68¢" 1
€851
£e09°L
6Lc9'|
[0
G659 1

Z890°€~,
189€°¢
698E°C
950F' S~

0ic8°€—

Srel'9
£rE8'9
2958’9
1080°L
a0’ L
S660°L
09l L
€651 L
CLLVL
G862 L
£e0e L
6SlEL
S0ce L

Ms

N—Bu

reoe

Feo'e
=00

=66'C

=20'c

=l0'¢

OMe

3aj

001
b/n_o.m
F00's
#00'C

1.0 05 0.0

15

7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 20

75

f1 (ppm)

[==]
[ o
w
[o
L =
L
j 2
[==]
[N
uwy
[N
[==]
— = $I6
- = .VW@.V
[ o
2 £
] O .AO_..W
m =

~

0.z
- uwy
@ © F<

J »

I
[==]
M [w

N e))

© <
- uwy
[
\O
[2e]
|5
o]
—— —66:90-
_ = &FF
uwy
z [~
L=

62



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

H
—e_#H
LLU HMBC of 3aj OMe

£=S
=
=

60

80

F100

r120

(S

+140

160

R

F180

HLN D
gt 0l
@a ei%ﬂ -

75 70 &5 60 55 50 45 40 35
f2 (ppm)

H =By
= '.
\_|/ ‘
3aj OMve
[I
[
e @

58 50 4.6 4.2 38

5

)
Py

A1

1]

& =1

0

&

54 34
f2 (ppm)

63

10
r20
30
+40
50

70

80

90

F100
110
+120
F130
140
F150
160
F170
180

1 (ppm)

1 {ppm)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

29880
G868°0
20160
8cle’l
192¢" L
18€€° 1
LISE'L
jetonelons
ri8s |
res’ L
S909° L
€619°L
9leg’l
S080°¢
mmmm.m/
oohm.nv
¥88C°¢C

95989
1£66'9
6920°L
rieo L
16€0°L
csol L5
LivL'L
9951°L
(41
8925 L
€0¥S L
094171
S68.°L

12i6'6—

N—Bu
H

Ms
3am

oo'e

JT0T

—00'€
~e0'c

=001
260'Z

'so'g
~80'Z
~66'L

=660

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

95

10.5

f1 (ppm)

3am

187
L

0000

or

0

15 10 05 00

20

2.5

9.5

10.5

64



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

80

|
X
Ov/\a:]\/’\

F100

F120

4 0] L140

F160

F180

L iIWl ‘ ‘ ‘ ‘

10.0 9.0 8.0 7.0 4.0 3.0 20 1.0

6.0 5.0
f2 (ppm)

20

30

40

J o
T

B
B
>

7 +70

80

90
+100

r110

120

T F130

0} ® L140

F150

L
Bad
-

ml | L

76 72 6.8 6.4 6.0 5.6 5.2 48 44 4.0 36
f2 (ppm)

65

1 {ppm)

1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

mwmm.o
:om.ow
K189
IS
ziSe |
961E |
£886'|
9009'|
L9

€657
Z990°€

16¥e'e
m_‘mm.mv
pice

0l¥8'9
15920,
12e0’ L
28e0 L
[A43200A
9% L
06%}" L
vrsh L
08s1 L
momv.hv
¥ror L
Nvmm.\.v.
0898'L

Ms

N—Bu

3an

2

=90'¢

=20'e
=20'¢

=00'¢

=00'¢
=00'¢

~00'}
00T
‘zoe
00T

=00'C

1.0 0.5 0.0

15

75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

8.0

8.5

- 8
- €5
O
N
o.z
) c
g 3
[e0]
I
[e0]
_/.O
e 3
—
4

1.0

15

25

3.0

f1 (ppm)

8.0

66



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

09680
£806°0

3068 0
LBLE L
rieel
orre’ L
§95€° 1
008¢” |
[A%zi=g
9565 |
809" L

e N

Z€80°€
909¢°¢
Nﬁm.mw
an.o

N—Bu
CN

Ms
3ao0

91589
6£86'9
c9l0 L
2020°L
1620°L
G/680°L
0e9l L
0811
128l L
L4811
6681 L
0802 L
0Ly L
o8y’ L
60¥5"L
8res L

2

~¥0'e

=G60'¢
=00'¢

~00'¢
=00'¢

~00'}
~00'Z
~00'€
/60T
10T

1.0 05 0.0

1.5

80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

85

CN

2

0.78 \_SO
3ao

1.41

8/

oo

BE-00

oo

W

2.5 2.0 1.5 1.0 0.5 0.0

3.0

6.5 6.0 5.5 5.0

7.0

7.5

67



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

99680
68060
Lrl60
€Lc60
2ece 0
0/26°0
i
£59¢°1
Levr L
€951 L

Nwm_‘.N
_‘mv_‘.N
c8she
20L1'e

£600°¢—

2c98r'e

mmhv.ﬂv
6861'¢

m.wN_..w
mhm _‘.wv
2051’9
moov.mﬂ
£9Cr'9
8¢/5'9

882 L
momm.h%
FAZ %A
core L
10Se°L
629E°L

Ms

N—Bu

H

3ar

=109

0T
20T
102

=20'c

=00'¢

00'¢

~00'L
s00')
s00°)

Feo's

10 05 0.0

15

75 7.0 6.5 6.0 55 50 45 40 35 30 25 20

8.0

f1 (ppm)

o
@ rogr
o~
Sz _
n © L
L )
T
M\MN I
(o))
o ©
e
L T Iy
p— =000
Fog

e
15

1.0 0.5 0.0

1.5

Q0 25 20
f1 (ppm)

4.0

45

7.0

0

68



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

]‘L lu A l .“1 Ji_
— P npo @ @
& I
noE < A v
LARE AR
MS\ ) Q ] alan '
Al '—*\ 1
N\ ¥ f
3ar
—_—— 7_@5 + .
- ] {’) L
£5 iO é5 éo 55 50 45 LD 55 QO 55 {5 {D
f2 (ppm)
_IL Lu e ﬂ_
[0 £
— - | ® v
8—n
Ms
P! A\
H \\/ —bBu
e
YA
Jar
— - Baol " & s i
— @ =] i [ @__.
iﬁ i2 I éﬁ I é4 éO I 56 I 5& 48 44 AO 56
f2 (ppm)

69

+100
r110
F120
F130
F140
F150

100
110
120
130
140
+150

1 {ppm)

1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

62160
<5860
€00yl
jerAh
A=t 4%
SLEY'L
8/99'L
¥i89'L
1E69°L
65041

howm.oW

68LLC—

6/19°¢

omom.mW
S0€9°E

59089
9100

08Z0'L 1
G884 1
8PLT 4]
T68T 41
1862 L1
LoLe it
9zee Lt
¥G9E L
6L1€ L
€288
LP6E 2
86Sh L

momwi
2eov'L |
ZrivL

.

L

N—Bu

Ms

3as Q

e

P

P

E=

-

J

)

=

hN

M_,

S0'e

€0¢C
(404

c0e

0o0¢c

00'L
101
S0’
c0'l
Yo'e
€09

50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

55

75 7.0 6.5 6.0

8.0

10

1.5

20

25

~30

oy
=5

40
1 (ppm)

45

[eiv v

Te)

70



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

. f @. [N
ve_ ) I -
H N— g ; g 1o
= “ T
=
\\ //3as
— iﬂ,én!:a“;'
= oA i @
£5 iO é5 éo 55 éo 45 ¥U 55 iU £5 20 {5 Wb
f2 (ppm)
‘_Ms\ j
H =Bu
\»_:iﬁ"\‘ Y f—5
— —
Q2 DA
' |3ag )
7.6 72 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 36
f2 (ppm)

71

F100
+110
F120
F130
F140
F150
F160

100
r110
F120
F130
140
F150

1 {ppm)

1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

89160
Nmmm.ow
YI6 0
0oveE |
¥ese |
6¥9C" L
PLLC L
0609 |
rieo' L
Weo' L

££90'€Y
¥2se'e
ommm.mw
E..E.n

Sr/L9
¥6¢8'9
6EV8'9
£868'9
9/00° L
8910/
02eo' L
(AR
8lEE L
6YEE L
0LveE L
BEVE L
0SSE" L
909¢E° L
L19E L
[ATA34

Ms

N—Bu

3ba

~80'¢

=80'¢
=861

~l0e
=10'¢

001

‘80'¢
=80'S

3.0 2.5 20 15 1.0 05 0.0

35

8.0 75 7.0 6.9 6.0 55 5.0 4.5 40
1 (ppm)

85

so
3ba

0/
€9

oot

u4

0.0

20 1.5 1.0

25

50 40 35
f1 (ppm)

5.5

b~

72



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

<
»
& <=

-
=

M ol ole 50

o 11

F100
F110
F120

—
L 5o Ak b
% { hvﬁ 130

®

r140
F150
r160

75 70 65 60 55 50 45 40 35 30 25 20 15 10
f2 (ppm)

m
T
b
=

] F ‘ N-+Bul L4
—] Y= ™ al al,

F100

F110
r120

f [
e . 130

P—-mo
1150

48 44 4.0 36

73

1 {ppm)

1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

mNNm.o
hwmm.ow
mmmm.ﬁ
cciel
6€29'|
Poe9’ _.W
88¥9’ L

Slecc—

8160°¢
lgoc'e
thm.mw
106E'E

16449
ZEVE'
695601
€116
058694
£88Z /%
zeesL

08€€°L

aLye 2
1sae 2]
916¢ "L
9/6¢ /1
oLop 2

N—Bu

Ms
3ea

=00’

=0'c
Feo'e

=00'€

=00'e
=¥0'c

=00’
0oy

10'€
MOO.N

1.0 0.5 0.0

15

35 3.0 25 20

3ea
74

55 50 45 40
f1 (ppm)

6.0

6.5

75 70

8.0




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

LSOOG U
1£68°0
81060
921601
612601
Z186°01
€652 1]
z697 i_
0L0E 1
zeee @
85t |
P95 L~

sL'e
mhm_..mw

96.1°¢C
cé6le

S rAN
6662°¢
L4 _‘m.mw_
8reee

momw.m
mmmm.mv
1948'G

¥98€° L

m.w.wm.._..
Ommm.hw
0L0F L

Ms

N—Bu

CgH17

3ja

N zos
$0°0L
w 10T
» 202

= 10C

—- l0¢

= 00¢

= 00}

= 206

20 15 1.0 05 0.0

25

80 75 70 65 60 55 50 45 40 35
f1 (ppm)

85

A

1.06

3ja

pr e ]

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

3.0

f1 (ppm)

75



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

8900°E~
SoEL' e

G6c8'E—

05899
L6189
01989
€890 L
wmmo.h/
69¥L L
FIoL'L
6ell’L
Sv8lL° L
£80E° L
00ce L

S\
=

3]

=
O
L]
z
|
e

U

=10'¢
~o0'e

=00'¢

<00}
~00'2
/00T
~10'¢
02

OMe
l'

897
=7

cUot)

14

=T

7.5 7.0 6.5

8.0

76



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

Yeeoe—

8/€8'¢—

P69S v

Y6959
£Er8'9
8/68'9
FATAVNA
20€0°L
Sreo L
00S1°.L
LSL L
FAS:1 VA
9962 L
(A1
1292
FAZANA
veee L
616€ L
L20¥ L
6E0F L

N—Bn

Ms

OMe

3mj

~20'e

=10'€

=661

-00'}
J00°e

661
wmo.m
~90'C
*90'G

10 05 0.0

1.5

3.0 25 20

35

75 7.0 6.5 6.0 55 50 45

8.0

(]
= = ¥l
[
5 (@)
~
g=
] 5
(e0]
T
3 1
- o=~T
—
Icc.cc
-~ g9

1.0

1.5

25

15

35

40
f1 (ppm)

77



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

NS5 ERIT I = IZBT s@gogog =i
[J=] 0 o o (<=} O =t OO0 0 v O W ~— O
ESESESINEER RS g TR g Rt i) SIS Ba5838835
— = Fier - = S | I~ e e
OMe
Ph
H N—CO,Bn
/
Bu
30j
Mo | e WM_
L7 T it i oo b
N NN O -t w o - o = - o
oo oo o = = (=1 o o (=
: : T AT RN KSR : S . : CCR X : : NS - : :
5 8.0 7.5 70 6.5 6.0 55 50 40 35 30 25 20 1.5 0 05 0.0
1 (ppm)
1.3 H—\
077 H O
H
Ph
H N-CO,Bn
/
Bu
30j
T ] L
E
80 75 ©S7077 65 6.0 55 50 45 40— 35 30 25 20 1.5 1.0 05 0.0
1 (ppm)
A A rf A M
OMe
Ph
‘\H~ N-CO,Bn
0.76 \wH—
30j Pr
T i N T T by
E:
———— s s’ e
8.0 5 ©70 8.5 6.0 55 50 45 40 3% 30 25 20 o1 5 1@ 0.5 0.0
1 (ppm)

78



