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I. General information

All reagents were purchased from commercial sources and used without further purification,
unless otherwise indicated. All reactions were monitored by TLC, which was performed on
precoated aluminum sheets of silica gel 60 (F254). The products were purified by column
chromatography on flash silica gel (300400 mesh). Melting points were uncorrected. The 'H
NMR and *C NMR spectra were determined on a Varian 500 MHz and 125 MHz, respectively,
with TMS as the internal standard. All shifts are given in ppm. IR spectra (KBr) were recorded on
a Magna-560 FTIR spectrophotometer in the range of 400~4000 cm™. High-resolution mass
spectra (HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI).

I1. Synthetic procedures and analytical data of 3,4, 7 and 9

General procedure (3a as an example): To the mixture of enone la (242 mg, 1.0 mmol) and
azomethine ylide 2a (253 mg, 1.2 mmol) in THF (5 mL) was added DBU (0.2 mmol) in one
portion at room temperature. After 1a was consumed as indicated by TLC, the resulting mixture
was poured into ice brine (30 mL) under stirring. The precipitates were collected by filtration,
washed with water (10 mL X 3), and dried in vacuo. The crude product was purified by flash
column chromatography (silica gel, petroleum ether: EtOAc = 10 : 1, V/V) to give 3a (289 mg,
92%). The trans/cis configuration of 3 was calculated on the integration of the signal at 4.1-5.4
ppm in 'H NMR spectra of the diastereomeric mixture based on cis-3d (For details, see Part III).
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CI\@
/E>/®
N

MeOzC

trans-3a: yellowish crystals, m.p. 107-109 °C

'H NMR (CDCls, 500 MHz) & 3.10 (dd, J = 17.5, 7.0 Hz, 1H), 3.63 (dd, J = 17.5, 9.5 Hz, 1H), 3.79
(s, 3H, OCH3;), 3.86 (m, 1H), 4.89 (d, J= 6.0 Hz, 1H), 7.16 (d, J = 8.5 Hz, 2H), 7.27 (d, J = 8.5 Hz,
2H), 7.40-7.48 (m, 3H), 7.90 (d, J = 8.0 Hz, 2H).

BC NMR (CDCls, 125 MHz) §44.4, 45.7, 52.4, 82.3, 128.1, 128.4, 128.5, 128.9, 131.3, 132.5,
133.4, 141.5,172.3, 174.7.

IR (KBr, cm™): 3061, 2957, 2842, 1733, 1690, 1343.

HRMS (ESI-TOF) Calcd for C1gH;7CINO," (IM+H]") 314.0942. Found 314.0916.
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cis-3a: yellowish viscous oil

'"H NMR (CDCls, 500 MHz) & 3.34 (s, 3H, OCHs), 3.40 (m, 2H), 3.99 (m, 1H), 5.23 (d, J = 8.5 Hz,
1H), 7.10 (d, J = 8.5 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.44-7.52 (m, 3H), 7.95 (d, J = 8.5 Hz, 2H).
BC NMR (CDCls, 125 MHz) 6 42.0, 45.8, 51.4, 79.1, 128.0, 128.3, 128.5, 128.9, 131.2, 132.7,
133.4,138.3, 170.5, 176.0.

IR (KBr, em’): 3061, 2951, 2845, 1739, 1684, 1344.

HRMS (ESI-TOF) Caled for Ci5H,,CINO," ((M+H]") 314.0942. Found 314.0916.

N—

MeOZC
(0] Cl

Ph

4a: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.45-3.50 (m, 1H), 3.64 (s, 3H, OCHs), 4.23 (m, 2H), 7.17-7.22 (m,
4H), 7.39-7.44 (m, 4H), 7.53 (t, J = 7.5 Hz, 1H), 7.69 (d, J = 8.5 Hz, 2H), 7.90 (d, J = 7.5 Hz, 2H),
8.07 (s, 1H).

IR (KBr, cm™): 3059, 3027, 2951, 1735, 1686, 1349.

HRMS (ESI-TOF) Calcd for C,sH,,CINOs™ ([M+H]") 454.0971. Found 454.0977.

3b, trans:cis=2.4:1.0

Q

MeOZC

/)
N

trans-3b: yellowish viscous oil

'H NMR (CDCl;, 500 MHz) ¢ 3.12 (dd, J=17.5, 6.5 Hz, 1H), 3.65 (dd, J=17.5, 9.5 Hz, 1H), 3.78
(s, 3H, OCH3), 3.88 (m, 1H), 4.90 (d, J = 6.0 Hz, 1H), 7.00 (m, 2H), 7.19 (m, 2H), 7.41-7.49 (m,
3H), 7.91 (d, J=7.5 Hz, 2H).
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3C NMR (CDCls, 125 MHz) 8 44.7, 45.6, 52.4, 82.6, 115.7(d), 128.1, 128.4(d), 128.5, 131.3, 133.4,
138.8 (d), 161.7(d), 172.4, 174.9.

IR (KBr, cm™): 3060, 2952, 2846, 1740, 1684, 1345.

HRMS (ESI-TOF) Calcd for C;sH,,FNO," ([M+H]") 298.1238. Found 298.1247.

F O
/ O
N

MeO,C

cis-3b: yellowish crystals, m.p. 85-87 °C

'H NMR (CDCls, 500 MHz) & 3.33 (s, 3H, OCHj3), 3.39 (m, 2H), 3.99 (m, 1H), 5.22 (d, J = 8.5 Hz,
1H), 6.95 (m, 2H), 7.13 (m, 2H), 7.44-7.50 (m, 3H), 7.96 (d, J = 8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 42.2, 45.8, 51.4, 79.2, 115.1(d), 128.0, 128.5, 129.1(d), 131.3, 133.5,
135.5(d), 161.8(d), 170.7, 176.2.

IR (KBr, cm™): 3072, 2947, 2837, 1747, 1621, 1355.

HRMS (ESI-TOF) Calcd for C;sH;FNO," ([M+H]") 298.1238. Found 298.1247.

3c, trans:cis = 1.3:1.0

e

MeO,C

/
N

trans-3c: yellowish viscous oil

'H NMR (CDCls, 500 MHz) 8 3.18 (dd, J = 17.5, 6.5 Hz, 1H), 3.73 (dd, J = 17.5, 9.5 Hz, 1H),
3.81 (s, 3H, OCHj3), 4.02—4.04 (m, 1H), 4.96 (d, J = 5.5 Hz, 1H), 7.41-7.47 (m, 4H), 7.50 (d, J =
7.0 Hz, 1H), 7.92 (d, J = 7.0 Hz, 2H), 8.19 (d, J = 8.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 44.5, 46.0, 52.7, 82.3, 124.2, 128.0, 128.1, 128.6, 131.5, 133.1,
147.0, 150.6, 171.9, 174.6.

IR (KBr, cm™): 3077, 2953, 2850, 1739, 1604, 1346.

HRMS (ESI-TOF) Calcd for C;sH,7N,O," ([M+H]") 325.1183. Found 325.1185.

cis-3c: yellowish crystals, m.p. 118-120 °C
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'H NMR (CDCls, 500 MHz) & 3.34 (s, 3H, OCHs), 3.45(dd, J = 17.5, 5.5 Hz, 1H), 3.50 (dd, J =
17.5, 8.5 Hz, 1H), 4.12 (m, 1H), 5.30 (d, J = 8.5 Hz, 1H), 7.35 (d, J = 8.5 Hz, 2H), 7.47 (t, J=7.5
Hz, 2H), 7.51 (d, J = 7.0 Hz, 1H), 7.96 (d, J = 7.0 Hz, 2H), 8.13 (d, J = 9.0 Hz, 2H).

C NMR (CDCls, 125 MHz) & 42.1, 46.3, 51.7, 79.1, 123.6, 128.1, 128.5, 128.7, 131.6, 133.2,
147.0, 147.7, 170.3, 175.9.

IR (KBr, cm™): 3054, 2950, 2842, 1743, 1673, 1346.

HRMS (ESI-TOF) Calcd for C;sH7N,O," ([M+H]") 325.1183. Found 325.1185.

3d, trans:cis=1.4:1.0

P
N

MeOzC

trans-3d: yellowish viscous oil

'H NMR (CDCl;, 500 MHz) 8 3.15 (dd, J = 17.5, 7.0 Hz, 1H), 3.65 (dd, J = 17.5, 9.5 Hz, 1H),
3.77 (s, 3H, OCH3), 3.87-3.90 (m, 1H), 4.96 (d, J = 6.0 Hz, 1H), 7.22-7.24 (m, 3H), 7.31 (t, J =
7.5 Hz, 2H), 7.40-7.47 (m, 3H), 7.91 (d, J = 7.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 44.5, 46.1, 52.2 , 82.4, 126.7, 126.8, 128.0, 128.4, 128.7, 131.0,
133.4,143.0, 172.4, 174.8.

IR (KBr, cm™): 3061, 2951, 2844, 1740, 1614, 1343.

HRMS (ESI-TOF) Calcd for C;sH;sNO," ([M+H]") 280.1332. Found 280.1319.

cis-3d: yellowish crystals, m.p. 106-108 °C

'H NMR (CDCls, 500 MHz) & 3.28 (s, 3H, OCH3), 3.41-3.43 (m, 2H), 4.00 (m, 1H), 5.24 (d, J =
8.5 Hz, 1H), 7.18 (d, J = 7.0 Hz, 2H), 7.23 (d, J = 7.0 Hz, 1H), 7.28 (t, J = 7.5 Hz, 2H), 7.46-7.50
(m, 3H), 7.96 (d, J = 7.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 41.9, 46.5, 51.3, 79.3, 127.0, 127.5, 128.0, 128.2, 128.5, 131.1,
133.6, 139.7, 170.7, 176.3.

IR (KBr, cm™): 3062, 2921, 2852, 1740, 1677, 1346.

HRMS (ESI-TOF)Calcd for CgH;gNO," ([M+H]") 280.1332. Found 280.1319.

3e, trans:cis = 1.6:1.0



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

[: ] //’/,

/
MeOZC N

trans-3e: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.33 (s, 3H, CHs), 3.13 (dd, J = 17.5, 6.5 Hz, 1H), 3.63 (dd, J = 17.5,
10 Hz, 1H), 3.78 (s, 3H, OCHj3), 3.83-3.87 (m, 1H), 4.93 (d, J = 6.0 Hz, 1H), 7.13 (s, 4H),
7.42-7.48(m, 3H), 7.90 (d, J = 7.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 21.0, 44.7, 46.0, 52.4, 82.6, 126.9, 128.1, 128.5, 129.5, 133.2, 133.6,
136.5, 140.1, 172.7, 175.1.

IR (KBr, cm™): 3055, 2924, 2854, 1744, 1614, 1344.

HRMS (ESI-TOF) Calcd for C19HxNO," ([M+H]") 294.1489. Found 294.1490.

3f, trans:cis = 1.4:1.0

MeO,C

/
N

trans-3f: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.10 (dd, J = 17.5, 7.5 Hz, 1H), 3.62 (dd, J = 17.5, 9.5 Hz, 1H), 3.76
(s, 3H), 3.82-3.86 (m, 1H), 4.90 (d, J = 6.5 Hz, 1H), 6.84 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.5 Hz,
2H), 7.40-7.46 (m, 3H), 7.89-7.91 (d, J = 7.5 Hz, 2H).

3C NMR (CDCls, 125 MHz) & 44.6, 45.6, 52.4, 55.2, 82.6, 114.2, 128.0, 128.1, 128.5, 131.2, 133.6,
135.0, 158.5, 172.7, 175.1.

IR (KBr, cm™): 3001, 2952, 2838, 1740, 1613, 1345.

HRMS (ESI-TOF) Calcd for C19HxNO5" ([M+H]") 310.1438. Found 310.1427.

cis-3f: yellowish viscous oil

'"H NMR (CDCls, 500 MHz) & 3.33 (s, 3H), 3.39 (dd, J = 7.5, 1.5 Hz, 2H), 3.76 (s, 3H), 3.95-3.99
(m, 1H), 5.19 (d, J=9.0 Hz, 1H), 6.79 (d, J = 8.5 Hz, 2H), 7.09 (d, J = 8.5 Hz, 2H), 7.44-7.49 (m,
3H), 7.95-7.97 (d, J = 9.0 Hz, 2H).

BC NMR (CDCl;, 125 MHz) 6 42.2, 45.8, 51.5,55.2,79.3, 113.6, 128.1, 128.5, 128.6, 131.2, 131.7,
133.7, 158.5, 170.9, 176.4.
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IR (KBr, em’): 3059, 2951, 2837, 1739, 1681, 1435.
HRMS (ESI-TOF) Caled for C1HyoNO;* ([M+H]") 310.1438. Found 310.1427.

3g, trans:cis = 1.3:1.0

o)
LO

MeO,C=— _
N

trans-3g: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.12 (dd, J = 17.0, 6.5 Hz, 1H), 3.60-3.66 (dd, J = 17.0, 9.5 Hz, 1H),
3.79 (s, 3H), 3.80-3.84 (m, 1H), 4.89 (d, J = 6.0 Hz, 1H), 5.93 (s, 2H), 6.69 (m, 2H), 6.75 (d, J =
7.5 Hz, 1H), 7.43 (t, J = 7.5 Hz, 2H), 7.47 (d, J = 7.0 Hz, 1H), 7.90 (d, J = 7.5 Hz, 2H).

BC NMR (CDCls, 125 MHz) & 44.7, 46.1, 52.4, 82.6, 101.0, 107.1, 108.4, 120.1, 128.0, 128.5,
131.2, 133.5, 136.9, 146.4, 148.0, 172.5, 175.0.

IR (KBr, cm™): 3060, 2952, 2900, 1733, 1615, 1341.

HRMS (ESI-TOF) Calcd for C1oH;sNO," ([M+H]") 324.1230. Found 324.1237.

3h, trans:cis = 1.2:1.0

o~ ™,
N

MeO,C

trans-3h: yellowish viscous oil

'H NMR (CDCls, 500 MHz ) 6 3.33 (dd, J = 16.5, 9.0 Hz, 1H), 3.42 (dd, J = 16.5, 8.0 Hz, 1H), 3.49
(s, 3H), 4.05 (m, 1H), 5.19 (d, J = 8.5 Hz, 1H), 6.13 (d, J = 3.0 Hz, 1H), 6.29 (dd, J = 3.0, 2.0 Hz,
1H), 7.31 (d, J = 2.0 Hz, 1H), 7.48 (m, 3H), 7.92 (d, J = 8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 39.5, 41.3, 52.3, 79.2, 105.4, 110.2, 127.9, 128.3, 131.0, 133.3,
141.7,154.6, 172.1, 174.5.

IR (KBr, cm™): 3064, 2958, 2888, 1750, 1674, 1355.

HRMS (ESI-TOF) Calcd for C;H;sNO5" ([M+H]") 270.1125. Found 270.1136.
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cis-3h: yellowish crystals, m.p. 101-103 °C

'H NMR (CDCls, 500 MHz) & 3.25 (dd, J = 17.0, 7.0 Hz, 1H), 3.54 (dd, J=17.0, 9.5 Hz, 1H), 3.80
(s, 3H), 3.99 (m, 1H), 5.00 (d, J = 6.5 Hz ,1H), 6.14 (d, J = 3.0 Hz, 1H), 6.30 (dd, J = 3.0, 2.0 Hz,
1H), 7.34 (d, J = 2.0 Hz, 1H), 7.40-7.46 (m, 3H), 7.88 (d, J = 8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) 8 39.8, 40.3, 51.9, 77.4, 106.3, 110.2, 128.0, 128.5, 131.2, 133.5,
141.7,152.8, 170.5, 176.1.

IR (KBr, cm™): 3063, 2956, 2873, 1740, 1615, 1351.

HRMS (ESI-TOF) Calcd for C;HsNO5" ([M+H]") 270.1125. Found 270.1136.

3i, trans:cis = 1.1:1.0

: N—"10,
7

MeO,c” N

trans-3i: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.93 (dd, J = 16.5, 7.0 Hz, 1H), 3.43 (dd, J = 16.5, 9.0 Hz, 1H), 3.48
(m, 1H), 3.79 (s, 3H), 4.71 (d, J = 6.0 Hz, 1H), 6.24 (dd, J = 15.5, 7.5 Hz, 1H), 6.52 (d, J = 15.5 Hz,
1H), 7.21 (t, J = 7.5 Hz, 1H), 7.29 (t, J = 7.5 Hz, 2H), 7.35 (d, J = 7.5 Hz, 2H), 7.39-7.46 (m, 3H),
7.88 (d, J=17.5 Hz, 2H).

BC NMR (CDClLs, 125 MHz) & 42.3, 45.0, 52.4, 79.9, 126.2, 127.6, 128.0, 128.5, 128.6, 130.1,
131.2,131.4, 133.6, 136.7, 172.5, 175.2.

IR (KBr, cm™): 3058, 2924, 2854, 1743, 1650, 1344.

HRMS (ESI-TOF) Calcd for C0HxNO," ([M+H]") 306.1489. Found 306.1480.

MeOzC

cis-3i: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.14 (dd, J = 16.5, 6.5 Hz, 1H), 3.25 (dd, J = 16.5, 8.5 Hz, 1H),
3.54-3.57 (m, 1H), 3.66 (s, 3H), 5.07 (d, J = 8.0 Hz, 1H), 6.12 (dd, J = 15.5, 9.0 Hz, 1H), 6.52 (d, J
=15.5 Hz, 1H), 7.23 (t, J = 7.0 Hz, 1H), 7.29-7.34 (m, 4H), 7.42-7.49 (m, 3H), 7.92 (d, J = 8.0 Hz,
2H).

BC NMR (CDCLs, 125 MHz) & 41.4, 44.5, 51.9, 78.0, 126.2, 127.5, 128.0, 128.4, 128.5, 130.9,
131.2,132.3, 133.5, 136.7, 171.0, 176.3.

IR (KBr, cm™): 3058, 2951, 2844, 1739, 1652, 1345.

HRMS (ESI-TOF) Calcd for C0HxNO," ([M+H]") 306.1489. Found 306.1480.
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3j, trans:cis=1.1:1.0

Lo~
N

MGOZC

’,

trans-3j: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 1.25 (d, J = 7.0 Hz, 3H), 2.61 (dd, J = 16.5, 6.5 Hz, 1H), 2.67-2.73
(m, 1H), 3.32 (dd, J = 16.5, 8.5 Hz, 1H), 3.77 (s, 3H), 4.46 (d, J = 6.0 Hz, 1H), 7.38-7.46(m, 3H),
7.86 (d, J=17.5 Hz, 2H).

3C NMR (CDCls, 125 MHz) & 19.8, 36.0, 43.4, 52.0, 81.1, 127.8, 128.3, 130.8, 133.7, 173.0, 175.4.
IR (KBr, cm™): 3056, 2952, 2843, 1738, 1652, 1344.

HRMS (ESI-TOF) Calcd for C;3H;sNO," ([M+H]") 218.1176. Found 218.1167.

O

MeO,c” N

cis-3j: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 1.04 (d, J = 7.0 Hz, 3H), 2.61 (dd, J = 16.5, 6.0 Hz, 1H), 2.87-2.89
(m, 1H), 2.61 (dd, J = 16.5, 8.5 Hz, 1H), 3.76 (s, 3H), 4.91 (d, J = 8.0 Hz, 1H), 7.40-7.46(m, 3H),
7.86 (d, J=17.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 15.8, 34.9, 43.0, 51.7, 77.4, 127.8, 128.4, 130.9, 133.9, 171.7, 176.2.
IR (KBr, cm™): 3057, 2951, 2845, 1740, 1650, 1346.

HRMS (ESI-TOF) Calcd for C;3HsNO," ([M+H]") 218.1176. Found 218.1167.

IO,

3k: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.26 (m, 1H), 2.35 (m, 1H), 3.00 (m, 1H), 3.15 (m, 1H), 3.78 (s, 3H),
4.92 (dd, J = 8.5, 7.0 Hz, 1H), 7.42 (m, 3H), 7.87 (d, J = 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 26.3, 35.4, 52.3, 74.5, 128.0, 128.4, 131.0, 133.7, 173.4, 176.1.

IR (KBr, cm™): 3060, 2952, 2844, 1732, 1615, 1345.

HRMS (ESI-TOF) Calcd for C;,H4sNO," ([M+H]") 204.1019. Found 204.1020.

MEOZC

3l, trans:cis = 1.6:1.0
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Cl

Meo,c” N

trans-3l: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.40 (s, 3H), 3.10 (dd, J = 17.5, 9.5 Hz, 1H), 3.65 (dd, J = 17.5, 6.5
Hz, 1H), 3.79 (s, 3H), 3.86 (m, 1H), 4.88 (d, J = 6.0 Hz, 1H), 7.17 (d, J = 9.0 Hz, 2H), 7.24 (d, J =
9.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 21.5, 44.5, 45.7, 52.4, 82.4, 128.1, 128.4, 129.0, 129.3, 130.7, 132.7,
141.6,141.7, 172.4, 174.7.

IR (KBr, cm™): 3087, 2999, 2923, 1733, 1660, 1410.

HRMS (ESI-TOF) Calcd for C;oH,oCINO," ([M+H]") 328.1099. Found 328.1101.

Cl

MeOzC

cis-3l: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.42 (s, 3H), 3.33 (s, 3H), 3.34-3.40 (m, 2H), 3.97 (m, 1H), 5.21 (d,
J=8.5Hz, 1H), 7.10 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.84 (d,
J=8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) §21.5,42.1,45.9, 51.5,79.1, 128.1, 128.4, 128.8, 129.0, 129.3, 130.8,
132.8, 138.5, 141.8, 170.7, 176.0.

IR (KBr, cm™): 3066, 2951, 2848, 1733, 1615, 1340.

HRMS (ESI-TOF) Calcd for C;oH,oCINO," ([M+H]") 328.1099. Found 328.1101.

3m, trans:cis = 1.4:1.0

o

MeO,C

N

trans-3m: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.08 (dd, J = 17.0, 7.0 Hz, 1H), 3.65 (dd, J = 17.0, 10.0 Hz, 1H),
3.78 (s, 3H), 3.85-3.89 (m, 1H), 4.88 (d, J = 6.5 Hz, 1H), 7.16 (d, J = 7.5 Hz, 2H), 7.28 (d,J="7.5
Hz, 2H), 7.56 (d, J = 7.5 Hz, 2H), 7.76 (d, J = 7.5 Hz, 2H).

PC NMR (CDCls, 125 MHz) & 44.4,45.7,45.8, 52.5, 82.4, 126.0, 128.1, 129.0, 129.6, 131.8, 132.2,
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132.8, 144.2, 172.1, 173.9.
IR (KBr, cm™): 3064, 2950, 2840, 1735, 1616, 1349.
HRMS (ESI-TOF) Calcd for C;sHsCIBINO," ([M+H]") 392.0047. Found 392.0048.

M602C

cis-3m: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.34 (s, 3H), 3.38 (m, 2H), 4.00 (m, 1H), 5.22 (d, J = 8.5 Hz, 1H),

7.09 (d, J = 8.5 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H).

BC NMR (CDCLs, 125 MHz) & 44.5, 45.7, 52.4, 82.4, 128.1, 128.4, 129.0, 129.3, 130.7, 132.7,
141.6,141.7,172.5, 174.7.

IR (KBr, cm™): 3065, 2949, 2842, 1734, 1615, 1348.

HRMS (ESI-TOF) Calcd for C;sH;sCIBfNO," ([M+H]") 392.0047. Found 392.0048.

3n, trans:cis= 1.3:1.0

Cl

Z

M602C

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-3n, & 2.16 (s, 3H), 2.68 (dd, J = 18.0, 7.0 Hz, 1H), 3.16 (dd, J =18.0, 9.5Hz, 1H), 3.71-3.75
(m, 4H), 4.65 (d, J=8.5Hz, 1H), 7.12 (d, J =8.5 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H).

cis-3n, §2.23 (s, 3H), 2.86 (dd, J = 17.5, 6.0 Hz, 1H), 2.96 (dd, J = 17.5, 9.0 Hz, 1H), 3.31 (s, 3H),
3.83 (m, 1H), 4.98 (d, J=8.5 Hz, 1H), 7.03 (d, J = 8.5 Hz, 2H), 7.19 (d, J = 8.5 Hz, 2H).

3C NMR (CDCls, 125 MHz) 6 19.8, 20.1, 45.9, 46.0, 46.1, 48.2, 51.5, 52.4, 78.8, 82.0, 128.2, 128.3,
128.8, 128.9, 132.5, 132.7, 138.5, 141.3, 170.8, 172.4, 177.3, 178.7.

IR (KBr, cm™): 3060, 3030, 2955, 2874, 2842, 1739, 1682, 1613, 1347.

HRMS (ESI-TOF) Caled for C;3H;sCINO," ([IM+H]") 252.0786. Found 252.0790.

30, trans:cis= 1.7:1.0
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Cl

/
MeOZC N

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-30, & 1.22 (t, J = 7.5 Hz, 3H), 2.46 (q, J = 7.5 Hz, 2H), 2.67 (dd, J = 17.5, 6.5 Hz, 1H), 3.16
(dd, J = 17.5, 10.0 Hz, 1H), 3.68-3.72 (m, 1H), 3.75 (s, 3H), 4.66 (d, J = 6.0 Hz, 1H), 7.12 (d, J =
8.0 Hz, 2H) , 7.28 (d, J = 8.0 Hz, 2H).

cis-30, & 1.26 (t, J = 7.5 Hz, 3H), 2.54 (q, J = 7.5 Hz, 2H), 2.90 (dd, J = 17.5, 6.0 Hz, 1H), 2.97 (dd,
J=17.5,9.0 Hz, 1H), 3.33 (s, 3H), 3.77-3.86 (m, 1H), 4.99 (d, J = 8.5 Hz, 1H), 7.04 (d, J = 8.0 Hz,
2H), 7.22 (d, J = 8.0 Hz, 2H).

C NMR (CDCls, 125 MHz) § 10.5, 10.6, 27.0, 27.2, 44.0, 45.7, 45.9, 46.4, 51.4, 52.3, 78.6, 81.8,
128.3, 128.4, 128.8, 128.9, 132.5, 132.7, 138.5, 141.5, 170.8, 172.6, 181.7, 183.1.

IR (KBr, cm™): 3061, 3029, 2956, 2875, 2843, 2359, 1739, 1735, 1662, 1615, 1344.

HRMS (ESI-TOF) Calced for Ci4H;7,CINO," ([IM+H]") 266.0942. Found 266.0945.

3p, trans:cis= 1.4:1.0

ZX

MeOzC

Yellowish viscous oil

'H NMR(CDCl;, 500 MHz)

trans-3p, 8 2.15 (s, 3H), 2.68 (dd, J = 17.5, 7.0 Hz, 1H), 3.16 (dd, J = 17.5, 10.0 Hz, 1H), 3.73 (m,
1H), 3.75 (s, 3H), 4.65 (d, J = 6.5 Hz, 1H), 6.99 (t, J =8.5 Hz, 2H), 7.16 (dd, J =8.5, 5.0 Hz , 2H).
cis-3p, § 2.23 (s, 3H), 2.87 (dd, J = 17.5, 6.0 Hz, 1H), 2.99 (dd, J = 17.5, 9.0 Hz, 1H), 3.29 (s, 3H),
3.86 (m, 1H), 4.97 (d, J = 8.5 Hz, 1H), 6.93 (t, J = 8.5 Hz, 2H), 7.07 (dd, J = 8.5, 5.0 Hz, 2H).

C NMR (CDCls, 125 MHz) & 19.8, 20.1, 45.8, 46.0, 46.1, 48.4, 51.4, 52.3, 78.9, 82.1, 115.1 (d),
115.7 (d), 128.4 (d), 129.0 (d), 135.6 (d), 138.6 (d), 160.7 (d), 162.7 (d), 170.9, 172.6, 177.4, 178.9.
IR (KBr, cm™): 3044, 2998, 2953, 2846, 1732, 1716, 1682, 1651, 1381, 1361.

HRMS (ESI-TOF) Calcd for C;3H4FNO," ([M+H]") 236.1081. Found 236.1078.

3q, trans:cis= 1.5:1.0
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MeO,C™ >\

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-3t, & 2.15 (s, 3H), 2.71 (dd, J = 18.0, 10.0 Hz, 1H), 3.15 (dd, J = 18.0, 7.0 Hz, 1H), 3.74 (m,
4H), 4.70 (d, J=9.0 Hz, 1H), 7.27 (d, J = 7.5 Hz, 2H), 7.33 (m, J = 7.5 Hz, 3H).

cis-3t, §2.22 (s, 3H), 2.95 (m, 2H), 3.24 (s, 3H), 3.85 (m, 1H), 4.99 (d, J = 9.0 Hz, 1H), 7.09 (d, J
= 7.5 Hz, 2H), 7.20 (m, J = 7.5 Hz, 3H).

3C NMR (CDCls, 125 MHz) 6 19.6, 19.9, 45.7, 46.4, 46.6, 48.2, 51.1, 52.1, 78.8, 81.9, 126.7, 126.8,
126.9, 127.3, 128.1, 128.6, 139.7, 142.8, 170.8, 172.5, 177.5, 179.0.

IR (KBr, cm™): 3062, 3029, 3001, 2951, 2846, 1732, 1647, 1603, 1584, 1380, 1315.

HRMS (ESI-TOF) Calcd for C;3H,sNO," ([M+H]") 218.1176. Found 218.1181.

3r, trans:cis= 1.5:1.0

/
N
M602C

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-3r, 5 2.14 (s, 3H), 2.31 (s, 3H), 2.68 (dd, J = 17.5, 7.5 Hz, 1H), 3.12 (dd, J=17.5 , 7.5Hz, 1H),
3.66-3.72 (m, 4H), 4.66 (d, J = 6.5 Hz, 1H), 7.04 (d, J = 8.5 Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H).
cis-3r, § 2.21 (s, 3H), 2.28 (s, 3H), 2.87 (dd, J = 17.0, 8.5 Hz, 1H), 2.94 (dd, J = 17.0, 8.5 Hz, 1H),
3.26 (s, 3H), 3.82 (m, 1H), 4.95 (d, J = 7.5 Hz, 1H), 6.98 (d, J = 7.5 Hz, 2H), 7.11 (d, J = 8.0
Hz, 2H).

C NMR (CDCls, 125 MHz) & 19.1, 19.8, 20.1, 20.9, 46.0, 46.3, 46.4, 48.4, 51.3, 52.2, 78.9, 82.1,
126.8, 127.3, 128.9, 129.4, 136.4, 136.5, 136.8, 139.9, 171.0, 172.8, 177.6, 179.1.

IR (KBr, em™): 3022, 2951, 2922, 1733, 1683, 1646, 1578, 1380, 1356.

HRMS (ESI-TOF) Calcd for C14H;sNO," ([M+H]") 232.1332. Found 232.1330.

3s, trans:cis=1.5:1.0
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/)
MeOZC N

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-3s, & 2.15 (s, 3H), 2.68 (dd, J = 17.5, 7.0 Hz, 1H), 3.13 (dd, J = 17.5, 8.5 Hz, 1H), 3.70
(m, 1H), 3.74 (s, 3H), 3.76 (s, 3H), 4.65 (d, J = 6.5 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 7.11 (d, J =
8.5 Hz, 2H).

cis-3s, 8 2.23 (s, 3H), 2.87 (dd, J = 17.5, 6.0 Hz, 1H), 2.96 (dd, J = 17.5, 9.0 Hz, 1H), 3.29 (s, 3H),
3.78 (s, 3H), 3.81 (m, 1H), 4.95 (d, J = 8.5Hz, 1H), 6.79 (d, J = 9.0 Hz, 2H), 7.02 (d, J = 9.0
Hz, 2H).

C NMR (CDCls, 125 MHz) & 19.8, 20.1, 45.9, 46.0, 46.1, 48.4, 51.4, 52.3, 55.1, 55.2, 79.0, 82.1,
113.6, 114.1, 127.9, 128.5, 131.9, 134.9, 158.4, 158.5, 171.1, 172.8, 177.6, 179.0.

IR (KBr, cm™): 2998, 2952, 2837, 1739, 1683, 1669, 1646, 1379, 1356.

HRMS (ESI-TOF) Calcd for C14H;sNO5" ([M+H]") 248.1281. Found 248.1297.

3t, trans:cis= 1.4:1.0

MEOZCQ\

Yellowish viscous oil

'H NMR (CDCls, 500 MHz)

trans-3t, & 1.18 (d, 3H), 2.05 (s, 3H), 2.18 (dd, J = 17.0, 7.0 Hz, 1H), 2.53-2.58 (m, 1H), 3.13 (dd, J
=17.5, 8.5 Hz, 1H), 3.76 (s, 3H), 4.21 (d, J = 6.0 Hz, 1H).

cis-3t, 5 0.93 (d, 3H), 2.08 (s, 3H), 2.28 (dd, J = 16.0, 4.0 Hz, 1H), 2.67-2.76 (m, 2H), 3.75 (s, 3H),
4.65 (d, J=17.0 Hz, 1H).

C NMR (CDCls, 125 MHz) § 15.8, 19.7, 20.0, 20.2, 35.1, 36.4, 46.9, 47.3, 51.6, 52.1, 80.8, 172.0,
173.3, 178.1, 178.6.

IR (KBr, cm™): 2956, 2875, 2845, 1740, 1645, 1380, 1355.

HRMS (ESI-TOF) Calcd for CgH14NO, " ([IM+H]") 156.1019. Found 156.1027.
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R 0O DBU
- Ph (0.2 equiv)
\ *2
J SMe THF/rt
MeS
6a-6¢c

7a, trans:cis=1.7:1.0

cis-7a: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 2.09 (s, 3H), 2.41 (s, 3H), 3.18 (s, 3H), 3.24 (d, J = 8.5 Hz, 2H),
3.69 (s, 3H), 3.73 (m, 1H), 5.01 (d, J = 8.5 Hz, 1H), 6.69 (d, J = 8.5 Hz, 2H), 6.98 (d, J = 8.5 Hz,
2H), 7.41 (t, J=7.5 Hz, 2H), 7.48 (t, J = 7.5 Hz, 1H), 7.92 (d, J = 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) §29.7, 30.5, 44.4, 46.0, 51.4, 55.2, 78.7, 113.6, 128.6, 128.7, 129.4,
130.8, 133.2, 137.0, 139.5, 146.0, 158.5, 170.3, 174.6, 193.9.

IR (KBr, cm™): 3061, 2955, 2924, 1734, 1669, 1307.

HRMS (ESI-TOF) Calcd for Co4HxNO4S, ™ ([M+H]") 456.1289. Found 456.1290.

7b, trans:cis=1.4:1.0

cis-7b: yellowish crystals, m.p. 190-192 °C

'H NMR (CDCls, 500 MHz) 8§ 2.16 (s, 3H), 2.28 (s, 3H), 2.47 (s, 3H), 3.23 (s, 3H), 3.33 (m, 2H),
3.82 (m, 1H), 5.10 (d, J = 8.5 Hz, 1H), 7.02 (m, 4H), 7.48 (t, J = 7.5 Hz, 2H), 7.55( t, J = 7.5 Hz,
1H), 7.99 (d, J = 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 16.5, 16.6, 30.5, 34.1, 43.1, 46.2, 51.4, 77.9, 128.3, 128.7, 128.8,
129.0, 129.1, 129.3, 129.4, 130.9, 132.8, 133.1, 137.0, 137.2, 170.3, 180.8, 197.4.

IR (KBr, cm™): 3055, 2950, 2924, 1740, 1662, 1312.

HRMS (ESI-TOF) Calcd for Co4HxNO5S,™ ([M+H]") 440.1349. Found 440.1356.
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7c, trans:cis= 1.3:1.0

trans-7c: yellowish crystals, m.p. 150-152 °C

'H NMR (CDCls, 500 MHz) & 2.16 (s, 3H), 2.46 (s, 3H), 3.01 (dd, J = 17.5, 6.0 Hz, 1H), 3.56 (dd,
J=17.5,9.5 Hz, 1H), 3.67 (m, 1H), 3.70 (s, 3H), 4.80 (d, J = 5.5 Hz, 1H), 7.08 (d, J = 8.5 Hz, 2H),
7.24 (d, J = 8.5 Hz, 2H), 7.47 (t,J = 7.5 Hz, 2H), 7.57 (t, J = 7.5 Hz, 1H), 7.95 (d, J = 7.5 Hz, 2H)
C NMR (CDCls, 125 MHz) & 44.4, 45.7, 46.0, 47.2, 51.5, 78.6, 128.3, 128.4, 128.7, 129.0, 129.1,
129.4, 132.8, 133.3, 137.0, 137.5, 139.2, 146.6, 170.1, 174.4, 193.9.

IR (KBr, cm™): 3066, 2952, 1736, 1615, 1345.

HRMS (ESI-TOF) Calcd for C,3H3CINO5S, ™ ([M+H]") 460.0802. Found 460.0822.

R 0 DBU R
— Ph \ gy (02equiv) ) Ph
\ a MeO,C~ >N
3 s THF/rt 2 \ S
SN N
6d-6f 7d-7f

7d, trans:cis= 1.5:1.0

\
MeO,C S\j
trans-7d: yellowish viscous oil
'H NMR (CDCls, 500 MHz) & 2.28 (s, 3H), 2.43 (dd, J = 17.5, 7.0 Hz, 1H), 2.77 (dd, J = 17.5, 8.0
Hz, 1H), 3.39 (m, 2H), 3.44 (m, 2H), 3.54 (m, 1H), 3.79 (s, 3H), 4.87 (d, J = 6.0 Hz, 1H), 6.92 (d, J
= 8.5 Hz, 2H), 7.04 (d, J = 8.5 Hz, 2H), 7.42 (t, J = 8.5 Hz, 2H), 7.51 (t, J = 8.5 Hz, 1H), 7.77 (d, J
= 8.5 Hz, 2H).
C NMR (CDCls, 125 MHz) §20.9, 36.7, 38.1, 46.3, 47.4, 52.2, 81.2, 120.3, 126.7, 128.4, 128.6,
129.3, 132.1, 136.3, 139.1, 139.2, 170.5, 172.3, 175.6, 191.0.
IR (KBr, cm™): 3005, 2950, 1744, 1681, 1310.
HRMS (ESI-TOF) Calcd for C,4H4NO5S,™ ([M+H]") 424.1036. Found 424.1035.
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cis-7d: yellowish crystals, m.p. 176-178 °C

'H NMR (CDCls, 500 MHz) & 2.53 (s, 3H), 2.53 (dd, J = 17.0, 9.0 Hz, 1H), 2.68 (dd, J = 17.0, 9.0
Hz, 1H), 3.31 (s, 3H), 3.37 (m, 2H), 3.42 (m, 2H), 3.67 (m, 1H), 5.18 (d, J = 9.0 Hz, 1H), 6.85 (d, J
=9.0 Hz, 2H), 6.99 (d, J = 9.0 Hz, 2H), 7.44 (t, = 7.5 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.81 (d, J
= 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 20.9, 36.9, 37.9, 44.4, 46.7, 51.2, 78.1, 120.7, 127.3, 128.4, 128.6,
128.7,132.2, 135.5, 136.4, 139.2, 170.4, 170.5, 176.5, 191.7.

IR (KBr, cm™): 3011, 2920, 1736, 1626, 1319.

HRMS (ESI-TOF) Calcd for Co3H»,NO5S,™ ([M+H]") 424.1036. Found 424.1035.

7e, trans:cis=1.4:1.0

MeO,C g \)S
cis-7e: yellowish crystals, m.p. 150-152 °C

'H NMR (CDCls, 500 MHz) & 2.45 (dd, J = 17.5, 6.5 Hz, 1H),2.80 (dd, J = 17.5, 9.0 Hz, 1H),
3.36-3.41 (m, 2H), 3.42-3.44 (m, 2H), 3.57 (m, 1H), 3.79 (s, 3H), 4.91 (d, J = 6.0 Hz, 1H), 7.03 (d,
J=28.0 Hz, 2H), 7.18 (t, = 7.5 Hz, 1H), 7.24 (t, J = 7.5 Hz, 2H), 7.41 (t, J = 7.5 Hz, 2H), 7.51 (t, J
= 7.5 Hz, 1H),7.78 (d, J = 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) 8 36.8, 38.1, 46.6, 47.5, 52.3, 81.3, 120.4, 126.8, 126.9, 128.5, 128.7,
132.2,139.3, 142.4, 170.7, 172.4, 175.8, 191 2.

IR (KBr, em™): 3027, 2953, 1731, 1618, 1350.

HRMS (ESI-TOF) Calcd for C,4H4NO5S," ([M+H]") 438.1192. Found 438.1197.

7f, trans:cis= 1.3:1.0
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MeO,C ) S
S

trans-7f: yellowish crystals, m.p. 153-155 °C

'H NMR (CDCls, 500 MHz) 8 2.32 (dd, J = 17.0, 6.5 Hz, 1H), 2.73 (dd, J=17.5, 9.5 Hz, 1H), 3.30

(m, 2H), 3.35 (m, 2H), 3.47 (m, 1H), 3.72 (s, 3H), 4.78 (d, J = 6.0 Hz, 1H), 6.88 (d, J = 7.5 Hz, 2H),

7.12(d, J=7.5 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H), 7.44 (t, J = 7.5 Hz, 1H), 7.69 (d, J = 7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) § 36.8, 38.1, 45.9, 47.3, 52.3, 81.1, 120.2, 128.2, 128.5, 128.6, 128.7,

132.2,132.5, 139.2, 140.9, 170.7, 172.1, 175.4, 191.1.

IR (KBr, cm™): 3060, 2952, 2928, 1736, 1630, 1352.

HRMS (ESI-TOF) Calcd for Co3H, CINO5S, " ([M+H]") 458.0646. Found 458.0663.

oY
S
'
cis-7f: yellowish crystals, m.p. 172-174 °C
'H NMR (CDCl;, 500 MHz) 6 2.58 (dd, J=17.0, 8.5 Hz, 1H), 2.65 (dd, J=17.0, 7.5 Hz, 1H), 3.33
(s, 3H), 3.39 (m, 2H), 3.43 (m, 2H), 3.68 (m, 1H), 5.19 (d, J = 8.5 Hz, 1H), 6.90 (d, J = 8.5 Hz, 2H),
7.15 (d, J = 8.5 Hz, 2H), 7.44 (t, J = 7.5 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.80 (d, J = 7.5 Hz, 2H).
5C NMR (CDCls, 125 MHz) 6 37.1, 38.0, 44.6, 46.4, 51.5, 78.1, 120.6, 128.3, 128.6, 128.8, 128.9,
132.4,132.7,137.5, 139.3, 170.4, 170.6, 176.1, 191.9.

IR (KBr, cm™): 3061, 2949, 2924, 1736, 1625, 1345.
HRMS (ESI-TOF) Calcd for Co3H, CINO5S, ™ ([M+H]") 458.0646. Found 458.0663.

Me02c

R
Ph DBU
— (0.2 equiv)
+ 2a Z Ph
?\g THER | MeO2LT Oy

8 9
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trans-9a: yellowish crystals, m.p. 89-91 °C

'H NMR (CDCls, 500 MHz) & 1.63 (s, 2H), 1.64 (s, 2H), 2.28 (s, 3H), 2.48 (dd, J = 17.5, 6.0
Hz, 1H), 2.96 (dd, J = 17.5, 10.0 Hz, 1H), 3.53 (m, 1H), 3.72 (s, 3H), 4.67 (d, J = 5.0 Hz, 1H), 6.82
(d, J = 8.5 Hz, 2H), 7.02 (d, J = 8.5 Hz, 2H), 7.46 (t, J = 7.5 Hz, 2H), 7.57 (t, J = 7.5 Hz, 1H), 7.99
(d, J=7.5 Hz, 2H).

C NMR (CDCls, 125 MHz) & 16.1, 16.5, 20.8, 33.7, 45.9, 46.0, 52.1, 81.3, 126.3, 128.4, 128.8,
129.3, 132.8, 136.3, 136.9, 139.7, 172.2, 179.4, 197.2.

IR (KBr, cm™): 3060, 2952, 2924, 1739, 1668, 1438.

HRMS (ESI-TOF) Caled for C,3H,4NO5" ([IM+H]")362.1751. Found 362.1750.

9b, trans:cis=2.0:1.0

MeOQC

trans-9b: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 1.64 (s, 4H), 2.50 (dd, J = 17.5, 5.0 Hz, 1H), 2.99 (dd, J = 17.5, 5.0
Hz, 1H), 3.58 (m, 1H), 3.73 (s, 3H), 4.71 (d, J = 3.5 Hz, 1H), 6.93 (d, J = 7.0 Hz, 2H), 7.17-7.21 (m,
3H), 7.46 (t, J = 7.0 Hz, 2H), 7.57 (t, J = 7.0 Hz, 1H), 7.99 (d, J = 7.0 Hz, 2H).

C NMR (CDCls, 125 MHz) & 16.3, 16.7, 33.9, 46.1, 46.3, 52.3, 81.4, 126.6, 126.9, 128.6, 128.8,
128.9, 133.0, 137.0, 142.9, 172.3, 179.6, 197.5.

IR (KBr, cm™): 3063, 2952, 2927, 1738, 1670, 1373.

HRMS (ESI-TOF) Calcd for C,H»NO5" ([M+H]") 348.1594. Found 348.1589.

9c, trans:cis=1.2:1.0

Cl

M602C

cis-9c¢: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 1.65 (m, 2H), 1.72 (m, 2H), 2.75 (m, 2H), 3.27 (s, 3H), 3.69 (m, 1H),
4.97 (d, J=9.0 Hz, 1H), 6.84 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.49 (t, J = 7.5 Hz, 2H),
7.60 (t, J = 7.0 Hz, 1H), 8.04 (d, J = 7.0 Hz, 2H).

C NMR (CDCls, 125 MHz) & 17.2, 18.1, 21.0, 44.3, 46.4, 51.3, 78.7, 127.5, 128.6, 128.9, 129.4,
133.2, 135.7, 136.6, 137.0, 139.5, 146.0, 170.2, 174.6, 193.9.

IR (KBr, cm™): 3069, 2890, 2924, 1745, 1676, 1381.

HRMS (ESI-TOF) Calcd for C,,H, CINO5" ([M+H]") 382.1204. Found 382.1215.
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Ph
(i) DBU (0.2 eq.)/
Q Cl (or NO,) +j\h THF /1. Ph_\<N
Ph” SN">Co,Me
Ph 27 i) silica gel MeO,C
la/lc 2e (@) Cl (or NOy)
Ph 4a'/4c
Ph
Ph—(
N
MeO,C
(@) Cl
PH

4a’: colorless crystals, m.p. 147-149 °C

'H NMR (CDCls, 500 MHz) & 3.64 (s, 3H), 3.71 (m, 1H), 3.79 (dd, J = 17.5, 10.0 Hz, 1H), 4.21 (m,
1H), 4.29 (d, J = 4.5 Hz, 1H), 6.66 (d, J = 4.5 Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.5 Hz,
2H), 7.29-7.37 (m, 4H), 7.39 —7.46 (m, 4H), 7.53 (t, J = 7.5 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.98
(d, J=17.5 Hz, 2H).

C NMR (CDCls, 125 MHz) §39.2, 43..7, 52.1, 69.8, 127.2, 128.0, 128.1, 128.2, 128.3, 128.4,
128.5, 128.8, 129.6, 130.6, 132.3, 133.0, 135.6, 136.8, 138.9, 139.7, 171.2, 171.9, 198.1.

IR (KBr, cm™): 3060, 3025, 2951, 1727, 1686, 1358.

HRMS (ESI-TOF) Calcd for C3;H»,CINO; " ([M+H]") 496.1674. Found 496.1679.

Ph
Ph4\<
N
MeOzC
o) NO,
PH

4c’: yellowish viscous oil

'H NMR (CDCls, 500 MHz) & 3.67 (s, 3H), 3.77 (m, 1H), 3.93 (dd, J = 17.5, 10.0 Hz, 1H), 4.32 (m,
2H), 6.66 (d, J = 4.5 Hz, 2H), 7.29-7.35 (m, 7H), 7.37-7.48 (m, 3H), 7.58 (t, J = 7.5 Hz, 1H), 7.65
(d, J=8.0 Hz, 2H), 7.97 (d, J = 8.0 Hz, 2H), 8.05 (d, J = 10.0 Hz, 2H).

BC NMR (CDCls, 125 MHz) §39.0, 44.1, 52.4, 69.2, 123.4, 127.1, 128.0, 128.2, 128.4, 128.6,
128.7, 128.8, 129.2, 130.9, 133.3, 135.5, 136.5, 138.7, 146.6, 149.3, 170.8, 172.5, 197.7.

IR (KBr, cm™): 3060, 3027, 2952, 1738, 1685, 1346.

HRMS (ESI-TOF) Calcd for C3;H,7N,Os" ([M+H]") 507.1914. Found 507.1923.
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I11. Determination on the ratio of trans/cis configuration

cl Cl
STANDARD PROTON PARANETERS o
Archive diFeclory: /export/nome ouyy /vrarsys /data i O
Sample directory: = coMe () DBU (0.2 eq) ).
Pulse Sequencer s2pul ¥ |\ i THF/rt Y ¥
want: COCY. - T
rz:;x:x:qélasoncfalur( Ci N= "CgHa-Cl4 i) silica gel MEO?&- W O MeOzC~ N
INOVA=300  "NENUSOU" column [
Belax, delay 1.900 sec 1a 2a cis-3a frans-3a
Pulse 45.0 degrees
og. tins 182 sec e sewn
pla i EEEREER
OBSERVE  H1, 499.8025912 Whz LL LA L
DATA FROCESST =
FT size 65536 S|
Total time & min, 23 sec Y =2
54
e
|
5
I _.L —— —ai -
- T —r—
H 1 -0 ppm

The trans/cis configuration of 3 was calculated on the integration of the methylene proton
connected to CO,Me group at 4.1-5.4 ppm in 'H NMR spectra of the diastereomeric mixture, in
which the signal for the cis-diastereoisomer was further determined by the crystallographic data of
cis-3d (see supplementary crystallographic data in part V). For example, in the "H NMR spectrum
of diastereomeric mixture 3a, the peak at 5.22 ppm is attributed to the cis-form while the peak at
4.90 ppm is attributed to the trans-form with an integration ratio of 0.94/0.63 = 1.5/1.0. Thus, the
ratio of trans/cis configuration of 3a is determined as 1.5/1.0.
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IV. Copies of '"H NMR and ">C NMR spectra

STANDARD PROTON PARAMETERS

Archive directory: /export/hone /ouyy/veersys data
mple directory:

Pulse Sequence: s2pul

Solvent: COC13

Ambient Lemperature

File: 1535

INOVA=S00 “MENUSOO™

Relax. delay 1.080 sec

Pulse 45.0 degrees

Acq. time 1.892 Sec

Width 7396.8 hz

Single sean

OBSERVE M1, 499.8025926 Wz

DATA PROCESSING

FT size 65538

Total time 0 min, 2 sec

5.249

cl
o
£
Meo,c?

trans-3a

STANDARD CARBON PARANETERS

AFChive directory: /export/home Ouyy /Yrsrsys data
Sample directory:

Pulse Sequence: sZpul

LS

4
MeO,C
Relax, delay 0.500 sec e
Pul SEES X
B FEE trans-3a
B4 fopetitions anan
QBSERVE C13, 1256754861 WHz L lJ,J
DECOUPLE HL, 433.8050905 WHz ~
Power 42 db &
insously on -
WALTZ-16 sodulated <
DATA PROCESSIH -
Line broadening 1.5 Hz ll
FT size 131072
Total time 2 hr, 3 min, 31 sec |
|w
1
2
g |
2% 2
iz i
<7 |
z F |
T T T T TreerT T T T T T T T T T T T T T T T
220 180 160 140 120 100 80 [] a0 20 0 ppm
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STANDARD PROTON PARAMETERS Cl
Archive directory: /export/hose ouyy/unarsyt/data
Sample directory:

Fulse Sequence: s2pul
Solvent: COCY. 4
ient_tem . N

e
LN H — MeO,C

Belax. deay 1009 tec cis-3a

tions

WL, 499.8825914 WHz
DATA PROCESSI)
FT size 65536
Total time § min, 23 sec

$.23%
5.218

_
.
|

T T T T 1 7 s T T T L | T T T T T T T T T T T
10 9 8, - ww? 6 « 5 4 - 3 2 L -0 ppm
w = s o " -
s = s - L e
& o sa = - -
STANDARD CARBON PARAMETERS
Archive directory: fexport/homs /ouyy /vnarsys /data Cl
Sampls directory:
Pulse Sequence: spul
1
File: 622
INOVA-S08  "HERUSB0" N
Relax. delay 0.500 sec MEO}C .
cis-3a
128 repetitions
OBSERVE €13, 125.6754786 Wz o
DECOUPLE W1, 489.B050%0% WWz KRB
Power 42 dB ngfn
LR
2858
Line broadening 1.5 Hz
FT size 131072
Total time 2 Ar, 3 min, 31 sec
8 e
4 S5
! -3 =8
] =3
HTR 2 o
534 z 3
L N &
]
£ i
= 5
ey T TreTTT T T T T R e e RS R na s NS T T T T T T LARERS RasEas sl
2z 200 180 160 140 120 100 &0 60 40 20 1] ppm
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3a + 4-CIC4H4CHO (from the crude product of 1a with 2a)

STANDARD PROTON PARANETERS

Archive directory: /exposl home /ouyy /vnersys data
mple directory:

Pulse Sequence: s2pul
Solvent: COCI3

Ambient tesperature 3a + 4-CIC;H4CHO
File: tas7

THGVA-300 “NENUSS0-

Hz
32 repetitions
OBSERVE W1, 439.8025658 mHz
OATA PROCESSING

FT size 655358
Total tise 1 min, 18 cec

4.920
—0.118

3.024

STANDARD PROTON PARANLTLRS
Archive directory! Jexport /home ouyy /veariys data
Sasple directory:

Pulse Sequence: sipul
Solvent: COC13 N=

Ambient t ture
Files taas o MeO,C

INOVA-500  “NENUSOD"
0 Cl

Ralax. delay 1.000 sec
Pulie 220.4 “!rus
Acq. time 1.455 sec

2
ot

M1, 499.6025909 WMz

S5ING

DATA
FT size 65536
Total time I min, 18 tec

S— N 11

el

¥
ﬂg—l 573

-

T

3 2 1 =0 ppm

21
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STANDARD PROTON PARAMETERS

Archive directory: cexport/home ouyy /vnarsys data
Sample directory:

Pulse Sequence: $2pul F
Solvent: CDC13
Ambient temperature
File: v782 oy,
INOVA=S00  “MENUSEO0®

4
delay 1.000 sec N

e 50 dggiant Me0C
trans-3b

3.13

LI H

Vidth & .
8 repetitions

OBSERVE W1, 439.8025330 WHZ
DATA PROCESSING

FT 5ize 85538

Total time 0 min, 23 sec

3,778

4.909
4.897

e 1 . 260

T —T T T o — =7 T T —— T
9 8. - o B S L -3 2 1 -0 ppm
- =82 2 o =4
.G - e - - =

STANDARD CARBON PARANETERS

Archive directory: /expori/home ouyy/vrersys/data
Sample directory:

F.
Pulse Seguence: slpul
Solvent: oncis "o
&nt temperature
user: "1—1«5 A
File: wizl N
INOVA-500  “HEWUSDO®

MeO,C

sets gy
5e 45,
Acg. tine 1. < rans-
U‘:(h 31421.8 Hz t a S 3b
192 repetitions
GBSERVE Cid, 125.8754648 Wz
DECOUPLE  H1, 499.8050805 Wz
Power 42 dB Hey
cont inuously on nes
WALTZ=16 modulated o
DATA PROCESSING Rre
Line broadening 1.5 Wz ~
FT size 131072
Total time 3 hr, 5§ sec - -2
u L4 " BE
- EH B ne
a =7 M w 23
\ i
] o
won
LI FH-3 “
.. nm s
=E R EEE -
S5 s =8 -
P34 ]
"H =
l | Ll L .
T ) \RARES T T = T T T T T T T T T a e R R o e A S RARa s e
220 200 180 160 140 1z0 100 a0 [1] 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home ouyy /vnarsys /data
Sasple @irectory:

Pulse Sequence: sZpul
Solvent: COC
t
File: wind
INOVA-508  “HENUSOO® 7

Bl e am o Meo,c”

Acq. time 1.B92 sec
Width 8291.0 Hz i

i repetitions cis-3b
OBSERVE M1, 433.80258907 WHz

DATA PROCESSING

FT size €5536

Total time 0 min, 23 sec

3.994
3.3%

T T s

6930
5,226
5.209
4.008

3.422
/a0

1.256

— . 000

=
F

T
10 9 3 2 1 -0 ppm

2,00/

ER Tl oy
w

1,164

4:984
2.20¢

[k

STANDARD CARBON PARAMETLRS

Archive directory: sexport WY sys/data
Sampie direciony 1T "
Pulse Sequence: sZpul

Solvent: COC13

File: w2
INOVA-500 “"NENUS00™

Relax. delay 0.500 sec
Fulse 45.0 degrees
q. tise 1.300 sec
Width 31421.8 Hz
128 repetitions
OBSERVE €13, 125.8754694 WHz
DECOUPLE M1, 499.6050905 MWz
Power 42 dB
cantinuously on
WALTZ=1€ modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

160,813
135.527
131.2%4
115,186
114,998
~79.220
51.420

176,185
e 42 . 181

170.671
e e 48 7 70

~—162.770
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STANDARD PROTON PARAMETERS
Archive directory: /esport/home ouyy/vharsys/data
Saspie directory:

Pulee Sequence: s2pul

0N
Solvent: COC13
Anbient temperature \©%
Filg: w10
INOVA-508  “NENUSOO" y)
Relax. delay 1.000 sec N
Puls rees MEOgC

3
n:efi:f":llz;’«! 8025884 WHZ trans-3c

DaTA
FT size 65536
Total time 0 min, 23 sec

EH
5fne o
-4 T
"ea’;"'_ -
ey
N Ii

B
2.
2g=
P ~
- e ER 3
- F 2 =
- s . H
- <
-

s,

=
|

T T T I T T T T T T T

9 v By it 7 6 5, . - - | 2 1 =0 ppm
g 3 X s 3= g
o e el - - - -

STANDARD CARBON PARANETERS
Archive directory: /export/home odyy /vneriys/data OZN
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13 oy,
hmbient temperature

User: 1-14-87 /
File: wi3s

INOVA-508  “NENUSOD® N
Relax. delay 0.500 sec MEOZC

::l‘l‘:s..‘«lg ;lll

. e 1. L1

Widin 314218 Rz trans-3¢
520 repetitions

OBSERVE C13, 125.6754837 Wz
DECOUPLE M1, 499.805090% MMz
1

£
-l

Line broadening 1.5 Wz
FT size 131872
Total time 3 hr, 56 sec

46,026

E————,,—sTERTT

131,538

52.6%8

P -1 )
—171.938
e 1610 . 581
— 145387
133.058
—B2.288
53.404

| | i

T T T T T T T T T T T
220 o0 180 160 140 120 100 80 60 an 20 [} ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home /ouyy/vnarsys /data
Sample dirsctory:

OsN

Pulse Sequence: s2pul
Solvent: COC13 g
Aabient temperature
File: yasa
l““-gﬂ. SMENUSDOD™ P O
Relax, delay 1.000 sec
Pulse 45.0 degrees N

" i
i e o

ERVE gs":-gn,anznu iz cis-3c

FT size 65536
Total tise 0 min, 23 sec

]
.98
804
1.004
L]

STANDARD CARBON PARANETERS

Archive FeRpOr L /hom sys/data
Sample directory:

Pulse Sequence: spul

File: ydd?
INOVA-380 “NENUSOO™

Redax, delay 0
Pulse 45.8 &

Acg. time 1
Width 31421.8

Saene Cia : S754651 W, E e
Deeource G'l'?: 183 805080 MMz s EEH
Powar 42 dB 2 bk
cont {nuout 1y en RRER
WALTZ-18 modulated ;
DATA PROCESSING
ne broadening 1.5 HZ
FT size 131072
Total time 2 hr, 3 min, 31 sec
: F 3
: .8
H s B
e & 2]
5 8 5= 4 H
=" T e |
£z -r-
L b
T r ; rrerrT r T T T T T : 1 —r ; e T
2z0 oo 180 160 140 1z0 100 a0 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/viersys/data
Sample directory:

Pulse Sequence: sipul
Solvent: CDC13
Amtient tesperature
File: wisl

INOVA-500 “WENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

1]

4398026026 WHZ
oaTh ProcEssTnG
FT size 65536

Total time 0 min, 23 sec

[ I | vl

——

a,

MeO,C’
trans-3d

9 B e 7 6
s =as

- ——r

o.ls{"‘“

STANDARD CARBON FARAMETERS

Archive directory: /expori home ouyy /VASETYS data
Sample directory:

Pulse Sequence: sZpul

|
File: wiog
INOVA-500

Relax. delay 0.500 sec
150 £l

Hz

ons
1256754886 WHz
A9 8050005 WHz

aih 3
086 repetiti
OBSERVE  C13,
DECOUPLE M1,

contimuous 1y on

WALTZ-18 modulated

DATA PROCESSI

Line broadening 2.0 Mz

FT size 131072

Total time 2 hr, 2 min, 31 sec

126.775

174.830
123,367
131,025

172,407
L8986

142

| ||
I AL

114

MeO,C N
trans-3d

46,108
e 4, 468

82.214

|

R e R s o REERA RS RS a et

220 z00 180 160 140 120

T T R B o e e R S R RN R s

100 &0 60 40 ] L} ppm
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STANDARD PROTON PARAMETERS

Archive direclory: JEXport/home ouyy vnariys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COC1I -
Amblent temperaturd
File: uls?
INOVA-500 “MENUSO0®
i

Relax. del
Puls

MeO,C
cis-3d

OBSERVE 1 ;u.u‘is’iss Wz
Ll

FT size 65536
Total tise 0 min, 23 sec

§.249
$.232
4.018

1.256

. - . - o ——r—————— T —r——r—r—
] 3 — 6 v 5 ' e 3 H 1 -0 ppm
: EZ i :  E2
- L = - s
STANDARD CARBON PARAMETERS
Archive directo 't /home, &
Archiva directory: /export/mos/oury /vnarsysraate
Pulse Sequence: s2pul
S0 : ene
1.
M1 1421 .8 Hz
£4 repetitions
OBSERV Cl3, 125.6754766 WHZ
OECOUFLE WL, 4338050305 WHz
Power 42 db
cont insous Iy on
VALTZ-16 modulated Sar
e Sresaenies 2.0 iia8
ne Lroada . Iz 5 -
T tize 131072 SgE"
Total time 2 hr, 3 min, 3i sac i
" =
- 2 e
= - 28 =
.- o tfed
-5 = =n8X =
- e e o
H 8 o B2
b Llg® A% o
g = gl e 27
s R =y
s =
| | I | } | ‘ I
R A R T e rrer T T T T [ T ] T T T e
220 200 180 160 140 1z0 100 &0 B0 41 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directoryr /export/home /ouyy/vrarsys/data
Sample directory:

Pulse Sequence: sZpul

SOIT.ulr coC13
Ambient L erature
T el

= “MENUSOD™

gy

Rela: 1 1.000 sec
Puls .‘:‘ rees 1334 !
Acq. 1.892 sec Chtt )
Width 8247 4 Hz 0@« . LiL. R -
8 repetitions b 3 = d

MeO,C
OBSERVE 1, 493.8026051 W /i
OATA PROCESSING e
FT size 65536
Total time 0 min, 23 sec

z;
W ?

trans-3e

6.320
4.933

4.921
3
.853
847

3 2 1 -0 ppm

2.29«
b:881

I LLL N | NIV L .
¥

3.434

STANDARD CARROM PARAMETERS

Archive directory: /export/home ouyy/wiarsys /data
Sample directory:

Pulse Sequence: sipul
Solvent: COC13
Ambient tesperaturs
User: 1-14-87

File: uasa \©

INOVA-508  “NENUSOO™ m
Relax. delay 0.500 sec

Pulse & X! N

feg. ti 300 sec

q. MeO,C

Width 31421.8 Mz

4035 repetitions

DBSERVE C13, 125.6754656 MHZ n
DECOUPLE M1, 499 BO50305 MHZ tra 3-39
Pawer 42 d8

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Mz
FT size 131072
Tota) tise 2 hr, 3 min, 31 sec

128.877
128.511
128.087
127.756
126855

872

e 5 . 5.4
52,366
= arems

T T T
21.006

17%.03%
172668

Il Illl “ ‘" 1

B R e B S T

T T R R R R R R e e o e R R R E R R

T T T
zzn zon 180 160 140 120 100 &0 60 40 20 L] ppm
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STANDARD PROTON PARANETERS

Archive directory: /expart home /ouyy/vrarsys/data
Sasple directory:
Pulse Sequence: sZpul
Solvent: COCI3
fent temperature

/0\@
Files vids ',
INOVA-580 “NEMUS00 p
Relax, del 1.000 sec
Pulse 45,0 fegress zs N
AcH time 1.892 sec ~e

i o

28 MeO,C
'l 91.0 Hz T
::u?‘(:aﬁ::ﬁ;;n.aussu WHz |\Q trans-3f
FT size 65536

Total time 0 min, 23 sec

55355:
22 TUj=ez
o
2
____JM__J_LL_J I MLL___J .
s T .l T B ] x - T T I T T
ell. wr _;, é .rlnv —_— -3 2 1 ppm
: = £ 2 : Es =
- = & & . = =

STANDARD CARBON PARAMETERS

Airchive directory: Jexport/home/ouyy /vearsys /data
Sample @irectory:

Pulss Ssquence: s2pul

Solvent: CDC1Z

Ambient temperature

User: 1-14-87

/OO

File: wiga Tty -
IHOVA-500 “WEWUSOU= y) Y Y/
Relax. delay 0.500 sec QO
Pulse 45.0 degress MeO,C

Acq. th
Uidin 3742100 He

a
64 etiti 3
OBSERVE Cid. 1256754686 Wiz 3 trans-3f
DECOUPLE M1, 499.80%08505 WHz -
P!
cont ineous Iy on
WALTZ-16 modulated
OATA PROCESSING
Line broadening 1.5 Hz |
T size 131072
Total time 2 hr, 3 -!I!, 31 sec - 2
3 g3z i
: R it
.32 B .
2a 23 H 2 )
33 a3 . g
ma = 'j “
£ \ ‘1
T T T T T T : : T T v S ARaaaa IR REE T T T T T
220 200 180 160 140 120 100 a0 60 a0 20 L] ppm
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STANDARD PROTOM PARAMITERS

Archive dirsctor
Sample directory

Pulse Sequence: s2pul
Solvent: COCIE

Amblent temperaturs

File: v743

INOVA-508 “MENUSDO™

Helax. delay 1.000 sec
grees

Fulse 45

B repetition
OBSER’

HL
DATA PROCESS
FT size

65538
Total tise 0 sin, 23 sec

-0 de
Acq. time 1.8
Width 8291.0 H,

2 seC
z

s
4398025817 WHz
i

Ll

i Faxporthome /ouyy /Yersys/data
d

3.380
3.3

o

3.383

e 3 . 75

3.398
3.398

Jar

3.976
3.960

0.868
0.855

1.88 8%

t:44

STANDARD CARBON PARAMETIRS

gchi wa directory: fexport/home ouyy svomrsys/data

mple directory:

Fulse Sequence:

Solvent: COCY:
Asbient tempe
User: 1-18-87

w2pul

3
rature

wi
INOVA-508  “NENUSOO=

Relax. delay 0.500 sec

Fulse 45.0 de
Acg. time 1.

vidih 31421.8 Hz

&4 _repetitions
El €13, 125.6754665 WHz
H1, 493.8050905 WHz

OBSER!
DECOUPLE

Power

cont insous 1y on

WALTZ-16 modulated
OCESSING

DATA PRI

broadening 1.5 Hz

Line
FT size 131072

1.964

Total time 2 hr, 3 min, 31 sec

176.990

—_— 170915

158.538

1,058

3.004
(R

128,526
128.06%

128,619

——113.017

131.185

FEENTT)
131.700
———.1
$1.473
— 45,823
~d2.199

MeO,C

Za

cis-3f

T
220

rrrrrr

T
180

Ty
160

ey
140

T T
120 100 &0
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STANDARD PROTON PARAMETERS

Archivae D‘I’.C‘Ul’,’l Senport /hone /ou; Avrmcsys/sdata
Sampie directory - .
Pulse Sequence: s2pul

Solvent: COCI3

fabient temperature

File: w2z

INOVA-%00  “WENUSSO™

lay 1.080 sec

¥ =
IOICIIIIUIII

OBSERVE H1, 499.8025%12 WMz

DAT) ssing

Ly
fT Slze 65530
otal time 0 mim, 23 sec

Py

5,932
Jarerty

6.75%
740

3.600
‘E’
1.7

5

MeO,C

N/

trans-3g

z.onm__
43t
101
2335
o
1.00¢
P
vy
e

STANDARD CARBON PARAMETERS

Archive @irectory: /export/home /ouyy/visrsys /data
Sample directory: ol .

Fulse Sequence: szpul
Solvent: COCIY
Jabient temperature
Usec: 1-14

File: w2as
INOVA-500 “NENUSOO™

Acqg. ti

widin 3
128 repetition

OBSERVE Cl:! lﬂ G754675 WMz

DECOUPLE W1, 433 8050885 WHZ
48

128.045

e 1y
z—u -nuuuuu

oS
128,496

PROCESS.
ine nrudcnmn 1.5 Hz
FT lllt 131072
ime 3 br, 56 sec

136,308
131.185
120.087
82.555
52.401
45,113
Y

174.987
172.537
133,463

~— 148,013
——————— 146,442

759

MeO,C=4 _
N

trans-3g

L I 1

-34 -



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

STANDARD PROTON PARAMETERS
e

Archive directoryl Jesport /home /Ouyy /vneriys data
Sample - " 5

Solvent: COCI3
Ambient temperature
File: ulk3

INOVA-500  =NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degraes

Acq. time 1.837 tec

Width B24T.4 Hr

B repetitions

CRSERVE W1, 439.8025887 mnz
DATA PROCESSING

536
1 time 0 min, 23 sec

in.
a8z
~ e
g
-
)
-
T
I T . NP
T T £ T T T T T T L]
9 &, —— T - B - 3 4 — 3 2 -0
& me 23 3 Fy o
- - == = = o
& ms e - - e
STAMDARD CARBON PARANETERS
Archive directory: /export/home /ouyy/vomreys /data
Sample directory: 7 |
Pulse Sequence: sipul
Solvent: O

ient temperature

Relax. dolay 0.500 sec Me%c

:‘u:u‘:s.n o ee

U‘:tn 31421.8 Hz .

Y4 rapetitions trans-3h
CBSE €13, 125.6754814 WHz

DECOUPLE H1, 499.B050985 WHz

Power 42 dB

cont inuous Iy on
WALTZ=16 modulated
DATA PROCESSING

Line broadening 1.5 Wz
FT size 151072

Total time 3 hr, 56 sec

127.874

128.347

17e.117
141.688
133.287
~131.044

$2.320
~—41.2864
—_— 39,548

——leas
154584

-,
(= 0k ",
fnbs
User:  1-14-87
File: w1 A
INOVA-508 “NENUS0OD™ N

T aman T T T T T T L RARRERES S '
zzo 2;& 18‘0 160 140 1z0 10 an 60 40 20 ]
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STANDARD PROTON PARAMETLRS

Archive directory: sexport/home/ou TEreys /data
Sanple wiresioryy PRERACRSPEPGIP ISR 74

Pulse Sequence: sZpul |
Solvent: COC Q
Ambient temperature

Filk: whdo

INOVA-500  WENUS 00"

Relax, delay
PuTns 43.0 dagr
Acq. time 1.852 se
Width B247.4 Wz
8 repstitions

OBSERVE W1, 495.B025300 WHz

Phocessin

ze

DATA
FT 51, 26
Total time 0 min, 23 sec

0.958

T T T T T T —T
10 9 B e 7 P 5 B e o 3 2 1
2 =z 2z H =¥z =2
o - - = - e -
STANDARD CARBON PARANETERS
Archive directory: /export/home ouyy Vrersys/data
Sample directory:
Pulse Sequence: $2pul / I
s o
File: %220
INOVA-500  “NEWUSOO™
MeO,C
wous Iy
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
wk
L5
g3
ngs 8223 gk
- 3 H "
RS Rrme a5
wTas mEn =
L

176,073

170.519

152.843
§1.851

— 141,692
30.483
15,0985

—_—  110.244
— 105.342

11 | I!l H | I I Ii 1 3

T T T T T T T T T T r T T T T

T T
2z0 200 180 160 140 1zo 109 L1 1] a0 20
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STANOARD PROTON PARAMETERS

Archive directory: sexport home /o
M dlrulorrg ROFE Mome /oYy /e Eye /data

Pulse Sequence: s2pul

e
tesperature

Anty
Filer w3ty
INOVA-508  “NENUSS0~

l.q]ax. delay 1.000 sec
Pulee 45.0 degrees

0:3;:8(‘"' fons
M1, 433,
DA PROCESSENG 8026056 mHz

FT size 65536
Total time § min, 23 sec

4.720
4.708

—1.428

AL

[EESE—— ] ]

meo,c” N

0.879
0.885

trans-3i

r.ezg
o3

STANDARD CARBON PRRANITLRS

Archive directory: /export/mome/Suyy/vnmrsys data
Sample directory:

Salvent: EBCY
Ambignt t

user: i-14-87
File: uild

INOVA-S00  “MENUSOD™

Aetax. delay 0.508 sec
Pulse 45.0 degrees

ot
OBSERVE C13, 125 6754656 WHx
DECOUPLE M1, 4838058905 WMz
Power 42 d8

cont insous 1y on

WALTZ-16 modulated

DATA PRI

Ling broadening 2.0 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

175.173
134.740
133.570
131.380
131,174
130.067

172.537

128,587

128.51%
127.557

126,241

0891 |
3,000

s ]

78841
77.389

e
10.878

a
42.302

e - 45 018

—— 52 385

L

29.70%

0 ppm

:

Meo,c7 N
trans-3i

T T T T T
220 zZoe 180 160 140

T T
120 100
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STANDARD PROTON PARANETERS

Archive directory: /export/home ouyy vnareys data
Sanple directory:

Pulse Sequence: sZpul

Solvent: COCI13
Ambignt temperature
Filg: udas
INDVA-500 “NENUSOO"

Relax. delay 1.000 sec
Puite 45.0 degrees

wemzone
Acq. time 2 sec ===s===
widin 82a7.4 Mz . samaanan
& repetitions AAnnnan
OBSERVE W1, 499.B025953 Wz i
DATA PROCESSING '\-\ L
FT size 63536 -

‘otal time 0 min, 23 sec

Uh._, I 'S N VN, T—

T - - : - T o —r —
10 9 8. T P ] 4 e wnd 2 1 =0 ppm
B o 2 3 s . 38 2=
= - - - - - A -

STANDARD CARBON PARANETERS

Archive diFectory: fexport hose ouyy vnarsys/data
Sample directory:
Pulse Sequence: sipul

Solvent: COCI.

coers
Anbient temperature
User: 1-14-87 y?
File: udsd N
INOVA-508 “NENUSOO™
MeO.C’
Relax. de
Pul a5

Acq, time 1.9 cis-3i
Width 31421.8 Wz

128 repetitions

OBSERVE €13, 135.8754714 WHz
DECOUPLE W1, 439.8050908 MHz

wr 42 o

cantinuous 1y on

WALTZ-16 modulated

DATA PROCESST

Line broadening 1.5 Mz

FT size 131072

Total time 2 hr, 3 min, 31 sec

128.519
138,288
—h—-128. 048
127.527
126.176

oo 223
a8 NER
8z gRRR =3
s s an
£2 5 I
S5
EE " |
. 2 § RN
2 = ' I
= = H i I |
=5 | R
|
. - ; 1 : | E e - : v O s naans aanae na = R EE RSP RURPRRE - 1 a
220 200 180 160 140 120 100 80 60 a0 20 1 ppm

-38 -



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

STANDARD PROTON PARAMETERS

Archive directory: /export/home Guyy/vrersys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COCI3
Ambient temparature
File: va75

INOVA=500  “NENUSOD"

Relax. delay 1.000 zec
Pulse 45.0 degrees

Acg. time 1.852 sec

widin 8291.8 Wz

8 repetitions

OBSERVE H1, 499 .B025786 MHz
DATA PROCESSING

FT size $5538

Total time 0 min, 23 sec

4.46%
4.457

I

‘b.

*

-

M602C N

—1.254

—i.1.240

trans-3j

0.000

1814
[RITE

STANDARD CARBON PARAMETERS

Archive directory: /export/home /ouyy/vnarsys/data
Sasmple directory: 4

Pulse Sequencer s2pul
Solvent: CDCIY
Ambient temperature

user: 1-14-87

File: viaz

INOVA-500 “MENUSOO"

Relax. delay 0.500 sec
Pulte 45.0 degrees
Acy. time 1.380 sec
Width 31421.8 Hz
0BS|

C13, 125.6754805 Mz
DECOUI H1, 4938050805 MHz
Power 4 4B

cont inucus Iy on
WALTZ-18 modulated
DATA PR

Line broadening 1.5 Wz
FT size 131072

Total tise 3 br, 56 sec

128.271
127.788

175.448
172,972

133.738
~130.819

3.004

1.064

I

e
==

52,050

— 43,408

— 3586

3184

MeO,C

——e 18 . 781

N
trans-3j

ppm

T T T T
zzo k4 1] 180 160 a0

LBARAS REas
1z0

T
100

-39 -
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STANDARD PROTON PARAMETIRS

Archive directory: /export home ouyy/visrsys /dota
Sanple directory:

Pulse Sequence: sZpul

Solvent: COC13 /

Ambient tesperature
File: ware o

IHOWA=500 “NENUSOD™ MeOQC N

Relax. delay 1.000 sec
Fulse a5 *

S 3 cis-3j
png%gﬂgggééﬂau'm““ MHz \%\%&
UI I £_Ah :
. oz 7 s s L i 2 2 -

STANDARD CARBON PARAMETERS

Archive @irectorys sexport homs /ouyy /voersys/data
Sample directory:

Pulte Sequince: s2pul

Solvent: COCI3 b/,

Anbient temperature

User: 1-14-87 N

F S e MeQ,C

Relax. delay 0.500 sec cis-

Pulse 45.9 deglens 3'
. time 1.300 sec

Widih 31421.8 Hz

G4 repetitions

oBSE CL3, 125.6754709 WHZ

DECOUPLE K1, 459 8050305 WHZ

Power 42 B

cont Insous Iy on

WALTZ-16 modulated

DATA PROCESSING

Line broasening 1.3 Mz

FT size 131072

Total tise 3 br, 56 sec

128,366
127.847

=
. & 3 g
s s ] 3 i
= ] i
o ; “ |
§s g 1 i
. -
R
I e, A L - i iites i, i
220 200 180 160 140 120 100 80 60 an 20 0
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STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/voersys/data
Sample directory:

Pulse Sequence: sZpul

Solvent: COC13

Asbient temperature V/
Fila: wa7%

INOVA=500 “NEMUSOO* N

1.800 sec
groes
Acg. time 1.882 sec
Width 8231.0 Hz
& repatitions
H1, 489.6025862 WHZ
TA PROCESSING

[
FT size 85536
Total time 0 min, 23 sec

jo
EFEE j
LJJ A A M 1 l
T v T T T T T T " T T T T T T
3 8. - 7 B 5 4 . — — 2 1 =0 =1
: = 5 g Ex I3

STANDARD CARBON PARAMETERS

Archive directory: Jexport/home/ouyy/viarsys/data
Sample directory:

Pulie Sequence: sZpul

B
i
%

Users 1-14-i N
File: 1
INOVA-500 “NEWUSO0* MGOQC
Relax. delay 9.580 sec
Pulse 45.0 degrees
Acg. tine I.S:D sec 3k
4218 Hz
titions
RSTRVE G132, 1256754842 WHE
DECOUPLE  H1, 499.805090% MHz
Power 42 db

cont inuous Iy on aw
WALTZ=16 modulated i
DATA PROCESSING -
Line broagening 1.5 nz =
FT size 131072 -
Total time 2 hr, 3 min, 31 sec
E Tan
EEEL
H ;::;‘- 2 =
552 @ 8
- - 2 s
3 2 5 1
Ez ] &
=8
r ‘
- . v . N . e . o : e Foee E e . F e
220 200 180 160 140 20 100 an (1] 40 20
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STANDARD PROTON PARAMETERS

Archive u!ncmryr ENPOrt Fhome /OuYY /Yrmrsys /data
Sample directo

Fulse Sequence: :2pu\
Solvent: COCY
Ambient temperature
File: wid
INOVA=S00  “NENUSOD"

elax. delay 1.000 sec
PIHI‘ 45.0 degrees
Acq. time 1 0 2 sec
width 8281,
8 ref “\lmt
I'lm ."i 4996025915 WHZ
T size 5

BI:E
Total t!-l . ain, 23 sec

4,889
a.877

trans-31

i

STANDARD CARBON PARAMLTLRS

Archive directory: /export/home, vnRrsys /data
Sane e dlrecioryy poc Aot e

Pulse Sequence: s2pul
Solvent:
Asbient 1.
Userz 1-14-
File: wis
INOVA-508

coc13
grature

Relax. delay 0.500 sec
Full. 45.0 degrees

time 1.300 sec
b‘th 31421.8 Hz
320 repetitions
BSERVE cll, 125.e784632
DECOUPLE HL, 433.B050585 WHz
Nlﬂr a7 ll

Inuous
\MLIZ 16 mulltoﬂ
DATA PROCESSING

dening 1.5 Hz

Line broa
f'l Hzn 131072
otal time 3 hr, 56 sec

128,258

980
128,358

174,748
172,480

77.256
77.000
76.748

3.434

ppm

trans-3I

$3.400
—————_52.445

="
31.568
—~12.832
21,508
— 030

ARRERRRE RS Ly u

vy : T
220 200 180 160 140

T
120

T
100
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STANDARD PROTON PARANETERS

Archive directory: /export/home ouyy/vnarsys data

Sample directory) " e cl
Pulse Sequence: sZpul

Solvent: COCI3

Ambient temperature

File: w355

INOVA-500 “NEWUSOD™

Relax. delay 1.000 sec 4
Pulse 45.0 degrees

Acq. time 1.832 sec N

Width 8291.0 Hz MBOZC

0:5{‘ ““.'?"‘." 8025917 WH: H
LA, N

OATA PROCESSTNG cis-3l

FT 5120 65538

Total time 0 min, 23 sec

uE s 3
s 23 g3 ' EH] z
“ e ds 2
L X ) . ]
;_ a! T T T T T T T T T T
.:, é.s.:*' B 5 5 -!E 5 3 3 2 1 -0 ppm
o oo = - - =

STANDARD CAREON PARAMETERS

Archive directory: /exporl/home ouyy/vesrsys data
Sample directory:

Pulse Sequence: slpul

Solvent: COC13
Ambient temperature
U, 1-14-87

1288 petitions

OBSERVE C13, 125 6754642 WMZ |
DECOUPLE ML, 438 8050305 WHz cis-31
Power 42 aB

continuously on

WALTZ=18 modulated

DATA PROCESSING

Line broadening 1.5 Wz

FT size 131072

Total time 4 hr, 1 min, 14 sec

T H g1
P EH R =
£z 11 s
2
L1 . I!N || ] ||
U S
220 200 180 150 140 120 100 80 60 40 20 " ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export /home ouyy /vnariys /data
Sample directory:

Cl

Pulse Sequence: s2pul
Solvent: CDC13
Asuisnt temperature
File: wasi .,
INDVA-500 “NEWUSOOD" “a
Betax. detay 1000 cec D—@—Br
1
Acq. timd 1.892 sec MeQ,C N
i Hz
an
H1, 499 B025837 MH;
At proceSsinG ® trans-3m
FT size 65538
Total time 0 min, 23 sec

=0.000

—
;

e 0. 884

. r e o T — v T d T T T M gy
8 v v wwl B v~ S 4 -3 - z 1 =0 ppm
52 R= ] S 55 & = Bl
A e = - e o <

STANDARD CARBON PARAMETERS

Archive directory: sexport/hom. fouyy,
Sample directory: FHcas R
Pulse Sequence: s2pul
Solvent: COCI3

ant temperature
User: 1-14-87
File: 58
INOVA-500 =wEWUS 00~
Belax. delay 8.500 sec

Pulse 45.0 de
fuire aEudagross /[ / C o
Width 31421.8 Hz

repetitions
128 titd MeO. N
OBSERVE €13, 125.6754632 WHz

DECOUPLE M1, 493 8050905 Wz

Power 42 dB

GRLTETh ovuiate rens-3m
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
53
zoizd
:g"‘ﬁzé'l
5 i3 N igiss 223
I ) I,
L1 a gl
1 | M| | l | "
A A Sty e —
S——
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home Guyy/vnarsys data
Sample directory:

Pulse Sequence: sZpul
Solvent: COCIZ
Ambient temperature

File: w3ss
INOVA-580 “NENUSOO™

Relax, delay 1.000 sec
Pulte 45.0 degrees
32 sec

. 4998025810 WNz
DATA PROCESSII
FT size 65536
Total time 0 min, 23 sec

5.224
§.207
4,006

}‘:—

-3.357
3.343

0.995

0.382

1.255

-

-1

=
v

@
1,084 -

—
2

2.04(
2104
2.074
2.48¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/cuyy/vnersys/data
Sample @irectory: i A

Pulse Sequence: sZpul

File: was?
INOVA-500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 31421.8 Hz

320 repetitions

OBSERVE C13, 125.6754632 WMz
DECOUPLE M1, 433 8850405 Whz
Powar a3

PROCESSING
Line broadening 1.5 Wz
FT size 131072
Total time 3 hr, S6 sec

174,748
172,460

1831

82,388

77,256
77.000
76,748

400

53
= ur.am

—A%.694

.52

T T T T T T T T T T
220 200 180 160 140 1ze 100

- 45 -
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STANDARD PROTON PARAMETERS
Cl

Archive direclory: /export/homs cuyy/vrersys/dats
Sample directory:

Pulse Sequence: sZpul

Solvent: CBCIZ

Ambient temperature

File: udoa Y/
IHOVA-500  "HENUSOG"

Relax. delay 1.000 sec

B MeO,C

Ace. 1.842 sec

Width 82a7.4 ne

3n

B repetitions
ERVE Hi, 499.80257%1 WHZ
bar ssinG

Total time 0 min, 23 sec

‘J‘\lj _ T W BN Y, N N | I W

-~ e S

S S - . T T
o 6 B o 4.
: * = s 3 ad
eniwicd 4 4 h;

STANDARD CARBON PARAMETERS

Archive @Ireclory: /ewpori homs /ouyy /¥rarsys data
Sample directory:

Pulss Sequance: sipul

Cl

Relax. delay 0.508 sec
Pulse 45.0 &
Aeg. t

ons.
3, 125.6754716 WHZ
DECOUPLE  H1, 499.8051355 WHz
Power 42 db

continuously on MeQOC
UALTZ-16 modulated

DATA PROCESSTHG

Line broadening 1.5 Hz

T ocize 130072 3“

Za

Total time 3 hr, 56 sec ™~
Bagis "
=27 LRER
a5 LY
asBre ok ¥.583% o
Lo aseag a5 ne¥gset R
Base HELE &2 ﬁ 3t
ﬂ:aﬂl - 1} -~ |2
ST H 2 S
z & H
1[}[ ujj&ﬂ = u[ ] ]
N [N ‘ | ) h H L -
I R R R B L
220 Zoo 180 160 140 120 100 an BD 40 20 [} ppm

- 46 -



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

STANDARD PROTON PARAMETERS

Archive dlft“of“ JRXpOr L /MOmE /OUYY SVRECSys data

Sample directory:

Pulte Sequence: szpul Cl

Solvent: COCIZ
Asbient tesperature
File: z564

INOVA-500 “NENUSOO"

Helan. delay 1.000 tac

q. ti 882 sec
widin 1188 K
B repetiticn

RUEHE, 498.8025726 WHz

Total time 0 min, 23 sec

T
1 bl | ppm

Hif

-
0.60&n -

STWO CJ\RW PARANETERS Cl
THREE Biructory: sexport shoms ouyy vrersys sdata
SR draciory:
Pulse, sawmu s2pul
Solventi cd

Zx

fabint l-

e r'uuu
rie: zias
MeQ,C

INDVA-SBE  MRENUSED®

Relax, delay 8.500 sec

Pulse 45.0 dagraes

Acq. time

UiSin 3azda e 30
256 ropatitions

GOSLRWE 13, 1256754546 MHz
DLCOVPLE i) 4338050303 Wiz

cont { nugus |
WALTZ=16 moy -lct‘u
oaTA PR
Line broadening 1.5 Hz
FT stae 131072
me 2 hr, 3 min, 31 tec

170,820

P10 711

—172.560

YT T T T TrTT Y T
220 200 180 160 140
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STAMDARD PROTON PARAMETERS F

Archive directory: /export home/ouyy vrariyl data
Sample dirsctory:

Pulee Sequence: s2pul

Solvent: COCIE

Ambient tesperature

Filer whil Y

INOVA-580 “NEWUSOO™ N
delay 1.800 vec MeOZC

Relax.
Pulte 45.0 degrees
Acq. time 1.832 s8¢
Width B291.0 Wz
repatitions
OBSERVE W1, 4898025695 w2

oata
FT size 63536
Total time © min, 23 sec

3p

——— 3754

o
LEEN 23
£ H -
s i g
s
UJA ) A L i
T T T T T T T T T
a v vl [ 5. - L J— RV - —2 1 =0 ppm
i B 7 3 T T I T
& e - - aw e 88 o .
STANDARD CARBON PARAMLTERS F
Archive directory: sexport /home, ‘dat,
Sample ‘ir.‘lof!g L ik “
Pulse Sequence: sZpul
Solvent: cdcl3
Ambilent temperature
User: 1-14-87 #
Fila: zdii
INOVA=500 “NENUSOO™ N
MeO,C

Relax, delay 8.500 sec
Puls 0 degree:
1.
;lh 3421,

egrees
e 3
184 repatiiions p

tions

OBSERVE C13, 125.6754675 Wz

D(mﬂt" Hi, 499.8050905 MWz
42 dB

cont ingousty on L
VALTZ-16 modulated i
DATA PROCLZSING RER
Line broadening 1.5 Hz
FT size 131072
Total time 3 br, 56 sec
oo
b=t
gz
Ll o
@
H
|
1 T 1 | u — L
R B R A S AR RS . crr e - TN T ey : A— . y e
220 o0 180 160 140 izo 00 &0 (1] 40 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/viers:
Sample directory: FARELS TR

Pulse Sequence: s2pul
Solvent: COC13
lent temperature

Ay
LETHE S — MEOZC
Ral,

Z

de 1 .
s e 3q
sec

Puls:
At z
Wz

h 86900
atitions

M, 49988257,
DATA pRocessing o e
FT size

531
Total time 0 min, 23 sec

wigi
8
OBIER)

=

3 8 7 : s ; 3 : ' ' oon
— 5 4 - - 1 -0 ppm
=] s 3 3 ¥ 2B
G s o aw P ) -

STANDARD CARBON PARAMETERS

Archive directory: /expart/home/ouyy vnarsys data
Sasple directory:

Pulse Sequence: s2pul

Solvent: cdeld
Ambient temperature
User: 1-14-87

File: z356
INOVA-500 “NENUS®O™

Relax. delay 0.500 sec
FaEs

Z

Pulse 4%.
q. time 9 sec
Widih 314 Wz M902C
128 repetitions
OBSERVE C13, 125.6754848 MH:
DE! E 992050905 MHZ
Power 42
cont i

3q

27.30%
126.748

)s
126,668

126.844

FT size 131072
Total time 3 hr, 56 sec

127.43%

;l.,i“

Ll .

T T T T T T T T T T T T
Zél Zl!l &0 160 140 120 10 a0 60 40 20 ] ppm
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STANDAED PROTON PARAMETERS

Archive directory: /export /home ouyy/vrarsys data
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13
fabient tesperature

File: w825
INOVA=500  “MENUS00®

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.832 sec
Width 878%.5 Hz

& repetitions

BSERVE M1, 499.8025650 WMz
DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

Z

MQOZC
3r

=0.000

0.66f" %-
—

T T T - T —T T T v
8 - [ - 4 — e 2 -0 ppm
P s FYs 3 peney
e 2 el " m——

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vrarsys data
directory: -

Pulse Sequence: s2pul
Solvant: E]
Anbient temperature

user: i-14-87
File: zaii
INOVA-580

“NENUS DO

Relax. delay 0.500 sec
egrees

45.9 @
Acq. time 1.308 sec
Width 31421.8 Hz
128 repetitios

OBSERVE C13, 125.6754651 WMz
D(Oﬂl‘lﬂsa llg‘ 4998050905 mHz
r 42 d

cont insous 1y on
WALTZ-18 modulated
DATA PROCE

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

AN

.

MeO,C
3r

126.661
126.554
125.438

n.an

e 27 BT L

T T T T T T T
zz0 200 180 160 140

T T T T T T s T
120 100 &0 60 40 20 o ppm
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STANDARD PROTOM PARAMETERS

Archive directory: /export/home/ouyy /vesrsys data

Sample directory:

Pulee Sequence: s2pul
Solvant: COC1I
Ambient temperature

Fila: vE26
INDVA-500  “MENUSO0®

Relax. delay 1.000 soc
Pulse 45.0 degrees

Acq 1.892 sec
Width 8782.5 Hz

B repetitiol
BSERVE

ne
M1, 493.B025715 MHz

DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

MeO,C
3s

STANDARD CARBON PARANETERS

Archive directory: Jexpdrt/home ouyy/wiarsys /data
Samp

e directory:

Pulsn Sequence: sipul
Saluent: edeld
Ambient temperature
=14-87
File: 2387
INOVA-500  “RENUSO0R"

Relax. delay 0.500 sec

ions

320 repe
OBSERVE €13, 125.6754670 MWHz
DECOUPLE W1, 433.805090% WHz

cont inuously on

TZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

158,458

158.390

128,436
127.887
77.256
77.000
76.744

p
~—114.124
<

82,143

_/_.rl.l"

M 113,558

— 108,714

L
e =
s
r
P _.JL_ i A |
T T - -y - | v
6 5. . & rie —? 1 -0 ppm
2 2 == 25
iz i o,

Z

MEOZC

19,838

20.114

19,110 )

3s

e
160

T T T
140 1zo 1o
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STANDARD PROTON PARAMETERS

Archive diFEclory: /export/home ouyy /vrarsys /data
Sample @irectory - e

Pulse Sequence: s2pul
Solvent: COCI3
Asbient Lesperaturs
File: eds?

INOVA-500 “NENUSOO"

re 5
OBSERVE ~ H1, 499.8025882 MMz
ING

DATA PROCESS

FT size 65538

Total tise 0 min, 29 sec

-
~— —-; T e ——r— T T
] 5 - - 4

3 M P4 = 5 o pem
- = s & s =
= = - - - o

STANDARD CARBON PARAMETERS

Archive directory: (export home ouyy/wnarsys /data

Sample directory:

Pulse Sequence: sipul -/
MeO,C

Salvent: cdcld N
Aabient temperaturs

user: 1-14-87

File: eda?

INOVA-500 “NEWUSO0= 3t

width 51 Mz
320 repetitions
OBSERVE  C13, 125.6754666 MHZ
DECOUPLE K1, 438.8050805 WHz

Power 42 dB a2z =2
cont inous Iy on o a2
WALTZ-16 modulated - -
DATA PRDCESSING 55 P &
Line broadening 1.5 Hz 3
FT size 131072 (8 = ‘uﬁ
Total time 12 hr, 33 min, 54 sec : @ 8 2
4 F 8 b3
Uy B slr
<] |
1 | |'I ! !
| | |
AR
i
A A mgp‘ ‘ Pl
 AEaassnansnnsmss sl T T T T T T T T T T T T T MRS L SR T T T
220 200 120 160 140 120 100 an (1] 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive y1 fexparthom, sys data
Sample directory:

Pulse Sequence: sipul
Solvent: COC13
Ambient temperature
File:

INOVA-500 “NENUS@0™

Relax. d-ll: 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.832 sec
Width 9158.6 Hzx
8 repetitions

RVE W1, 493.8028254 Wiz
ssing

536
Total tise 0 min, 23 sec

s
nS
A
2 =
s =
a1
o 2 .
a3 e 2 =
22 s X H
d ] 5
e . e
“n - :
-

—1.528
— ] ]

—5.22
—ee— 4 . 237

—L_._A*__l_l_l—;_.\_._._ . L

ppm

1P
R
20299
2.014
1.00¢n |
139
LR

w ]
3.01{
sy |

STANDARD CARBON PARANETERS

AFchive direclory: /export /home /Duyy /vearsys data
Sample directory:

Pulse Sequence: sZpul

Solvent: cdeld

Anbient temperature

User: 1-14-87

Flle:

INGVA=508  “HEKUSDO”

Relax. delay 8.500 sec
Pulse 45.0 degrest

4a8 repatitions
SERVE C13, 125.6754632 WHz
E M1, 433.B050305 Wiz

Line broadening 1.5 Hz
FT size 131872
Total time 2 A, 3 min, 31 sec

-
& 2 =z
G -4 a
" = £l os R=
= L4 wE ke e
h - =5
25 -

174.588
170.286

— 191954

———— 15543

e §5 . 547
—55.182
—f1.303

e — 304

—_—
——
—

" Ll ! ; uil“ | L H O

T T T T T T T T T T T T ‘
2zn lell 18‘0 160 1a0 120 100 &0 60 40 20 ] ppm
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STANOARD PROTON PARAMETERS

Archive directory: /expart/home/ouyy/Vnarsys/data
Sample directory:

Pulse Sequence: sipul
Solvent: COCI3
Amblent temperature
File: z236

INDVA-500  “HENUS®O"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
vidin 3158.6 hz
o repetitions
£ W1, 499.8025893 Mnz
pATA PROCESSENG
FT size
Total time 0 min, 23 sec

=im
an H
- bt
oo
= e
I oown
o
ne - 0
EH 52 an
a8 B2 a7
- L = - 3
= = H £
o o - -
-

ra |
-
]
3
=
=
B

— 3

@
1.95 00—
i
4,06 4
@
{
o
&

™
B

0
1.06§

4

]
3.2
3.134
3.2%{

L]

e o

STANDARD CARBON PARAMETERS

Archive directory: /export home ouyy /voarsys data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcld

u
File: z273
INOVA-500 “NENUSO0D™

Relax. delay 0.500 sec
Pulse 45.0 degrees
q. time 1.300 sec
Hz

Dmk;zp.élglﬂl';5 B7S4656 WH; j

. 125 z

DECOUPLE M1, 453 8050905 MHz cis-Th
v 4

cont inuous Ty on

WALTZ-16 modulated

DATA PROCESS] o

Line broadening 1.5 Hz =

FT size 131072 -

Total tise  hr, 3 min, 31 sec "

137.163
77.88%

- =

- g

-  ES ,

& P g5 o e

H . d H
8 = =2 & 5 9 3
- a = o - = T
= ER— -] "

d | l LL L 1” L Ll

T T T T T T T T T T T T T r T

T T
Zétl 200 180 160 140 1zo 100 &0 11 a0 20 1] ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport /home /ouyy /wnarsys /data
ple directory:

Pulse Sequence: sTpul
Salvent: COCI3
Ambient tempeTature

File: raso
INOVA-500  “NENUSOO

Relax. delay 1.000 sec Y
Ac. Hn;l.l:z voc trans-7c

8 repetitions
OBSERVE I“Ii 499 8025906 MMz

oATA
FT size 65536
Total time © min, 18 sec

.3.687
T

—. 1

—.438

7.458
7.262

955

2w
avagn
guBET
RS

7

4.807
4,748

3.020

e 1. 581

-
L
L
3

2
1
3.344
L.o0q
4,38
1.21]
1,024
ENTE]
2.1
ro
-
1
=
=2
=
-]

STANDARD CARBON PARAMETERS

Archive directory: /export/home ouyy /vnarsys/data
Sample directory:

Pulse Sequence: sipul
Solvent: cdcld

anbi temperature
user: 1-14-87

File: zo22

INOVA-500 “NENUS0D™

\

Relax. delay 0.500 sec trans-Tc
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

192 repetitions

OBSERVE  C13, 125.6754584 MHx

DECOUPLE  H1, 439.8050905 WHz

Power 42 dB

continucusly on

WALTZ-16 modulated
DATA PROCESSING

Line en
FT size 131072
Total time 2 hr, 3 min, 31 sec

146.568
139

193.909
174.353
170072

! L .uLI | Ll

B e e e e B e e e B B R R RS LR e B R s e

T T
160 140 120 100 &0 1] 40 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home ouyy /warsys data
Bample directory: ol v e}
Pulse Sequence: s2pul o

Solvent: COCI3
Ambient temperature

File: toas
IHOVA-580  “WENUSOO~ MeQ,C

1.000 cec S
:uu ﬁz : degrees
Width 9052.8 Hz e trans-7d

& repetitions

OBSERVE 1, 499.80258%8 Wiz
DATA PROCESSING

FT cize 65536

Total time § min, 13 sec

P
S2:3z.53%8538
PR ST L
SRIRIIRaNed oz
1 £
s e
e VPN
———r ———— — , —— o — ———r
8 o v o 6 5. 4 - 3 -
§ g8 I ] FIET :o¥g °? ! ! pem
o e o - - e - -

STAMDARD CARBON PARAMETERS 0,
Archive e‘uc!nry FEXPOF R /home fouyy SVnRrEys /data .
Sample directory:

Pulte Sequence: sZpul
Solvent: cdcld

Jfablent tesparature MeQ.C
ARV L— S\)

Relax. delay 0.500 sec -

Fulse 45.0 degroes trans-7d
cq. time 1.300 sec

vidth s1421.8 Hz

128 repetiti

OBSERVE C13, I?S 6754771 MHz

DECOUPLE  HL, 439.B050905 WHz

MI( li dl

con
“L'Z‘l‘ -odu!anu

DATA PROCESS)
Ling hmmnn!nu 1.5 Mz
l"l size 131072

al time 3 br, 56 sec

- m
aRzs
mErs "
fzg2 §¥8g 88 g3
2o g {% &R
" -t G2s7 - CL PELEE £ o
g £a i 4 s 1
g g8 § 7 [ }{ 7
I Ll 1 I M ! l | | || J_[ |
S B
zzo 200 180 160 140 1zo 100 80 60 40 20 o ppm
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STANDARD PROTON PARANETERS

Archive directory: Jesport/homs Ouyy /vrmriys /data
sample airectary:

Pulse Sequance: s2pul

Solvent: COCIY

fsbient tesparature

Filer toas

INOVA-580  "NENUSOO™

Relax. delay 1.000 sec
Pulse 210.4 degrees

Atg. t 455 sec

Width 9052.8 Wz

16 repetitions

DBSERVE 49985025895 MHZ

H1
DATA PROCESSING

FT size 65536

Total time 0 min, 39 sec

H
H

5,192
—5.174

1.596

T T T T T T T — T —r—r——p
9 s . ] ]
= Ex 6 5 4 T oor - 2 & o ppm
I Z3 z Py
b B S z = an

STANDARD CARBON PARAMETERS

Archive directory: /esport home/ouyy voarsys /data
Sanple directory:
Pulse Sequence: s2pul
Solvant: edeld
Ambient temperature
4-87

user: 1-1
File: y928
INOVA-G00  "NENUSOO"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acg. time 1.380 sec

128 repat

OBSERVE C13, 125.6754771 Wz
DECOUPLE Hi, 499.8050905 WHz
Fower 42 dB

cont i nuous 1y o

Line broadening 1.5 Mz
FT size 131072
Total time 3 hr, 56 sec

o

222 = 22 =e

A82a EH 2z 22

e T . i 5

Fre .= - % ca
- - = asg He 2 ¥T 5B =
e = n - = - -
S L] = s
] s = H -
: ] ‘ ‘

. L ol I LI

\ARRRARESRESES T T T T T T T T T T T T T T
zzo zon g0 160 140 i1zo 1loo a0 60 40 20 ] ppm
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STANDARD PROTON PARAMETLRS

Archive directory: /export home /ouyy/voarsys data
Sample dirsctorys
Pulse Sequence: sZpul

Solvent: COCI3
Ambient temperature
File: yass
INOVA-500  “HENUSOS"

Relax. delay 1.000 sec
Pulse 45.0 degrees

sec

Q. 1.55;
Width B241.5 Wz
itions
OBSERVE  H1, 499.8025805 Wz
DATA PROCESSING
FT size 65535
Total time 0 min, 23 sec

5.296

a.914
4.902

0.071

.

Z.0a4
6]
[& 131
2,164,
o
1.004
o.9a{
1.15{ 4
1.1
1.354, |
-
1
-

STANDARD CARBON PARANETERS

Archive dirgctory: /export/home ouyy/vrersys data
Sasple directory:

Pulse Sequence: s2pul
Solvent: cdcld
Asoient tesparatore
User: 1-14-87

File: ya64%

INDVA-500  “NENUS@D™

8
256 repetitions
BSERVE C1.

o 1256750642 WHZ
DECOUPLE H1, 493.8050805 Wz
Power 42 dB
cont inuous 1y on
WALTZ-18 moculated
DATA PROCESSING
Line troagening 1.5 Hz wow
FT size 131072 5ex
Total time 3 hr, 56 sec e

b

142 .47

139,262
126.80%
B1.26%

191.154
17%.388

#0.351

~—38.140
—_— _38.78%
14166

—— 175753

l ! v IH | \

T T T T T T T LS s W s e T T T T T T T T

T T T
zzn f4 1] 1a0 160 140 1z0 100 &0 &0 40 z0 ] ppm
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STAMDARD PROTON PARANLTIRS

Archive directoryr /export/home ouyy/vnariys data cl

Sample airectory:

Pulse Sequence: sipul

Solvent: COC *ay,

(]
Ambient tesparature
File: yaza
INOVA-S00  "MENUSOD"

Relax. delay 1.000 sec MeO,C
Pulie 45.0 degrees
fme 1,892 fec

s

atg. t b
yiain sza1.d wz trans-7f

ons
M1, 293.802623% MHz
SSING

A
FT size 65536
Total time 0 mim, 23 sec

4788
alma
¥-
2050
i.735
z.71%

5218

T
2 1 -0 ppm

—— 3

43
o
1

o=

1
1
2.004
2.124
1.00
a.20{
3
g1}
1.13]
raag

1
1.
2

STANOARD CARBON PARAMETERS

Archive directory: sex t/home /o
Sample Hil’.Llalyg For feiysuareys/ata

Pulse Sequence: sipul
Solvent: cdcl3
Ambient temperature
User: 1=14-87

File: y360

INOVA=500 “MENUSDO"

Relax. delay 0.500 sec
:III‘. 45.9 degrees

€13, 125.6754718 MMz
DECOUPLE  H1, 499.8050905 WHz
Power 42 d8

Total time 3 hr, 56 sec

140,835
132.50%
132.231
128.738
128,628
128.480
128.183
81,116
7.
76,744

189,158

T 5. 825
E—— N TS
" w72

191,097

—_— 175451

172.067

—120.213

52.35%
— —A7.304

] Ll |Jl| ! || ||| ”

T T T T T T T T T T T T T

T T T T
220 zoo 180 160 140 1z0 10 an 60 40 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive dicactory: /enport/home/ouyy vnarsys data
Sample directory

Pulse Sequence: $2pul
Solvent: COCI3
Aebignt temperature
File: w30

INOVA=500  “NENUSOO®

Relax. delay 1.080 sec
Pulse 45.0 degraes
me 1.852 s6c

DATA PROCESS
FT aize 65538
Total time 0 min, 23 sec

=53
5%
22
"o
B
Sers
- & -
P T ] am .
NefnaZobnld L - ZES
SEaREITASTRE LM InBY3 L
PR E T T wa s G ame =gav
b LI -~ 3
= oo

E
:

— . — T — T T T

I 8 v - é_ é —_ é 4 - e 3 - 2 1 -1 ppm
2 33 8 2 z CE ]
A eaAn = oW - - wm &

STANDARD CARBON PARAMETERS

Archive @irectory: /export/home ouyy/viersys data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcld

9
TNOVA-200 "NEMUS 00"

Relax. delay ﬂ “0 sec
Pulse 45.0 d

q. ti 1.3 0 uc
width suzl nz
512 repet

OHHWK C]S 125 S754642 WHZ
H1, 499 8050905 WHz

Pmur ﬂ un

cont | auou:

nL\‘z 16 -uuluud

e broadening 1.5 Mz
IT size 131072
‘otal time 3 hr, 56 sec

77,252
77.000
76.744

13%.285
137.484
78,141
44.633
37.978

S
—79.863

176.138
—132.730

120.576
—1.47
—~46.377

e 191 . 898
e 1710 . 418

; L T N - LA

L B B o i U B s o ma s i s st S AR B LR i B I B B e e

Zéﬂ f4 1] 180 160 140 120 100 &0 L1 40 ppm
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home/ouyy/wnarsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: COCIY
Asbient Lemparaturs
File: ubdt
INOVA-500 “NEWUSOO"

2.993
.98

ER N

cy. t

Width 8347,

& repetitions

OBSERVE W1 ;".lﬂﬂh! wHz
i

3.543

5
Total time 0 min, 23 sec

__ /i
Ni.sze
A
Z.
\

-
. - {
23 BEERREsLZ
T elkniened
T1]8% gz H
L 5% 3
- i =

=
-
:

e —— T
2 .

@
1.86¢0 ]
i
i
IR

1,684
0.774
3.00¢
0.93{
1.00§
2,484
4.57

STANDARD CARBON PARAMETERS

Archive directory: sexport home
E IR e POrL shone fouyy svnareys sdata

Fulse Sequence: s2pul
g:;\;ont: edcld

ent temperaturs
User: l—ll:g'-'
Fila: yaz6
!IM—!“ “HENUS DR

Relax, delay 9.5

Puiss 450 degiees *0

Acyg. time 1.agn e

:;:th 31:?]1.3 Hz r 9
repetitions

DBSERVE C13, 1356754824 MMz rans-3a

DECOUPLE  H1, 499.8050805 WHz

Power 42 db

cont inuous 1y on

WALTZ-16 modulated

OATA FROCESSING

Line broadening 1.5 Hz

FT size

Total time 3 hr, 56 sec

128.448
126.302

128.278
128.758

197.243
139.73%
52.080
485,987
45.892
16.482
16.131

—_— 33,733
——20.777

— 175.404
— T2 1T

L1 |u.”. | N
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STANDARD PROTON PARANETERS

Archive directory: sexport/home/ouyy,/vomrsyt/data
Sample airectory:

Pulse Sequence: s2pul
Solvent: COCIS
Ambient temperature
File: z128

INOVA-500 “NERUS00™ O

Relax. delay 1.080 sec by,

Pulse 45.0 degrees N

Acg. time 1.892 sec £

Width 8241.5 Wz

0:!;:::‘“!‘1?“4!! BOZSEIZ WM, N
ssing * MeQ,C

DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

trans-9b

3.728
1.840

4.710

PR 7
— _—1.730
1.257

é

1 =0 ppm

-
19060

1

1
304 4
10940

1.204

STANDARD CARBON PARAMETERS

Archive directorys /expart/home /ouyy vnarsys /data
Sesple directory:

Fulse Sequence: sipul

Solvent: edeld

Ambient temperature

Usar: 1-14-87

File: z220

INOVA=500 “NENUSDO"

E Rt e
ulse 45.

Rcq. time 1.300 sec trans-9b
Width 31421.8 Hz

£4 repetitions

OBSERVE C13, 125.6754632 WHz

DECOUPLE M1, 493.805030% WMz

Power 42 dB

"

cont inuous 1y on
WALTZ-18 modulated
DATA PROCI

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

81.383
46.312
48,171
16.722
16.348

— 179560
e 171 . 289

e 187 . 476
—52.324
—33.878

T T T T T

T T T
zzn 2nn 180 160 140 120 100 &0 60 a0 20 ] ppm
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STANDARD PROTON PARAMETERS

AFchive dIFASI0ryT /Export /home /Cuyy /viersys/data

Sanple directory: cl 0
Pulee Sequancer s2pul |

Solvent: COCI3 2

Ambient temperature

File:r 2255 P
INGVA-508  “NENUSBD"

Relax. delay 1.000 sec MeQ,C
Pulse 4.0 degfees
Acg. time 1.882 sec
dtn z i
8 repetitions cis-9¢
GBSERVE W1, 4338025885 WMz
DATA PROCESS:
TT size 65536
Total time 0 min, 23 sec

3.286

4308
E—— 1
—— 338

3.707

|~
<
k3

@

10080
&

1.28

3.244
210
]

STANDARD CARBON PARAMETERS

Archive diFEclory: /export/hoee Ouyy /vrersys data
Sample directory:

Fulte Sequénce: s2pul
Solvent: cdcld
Aabient temperature
user: 1-14-87

File:r 2271

IROVA-S00  “NEWUSSO0®

Relax. delay 0.500 sec
Fees

o .
RVE C13, 125, -
DECOURLE i1, 339 2950308 mHE cis-9c¢
Power 42 db
cont inuously on
WALTZ-16 modulated
BATA PROC
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

77.352
77.000
- 76,744

127.488

139,498
137.015
135.672
133.203
78.660

146030
136.59%

174,588

— 170, 236
$1.32%
A8, 350

e 193 . 39

T Il' . | |

T T YT T T T T T T T T T

T
Zél 200 ia0 160 140 120 100 a0 60 40 z0 o ppm
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STANDARD PROTON PARAMETERS FPh
/
Archive B1rectory: /export /home o riyhsdata —
Saapie airectorss i narey Ph—
Pulse Sequence: sZpul M
Solvents COC13 /
fmbient t t —
File cags ot MeOQC A RN
INOVA-500  *NENUS0D™ [s) P vl
| / ! /
Balax. delay 1.900 W/ A /
=;‘::t i ly : wec s
= e /
Vidtn H Ph
& rapetitions
OBSLAVE W1, 4998026045 Nz 4a|
DATA PROCESSING
FT 5ize 65536
Total tise 0 min, 23 sec
-
3
H
-
n
sz ; g
% 3 3 H
— — T T T T
1] 5 e 4 =z 3 2 1 o ppm
- e
— v
STANDARD CARDON PARAMETERS
Archive directory: /expart home ouyy /vnariys data
Saapie direciory) e * v Ph
Pulse Sequence: sipul ;
Solvent: ceo —4
. tamperature Ph A
I 1-14- N
EH T /
MeO,C— £
ay 0.500 sec / b,
dugrees O\ ,> \: \:’ cl
B /
- N/
PH
4a'
Line broadining 1.5 HZ
FT size 131072
Total time 3 hr, S5 sec
=
H
&
- P
= uon
g £z Sk 5 £g
2 [ " i ogs
s 4 wule lm [ L1
T T T T Ty T T T T T r T T T TrTeTETT T T T T T T
2zu 200 180 160 140 1z0 100 a0 60 40 z0 I ppm
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STANDARD PROTON PARANETERS Ph
Archive directary: /expart/home ouyy vnariys date /
Sample directory: e —— Ph oy
Pulse Sequence: s2pul N
solvent: GIG13 /
bient temperature _
rile: c3a0 MeO,C A /2N
INOVA-S00 “NENUSOO® e {, W, NO
Balax, delay 1.000 sec W ),-’r NS 2
Fulse 45.0 degrees S — )} —/
ey, Hme 1812 sec REIIG /
wi . 2
ESERVE . e 39802503 mj‘m”? P 4c'
El : JB025934 MHz
DATA PROCLSSING J/ c
FT size 65536 ——
Total tiee 0 min, 23 sec r
|
B
g IAEcEsEs
& ER L
- - ]
3 U
- -
5 Ea
: : :
a
|
1
H
M A !
. - —— e - - - T [ T T T
B v 7 - 6 5 el -2 1 =0 ppm
= FIEm 3 2 i3 3
= S ] EXR <
STANDARD CARBON PARANLTERS Ph
Archive directory: sesport/home /ouyy vesrsys /data 4
Sample directory: Ph—{
Pulse Sequences czput N
ﬁ‘u.x.‘ltld‘
b €0t temperature
u 1-14-87 - N
i MeOLL—\ /1
£ . \ -
O’{\ . 7 <\ ,"} NO»
\ =,
/
Ph .
6754726 WMz 4‘:
OLCOUPLE W1, 439 8051353 WMz
Power 42 db
ated
DATA OCESSING
Line broadening 1.5 Hz
F1 ize 13187
Total time 3 hr, 56 sec
s =
Fes
3 ] s =z
: g a %z
= T ’ "i
I I Ll I 11
T T T T Ty T T T T T ey T T ey T T e T an T T
220 200 a0 160 140 i1zo 100 &n B0 an 20 ] ppm
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V. Crystal data and ORTEP drawing of compound cis-3d

1. ORTEP drawing of compound 3d

SN

/
MeO,C N

cis-3d

2. Crystal data

cis-3d: CisH17N10z2, pale-yellow, Mr = 279.33, monoclinic, space group P2(1)/c, a = 7.6540(13), b =
16.830(3), c = 11.568(2) A, 0=90.000, B= 99.578(2), y= 90.000°, V = 1469.4(4) A3, Z =4, T = 293(2)
K, 7868 reflections (2863 unique), 191 refined parameters, R1 = 0.0448 (1 > 20(1)), wR2(F2) = 0.1091.
The hydrogen atoms were refined as rigid groups. CCDC deposition number: 844259 (3d). These data
can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge
Crystallographic Data Center, 12 Union Road, Cambridge CB21EZ, UK; fax: (+44)1223-336-033; or

deposit@ccdc.cam.ac.uk).
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