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I. General information

All reagents were commercial and used without further purification, unless otherwise indicated. Chromatography
was carried on flash silica gel (300—400 mesh). All reactions were monitored by TLC, which was performed on
precoated aluminum sheets of silica gel 60 (F254). Melting points were uncorrected. The 'H NMR and *C NMR
spectra were determined at 25°C on a 500 MHz and 125 MHz, respectively, and TMS as 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™'. Mass spectra were obtained on Agilent 1100 LCMSD mass spectrometer using the ESI method.
Elemental analyses were measured on a GmbH VarioEL analyzer (Elementar Analysensysteme). The compound
2a and 6b was glued on a glass fiber. Data were collected at 273K using graphite-monochromated Mo Ka
radiation (A = 0.71073A) and Bruker APEX CCD area-detector in the range 1.70° < @ < 26.07°. Substrates 1 were

prepared by the similar method as our previously reported papersl.

I1. Synthetic procedures/analytical data of compounds 2, 4, 6 and 8.

o o
R2 CN” >CO,Et
Rl | S | S NaOH (10 mol%)
] THF, . t.
1 2

General procedure for the synthesis of 2, 4, 6 and 8 (taking 2a as an example): To the mixture of la (352.5
mg, 1.0 mmol) and ethyl isocyanoacetate 2 (0.132 mL, 1.2 mmol) in THF (5 mL) was added NaOH (4.0 mg, 0.1
mmol) in one portion at room temperature. The reaction mixture was stirred at room temperature, and the reaction
mixture was monitored by TLC. After the substrate 1a was consumed, the resulting mixture was poured into
ice-water (30 mL) under stirring. The precipitated solid was collected by filtration, washed with water (3 x 10
mL), and dried in vacuo to afford the product 2a (428.4 mg, 92 %) as a white solid.
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2a, ethyl 7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-ox0-4,7a-diphenylbenzo[d]oxazole-3a-

carboxylate. White solid, m.p. 201-203°C. "H NMR (CDCls, 500 Hz) & 0.60 (t, J= 7.0 Hz, 3H), 2.76 (dd, J = 17.0,
3.5 Hz, 1H), 2.84-3.18 (m, 1H), 3.13-3.18 (m, 4H), 3.23-3.27 (m, 1H), 3.35-3.39 (m, 1H), 3.89 (dd, J = 14.0, 3.5
Hz, 1H), 7.19-7.25 (m, 4H), 7.27-7.34 (m, 3H), 7.43 (s, 1H), 7.52 (d, J = 7.5 Hz, 2H), 7.59 (s, 1H). BC NMR
(CDCls, 125 Hz), 6 12.8, 37.2, 37.5, 40.0, 41.1, 61.0, 84.1, 94.0, 122.4, 126.7, 127.1, 127.6, 127.8, 128.1, 128.8,
137.7, 139.8, 157.5, 168.3, 176.7, 190.8. IR (KBr, cm'l) 3734, 3623, 2924, 1741, 1692, 1564, 1512, 1483, 1111,
676. ES-MS: m/z = 466.0 [M + H]". Anal. Calcd for C,5H,3NO4S,: C, 64.49; H, 4.98; N, 3.01; Found: C, 64.40; H,
5.03; N, 2.93.

1. (a) Bi, X.; Dong, D.; Liu, Q.; Pan, W.; Zhao, L.; Li, B. J. Am. Chem. Soc., 2005, 127, 4578, (b) Liu, J.; Wang,
M.; Li, B.; Liu, Q.; Zhao, Y. J. Org. Chem., 2007, 72, 4401.
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2b, ethyl 4-(4-chlorophenyl)-7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-oxo-7a-phenylbenzo
[d]oxazole-3a-carboxylate. White solid, m.p. 212-213 °C. 'H NMR (CDCl;, 500 Hz) & 0.64 (t, J = 7.5 Hz, 3H),
2.72 (dd, J=17.5, 3.0 Hz, 1H), 3.00-3.17 (m 5H), 3.18-3.26 (m, 1H), 3.36-3.41 (m, 1H), 3.85 (dd, J=11.0, 3.0
Hz, 1H), 7.20-7.48 (m, 9H), 7.57 (s, 1H). >C NMR (CDCls, 125 Hz), & 12.9, 37.2, 37.5, 39.4, 40.9, 61.1, 83.9,
94.0, 122.2, 127.4, 127.7, 127.8, 128.0, 130.2, 132.5, 137.5, 138.4, 157.7, 168.1, 177.0, 190.4. IR (KBr, cm™)

3064, 1728, 1611, 1129. ES-MS: m/z = 500.0 [M + H]". Anal. Calcd for C,sH;,CINO,S,: C, 60.05; H, 4.43; N,
2.80; Found: C, 59.97; H, 4.47; N, 2.73.

MeO

2c, ethyl 7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-4-(4-methoxyphenyl)-6-oxo-7a-phenylbenzo
[d]oxazole-3a-carboxylate. White solid, m.p. 213-214°C. "H NMR (CDCls, 500 Hz) § 0.64 (t, J = 7.0 Hz, 3H),
2.72 (dd, J=17.5, 3.5 Hz, 1H), 2.95-3.01 (m, 1H), 3.06-3.25 (m, 5H), 3.30-3.41 (m, 1H), 3.74 (s, 3H), 3.84 (dd, J
=14.5, 3.5 Hz, 1H), 6.77 (d, J = 9.0 Hz, 2H), 7.18-7.33 (m, 4H), 7.43 (d, J = 9.0 Hz, 2H), 7.40 (s, 1H), 7.57 (s,
1H). ”C NMR (CDCls, 125 Hz), § 12.9, 37.2, 37.5, 39.2, 41.2, 54.8, 61.0, 84.3, 94.0, 113.1, 122.5, 126.3, 127.8,
128.0, 130.0, 131.8, 137.8, 157.4, 158.2, 168.4, 176.4, 191.0. IR (KBr, cm™") 3034, 1728, 1631, 1488, 1395, 1281,

1127, 1074. ES-MS: m/z = 496.0 [M + H]+. Anal. Calcd for C,cHpsNOsS,: C, 63.01; H, 5.08; N, 2.83; Found: C,
62.96; H, 5.10; N, 2.79.

2d, ethyl 7-(1,3-dithiolan-2-ylidene)-4-(furan-2-yl)-3a,4,5,6,7,7a-hexahydro-6-oxo-7a-phenylbenzo[d]oxazole-
3a-carboxylate. White solid, m.p.189-190°C. '"H NMR (CDCls, 500 Hz) & 0.74 (t, J = 7.5 Hz, 3H), 2.91 (dd, J =
17.0, 4.0 Hz, 1H), 3.03-3.24 (m, 6H), 3.45-3.58 (m, 1H), 4.14 (dd, J = 13.5, 4.0 Hz, 1H), 6.26 (d, J = 1.5 Hz, 1H),
6.29 (d, J = 2.5 Hz, 1H), 7.29 (s, 1H), 7.33 (s, 3H), 7.39 (s, 1H), 7.58-7.62 (m, 1H). *C NMR (CDCl;, 125 Hz), &
13.6, 35.0, 37.7, 38.0, 38.9, 61.7, 83.8, 94.2, 107.5, 110.5, 122.7, 127.5, 128.2, 128.7, 138.1, 141.5, 153.7, 158.2,
168.8, 177.4, 190.6. IR (KBr, cm™) 3044, 1729, 1625, 1395, 1275, 1249, 1118, 892, 691. ES-MS: m/z = 456.0 [M
+H]J". Anal. Calcd for C»3H,NOsS,: C, 60.64; H, 4.65; N, 3.07; Found: C, 60.50; H, 4.58; N, 3.11.

2e, ethyl 7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-oxo-7a-phenyl-4-(thiophen-2-yl)benzo[d]oxazole
-3a-carboxylate. White solid, m.p. 200-202°C. "H NMR (CDCls, 500 Hz) 8 0.71 (t, J = 7.0 Hz, 3H), 2.86 (dd, J =
17.5, 4.0 Hz, 1H), 2.97-3.27 (m, 6H), 3.41-3.48 (m, 1H), 4.28 (dd, J = 14.0, 4.0 Hz, 1H), 6.87(t, ] = 4.0 Hz, 1H),
7.08 (d, J = 3.0 Hz, 1H), 7.13 (d, J = 4.0 Hz, 1H), 7.25 (s, 1H), 7.33 (s, 3H), 7.41 (s, 1H), 7.59 (s, 1H). C NMR
(CDCl;, 125 Hz), 6 12.9, 36.1, 37.2, 37.5, 42.0, 61.2, 84.2, 93.8, 122.2, 124.2, 125.9, 126.2, 126.5, 127.8, 128.1,
137.7, 141.9, 157.6, 168.1, 176.9, 189.9. IR (KBr, cm™') 3044, 1737, 1626, 1400, 1246, 1113, 678. ES-MS: m/z =
472.0 [M + H]". Anal. Calcd for C,3H2NO,S;: C, 58.57; H, 4.49; N, 2.97; Found: C,58.69; H, 4.53; N, 3.07.
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2f, ethyl 7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-oxo-7a-phenyl-4-styrylbenzo[d]oxazole-
3a-carboxylate. Purified by flash chromatography (silica gel. PE-Et,0, 1:1). Yellowish solid, m. p. 146-148 °C. 'H
NMR (CDCls, 500 Hz) 6 0.83 (t,J= 7.5 Hz, 3H), 2.68 (dd, J=17.5, 4.5 Hz, 1H), 2.86 (dd, J=17.5, 13.5 Hz, 1H),
3.08-3.23 (m, 5H), 3.56-3.61 (m, 1H), 6.29 (dd, J = 15.5, 8.5 Hz, 1H), 6.51 (d, J=15.5 Hz, 1H), 7.19 (t, J=7.5
Hz, 1H), 7.24-7.27 (m, 3H), 7.31-7.33 (m, 5H), 7.37 (s, 1H), 7.58 (s, 1H). °C NMR (CDCls, 125 Hz), 5 13.5, 37.5,
37.8, 38.8, 39.2, 61.5, 84.1, 93.8, 122.6, 126.3, 127.4, 127.5, 127.9, 128.3, 128.4, 133.2, 136.7, 138.1, 157.8,
168.8, 176.6, 190.9. ES-MS: m/z = 492.1 [M + H]". Anal. Calcd for C,7H,sNO,S,: C, 65.96; H, 5.13; N, 2.85;
Found: C, 65.81; H, 5.02; N, 2.97.

Cl

2h, ethyl 4-(4-chlorophenyl)-7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-oxo-7a-p-tolylbenzo
[d]oxazole-3a-carboxylate. White solid, m. p. 210-212 °C. 'H NMR (CDCl;, 500 Hz) 6 0.66 (t, J = 7.5 Hz, 3H),
2.36 (s, 3H), 2.70 (dd, J=17.5, 4.0 Hz, 1H), 3.03-3.17 (m, 5H), 3.21-3.27 (m, 1H), 3.35-3.41 (m, 1H), 3.85 (dd, J
=14.0,4.0 Hz, 1H), 7.14 (d, ] = 8.0 Hz, 3H), 7.21 (d, J = 8.5 Hz, 2H), 7.40 (s, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.47
(d, J = 8.5 Hz, 2H). BC NMR (CDCls, 125 Hz), 6 13.0, 21.0, 37.3, 37.6, 39.5, 41.0, 61.2, 83.9, 94.2, 122.3, 126.3,
127.1, 128.0, 128.4, 128.8, 130.3, 132.5, 134.5, 138.2, 138.6, 157.9, 168.3, 177.1, 190.5. IR (KBr, cm'l) 3047,
1736, 1627, 1491, 1395, 1281, 1129, 1073, 874, 605. ES-MS: m/z = 514.0 [M + H]". Anal. Calcd for
Cy6H24CINO,4S,: C, 60.75; H, 4.71; N, 2.72; Found: C, 60.49; H, 4.69; N, 2.76.

Cl

2i, ethyl 4-(4-chlorophenyl)-7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-7a-methyl-6-oxobenzo
[d]oxazole-3a-carboxylate. White solid, m.p. 175-177 °C. 'H NMR (CDCls, 500 Hz) & 1.07 (t, J = 7.5 Hz, 3H),
1.92 (s, 3H), 2.59 (dd, J = 15.0, 5.0 Hz, 1H), 2.91 (dd, J = 19.0, 15.0 Hz, 1H), 3.14-3.19 (m, 1H), 3.30-3.38 (m,
2H), 3.44-3.47 (m, 1H), 3.73 (dd, J = 14.0, 3.5 Hz, 1H), 4.02 (m, 2H), 7.18 (s, 1H), 7.24 (d, J = 8.5 Hz, 2H), 7.45
(d, J=8.5 Hz, 2H). C NMR (CDCl;, 125 Hz), 6 13.8, 20.2, 36.9, 37.4, 40.8, 41.4, 61.9, 81.9, 90.3, 123.3, 128.4,
130.5, 132.9, 138.4, 158.0, 169.5, 191.2. IR (KBr, cm™) 3034, 1719, 1705, 1618, 1256, 1114. ES-MS: m/z = 438.0
[M + HJ". Anal. Calcd for Co0H,CINO,S,: C, 54.85; H, 4.60; N, 3.20; Found: C, 54.77; H, 4.53; N, 3.32.

\/O

oA
OEt

2j, ethyl 7a-(4-chlorostyryl)-4-(4-chlorophenyl)-7-(1,3-dithiolan-2-ylidene)-3a,4,5,6,7,7a-hexahydro-6-oxobenzo
[d]oxazole-3a-carboxylate. Purified by flash chromatography (silica gel. PE-Et,0, 3:1). Yellowish solid, m.p.
114-116 °C. m.p. 175-177 °C. '"H NMR (CDCls, 500 Hz) & 0.87 (t, J = 7.0 Hz, 3H), 2.64 (dd, J = 17.0, 3.5 Hz,
1H), 2.98 (dd, J=17.0, 15.0 Hz, 1H), 3.22-3.33 (m, 4H), 3.65-3.68 (m, 1H), 3.75-3.79 (m, 1H), 3.88 (dd, J = 14.5,
3.0 Hz, 1H), 6.36 (d, J=16.0 Hz, 1H), 6.70 (d, /= 16.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 2H), 7.32 (s, 5SH), 7.45 (d, J

Cl
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= 8.0 Hz, 2H). BC NMR (CDCls, 125 Hz), 6 13.7, 37.7, 37.8, 40.6, 40.8, 61.8, 84.3, 91.4, 120.6, 126.5, 127.8,
128.3, 129.0, 130.5, 131.1, 133.0, 134.1, 138.1, 157.5, 168.9, 176.3, 191.0. ES-MS: m/z = 560.0 [M + H]". Anal.
Calcd for C,7H»3CILNO4S,: C, 57.86; H, 4.14; N, 3.32; Found: C, 57.97; H, 4.00; N, 3.51.

O

A\

EO,CN o "

(0]

N4

4a, ethyl 3a,4,5,6,7,7a-hexahydro-7-cyclopropyl-6-oxo-7a-phenyl-4-p-tolylbenzo[d]oxazole-3a-carboxylate.
Purified by flash chromatography (silica gel. PE-Et,0, 9:1). Purified by flash chromatography (silica gel. PE-Et,0,
9:1). Yellowish viscous liquid. "H NMR (CDCls, 500 Hz) & 0.60 (t, J = 7.5 Hz, 3H), 0.62-0.65 (m, 1H), 1.12-1.16
(m, 1H), 1.19-1.25 (m, 1H), 1.57-1.61 (m, 1H), 2.29(s, 3H), 2.65 (dd, J = 18.0, 3.0 Hz, 1H), 2.92 (dd, J = 18.0,
14.5 Hz, 1H), 3.31-3.35 (m, 1H), 3.38-3.43 (m, 1H), 4.27 (dd, J = 14.5, 3.0 Hz, 1H), 7.09 (d, J = 9.0 Hz, 2H),
7.24-7.33 (m, 3H), 7.37 (s, 2H), 7.39 (s, 1H), 7.41(d, J = 9.0 Hz, 2H). *C NMR (CDCl;, 125 Hz), § 12.7, 13.1,
21.0,21.3,35.7,42.2,42.9, 61.3, 84.7, 94.3, 126.6, 127.4, 128.3, 128.8, 129.3, 135.7, 136.4, 136.6, 155.2, 168.9,
207.3. ES-MS: m/z = 404.2 [M + H]". Anal. Calcd for C,sH,sNOy: C, 74.42; H, 6.25; N, 3.47; Found: C, 74.63; H,
6.12; N, 3.58.

4b, ethyl 3a,4,5,6,7,7a-hexahydro-7-cyclopropyl-6-oxo-7a-phenyl-4-(4-chlorophenyl)benzo[d]oxazole-3a
-carboxylate. Purified by flash chromatography (silica gel. PE-Et,O, 9:1). Purified by flash chromatography (silica
gel. PE-Et,0, 9:1). Yellowish viscous liquid. "H NMR (CDCls, 500 Hz) & 0.60 (t, J = 7.5 Hz, 3H), 0.62-0.64 (m,
1H), 1.12-1.16 (m, 1H), 1.21-1.25 (m, 1H), 1.55-1.61 (m, 1H), 2.65 (dd, /= 18.0, 3.5 Hz, 1H), 2.92 (dd, J = 18.0,
14.5 Hz, 1H), 3.31-3.35 (m, 1H), 3.38-3.43 (m, 1H), 4.27 (dd, J = 14.5, 3.0 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H),
7.30-7.33 (m, 3H), 7.37 (s, 1H), 7.39 (s, 1H), 7.49 (d, J = 8.5 Hz, 2H). °C NMR (CDCl, 125 Hz), 5 12.6, 13.1,
21.6,35.7,42.0,42.8,61.5,84.4,94.5, 126.5, 127.4, 128.2, 128.4, 130.9, 132.9, 135.5, 138.1, 155.5, 168.8, 206.7.
ES-MS: m/z = 424.1 [M + H]+. Anal. Calced for Co4H,,CINOy4: C, 68.00; H, 5.23; N, 3.30; Found: C, 68.21; H,
5.11; N, 3.48.

eo\l
i
£ COgEt
ool
Ph

6a, ethyl 4-(2-oxo-2-phenylethyl)-4,8b-dihydro-3aH-indeno[2,1-d]oxazole-3a-carboxylate. Purified by flash
chromatography (silica gel. PE-Et,0, 6:1). Yellowish solid, m.p. 131-133 °C. "H NMR (CDCls, 500 Hz) & 1.33 (t,
J=17.5Hz, 3H), 3.39 (dd, J = 18.5, 6.0 Hz, 1H), 3.76 (dd, J = 18.5, 8.0 Hz, 1H), 4.32-4.35 (m, 2H), 4.68 (dd, J =
8.0, 6.0 Hz, 1H), 6.06 (s, 1H), 6.89 (s, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.34-7.38 (m, 2H), 7.46 (t, J = 8.0 Hz, 3H),
7.55 (t, J = 8.0 Hz, 1H), 8.05 (d, J = 8.0 Hz, 2H). >C NMR (CDCls, 125 Hz), & 14.1, 40.8, 47.5, 61.9, 83.9, 88.4,
124.3,125.9, 128.1, 128.2, 128.5, 130.4, 133.1, 136.6, 137.6, 144.1, 155.1, 172.4, 198.3. ES-MS: m/z = 350.1 [M
+HJ". Anal. Calcd for C5;H;oNO,: C, 72.19; H, 5.48; N, 4.01; Found: C, 72.32; H, 5.61; N, 4.26.
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\\O\”
7 CO,Et
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OMe
6b, ethyl 4-(2-methoxy-2-oxoethyl)-4,8b-dihydro-3aH-indeno[2,1-d]Joxazole-3a-carboxylate. Purified by flash
chromatography (silica gel. PE-Et,0, 9:1). White solid, m.p. 88-90 °C. "H NMR (CDCls, 500 Hz) § 1.33 (t, J =
7.0 Hz, 3H), 2.79 (dd, /= 17.0, 6.0 Hz, 1H), 2.96 (dd, J=17.0, 8.5 Hz, 1H), 3.76 (s, 3H), 4.31 (q, /= 7.0 Hz, 2H),
4.42 (dd, J= 8.5, 6.0 Hz, 1H), 5.98 (s, 1H), 6.90 (s, 1H), 7.22 (d, J=7.5 Hz, 1H), 7.34 (t, J=7.5 Hz, 1H), 7.38 (t,
J =15 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H). °C NMR (CDCls, 125 Hz), & 14.1, 35.7, 48.3, 51.8, 61.9, 83.7, 88.5,
124.0, 126.0, 128.3, 130.4, 137.4, 143.3, 155.3, 172.2, 172.7. ES-MS: m/z = 304.1 [M + H]". Anal. Calcd for
Ci6H17NOs: C, 63.36; H, 5.65; N, 4.62; Found: C, 63.21; H, 5.46; N, 4.83.

EtO,C
0

8, (E)-ethyl 2-(1-(1,3-dithiolan-2-ylidene)-2-ox0-4-(thiophen-2-yl)but-3-en-1-yl)furan-3-carboxylate. 'H NMR
(CDCls, 500 Hz) & 1.25 (t,J = 7.0 Hz, 3h), 3.36 (t, J = 6.5 Hz, 2H), 3.51 (t, J = 6.5 Hz, 2H), 4.29 (q, J = 7.0 Hz,
2H), 6.24 (d,J=15.0 Hz, 1H), 7.00 (t, /= 5.0 Hz, 1H), 7.21 (d, J = 3.0 Hz, 1H), 7.32 (d, /= 5.0 Hz, 1H), 7.83 (d,
J=15.0 Hz, 1H), 8.05 (s, 1H). °C NMR (CDCls, 125 Hz), & 14.3, 36.3, 39.8, 61.6, 112.7, 121.4, 128.4, 128.8,
130.7, 131.7, 136.2, 140.5, 151.2, 153.3, 160.9, 174.8, 182.2. ES-MS: m/z = 394.1 [M + H]". Anal. Calcd for
C17H1sNO4S;: C, 51.89; H, 3.84; N, 3.56; Found: C, 51.97; H, 3.68; N, 3.72.

I11. Crystal data and ORTEP drawing of compound 2a and 6b
2a: CygoHgpN4O16Ss, M = 1862.26, orthorhombic, space group Fdd2, a = 24.784(5), b = 15.750(5), ¢ = 23.149(5)

A, V =9036(4) Al o= 90.000(5), B = 90.000(5), v = 90.000(5), Z = 4, T = 273(2) K, F000 = 3904, 3965
reflections collected, 2710 unique, R, = 0.0510, wR, = 0.0883 (I > 2a([)).

WPh

Ph™ 3 e
Fig 1. ORTEP diagram of 2a (30% probability displacement ellipsoids and all hydrogen atoms are omitted).

6b: C1¢H;7NOs, M = 303.31, orthorhombic, space group P212121, a = 7.5750(8), b = 12.0480(12), ¢ = 16.6840(17)
A, V=1522.6(3) A%, a.=90.00, p = 90.00, y = 90.00, Z = 4, T'=273(2) K, FO00 = 640, 3225 reflections collected,
2175 unique, R; = 0.0523, wR, = 0.1323 (I > 20(])).

\\O\”
7 CO,Et
O#

OMe o1
Fig 2. ORTEP diagram of 6b (30% probability displacement ellipsoids and all hydrogen atoms are omitted).
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V1. Copies of *H NMR and **C NMR spectra of compounds 2, 4, 6 and 8

new exper inent

Archive directory: sexport/home/fang/vanrsys/data O S
Sample directory:

File: PROTON
Pulse Sequenca: sZpul /

0C13 S
Ambient temperaturs

INOVA-500 "MENUSOO “‘Ph

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time l a 2 S8C

& repatition

nssuaz H1 ‘II 8025882 WHZ
Pmsasi

Fr nu 6553

Total time 0 min, 23 sec

7.267
m
o
©,

%
L

0.620
0.592

—1 . 504

—_—1.152

STANDARD CARBON PARAMETERS

Archive l‘r!ctnly Jexport shomes 1 luy /vomrsys /data
Sampie directory . !

Pulse Sequence: sZpul
Solvent: COCI3
Ambient temperature
User: 1A e

File

INOVA- 500 “NENUSDO™

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Hldth 8&‘11 B H

584 repatition
geseave cl3, 256755040 Wz
UFLE H1, 433.8050805 MMz 2a

M:l" 40 4B

cont i nuous hmE

GALTZ-1g wonuiated nRuE
DATA PROCESSTHG P

in hrmounlnq 1.5 Hz o B s B
FT eize 131072 =88 25
Total time 1 hr, 4% min, 51 sec %-L Heaw

RER

3
¢ e oz
£~ -
- - S oy = -
b S % om = T =
2 =5 - a2 8 e -
5 &= L § z 7 s
-~ o b 4
g ne g 2

190.837
84.111

—_— 168,275
PEEE— N

— 176 .657

T ARAREERES S sy na RSy  RRAEEEa s T T T
220 oo 180 160 140 120 100 &0 60 40 20
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STANDARD PROTOM PARAMETLRS

nrch;\m ?II‘GCH‘Ir"! Fexport mome /1 u/vomrsys /data
Sample directory:
File: PROTON i

Pulse Sequence: s2pul
Solvent: CI'IG'IS
C / 293.1 K

Teap. 20
IHUW\ 500 'NEWSOG“

Relax. delay 1. uu sec
Pulse 45.0
ncl- time 1 uz uc
Width 11999.4 Hz
! rwulllcnl

BSERVE Hl, 499.8025304 WMz
DATA PROCESSING
FT size BS536
Total time 0 min, 23 sec

w
A,
ELHIRCEE
LT L
&
&

e e ey T T e ot S T I e -
11 10 9 [ o ) 5 Ap el o Z - 1 - -0 =% ppm
naman ] SR 2 H
PR & moees n - =

STANDARD CARBON PARAMETERS

Archive d!r-:mry Jsexport /mome /)iy /vnarsys /data
Sample directory

Pulse Sequence: sZpul

Solvent: COCI3
Ambient temperature
uUser: 1— a4-87
File:

INOVA=S ﬂﬂ “NENUSOO™

Relax. delay 0.300 sec
Fuue 45 0 u rees

127.968
127.843
77.01%
76.767
76.512

=2
aa
s
ws
-]
2k
2.
..
130.212

384 I'ﬂlﬂ.l?.‘
OBSERVE C13, 125.6755040 MKz
DECOUPLE Hl 499.8050905 WMz

=
<

Power 40
continununy
lemulalll
MT&PRDC[SS!
ine broadening 1.5 Hz
r'rsmmoa
me 1 hr, 49 min, 51 sec -
o : -
z gnan =
S - EREN o
- FEL N
~ A w o
w ® " 2w =
° H a5 ga = "
~ -] = d
L 5 b5 o - =
s s s "-'Jj‘ s g
s g = s
=
. T T . 4 T e . , s T o e —
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTOM PARAMETERS

Archive ﬂlrl:tnry Jexport /home /) iuy /vimrsys /sdata
Sample directory
Pulse Sequence: sZpiul

Solvent: CDC13
'i‘\?hlcm. temperature
INOVA-500 “HENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 degrees

tions
RVE Hli A95.8025855 WMz

5536
Total time 0 min, 23 sec

7.569

—r—r—r—T T T L e e B o

— T T T T ——T—r——r
12 11 10 9 B e T o 6 5 o TN A 2 v 1l o =0 ppm
2z2 a 2 K2 E3SRER g = 2
Seini - e S cSowncos s o = -
STANDARD CARBON PARAMETERS
Archive ﬂ‘(u\ery FEMpoOrt shome /1 Tuy /Vnnrsys /fdata
Sample directo
Pulse Sequence: s2pul
Solvant: COCI3
Ambiont r.murar.url
User: 3‘[.
File: ddo
THOVA-500. “NEWUSa0”
Relax. delay 0.300 sec
Pulte 45.0 dogress L2
fcg. time 1.3 s sec - ..
Vlsin 314208 Wz e
320 repetition s
OBSERVE C13, 135.6755000 Wiz :
DECOUPLE H1, 353 8050805 Mz
Power 4
cont i nuos nly
LT2-16 modulated o
DATA PROCESSIN =541
Line bronmlnn 1.5 Hz Bt
FT size 131072 fa
Total time 1 hr, 49 min, 51 sec sna ~
by’ -
LL @
g F4
- -
i - ] s2%-
2% 8% s g 2 Ilem 8
: e =g - = L 3
- - ~ T % " = -
- | o - "o S " 3 b 1
L] s B a3 =3 H bi
- 2 " H Z
] i W ] 1
- = =
-
1
rr i - - RAREE SR e R T I B e e . T ey T
220 200 130 160 140 120 100 &0 60 a0 20 ] ppm
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ERIIE R PVEARETERS
M) e Al Loy pexport shome/ 1 iu/vnersys/data
gt T

oy

U e S2pul
LR

U1y LR
s *NENUS D=

min, 23 sec

T o -
waons P b4
Bl = P s
L 1 v, -
w1 EEPY - | |
e st = | |

” LLLt n ] |
it |

E— S —— - 2 1 . =10 ppm
1 10 a & e T 6 5 .4 = _.,.-3,._ -
! B = 2 s e =
5 =iee == = mereo a
STANDARD CARBON PARAMETERS
Archive directory: saxpor | homo/ ] luy /vorsys /data
Sample directory:
File: CARBON
Pulse Sequaneet /pn
Solvent: Nl
o ey
ani
“HI o
e
HEr
waR
128 repel . .-In.-:
DBSERVE 1111, 1/%. hid%4d64 MHZ L
DECOUPLL 111, 499, 6050805 MMz
Power A0 4l 2d
on dur b argin ]l tion
of f dui i o lay
FT sizo 141072
Total time 6 hr, 24 min, 53 sec
=53
- aERS
= -] =2 -3 - e =
3 s g Zg &, 32 o g 53+ 8 E
s § = g~= =T 8% 58 g = 3 i ']I/'[J g
e ? 2 E | = - % = - % |
2 == | & L] | | | < 2 | |
BEIRIEEEE |
| ! . [ . . | | |
| | | | l |
|
| |
| |
1} I " | | " | ul | "
R — S —— VT TTTTE T T | T T T T [T e
200 180 160 140 120 100 &0 60 a0 20 ] ppm
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STANDARD PROTON PARAMLCTERS

Archive directory: sexport/homes1iuy/vrarsys/data
Sample directory:

Pulse Sequence: slpul
Solvent: CDC13
Anbient temperature
File: d803

INOVA-500 “NENUS0O™

Relax. delay 1.000 sec
i

2e
"
2
s
=
-
BN
ala
F =
-
-
T
_JL_..I
—— T T R R , ; — T T T sy e
13 12 11 10 9 [ S - 6 5 -~ 4 P 2 I -0 ppm
- s & camsore =
= Eem—— - . -
& Srracaccs - A e =
STANDARD CARBON PARANETERS
Archive directory: sexport/home/|iuy/vomrsys/data
Sampie directory:
Pulse Sequence: sipul
Solvent: COC13
Ambient temperature
Usar: 1-14-87
File: uBod
INOVA-500 “NENUS0O"
Relax. delay 0.300 sec 223
Fulse 45.0 degrees are
fcq. time 1.300 sec lww
Width .8 Hz REE
320 repetition
OBSERVE C13, 125.6755040 MHz
DECOUPLE  H1, 483.8050805 MHZ
Power 40 db
cont i nuous 1y o
WALTZ-16 modulated 2e
DATA ESSING
Line broadening 1.5 Wz
FT size 131072
Total time 1 hr, 43 min, 51 sec
-
§z3%p P
T i e
HhetaT Ty
: 2geidi z §5ag g
E = 3 'Il; 1 = ﬁl
= g g g 2 3
= g 3 i S
8 g = =8 -
AR R R R R R R R R R Rl R R e e R A o e T | ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexports/home/)liuy/svnarsys/data

Sample directory:

Pulse Sequence: sZpul
Solvent: COCI3
Ambient temperature
File: k779

INOVA-500 “NENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
. time 1.892 sec
Width 7996.8 Hz
8 repetitions
OBSERVE ~ H1, 499.8025892 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2010

e -
ERdze g
RS e
e
H
] s
E =
w
,_WL I 1 A i | |
— T ! T T — v ——— —— —
9 & M e o B . 5 4 - - 1. -0 ppm
e = -
§ N g = ] 2 P 3
S G e - ™ - -
A
STANDARD CARBOM PARAMETERS
Archive directory: sexport/home/0iuy /vnmrsys data
Sample directory:
Pulse Sequence: sipul
Solvent: COCI3
Anbient temperature
User: 1-14-87
File: k781
IHOVA-500  "NENUSOO"
ax. delay 0.300 sec e
5.0 degrees 34 OEt
Acq. time 1,300 sec T
Width 31421.8 Hz R
5760 repetitions ¥
OBSERVE C13, 125.6754704 MHz L
DECOUPLE H1, 439.8050305 WHz L of
Power 40 dB
continuously on
-16 nodulated
DATA PROCESSI
Line broadening 1.5 Hz -
FT size 131072 24, =9
Total time 2 hr, 40 min, 56 sec tmmEgm
EEPS
EEhEE
g
B Bae®
829 F4 “Ens
s et 2 - ERr ~
- @ i [ L3344 =
e - : an b - 3 -
s e & = .. - H a a
: g = n z H
- - . - 4
H - 2 a b4
2 = 2
[ 1| 1 I ‘ 1 L J ]l | .
IR o B ALALS S i ma : - r I T T ML B o e o RAa
220 zoo 180 160 1a0 1z0 100 &0 60 40 20 L] ppm
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STANDARD PROTON PARAMETERS

Archive ¢|rtcwr1 Jexport shome s iuy /vnarsys /data
Sample directory

Pulse Sequence: sZpul

Solvent: 13
Ambient perature
File: a383
INOVA-S00 “MENUSOO™

Relax. delay 1.000 gec
'lll ﬂsﬂﬂ.Il"G‘ oot B A W W WD D e e D W
time 1.892 sec =£:2Nnonax:=zm
Hmmnul;n ASH TR VTN AR e e
8 repstitions o 0o o o o o0 o7 w4 o oo

OBSERVE H1, 499.8025841 WAz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.444
7.428
— . 7.318
e — ] 275
7,138
3.865
3.858
3.837
828
3.402
3.387
380
0.679
0.664
0.659

[

—
—

4

|
4
4

~5
@
w
&

P
®aam
& mm-

0.98{
1.00{
2.864
2.68{

STANDARD CARBON PARAMETERS

Archive directory: sexport home/1iuy/vnarsys /data
Sample directory:
Pulse Sequence: slpul

Solvent: CDCI3
Ambient temperature
lIlal'( l-ll-ﬂ

[HW.I 00 "NENUS00™

Relax. delay 0.300 sec
Pu!u 45.0 u rees

256 rlnlt“loﬂt

DBSERVE C13, 125.6754891 WHz
DECOUPLE W1, 499.8050905 WHZ
Power 40 dB

cont inuows 1y
WALTZ=16 wdll'lltsl
DATA PROCESS.

Line hmlen‘np 1.5 Hz
FT size 0

Total t

128,419
128,034

1 hr, 4% min, 51 sec

77.256
76.744

]
H
-

190.483
177.099
168,268
157.872
138.613
122.331
84,229
B83.936
61.198
20.984

466

132.524
d 130.346
-  128.770

‘l‘“ YT P ST o g “m

220 zo0 180 160 140 120 100 a0 60 40 20 (] ppm
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S1ANDARD PROTON PARAMETERS

Arch t
?TT i :Cd?: ::ctg;y Sexport shome /1oy /vnmrsys sdata

Pulse Sequence: s2pul
Solvent: cOC13

/2
INO\"&-SIN H[Iuggns' *

Relax. delay 1. nnn seC
wulu 45.0 degree

AL time 1.8%92 16:

H‘dtll 7996.8 Hz

B repetitions

095[!\"( Hl. 499 8025925 WMz

Total time 0 min, 23 sec

a4

AR CAPROY PARARE TERS

Rualbun 11 aLtony: Fexport /mome/1 iuy/vnarsys/data
s 1o diectory:
i TARDBON

Pulso Seguence: sZpul
En'lvtnt.i coci3

omp . ? -3 C ; 280.6 K
I.F"lr 14-8
llU\'l\‘iOO “MENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width Q?'!D 4 Hz

64 repetitiont
OBSERVE C13, 125.5754642 WHZ
DECOUPLE Hl, 4998050905 MHZ
Power 40 d

on during acquisition

off during deia: y

WALTZ-16 modulated
ﬂi'l PROCESSING

r'( nlu 131072
Total time 12 hr, 49 min, 47 sec

a1 .440

—_40.781
37.396
26.938

B81.918
20.248

—_—158.021

[R— 3 )

— 191,175
——10.454

—_—138.361

80,337

-
@
&
-

| |
i i | | R [ L |

—_'_‘.‘._,_‘_r‘_,r'-'_‘_‘...-.—.—--,‘-'-'-'.,-—,.......‘.o‘—--|‘|-vv11-v1v1-.|rﬁ1\’r—rvr—'!rrv—r-[1-I—r'—["l-r'—[11-r-rr1"'—'—rr“f‘|‘|'r1ﬂ'—r'ﬁrrrv—!'ll"" T

220 200 180 160 140 1zo 100 80 60 40 20 1] ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexportshome /ouyy vrmrsys data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
File: kS79

INOVA=S00 “NENUSDO™

Relax. delay 1.000 sec
.

Pulse 45.0 degrees ao
Acq. time 1.892 sec A%
widin 7996.8 Wz s
& repatitions

ERVE H1, 499.8025845 WHZ
DATA PROCESSING
FT size 65535
Total time 0 min, 23 sec

7.459
7.443
N_7.267
7.241

5.716
6.584
6.373
.3a1

P

cl oA N=/

0.000 -

- 0.864

STANDARD CARBON PARAMETERS

Archive directory: /export/hOme /Ouyy,/vimrsys data
Sample directory:
Pulse Sequence: sZpul

Solvent: CDC13
Temp. 7.5 C / 280.6 K
~87

User:
File: ki
INOVA-500 “NEMUSOO™

Relax. delay 0.300 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754727 MHz
DECOUPLE H1, 4399.8050%905 MHz
Power 40 d8

cont inuout 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 1 hr, 49 min, S1 sec

191.038
176.340
168.882
157.47%
126.508
120.621

L I‘Iil

-]
bR ]

77.2%2
76.744

91.444
84.317

10280

— 0954

RW-RIT

cl N=/
04051

2

61,759
40,787

40.601

37.812
a7.754

13.670

T T T T T T
220 200 180 160 140 1z0
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STANDARD PROTON PARAMETERS

Archive directory: /eeportshomes)iuy /vasrsys data
Sample directory:

Pulse Sequun:g:
Solvent: COC
fmblant u-p-rulura
File: EL]

INOVA- snn “NENUSOO™

s2pul

Relax. delay 1.000 sec
Pulse 45.0 degress
Acg. time 1.892 sec
Hidih 7996.8 Hz
8 repetitions

H1, 489.8025912 MHz
I'Ih'll MESSIHO
FT size 6553
Total time n min, 23 tec

.

Al

A%

STANDARD CARBON PARAMETERS

Archive directory:
Sample directory:

sexport home /1 iuy /vomrsys /data

Pulse Sequence:
Solvent: COCI3

s2pul

o: KBO3
INOVA-500 "NEWUSDO"
Relax. delay 0.300 sec
Pulse 45.0 degrees
Aca. tim 1.300 sec
Uidin 319218

255 ruclth ns
BSERVE 125.6754718 WHz

DEQWFI.E l|l. 499.8050905 NHz
Power 40 dB

cont inuous 1y on

WALTZ-16 -oilﬂalaﬂ
IH\T& PROCESSING

Lin Irfomltnln' 1.5 Hz
FT size 13
Total time 2 hr 40 min,

56 sec

155.243

207,341
168.924

136.385

136,576
135,695

129.312

128.755

I

127.383
126.634

1.004
F-9
1,058 ]
1.08{
2,794

LT
n o
C
P 34
~

L343
84.687

"

L.

61.320

1.064

4%,935

—_— w——A2.241
35.687

.

—_——

g:441

21.285

20.99%5

13,083
686

2

T
ppm

2z0 200 180 160

140

120

Sabaananaaasss sy SERREE S
100 an
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/1iuy/vrarsys /data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
File: k153
INOVA-S00 “NENUSODO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
Width 7996.8 Hz

B repetitions
OBSERVE  H1, 499.B0ZSHES WMz
DATA PROCESSING

FT size 55536

Total time 0 min, 23 sec

o000

STANDARD CARBON PARAMETERS

Archive directory: sexport/homesliuysvnarsys data
Sample directory:

Pulse Sequence: sZpul

Solvent: COCI3
Ambient temperature
User: 1=14=-87
File: kiS4
=500

INOVA: "HENUSOO™

Relax. delay 0.300 sec
Fulse 45.0 degrees

Acy . -
width 21.8 H

128 repetitions

OBSERVE C13, 125.6754714 MMz
DECOUPLE H1, 499.8050905 WHz
Power 40 dB

cont inuous Iy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 1 hr, 49 min, 51 sec

731
168.783
155.502

208

128.412

130,899
8.198

138.052
135.473
132.856

L]

127.412
126.531

0.85{

94.4%0

84.443

rof]

e
n
~
~

76.744

1.00{

61.492

0.944
8
7

—A2.775
———_42.027

35.687

21.57%

-13.080

12.571

I B o o e B o e e e e e e

220 zoo ia0 160

140

120

T
100
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STANDARD PROTON PARANETERS

Archive d‘rn:tery FERportshone /1 iuy /vomrsys sdata
Sample directory

Pulse Sequence: sZpul
S0

t: COC13

t temperaturs
File:

INOVA-500 “MENUSDO™

Relax. delay 1.000 sec
Pulge 45.0 degreet
Acq. time 1.832 sec

\llﬂth 7896.8 Hz

8 repetitions

1] H1, 499.8025912 WMz
SS1NG

FT size 65536
Total time 0 min, 23 sec

f.—l.szl

w |=m
g 43
EEE T
- _Ivj
s Ser Lo \
g 2A3Bza282, 0 o
- cwotagn nTnsBdw
A AT N T P A
- - LN
-
=
-
=
M | JL.—
77— T : - 1
10 3 &8 e T 6 5 o o 4w - 3 2 - 1
) wme s = ~ = - s e
L e G A ° T ey <
- Sene o a = - == =a "
~
5
STANDARD CARBON PARANETERS . ]
Archive directory: fexport/home/1iuy /vnmrsys /data N
Sample directory: :
Pulse Sequence: sZpul
Solvent: CDC13 . COzEt
Ambient temperature -
us 1-14-87 -
Filer k198
INOVA-500 “NENUSOD™ O
Relax. delay 0.300 sec
Pu!n (420 dagress Ph
sec
Oidin' 31521 iy
128 repetitio
OBSERVE. C13, 15.6754703 Wiz
COUPLE W1, 493.8050905 WHz
Power 40 b’ 6a
cont i nuous Iy
WALTEZ-16 -nwhluﬂ
DATA PROCESSING
Line nruanlng 1.5 Hz
FT size 131072
Total time 2 hr, 40 min, 56 sec o o
a X
) ~_e
=3 nen
&2 "
L]
. 55 Ugss
o o
2RE43 T
- i R w o ¢ o -
- & L g i 33 g
& E 8 L : z s =
2 b 8
T T T T T T R e o B e T
220 200 180 160 140 1zo 100 &0 1] 40
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STANDARD PROTON PARAMETERS

Arehive dIruwry Jexport shome /vy /vomrsys /data
Sample directory

Pulse Sequence: sZpul
Solvent: CDC13
Ambient temperature

File: hida
INOVA-500 “NENUSOOD™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acy. time 1.8 2 sec
Width 8164. l
& repetition
0”&‘"! H1 4!! BO2S875 MHZ
PROCESSING
F' iizl 65536
Total time 0 min, 23 sec

$il) l

5.977

@)
=
®

=

2 4

i

10 9 8

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1iuy/vomrsys/data
Sampla directory:

Pulse SInuance: s2pul

Solvent: CI

Ambiant tenaruuro
User: 1-

File

]IU\M-SO. “NENUSQO™

Relax. delay 0.300 sec
Pulic 45.0 degrees
time 1.300 sec
\H th 31421.8 Hz
320 repatitions
OISERV[ €13, 125.6754656 MHz
I|1. 499.8050905 MHz
NHII' -III B
cont {nuously o
WALTZ-16 -Drlulnlld
DATA PROCESS
Line bru!snlnq 1.5 Hz
FT size 131072
Total time 2 hr, 40 min, 56 sec

155.281

172.674

7i.201

|

143,336

. b1

137.442

438
128.288
982

125,

——i24.021

130

1 ] ppm

1.084

-0.914

o 2,00

L1088
o

77.2%2

76.741
@
o

88.453
61.908
48.288
35.748
14.085

51,832

J22

2z0 200 180 160

T S0 L T T T T

io00 &80 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/]iu/vnersys /data
ple directory:
Fi1e PROTON

Pulse Sequence: s2pul
Solvent: COC13

Temp. 20.0 C s 293.1 K
lno\mlsno “NENUSO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.837 sec
Width 11953.4 Hz
a repetitions
BSERVE Hl. 499.8025900 MHz
nn'm PROCESSING
FT size 65536

Total time 8 min, 23 sec 8
L] ol n:o
namwnw g
aw H a
- Fr T L1 enIl57e i
FTuow SolaEade e : L k]
SS2 mEEoR32e =5 bR wlagne =17
S%8 JPNangEs LE ; o L | &
LI L U ;
!

S
—
\7.002
4.307
i
—4.264
/
= = 4
———3.375
0.015

9 Bﬁ = 6 5 N 4 e 2 - 1 -0 ppm
= - = - — -
- == - o cammo

STANDARD CARBON PARAMETERS
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Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Uldth 47930, 41 N

64 repetitios
OBSERVE C13, 125 6754364 MHz
DECOUPLE  H1, 499.8050905 MHz
Power 40 dl

on during ﬂcqulsitlon

of f_during delay
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DATA PROCESSING

Line brondan\ng 1.0 Hz
FT size 13
Total time ‘ hr 24 min, 53 sec

77.518
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—77.006
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