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General. Ethyl acetate (ACS grade), hexanes (ACS grade) and diethyl ether (ACS grade)
were purchased from Fisher Scientific and used without further purification. Anhydrous
dichloromethane (HPLC grade) was purified by distillation over calcium hydride.
Anhydrous tetrahydrofuran in Pure-Pac™ from Aldrich was used directly without further
purification. Commercially available reagents were used without further purification.
Reactions were monitored by thin layer chromatography (TLC) using whatman precoated
silica gel plates. Flash column chromatography was performed over silicycle silica gel
(230-400 mesh). '"H NMR and "*C NMR spectra were recorded on a Varian 500 MHz
Unity plus spectrometer and a Varian 400 MHz spectrometer using residue solvent peaks
as internal standards. Infrared spectra were recorded with a Perkin Elmer FT-IR spectrum
2000 spectrometer and are reported in reciprocal centimeter (cm™). Mass spectra were

recorded with Waters micromass ZQ detector using electron spray method.
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4-lodobut-1-yne (1 mmol) was added to a mixture of N-methylaniline (2 mmol) and
K>CO3 (2 mmol) without solvents. The reaction was heated at 80 °C for 6 h and then
cooled to room temperature. The reaction mixture was diluted with CH,CIl, (10 mL/
mmol), and the solid was filtered off. The filtrate was concentrated under vacuum, and
the residue was purified through silica gel flash column chromatography (eluents:
hexanes: ethyl acetate = 25:1, then hexanes: ethyl acetate = 10:1) to afford compound 4
in 72 % yield. "H NMR (400 MHz, CDCl3) & 7.22 — 7.26 (m, 2H), 6.70 — 6.73 (m, 3H),
3.56 (t, 2H, J = 7.2 Hz), 2.96 (s, 3H), 2.69 (td, 2H, J = 7.2, 2.8 Hz), 1.99 (t, IH, J = 2.8
Hz); °C NMR (125 MHz, CDCls) & 148.4, 129.3, 116.6, 112.2, 82.2, 69.6, 51.8, 38.4,
16.4; IR (neat):3289, 2911, 2115, 1601, 1501, 1356, 1282, 1228, 1356, 1193, 1115, 1037,
991; MS (ES") Calculated for [C;;H4N]": 160.1; Found: 160.0.
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4-lodobut-1-yne (1 mmol) was added to a mixture of 4-bromophenylamine (2 mmol) and

Q
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K,COs (2 mmol) without solvents. The reaction was heated at 80 °C overnight and then
cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10 mL/
mmol), and the solid was filtered off. The filtrate was concentrated under vacuum, and
the residue was purified through silica gel flash column chromatography (eluents:

hexanes: ethyl acetate = 15:1) to afford (4-bromophenyl)but-3-ynylamine.

Iodomethane (2 mmol) was added to a mixture of (4-bromophenyl)but-3-ynylamine (1
mmol) and K,CO; (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was
heated at 60 °C overnight and then cooled to room temperature. The reaction mixture was
diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was
concentrated under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 15:1) to afford compound 6a in 45 %
yield in 2 steps. '"H NMR (500 MHz, CDCl3) & 7.30 (d, 2H, J =9 Hz), 6.57 (d, 2H, J=9
Hz), 3.53 (t, 2H, J =7 Hz), 2.95 (s, 3H), 2.41 (td, 2H, J= 7.5, 2.5 Hz), 2.00 (t, 1H, J =
2.5 Hz); >C NMR (125 MHz, CDCl3) § 147.4, 131.9, 113.8, 108.5, 81.8, 69.9, 51.7, 38.5,
16.4; IR (neat): 3293, 2914, 2360, 1590, 1497, 1365, 1189, 1113; MS (ES") Calculated
for [C;,H;3BrN]": 238.0; Found: 237.8.
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Iodomethane (1 mmol) was added to a mixture of 4-iodophenylamine (I mmol) and
K,CO; (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was heated at 80

°C overnight and then cooled to room temperature. The reaction mixture was diluted with
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CH,Cl; (10 mL/ mmol), and the solid was filtered off. The filtrate was concentrated
under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 15:1) to afford (4-iodo-
phenyl)methylamine.

4-Todobut-1-yne (1 mmol) was added to a mixture of (4-iodo-phenyl)-methylamine (1
mmol) and K,CO; (1 mmol) without solvents. The reaction was heated at 80 °C for 2d
and then cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10
mL/ mmol), and the solid was filtered off. The filtrate was concentrated under vacuum,
and the residue was purified through silica gel flash column chromatography (eluents:
hexanes: ethyl acetate = 15:1) to afford compound 6b in 35 % yield in 2 steps. '"H NMR
(400 MHz, CDCl3) ¢ 7.45 (d, 2H, J = 9.2 Hz), 6.46 (d, 2H, J=9.2 Hz), 3.51 (t, 2H, J =
7.2 Hz), 2.94 (s, 3H), 2.40 (td, 2H, J = 7.2, 2.8 Hz), 2.00 (t, 1H, J = 2.8 Hz); °C NMR
(125 MHz, CDCls) 6 147.8, 137.7, 114.3, 81.8, 77.4, 69.9, 51.5, 38.4, 16.3; IR (neat):
3294, 2927, 2347, 2117, 1589, 1495, 1374, 1194, 1114, 963, 875, 824; MS (ES")
Calculated for [C11H131N]+: 286.0; Found: 285.9.
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4-Todobut-1-yne (1 mmol) was added to a mixture of 4-methoxyphenylamine (2 mmol)
and K,COj; (2 mmol) without solvents. The reaction was heated at 80 °C for 5 h and then
cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10 mL/
mmol), and the solid was filtered off. The filtrate was concentrated under vacuum, and
the residue was purified through silica gel flash column chromatography (eluents:

hexanes: ethyl acetate = 25:1) to afford but-3-ynyl(4-methoxyphenyl)amine.
Iodomethane (1.2 mmol) was added to a mixture of but-3-ynyl-(4-methoxyphenyl)-amine

(1 mmol) and K,COs3 (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was

heated at 60 °C overnight and then cooled to room temperature. The reaction mixture was
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diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was
concentrated under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 15:1) to afford compound 6¢ in 28 %

yield in 2 steps.

'H NMR (500 MHz, CDCl3) 8 6.84 (d, 2H, J = 9 Hz), 6.71 (d, 2H, J = 9 Hz), 3.76 (s, 3H),
3.48 (t, 2H, J = 7.5 Hz), 2.90 (s, 3H), 2.39 (td, 2H, J = 7.5, 2.5 Hz), 1.99 (t, 1H, J = 2.5
Hz); °C NMR (125 MHz, CDCly) & 151.9, 143.4, 114.8, 114.5, 82.4, 69.5, 55.8, 52.9,
38.9, 16.2; IR (neat): 3296, 2926, 2862, 1605, 1496, 1450, 1403, 1246, 1051; MS (ES")
Calculated for [C12H16NO]+: 190.1; Found: 190.0.
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4-Todobut-1-yne (1 mmol) was added to a mixture of 3-nitrophenylamine (2 mmol) and
K,CO;3 (2 mmol) without solvents. The reaction was heated at 90 °C for 2 d and then
cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10 mL/
mmol), and the solid was filtered off. The filtrate was concentrated under vacuum, and
the residue was purified through silica gel flash column chromatography (eluents:
hexanes: ethyl acetate = 25:1, then hexanes: ethyl acetate = 15:1) to afford but-3-ynyl(3-

nitrophenyl)amine.

Iodomethane (4mmol) was added to a mixture of but-3-ynyl-(3-nitrophenyl)amine (1
mmol) and K,COs (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was
heated at 80 °C for 1 d and then cooled to room temperature. The reaction mixture was
diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was
concentrated under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 15:1) to afford compound 6d in 62 %
yield in 2 steps. '"H NMR (500 MHz, CDCl3) & 7.49- 7.53 (m, 2H), 7.33 (t, 1H, J = 8.5
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Hz), 6.97 (dd, 1H, J =8, 2.5 Hz), 3.63 (t, 2H, J =7 Hz), 3.07 (s, 3H), 2.47 (td, 2H, J =7,
2.5 Hz), 2.02 (t, 1H, J = 2.5 Hz); >C NMR (125 MHz, CDCls) & 149.7,149.0, 129.7,
117.4,110.9, 106.0, 81.4, 70.2, 51.4, 38.7, 16.6; IR (neat):3293, 2910, 2360, 2118, 1617,
1525, 1345, 1228, 1198, 1122, 991, 846; MS (ES") Calculated for [C11H2N,O,Na] "
227.1; Found: 226.9.
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4-Todobut-1-yne (1 mmol) was added to a mixture of m-toluidine (3 mmol) and K,CO; (3
mmol) without solvents. The reaction was heated at 60 °C for 4 h and then cooled to room
temperature. The reaction mixture was diluted with CH,Cl, (10 mL/ mmol), and the solid
was filtered off. The filtrate was concentrated under vacuum, and the residue was purified
through silica gel flash column chromatography (eluents: hexanes: ethyl acetate = 15:1)

to afford but-3-ynyl-m-tolylamine.

Iodomethane (1.2 mmol) was added to a mixture of but-3-ynyl-m-tolylamine (I mmol)
and K,COj; (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was stirred at
room temperature for 1 d. The reaction mixture was diluted with CH,Cl, (10 mL/ mmol),
and the solid was filtered off. The filtrate was concentrated under vacuum, and the
residue was purified through silica gel flash column chromatography (eluents: hexanes:
ethyl acetate = 15:1) to afford compound 6e in 45 % yield in 2 steps. '"H NMR (400 MHz,
CDCl) 6 7.13 (t, 1H, J = 9.0 Hz), 6.53- 6.56 (m, 3H), 3.55 (t, 2H, J = 7.2 Hz), 2.97 (s,
3H), 2.43 (td, 2H, J = 7.6, 2.8 Hz), 2.32 (s, 3H), 2.00 (t, 1H, J = 2.8 Hz); °C NMR (125
MHz, CDCls) & 148.5, 139.0, 129.1, 117.6, 113.0, 109.4, 82.3, 69.6, 51.8, 38.5, 21.9,
16.4; IR (neat): 3289, 2910, 2360, 2115, 1601, 1495, 1358, 1172, 1089, 1042, 998 ; MS
(ES+) Calculated for [C12H16N]+: 174.1; Found: 174.0.

SI-6



ONHz Mel, K,CO4 /©/NH /©/N
R EE— ! o
EtO,C MeCN EtO,C K,COj3 EtO,C 7\\

6f
Iodomethane (1.2 mmol) was added to a mixture of 4-aminobenzoicacid ethylester (1
mmol) and K,COs (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was
heated at 80 °C for 6 h and then cooled to room temperature. The reaction mixture was
diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was
concentrated under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 25:1, then hexanes: ethyl acetate =

10:1) to afford ethyl 4-methylaminobenzoate.

4-lodobut-1-yne (1.2 mmol) was added to a mixture of 4-methylamino-benzoicacid
ethylester (1 mmol) and K,CO3 (2 mmol) without solvents. The reaction was heated at 90
°C for 4 h and then cooled to room temperature. The reaction mixture was diluted with
CH,Cl; (10 mL/ mmol), and the solid was filtered off. The filtrate was concentrated
under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 25:1, then hexanes: ethyl acetate =
10:1) to afford compound 6f in 31 % yield in 2 steps. '"H NMR (500 MHz, CDCl;) & 7.91
(d, 2H, J =9 Hz), 6.65 (d, 2H, J = 9 Hz), 4.32 (q, 2H, J = 7 Hz), 3.61 (t, 2H, J = 7 Hz),
3.06 (s, 3H), 2.46 (td, 2H, J =7, 3 Hz), 2.01 (t, 1H, J = 3 Hz), 1.36(t, 3H, J = 7 Hz); °C
NMR (125 MHz, CDCls) 6 166.8, 151.5, 131.4, 117.8, 110.6, 81.5, 70.1, 60.1, 51.2, 38.6,
16.7, 14.1; IR (neat): 3289, 2977, 2368, 2114, 1699, 1604, 1523, 1384, 1276, 1183, 1106,
1026, 961, 827; MS (ES") Calculated for [C14H;7NO,Na]": 254.1; Found: 253.9.
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Iodomethane (1.2 mmol) was added to a mixture of p-toluidine (1 mmol) and K,CO; (1
mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was stirred at room

temperature overnight.. The reaction mixture was diluted with CH,Cl, (10 mL/ mmol),
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and the solid was filtered off. The filtrate was concentrated under vacuum, and the
residue was purified through silica gel flash column chromatography (eluents: hexanes:

ethyl acetate = 25:1, then hexanes: ethyl acetate = 10:1) to afford methyl-p-tolylamine.

4-lodobut-1-yne (1.2 mmol) was added to a mixture of methyl-p-tolylamine (1 mmol)
and K,COj; (2 mmol) without solvents. The reaction was heated at 90 °C for 4 h and then
cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10 mL/
mmol), and the solid was filtered off. The filtrate was concentrated under vacuum, and
the residue was purified through silica gel flash column chromatography (eluents:
hexanes: ethyl acetate = 50:1, then hexanes: ethyl acetate = 25:1) to afford compound 6g
in 49 % yield in 2 steps. "H NMR (400 MHz, CDCls) & 7.04 (d, 2H, J = 7.2 Hz), 6.64 (d,
2H,J=17.2 Hz), 3.52 (t, 2H, J = 7.2 Hz), 2.93 (s, 3H), 2.41 (td, 2H, J = 7.2, 2.8 Hz), 2.25
(s, 3H), 1.98 (t, 1H, J = 2.8 Hz); °C NMR (125 MHz, CDCls) & 146.4, 129.8, 125.9,
112.6, 82.3, 69.5, 52.1, 38.5, 20.2, 16.2; IR (neat): 3301, 2914, 2368, 2113, 1617, 1519,
1356, 1185, 1111, 1039; MS (ES") Calculated for [C;,H ¢N]": 174.1; Found: 174.0.
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4-lodobut-1-yne (1.2 mmol) was added to a mixture of 1-(toluene-4-sulfonyl)-1H-indol-
5-ylamine (1 mmol) and K,COs (1 mmol) without solvents. The reaction was heated at
60 °C overnight and then cooled to room temperature. The reaction mixture was diluted
with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was concentrated
under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 7:1) to afford but-3-ynyl[1-(toluene-4-
sulfonyl)-1H-indol-5-yl]amine.

Iodomethane (1.2 mmol) was added to a mixture of but-3-ynyl-[ 1-(toluene-4-sulfonyl)-

1H-indol-5-yl]-amine (1 mmol) and K,CO; (1 mmol) in anhydrous acetonitrile (5 mL/

mmol). The reaction was stirred at 60 °C overnight and then cooled to room temperature.
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The reaction mixture was diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered
off. The filtrate was concentrated under vacuum, and the residue was purified through
silica gel flash column chromatography (eluents: hexanes: ethyl acetate = 5:1) to afford
compound 6h in 50 % yield in 2 steps. "H NMR (400 MHz, CDCl3) § 7.82 (d, 1H, J=9.2
Hz), 7.71 (d, 2H, J =8 Hz), 7.43 (d, 1H, J=3.6 Hz), 7.18 (d, 2H, J= 8 Hz), 6.82 (dd, 1H,
J=9.2,24Hz),6.75 (d, 2H, J = 2.4 Hz), 6.51 (d, 1H, J = 3.6 Hz), 3.54 (t, 2H, J= 7.2
Hz), 2.95 (s, 3H), 2.40 (td, 2H, J = 7.2, 2.4 Hz), 2.32 (s, 3H), 1.98 (t, 1H, J= 2.4 Hz); °C
NMR (125 MHz, CDCl;) 6145.7, 144.6, 135.4, 132.2, 129.8, 127.0, 126.8, 126.7, 114.3,
112.0, 109.3, 103.7, 82.2, 69.7, 52.8, 39.0, 21.5, 16.4; IR (neat): 3294, 2925, 2861, 2345,
2115, 1612, 1558, 1495, 1366, 1259, 1132, 1050, 876, 824; MS (ES") Calculated for
[C20H21N>0,S]": 353.1; Found: 353.4.
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4-Todobut-1-yne (1 mmol) was added to a mixture of aniline (2 mmol) and K,CO; (2
mmol) without solvents. The reaction was heated at 80 °C for 6 h and then cooled to room
temperature. The reaction mixture was diluted with CH,Cl, (10 mL/ mmol), and the solid
was filtered off. The filtrate was concentrated under vacuum, and the residue was purified
through silica gel flash column chromatography (eluents: hexanes: ethyl acetate = 15:1)

to afford but-3-ynylphenylamine.

Benzyl bromide (1.2 mmol) was added to a mixture of but-3-ynylphenylamine (2 mmol)
without solvents. The reaction was heated at 60 °C for 20 min. The reaction mixture was
diluted with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was
concentrated under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 50:1) to afford compound 6i in 43 %
yield in 2 steps. 'H NMR (400 MHz, CDCls) & 7.18 — 7.31 (m, 7H), 6.69— 6.72 (m, 3H),
4.60 (s, 2H), 3.65 (t, 2H, J = 7.6 Hz), 2.52 (td, 2H, J = 7.6, 2.8 Hz), 2.00 (t, 1H, J = 2.8
Hz); °C NMR (125 MHz, CDCls) & 147.7, 138.6, 129.3, 128.6, 126.9, 126.5, 116.7,
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112.2, 82.0, 69.8, 54.5, 50.2, 29.7, 17.0; IR (neat): 3278, 2918, 2360, 1595, 1504, 1449,
1360, 1246, 1213, 1165, 1026, 996; MS (ES") Calculated for [C;7H;sN]": 236.1; Found:
235.9.
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4-Todobut-1-yne (1 mmol) was added to a mixture of o-toluidine (2 mmol) and K,COs (2

\J

mmol) without solvents. The reaction was heated at 60 °C for 2 d and then cooled to room
temperature. The reaction mixture was diluted with CH,Cl, (10 mL/ mmol), and the solid
was filtered off. The filtrate was concentrated under vacuum, and the residue was purified
through silica gel flash column chromatography (eluents: hexanes: ethyl acetate = 25:1,

then hexanes: ethyl acetate = 15:1) to afford but-3-ynyl-o-tolylamine.

Iodomethane (1.2 mmol) was added to a mixture of but-3-ynyl-o-tolylamine (1 mmol)
and K,COj; (1 mmol) in anhydrous acetonitrile (5 mL/ mmol). The reaction was heated at
80 °C overnight and then cooled to room temperature. The reaction mixture was diluted
with CH,Cl, (10 mL/ mmol), and the solid was filtered off. The filtrate was concentrated
under vacuum, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 15:1) to afford desired product in 53 %
yield in 2 steps. "H NMR (500 MHz, CDCl3) & 7.16- 7.21 (m, 2H), 7.07 (d, 1H, J = 7.5),
7.00 (t, I1H, J=17), 3.14 (t, 2H, J = 7.5 Hz), 2.74 (s, 3H), 2.40 (td, 2H, J = 7.5, 2.5 Hz),
2.35 (s, 3H), 1.98 (t, 1H, J=2.5 Hz); >C NMR (125 MHz, CDCl3) § 151.1, 133.4, 131.1,
126.3, 123.3, 120.2, 82.6, 69.1, 54.8, 41.6, 18.2, 17.3;IR (neat): 3297, 2936, 2115, 1599,
1493, 1369, 1169, 1094, 1037, 944; MS (ES") Calculated for [C1,H¢N]": 174.1; Found:
174.0.
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mCPBA (1 equiv.) was added into a solution of a N-(but-3-ynyl)aniline (1 equiv.) and
NaHCO:s (1 equiv.) in CH,Cl; (0.05 M) under N, at 0 °C. The reaction was stirred at 0 °C
for 0.5 h. The N-oxide purified directly through silica gel flash column chromatography
(eluents: DCM: MeOH = 2: 1). The anhydrous hydrogen chloride gas was bubbled into
the eluent containing N-oxide then concentrated under vacuum to afford the desired
product in 80 % yield. 'H NMR (400 MHz, CDCls) & 7.94- 7.92 (m, 2H), 7.67- 7.57 (m,
3H), 4.71- 4.63 (m, 1H), 4.44-4.36 (m, 1H), 4.21 (s, 3H), 2.92- 2.85 (m, 1H), 2.41- 2.34
(m, 1H), 2.03 (t, 1H, J = 2.8 Hz); >C NMR (125 MHz, CDCls) §145.8,131.1, 130.4,
120.0, 77.1, 72.0, 69.2, 60.2, 13.9; IR (neat):2923, 2859, 2253, 1713, 1605, 1555, 1497,
1452, 1401; MS (ES") Calculated for [C;;H;4sNO]": 176.1; Found: 176.1.

General procedure A: Preparation of tetrahydrobenz[b]azepin-4-ones

Me mCPBA (1 equiv.), NaHCO3 (1 equiv.) Me
|
CH,Cly, 0°C N
N N 2L . N
R ~ Ry
|
¥ j\\ then PhsPAUNTf, (5 mol %) =
N -20°C o)
6 7

mCPBA (0.2 mmol) was added into a solution of a N-(but-3-ynyl)aniline (0.2 mmol) and
NaHCO; (0.2 mmol) in CH,Cl, (0.05 M) under N, at 0 °C. The N-oxide formation was
monitored by TLC. After completion of the N-oxide formation, Ph3PAuNTY; (5 mol %)
was added into the reaction at -20 °C. Upon completion, the reaction was diluted with
CH,Cl, (25 mL) and washed with 5 % aqueous Na,S;0; (10 mL), 10 % aqueous
NaHCO; (10 mL) and water. The organic layer was washed with brine, dried with
MgSOy, and concentrated under vacuum. The residue was purified through silica gel flash

column (eluents: hexanes: ethyl acetate = 15:1).
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Compound 5 was prepared in 79 % yield according to the general procedure A. The
reaction time is 30 min for the formation of N-oxide and 30 min for Au catalysis. 'H
NMR (500 MHz, CDCls) 6 7.27 (t, 1H, J= 6 Hz), 7.08 (d, IH, J= 7.5 Hz), 7.01 (d, 1H, J
=8 Hz), 7.00 (t, 1H, J = 6.5 Hz), 3.68(s, 2H), 3.26 (t, 2H, J = 6.5 Hz), 2.87 (s, 3H), 2.55
(t, 2H, J = 6.5 Hz); °C NMR (125 MHz, CDCl;) & 208.8, 149.3, 129.6, 129.4, 128.3,
122.2,118.2,53.9, 48.7, 41.6, 41.5; IR (neat): 2940, 2806, 2360, 1716, 1651, 1554, 1495,
1465, 1323, 1183, 1052; MS (ES") Calculated for [C;;H;30Na]": 198.1; Found: 198.0.

Me
N
Brm
(0]
Ta

Compound 7a was prepared in 73 % yield according to the general procedure A. The
reaction time is 30 min for the formation of N-oxide and 30 min for Au catalysis. 'H
NMR (400 MHz, CDCls) 6 7.36 (dd, 1H, J = 8.8, 2.4 Hz), 7.21 (d, 1H, J = 2.4 Hz), 6.86
(d, IH, J = 8.4 Hz), 3.64 (s, 2H), 3.26 (t, 2H, J = 6.8 Hz), 2.85 (s, 3H), 2.55 (t, 2H, J =
6.8 Hz); °C NMR (125 MHz, CDCl3) & 207.5, 148.3, 132.3, 131.3, 131.1, 119.8, 114.5,
53.6, 48.3, 41.6, 41.3; IR (neat): 2951, 2810, 2364, 2334, 1718, 1491, 1324, 1271, 1098;
MS (ES") Calculated for [C;;H;,BrNONa]": 276.0; Found: 275.9.
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N
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Compound 7b was prepared in 68 % yield according to the general procedure A. The

reaction time is 2 h for the formation of N-oxide and 30 min for Au catalysis. 'H NMR
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(400 MHz, CDCl3) & 7.36 (d, 1H, J = 8.4 Hz), 7.38 (s, 1H), 6.74 (d, 1H, J = 8.4 Hz), 3.63
(s, 2H), 3.28 (t, 2H, J = 7.2 Hz), 2.85 (s, 3H), 2.56 (t, 2H, J = 7.2 Hz); °C NMR (125
MHz, CDCl;) & 207.4, 149.0, 138.1, 137.2, 131.3, 120.2, 84.6, 53.5, 48.1, 41.5, 41.4; IR
(neat): 2934, 2856, 2364, 2334, 1717, 1491, 1322, 1269, 1093; MS (ES") Calculated for
[C11H3INO]': 302.0; Found: 301.7.

&
N
Meom
0]

Tc

Compound 7¢ was prepared in 73 % yield according to the general procedure A. The
reaction time is 15 min for the formation of N-oxide and 15 min for Au catalysis. 'H
NMR (400 MHz, CDCls) 6 6.98 (d, 1H, J = 6 Hz), 6.81 (dd, 1H, J= 8.8, 3.2 Hz), 6.69 (d,
1H, J= 2.8 Hz), 3.78 (s, 3H), 3.62 (s, 2H), 3.15 (t, 2H, J = 6.4 Hz), 2.81 (s, 3H), 2.51 (t,
2H, J = 6.4 Hz); >C NMR (125 MHz, CDCl3) § 209.2, 155.2, 142.7, 131.9, 119.3, 115.5,
112.7, 55.5, 54.9, 48.6, 41.9, 41.4; IR (neat): 2940, 2799, 1716, 1608, 1501, 1252, 1124,
1042; MS (ES") Calculated for [C1,H;sNO,Na]": 228.1; Found: 227.9.

0]
Me
O,N N
02N N
Me
(@]
ortho- para-

7d
Compound 7d was prepared in 58 % yield (ortho: para= 1.35 :1) according to the general
procedure A. The reaction time is 2 h for the formation of N-oxide and 30 min for Au
catalysis. '"H NMR (500 MHz, CDCls) & 7.79 (d, 1H, para, J=2 Hz,), 7.77 (dd, 1H, para,
J=28,2Hz),7.44 (d, 1H, ortho, J = 8 Hz), 7.37 (t, 1H, ortho, J= 8 Hz), 7.23 (d, 1H, para,
J=17.5Hz), 7.20 (d, 1H, ortho, J= 8 Hz), 3.83 (s, 3H, ortho), 3.81 (s, 3H, para), 3.41 (t,
2H, para, J = 6 Hz), 3.35 (t, 2H, ortho, J= 6.8 Hz), 2.99 (s, 3H, para), 2.93 (s, 3H, ortho),

SI-13



2.61 (t, 2H, para, J = 6.4 ), 2.59 (t, 2H, ortho, J = 6.8 Hz); *C NMR (125 MHz, CDCl;)
5205.7, 204.7, 151.0, 150.5, 150.1, 148.4, 135.2, 130.3, 128.4, 123.6, 122.4, 1117.3,
116.4, 112.5, 53.2, 52.9, 48.8, 43.7, 41.7, 41.6, 41.5, 40.8; IR (neat): 2914, 2855, 2360,
1718, 1525, 1345, 1109; MS (ES+) Calculated for [C1,H;sNO,Na]": 228.1; Found: 227.9.

0]
Me
Me N
Me N
Me
@]
ortho para

Te

Compound 7e was prepared in 70 % yield (ortho: para= 1:1) according to the general
procedure A. The reaction time is 30 min for the formation of N-oxide and 30 min for Au
catalysis. '"H NMR (400 MHz, CDCls) & 7.17 (t, 1H,ortho, J = 7.6 Hz), 6.96 (d, 1H, para,
J=17.6Hz), 6.91 (d, 1H, J = 8 Hz), 6.88 (d, 1H, J= 7.6 Hz), 6.83 (s, 3H, para), 6.76 (d,
IH, para, J = 7.6 Hz), 3.71 (s, 2H), 3.64 (s, 2H, para), 3.25 (t, 2H, para, J = 6.8 Hz),
3.21 (t, 2H, J = 6 Hz), 2.86 (s, 3H, para), 2.85 (s, 3H), 2.55 (t, 2H, para, J = 6.8 Hz),
2.50 (t, 2H, J = 6 Hz), 2.34 (s, 3H, para), 2.29 (s, 3H); °C NMR (125 MHz, CDCls) &
209.2, 208.8, 149.5, 149.1, 138.1,136.2, 129.4, 128.7, 126.3, 124.7, 122.8, 119.0, 116.3,
54.0, 48.3, 44.3, 41.9, 41.6, 41.5, 40.9, 21.4, 20.4; IR (neat): 2925, 2806, 2360, 1718,
1577, 1454, 1324, 1174; MS (ES") Calculated for [C,H;sNONa]": 212.1; Found: 211.9.
Compound Para- 7Te: 'H NMR (400 MHz, CDCl3) 6 7.17 (t, 1H, J= 7.6 Hz), 6.91 (d, 1H,
J=8Hz), 6.88 (d, 1H, J=7.6 Hz), 3.71 (s, 2H), 3.21 (t, 2H, J= 6 Hz), 2.85 (s, 3H), 2.50
(t, 2H, J= 6 Hz), 2.29 (s, 3H); °C NMR (125 MHz, CDCls) & 208.8, 149.5, 136.2, 128.7,
127.5, 124.7, 116.3, 54.0, 44.3, 41.9, 40.9, 20.4; IR (neat): 2925, 2806, 2360, 1718, 1577,
1454, 1324, 1174; MS (ES+) Calculated for [C12H15N0Na]+: 212.1; Found: 211.9.
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Compound 7f was prepared in 40 % yield according to the general procedure A. The
reaction time is 30 min for the formation of N-oxide and 30 min for Au catalysis. 'H
NMR (500 MHz, CDCls) 6 7.90 (dd, 1H, J= 8.4, 2.4 Hz), 7.72 (d, 1H, J = 2 Hz), 6.89 (d,
1H, J=8.4 Hz), 4.34 (q, 2H, J = 7.2 Hz) 3.80 (s, 2H), 3.50 (t, 2H, J = 6 Hz), 2.99 (s, 3H),
2.64 (t, 2H, J = 6.4 Hz), 1.37 (t, 3H, J = 7.2 Hz); >C NMR (125 MHz, CDCl;) & 207.1,
166.4, 152.9, 131.7, 130.2, 125.3, 122.2, 116.4, 60.6, 52.2, 48.9, 41.7, 41.4, 14.4; IR
(neat): 2914, 2360, 2338, 1705, 1603, 1508, 1363, 1274, 1183, 1113, 1029; MS (ES")
Calculated for [C14H17NO3Na]+: 270.1; Found: 269.9.

Me
N
SO0
(@]
7g

Compound 7g was prepared in 70 % yield according to the general procedure A. The
reaction time is 30 min for the formation of N-oxide and 30 min for Au catalysis. 'H
NMR (500 MHz, CDCls) 6 7.07 (dd, 1H, J = 8.4, 1.6 Hz), 6.91- 6.94 (m, 2H), 3.63 (s,
2H), 3.20 (t, 2H, J = 6.8 Hz), 2.83 (s, 3H), 2.53 (t, 2H, J = 6.8 Hz), 2.28 (s, 3H); "°C
NMR (125 MHz, CDCl3) & 209.2, 146.9, 131.8, 130.3, 129.7, 128.7, 118.1, 54.4, 48.6,
41.7,41.5, 20.5; IR (neat): 2940, 2364, 2323, 1718, 1504, 1326, 1274, 1178, 1089, 1035;
MS (ES") Calculated for [C1,H;sNONa]™: 212.1; Found: 211.9.

@)
Me
N, N
/ Me 7
/N N
S s/ O

T T
ortho-Th para-7h’
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Compound ortho-Th and para-Th was prepared in 65 % yield in a 1:1 separable mixture
according to the general procedure A. The reaction time is 30 min for the formation of N-
oxide and 30 min for Au catalysis. For compound ortho-7h : 'H NMR (400 MHz,
CDCl3) 6 7.86 (d, 2H, J= 8.8 Hz), 7.74 (d, 2H, J= 8.8 Hz), 7.54 (d, 2H, /= 3.6 Hz), 7.21
(d, 2H, J= 8.8 Hz), 7.05 (d, 2H, J = 5.2 Hz), 6.58 (d, 2H, J = 3.6 Hz), 3.78 (s, 2H), 3.23
(t, 2H, J = 6.8 Hz), 2.86 (s, 3H), 2.50 (t, 2H, J = 6.8 Hz), 2.34 (s, 3H); °C NMR (125
MHz, CDCls) & 208.6, 144.9, 135.3, 130.8, 130.6, 129.9, 127.0, 126.8, 121.6, 116.1,
112.7,107.1, 54.7, 44.3, 42.0, 41.6, 21.6; IR (neat): 2926, 2861, 2381, 2345, 2327, 1714,
1597, 1558, 1495, 1451, 1369, 1272, 1172, 1142, 1050, 876, 824; MS (ES") Calculated
for [C20H20N2038Na]+: 391.1; Found: 391.4. For compound para-Th: '"H NMR (400
MHz, CDCl3) 6 7.74 (d, 2H, J = 8.4 Hz), 7.71 (s, 1H), 7.49 (d, 1H, J= 3.6 Hz), 7.22 (d,
2H, J=8.8 Hz), 7.17 (s, 1H), 6.57 (d, 1H, J= 3.6 Hz), 3.73 (s, 2H), 3.14 (t, 2H, J = 6.8
Hz), 2.84 (s, 3H), 2.47 (t, 2H, J = 6.8 Hz), 2.34 (s, 3H); °C NMR (125 MHz,CDCl;)8
209.1, 145.8, 144.9, 135.4, 130.8, 129.9, 128.7, 126.8, 126.4, 114.0, 110.8, 108.8, 54.7,
49.1,42.1, 41.1, 21.6; IR (neat): 2925, 2861, 2382, 2347, 2081, 1713, 1607, 1557, 1495,
1451, 1371, 1260, 1172, 1120, 1092, 105, 875, 824; MS (ES") Calculated for
[C20H20N>03SNa]’™: 391.1; Found: 391.2.

Ph

e

7i
Compound 7i was prepared in 69 % yield according to the general procedure A. The
reaction time is 2h for the formation of N-oxide and 30 min for Au catalysis."H NMR
(500 MHz, CDCl3) 8 7.31- 7.36 (m, 4H), 7.23- 7.27 (m, 2H), 7.12 (d, 1H, J = 7.5 Hz),
7.07 (d, 1H, J= 8.0 Hz), 6.97 (td, 1H, J=17.5, 1 Hz), 4.34 (s, 2H), 3.29 (s, 2H), 3.23 (t,
2H, J=7 Hz), 2.53 (s, 3H), 2.53 (t, 2H, J = 7 Hz); °C NMR (125 MHz, CDCl;) & 208.6,
149.1, 138.4, 129.8, 129.4, 128.6, 128.4, 128.0, 127.3, 122.5, 119.4, 58.2, 50.9, 48.9, 41.6;
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IR (neat): 2918, 2843, 2360, 2334, 1716, 1495, 1365, 1224; MS (ES+) Calculated for
[C17H;7NONa]": 274.1; Found: 273.9.

MeMe

9
Compound 9 was prepared in 20 % yield according to the general procedure A. The
reaction time is 1 h for the formation of N-oxide and 30 min for Au catalysis. For
compound 8: 'H NMR (400 MHz, CDCl3) & 7.16- 7.23 (m, 2H), 7.05 (s, 1H), 7.03 (s,
1H), 3.22 (t, 4H, J = 6 Hz), 2.61 (t, 2H, J = 6 Hz), 2.39 (s, 3H); °C NMR (125 MHz,
CDCl) 6 208.9, 147.0, 135.5, 131.7, 131.1, 130.8, 124.2, 51.0, 49.2, 41.3, 40.9, 19.2.

/% N
NH ! _ )
K2CO
2 3 é
10

4-lodobut-1-yne (1 mmol) was added to a mixture of 1,2,3,4-Tetrahydro-quinoline (2

mmol) and K,CO; (2 mmol) without solvents. The reaction was heated at 60 °C for 4 h
and then cooled to room temperature. The reaction mixture was diluted with CH,Cl, (10
mL/ mmol), and the solid was filtered off. The filtrate was concentrated under vacuum,
and the residue was purified through silica gel flash column chromatography (eluents:
hexanes: ethyl acetate = 25:1, then hexanes: ethyl acetate = 15:1) to afford compound in
72 % yield. "H NMR (400 MHz, CDCl3) & 7.03 (t, 1H, J = 7.2 Hz), 7.03 (d, 1H, J = 7.2
Hz), 6.60— 6.56 (m, 2H), 3.48 (t,2H, J=7.6 Hz ), 3.33 (t, 2H, J=5.6 Hz ), 2.74 (t, 2H, J
=6.4Hz), 245 (td, 2H, J=8.4 Hz, J=2.4 Hz), 1.99 (t, 1H, J= 2.4 Hz), 1.97-1.92 (m,
2H); °C NMR (125 MHz, CDCls)  144.3, 129.3, 127.2, 122.5, 116.0, 110.3, 82.4, 69.5,
50.4, 49.6, 28.0, 22.1, 15.9; IR (neat): 3288, 2926, 1600, 1450, 1344; MS (ES")
Calculated for [C13HsN]": 186.1; Found: 186.0.
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Compound 11 was prepared in 57 % yield according to the general procedure A, (2-
biphenyl)Bu,PAuNTf, was used. The reaction temperature for Au-catalysis was room
temperature and the reaction time was 40 min. '"H NMR (400 MHz, CDCl3) & 6.97 (d, 1H,
J=72Hz), 6.87 (d, 1H, J= 6.4 Hz), 6.80-6.76 (m, 1H), 3.73 (s, 2H), 3.43 (t, 2H, J=6.4
Hz), 3.20 (t, 2H, J = 5.6 Hz), 2.77 (t, 2H, J = 6.4 Hz), 2.63 (t, 2H, J = 6.4 Hz),
1.90-1.84(m, 2H); °C NMR (125 MHz, CDCl;) &208.6, 144.8, 128.6, 128.5, 128.0,
126.3, 120.5, 52.0, 51.7, 49.1, 42.0, 27.8, 19.4; IR (neat): 2936, 2855, 1718, 1595, 1491,
1450, 1317; MS (ES") Calculated for [C;3H;sNNaO]": 224.1; Found: 224.1.

N
o \\)QO
13 14

Compound 13 was isolated in 40 % yield along with 14 (26 % yield) according to the
general procedure A, (2-biphenyl)Bu,PAuNTf, was used. The reaction temperature for
Au-catalysis was room temperature and the reaction time was 30 min. From compound
13: '"H NMR (400 MHz, CDCl3) & 7.00 (d, 1H, J = 7.2 Hz ), 6.78 (d, 1H, J = 7.6 Hz),
6.67-6.63 (m, 1H), 3.90 (s, 2H), 3.43-3.39 (m, 4H), 2.93 (t, 2H, J = 8.4 Hz), 2.83 (t, 2H, J
= 5.6 Hz);”C NMR (125 MHz, CDCl3) § 207.1, 150.1, 131.0, 128.8, 123.4, 119.2, 114.2,
56.0, 47.9, 45.8, 44.6, 28.7; IR (neat): 2926, 2855, 1713, 1602, 1558, 1494, 1452; MS
(ES+) Calculated for [C12H13NNaO]+: 210.1; Found: 209.9. For compound 14 was
isolated in 26 % yield when making the compound 13 according to the general procedure
A. "HNMR (400 MHz, CDCl3) § 7.62 (d, 1H, J = 8 Hz), 7.33 (d, 1H, J = 8.4 Hz), 7.25-
7.19 (m, 1H), 7.13-7.08 (m, 2H), 6.47 (d, 1H, J = 2.8 Hz), 4.42 (t, 2H, J= 6.4 Hz), 2.94 (t,
2H, J = 6.4 Hz), 2.10 (s, 3H);>C NMR (125 MHz, CDCl3) & 206.2, 135.5, 128.7, 128.2,
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121.5, 121.1, 119.4, 109.0, 101.4, 43.4, 40.5, 30.4; IR (neat): 2923, 2855, 1711, 1607,
1489, 1453, 1399; MS (ES+) Calculated for [C12H13NNaO]+: 210.1; Found: 209.9.

'Yle BulLi Me
N N-buLl N
N - A
©/ V\H CICO,Me, THF ©/ V\cozlvle
4 15a

Compound 4 (1 mmol) was dissolved in THF (5 mL), and the resulting solution was
cooled to -78 °C in a dry ice-acetone bath. n-BuLi (1.2 mmol) was added drop-wise over
3 minutes. After stirring at -78 °C for 0.5 h, The resulting mixture was stirred at -78 °C for
another 0.5 h. Methyl chloroformate (1.2 mmol) was added in one portion. The reaction
was allowed to warm to room temperature and stirred for 1 h. The reaction mixture was
then quenched with sat. aqueous NH4Cl. The organic layer was separated. The aqueous
layer was extracted with diethyl ether (2 x 10 mL). The combined organic layers was
washed with brine (25 mL), dried upon MgSQ,, filtered and concentrated. The residue
was purified through silica gel flash column chromatography (eluents: hexanes: ethyl
acetate = 2:1) to yield the desired compound 15a in 60 % yield. 'H NMR (400 MHz,
CDCl) & 7.27—-7.23 (m, 2H), 6.76— 6.70 (m, 3H), 3.77 (s, 3H), 3.63 (t, 2H, J = 7.2 Hz),
2.99 (s, 3H), 2.58 (t, 2H, J = 7.2 Hz); *C NMR (125 MHz, CDCls) & 154.0, 148.0, 129.4,
117.0, 112.3, 87.2, 74.0, 52.6, 50.8, 38.5, 16.6; IR (neat): 3028, 2926, 2236, 1715, 1598,
1502, 1433, 1356, 1258; MS (ES+) Calculated for [Ci3H sNNaO,]": 240.1; Found: 240.1.

Me .
| n-BulLi

Me
I
O/NV\ ©/NV\
4 15b

Compound 4(1 mmol) was dissolved in Et;O (5 mL), and the resulting solution was

H (MeCO),0, Et,0 COMe

cooled down to -78°C in a dry ice-acetone bath. n-BuLi (1.1 mmol) was added drop-wise

over 5 minutes. After stirring at -78 °C for 0.5 h. The resulting mixture was stirred at -
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78°C for another 0.5 h. Acetyl chloride (12 mmol) was added in one portion. The reaction
was allowed to warm to room temperature and stirred for 6 hours. The reaction mixture
was then quenched with sat. aqueous NH4Cl. The organic layer was separated. The
aqueous layer was extracted with diethyl ether (2 x 10 mL). The combined organic layers
was washed with brine (25 mL), dried upon MgSQ,, filtered and concentrated. The
residue was purified through silica gel flash column chromatography (eluents: hexanes:
ethyl acetate = 2:1) to yield the desired compound 15b in 60 % yield. '"H NMR (400 MHz,
CDCl) ¢ 7.27—-7.23 (m, 2H), 6.76— 6.71 (m, 3H), 3.63 (t, 2H, J = 7.2 Hz), 2.99 (s, 3H),
2.61 (t, 2H, J=7.2 Hz), 2.29 (s, 3H); °C NMR (125 MHz, CDCl3) & 184.6, 148.1, 129.4,
117.0, 112.3, 91.2, 82.3, 50.9, 38.4, 32.6, 16.9; IR (neat): 2923, 2859, 2209, 1674, 1602,
1499, 1356, 1229; MS (ES+) Calculated for [C13H15NNaO]+: 224.1; Found: 224.1.

I\I/Ie I\I/Ie
N Pd(PPh3),Cl,, Cul N
S (7
H COPh
CICOPh, EtzN
4 15¢

To a solution of anhydrous Et;N (2 mL) was successively added copper iodide (0.05
mmol), dichlorobis(triphenylphosphine)palladium (0.05 mmol). Under nitrogen,
compound 4 (1.32 mmol) and benzoyl chloride (1.5 mmol) were added in succession.
The resulting mixture was stirred at room temperature for 8 h. The reaction was quenched
by filtration through a pad of silica gel using ethyl acetate as eluent. The filtrate was
concentrated, and the residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 2:1) to yield the desired compound 15c¢
in 52 % yield. "H NMR (400 MHz, CDCl;) & 8.10 (d, 2H, J = 6.8 Hz), 7.59 (t, 1H, J=7.2
Hz), 7.45 (t,2H, J=7.6 Hz), 7.27 (t, 2H, J = 8.8 Hz), 6.77—- 6.33 (m, 3H), 3.72 (t, 2H, J
= 6.8 Hz), 3.02 (s, 3H), 2.75 (t, 2H, J = 6.8 Hz); °C NMR (125 MHz, CDCl;) § 177.9,
148.1, 136.6, 134.0, 129.5, 129.4, 128.5, 117.0, 112.4, 93.9, 80.7, 50.9, 38.4, 17.3; IR
(neat): 3058, 2920, 2196, 1642, 1598, 1502, 1452, 1263; MS (ES") Calculated for
[Ci1sH7NNaO]': 286.1; Found: 286.1.
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@NV\H n-BuLi ©/NM\

CISO,Me, THF
4 15d

SO,Me

Ccompound 4 (2 mmol) was dissolved in THF (7 mL), and the resulting solution was
cooled down to -78°C in a dry ice-acetone bath. n-BuLi (3 mmol) was added drop-wise
over 3 minutes. After stirring at -78 °C for 1 h. Methanesulfonyl chloride (2.4 mmol) was
added in dropwise. The reaction was allowed to warm to room temperature and stirred for
overnight. The reaction mixture was then quenched with sat. aqueous NH4Cl. The
organic layer was separated. The aqueous layer was extracted with diethyl ether (2 x 10
mL). The combined organic layers was washed with brine (25 mL), dried upon MgSOsy,
filtered and concentrated. The residue was purified through silica gel flash column
chromatography (eluents: hexanes: ethyl acetate = 2:1) to yield the desired compound
15d in 18 % yield. 'H NMR (400 MHz, CDCls) & 7.28- 7.24 (m, 2H), 6.77- 6.71 (m, 3H),
3.67 (t, 2H, J = 6.8 Hz), 3.08 (s, 3H), 2.99 (s, 3H), 2.67 (t, 2H, J = 6.8 Hz); °C NMR
(125 MHz, CDCls) & 184.6, 148.1, 129.4, 117.0, 112.3, 91.2, 82.3, 50.9, 38.4, 32.6, 16.9;
IR (neat): 3018, 2923, 2862, 2202, 1600, 1502, 1450, 1322, 1148; MS (ES") Calculated
for [C12H15NNa028]+: 260.1; Found: 260.0.

I\I/Ie

I
N I Pd(PPhs),Cl,, Cul N
©/ \/NH * \©\ ©/ %
NO2 EtzN
NO

4

2

To a solution of anhydrous Et;N (2 mL) was successively added copper iodide(0.03
mmol), dichlorobis(triphenylphosphine)palladium (0.015 mmol). Under nitrogen,
compound 4 (0.3 mmol) and 1-iodo-4-nitro-benzene (0.3 mmol) were added in
succession. The resulting mixture was stirred at 80 °C for 10 min. The reaction was
cooled down to room temperature and quenched by filtration through a pad of silica gel
using ethyl acetate as eluent. The filtrate was concentrated, and the residue was purified
through silica gel flash column chromatography (eluents: hexanes: ethyl acetate = 2:1) to

yield the desired compound in 71 % yield. '"H NMR (400 MHz, CDCls) & 8.15 (d, 2H, J =
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7.2 Hz), 7.47 (d, 2H, J = 7.2 Hz), 7.28— 7.24 (m, 2H), 6.78— 6.72 (m, 3H), 3.68 (t, 2H, J
= 7.2 Hz), 3.03 (s, 3H), 2.71 (t, 2H, J = 7.2 Hz); >C NMR (125 MHz, CDCl;) & 148.4,
146.8, 132.2, 130.7, 129.3, 123.5, 116.8, 112.3, 94.0, 80.6, 51.5, 38.4, 17.7; IR (neat):
2923, 2855, 2219, 1593, 1506, 1342; MS (ES") Calculated for [C17H¢N,O,H]": 281.1;
Found: 281.1.

O,N

The above compound was prepared in 44 % yield according to the general procedure A.
The reaction time is 30 min for the formation of N-oxide and 30 min for Au catalysis. 'H
NMR (400 MHz, CDCl3) 6 7.13 (d, 2H, J=9.2 Hz ), 7.38-7.33 (m, 3H), 7.20 (d, IH, J =
7.6 Hz), 7.08-7.04 (m, 2H), 4.75 (s, 1H), 3.42-3.35 (m, 1H), 3.18-3.13 (m, 1H),
2.96-2.89(m, 1H), 2.84 (s, 3H), 2.56-2.51 (m, 1H); °C NMR (125 MHz, CDCls) & 207.8,
148.2, 146.2, 133.8, 130.4, 130.0, 129.4, 124.0, 123.4, 120.1, 63.5, 56.0, 41.7, 39.9; IR
(neat): 2933, 2859, 1716, 1600, 1517, 1491, 1447, 1346; MS (ES") Calculated for
[C17H16N2NaOs]": 319.1; Found: 319.0.

SI-22



General procedure B: Preparation of EWG substituted tetrahydrobenz|b]azepin-4-

ones

mCPBA (1 equiv.), NaHCO; (1 equiv.)

Me
N
@ CH,Cl,, 0°C/-20°C N N
X
EWG 0

mCPBA (0.2 mmol) was added into a solution of a N-(but-3-ynyl)aniline (0.2 mmol) and
NaHCOs; (0.2 mmol) in CH,Cl, (0.05 M) under N, at 0 °C. The product formation was

monitored by TLC. Upon completion, Upon completion, the reaction mixture was diluted
with CH,Cl, (25 mL) and washed with 5 % aqueous Na,S,03 (10 mL), 10 % aqueous
NaHCO; (10 mL), water and brine. The organic layer was dried with MgSQy4, and
concentrated under vacuum. The residue was purified through silica gel flash column

chromatography (eluents: hexanes: ethyl acetate=2:1).

Me
N

OH
OMe

16a

o)

Compound 16a was prepared in 73% yield according to the general procedure B, reaction
time is 30 min. "H NMR (500 MHz, CDCl5) & 13.01(s, 1H), 7.29 (d, 1H, J = 7.5 Hz),
7.26-7.22 (m, 1H), 7.06-7.01 (m, 2H), 3.76(s, 3H), 3.48-3.45 (m, 1H), 2.80 (s, 3H), 2.34
(t, 2H, J=7 Hz); >C NMR (125 MHz, CDCl3) § 177.1, 171.8, 147.6, 131.2, 128.9, 127.5,
121.6, 118.8, 100.3, 62.2, 52.0, 41.4, 32.2; IR (neat): 2936, 2859, 1646, 1612, 1491, 1443,
1341, 1224; MS (ES") Calculated for [C13H;sNNaO3]": 256.1; Found: 256.0.
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Z/(‘D

OH
Me

16b

@)

Compound 16b was prepared in 76% yield according to the general procedure B, the
reaction time was 60 min. 'H NMR (400 MHz, CDCls) § 7.29-7.26(m, 1H), 7.11-7.03(m,
3H), 3.67-3.55(m, 1H), 3.05-2.99 (m, 1H), 2.79(s, 3H), 2.65-2.55 (m, 1H), 2.29-2.23 (m,
1H), 2.10 (s, 3H); °C NMR (125 MHz, CDCls) & 197.6, 184.7, 148.3, 131.0, 130.6,
128.1, 122.3, 118.9, 112.5, 59.1, 41.4, 37.6, 22.3; IR (neat): 2926, 2859, 1602, 1494,
1450, 1405, 1268; MS (ES") Calculated for [C;3H;sNNaO,]": 240.1; Found: 240.0.

16¢

Compound 16¢ was prepared in 82 % yield according to the general procedure B, the

reaction time was 1 h. "H NMR (400 MHz, CDCls) § 7.32-7.27 (m, 1H), 7.22-7.16 (m,
5H), 7.08 (d, 1H, J = 8 Hz), 6.71-6.67 (m, 1H), 6.62 (d, 1H, J = 7.6Hz), 3.91-3.86 (m,
1H), 3.15-3.11 (m, 1H), 2.89 (s, 3H), 2.78-2.71 (m, 1H), 2.44-2.41 (m, 1H); °C NMR
(125 MHz,CDCI3)d 198.8, 180.4, 148.2, 135.5, 132.1, 131.4, 130.4, 129.5, 128.1, 127.6,
122.2, 118.5, 111.7, 58.9, 41.3, 37.9; IR (neat): 2930, 2808, 1725, 1600, 1560, 1494,
1455, 1403, 1334; MS (ES+) Calculated for [C18H17NNa02]+: 302.1; Found: 302.0.
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O:/S:O o

Me
16d

Compound 16d was prepared in 63 % yield according to the general procedure B, the
reaction temperature was -20 °C and reaction time was 4 h. 'H NMR (400 MHz, CDCl;) &
7.47-7.43(m, 1H), 7.39(d, 1H, J = 8 Hz), 7.19-7.15(m, 2H), 4.65(s, 1H), 3.52-3.45(m,
1H), 3.07-3.02 (m, 1H), 2.99(s, 3H), 2.89-2.83 (m, 1H), 2.79(s, 3H), 2.57-2.52 (m,
1H);"*C NMR (125 MHz, CDCl3) 8 201.6, 148.8, 133.8, 131.5, 125.4, 124.4, 120.3, 79.1,
55.9, 41.4, 40.8, 40.5; IR (neat): 2930, 2862, 1720, 1600, 1556, 1492, 1453, 1403; MS
(ES+) Calculated for [C12H15NNa03$]+: 276.1; Found: 276.0.
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cuili-1-165-2-1H

Sample: cuili-1-165-2-1H
Sample ID: s_20081209_13
File: 1301.fid

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K

Sample #13, Operator: licui
File: 1301

VNMRS-400 “nmr400.localdomain”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

width 6410.3 Hz

8 repetitions

OBSERVE H1, 399.8626887 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536

Total time 0 min, 31 sec

Me

4

SI-26




cuili-methylamine

Automation directory: /home/walkup

File : exp
sample id : tmpstudy

Pulse Seguence: s2pul

solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

19456 repetitions X
OBSERVE C13, 125.6732818 MHz
DECOUPLE H1, 499.7964114 MHz
power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 16 hr, 2 min, 14 sec

\<:anw<m\nmaw\m:d0|~==m.»».am

Me

74
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cuili-138-2-1H
File: cuili-138-2-1H

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 238.1 K
Operator: walkup

File: cuili-138-2-1H
INOVA-500 "mesguite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

width 8012.8 Hz

24 repetitions

OBSERVE H1i, 489.7939144 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 6 min, 31 sec

Br

Me

4

SI-28




cuili-138-2-1H

Automation directory: /home/w
File : \a:n\mﬂmmsam\ssﬂmoa\nm

sample id : tmpstudy

Pulse Seguence: s2pul

solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-138-2-13C
VNMRS-500 "nmrS500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

6812 repetitions
OBSERVE Cl13, 125.6732795 MHz
DECOUPLE H1, 499.7964114 MHZ
power 39 dB

continuously on

wALTZ2-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 160 hr, 22 min, 28 sec

alkup/vnmrsys/
ﬁm\N:mza\dwnci\n:*

nmam\m:a01~==m.~p.mclow
1i-138-2-13C.fid

Br

Me

74
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cuili-149-1

Automation directory: /home/walkup/vamrsys/data/auto_2008.11.27_04
File : /mnt/argenta/mr400/data/Zhang/yupengl/2008-11-27-H-1.f1id
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13
Temp. 25.0 C / 298.1 K
Operator: walkup
File: 2008~11-27-H-1
VNMRS-400 "mr4oo"
Me

Relax. delay 1.000 sec N
Pulse 45.0 degrees

Acq. time 2.049 sec

width 6410.3 Hz

8 repetitions |

OBSERVE H1, 400.0565585 MHz

DATA PROCESSING

Resol. enhancement =0.0 Hz

FT size 65536 OU
Total time 0 min, 24 sec

4

[—

SI-30
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>:aoamﬁ.o: directory: \:osm\smdxcu\<:51w<m\nmam\mcno 2008.11.30_03
File : /mnt/argenta/nmr500/data/Zhang/yupeng2/2008-11-30-C13-1. Tid
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: walkup
File: 2008-11-30-C13-1
VNMRS-500 "nmr500"
Me

Relax. delay 1.000 sec N

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

552 repetitions |
OBSERVE C13, 125.6732930 MHz LHHV
DECOUPLE H1, 499.7964114 MHz

Power 39 dB

continuously on OU

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 46 min, 11 sec
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cuili-138-1-1H

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.09
File : /mnt/argenta/nmr5008/data/Zhang/licui/cuili-138-1-1H.fid

Sample id : tmpstudy
Sample : 4-hydroxy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-138-1-1H
VNMRS-500 "nmrS500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

Width 8012.8 Hz

44 repetitions
OBSERVE H1, 499.7933153 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 6 min, 31 sec

MeO™ RS
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cuili-138-1-13C
File: cuili-138-1-13C

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-138-1-13C
INOVA-500 "mesquite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

11200 repetitions
OBSERVE C13, 125.6732799 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ~-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131672
Total time 25 hr, 39 min, 35 sec

MeO

Me

7
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cuili-11242008-mNO2~1H

Automation directory: \:oam\im_x:n\<=anw<m\umﬁm\mcH0|~==m.HH.NaIHw

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.049 sec
Width 8012.8 Hz

28 repetitions

OBSERVE H1, 489.7939123 MHz

DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 6 min, 31 sec

O.N
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cuili-11242008-mNO2-1H

Automation directory: \:oam\£m~x:u\<3aﬂm<m\nmnm\mcH0|Noom.»H.Nalnw

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 “"nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 30487.8 Hz

16640 repetitions
OBSERVE C13, 125.6732841 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALT2-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 12 hr, 48 min, 47 sec

O.N
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cuili-139-1

Automation directory: \:oam\zmdx:U\<=51m<m\umam\m:ﬁOImacm.wm.aulum
File : /mnt/argenta/mr400/data/zhang/licui/cuili-139=1-1H.fid
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K

Operator: walkup

File: cuili-139-1-1H

VNMRS-400 "mr400" 7)0

Relax. delay 1.000 sec

Pulse 45.0 degrees Me N
Acg. time 2.049 sec

Width 6410.3 Hz

40 repetitions ///
OBSERVE Hl, 400.0565508 MHz ///
DATA PROCESSING
Resol. enhancement -0.0 Hz
FT size 65536 QO
Total time 6 min, 31 sec
©
@
7]
] A " i
T T T T T Y T T T T T T T T T T T T T T T T T T —
7 6 5 a4 3 2 -0 ppm
- e - e Lt -
6.33 13.85 14.72 5.51
19.01 20.03 20.55



cuili-139-1-13C
File: cuiii-139-1-13Ca

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-139-1-13Ca
INOVA-500 '"mesquite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

17856 repetitions
OBSERVE C13, 125.6732781 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ~16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 12 hr, 49 min, 47 sec

Me N
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cuili-155-1-1H

Automation directory: /home/walkup/vamrsys/data/auto_2008.11.30_04

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmrS500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.049 sec
width 8012.8 Hz

28 repetitions

OBSERVE H1, 499.7939127 MHz

DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 6 min, 31 sec
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cuili-155-1-13C

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.02

File : exp
Sample id : tmpstudy
Sample : PMBr in CDC13

Pulse Seqguence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 Hz

378 repetitions

OBSERVE C13, 125.6732846 MHz
DECOUPLE H1, 499.7964114 MHz

Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072

Total time 38 min, 29 sec

Me

EtO,C

Z4
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cuili-164-2-1H

Sample: cuili-146-2-1H
Sample ID: s_20081208_05
File: 0501.fid

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K

Sample #5, Operator: licui
File: 0501

VNMRS-400 '"nmr400.localdomain"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

width 6410.3 Hz

8 repetitions

OBSERVE H1l, 399.8626975 MHz
DATA PROCESSING

Resol. enhancement ~0.0 Hz
FT size 65536

Total time 0 min, 31 sec

Me

Me

4
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cuili-1-164-1-13C

Automation directory: \:oam\imar:U\<:5ﬂw<m\nmam\m=ﬁolmacm.HN.awlau

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdc13

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
width 30487.8 Hz

5824 repetitions

OBSERVE C13, 125.6732855 MHz
DECOUPLE H1, 499.7964114 MHz

Power 39 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072

Total time 12 hr, 49 min, 47 sec

Me

Me

i
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pengyu-2008-12-05-H-3

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.05_07
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdc13
Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-400 "mr4og"
Me

Relax. delay 1.000 sec 94
Pulse 45.0 degrees

Acg. time 2.049 sec

Width 6410.3 Hz

64 repetitions

OBSERVE H1, 400.0565537 MHz

D<=\
7

DATA PROCESSING ._..
Resol. enhancement -0.0 Hz .
FT size 65536
Total time 3 min, 15 sec 6h
(s
hi
0
- \ L
_ T T T T 7 T T T T _ T T T T _ T T T 7 T T T _ T T — T T T T A T T T g
8 7 6 5 q 3 2 1 ppm
b e s Eas W B Es L o
1.02 0.398 0.86 0.99 3.00 3.28

2.05 2.06 1.01 2.34 2.24 0.91



pengyu-12-5-C13-1

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.05

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS~-500 "nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

wWidth 30487.8 Hz

18000 repetitions
OBSERVE C13, 125.6732785 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 6.5 Hz

FT size 131072
Total time 11 hr, 32 min, 49 sec

6h
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cuili-130-1-1H

Automation a‘ﬂmnﬁoﬂ<w /home/walkup/vnmrsys/data/auto_2008.12.03_16
File : /mnt/argenta/mr400/data/Zhang/licui/cuili-130=1-1H.fid

Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-130-1~1H
VNMRS-400 "mr400"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.049 sec
Width 6410.3 Hz

60 repetitions

OBSERVE H1, 400.0565491 MHz
DATA PROCESSING
Resol. enhancement —-0.0|Hz
FT size 65536

Total time 6 min, 37 sec

-
N~

6i

S~
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Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.09
File : /mnt/argenta/nmr500/data/Zhang/licui/cuili-130-1-13C.fid

Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-130-1-13C
VNMRS-500 "nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

width 30487.8 Hz

4032 repetitions

OBSERVE C13, 125.6732804 MHz
DECOUPLE H1l, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 6 hr, 24 min, 53 sec
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cuili-128-1-1H
File: cuili-128-1-1H

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-128-1-1H
INOVA-500 '"mesquite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

width 8012.8 Hz

40 repetitions
OBSERVE H1l, 499.7939104 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 6 min, 31 sec

2~
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Automation directory: \soam\im_x:u\<:sﬂm<m\nmam\mca01~==w.»o.walcp

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdc13

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 30487.8 Hz

18560 repetitions
OBSERVE C13, 125.6732809 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 16 hr, 2 min, 14 sec

2—
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cuili-146-1-1H

Sample: 1i1-146-1-1H
Sample ID: s_6_01
File: guozhu/1i-146~1~-1H/Proton0l.fid

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K

Samplie #6, Operator: guozhu
File: Protondl

VNMRS-400 "nmr400.localdomain”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

Width 6410.3 Hz

16 repetitions

OBSERVE H1, 399.8626810 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536

Total time 6 min, 55 sec

z—

Br

7a
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cuili-146-1-13C
File: cuili-146-1-13C

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-146-1-13C
INOVA-500 ‘"redjacket"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 30487.8 Hz

17408 repetitions
OBSERVE C13, 125.6732804 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 12 hr, 49 min, 47 sec

z—

Br

7a
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Automation directory: \:osm\imdx:u\<=sﬂm<m\awam\m:ﬂolnaam.HN.cplum
File : /mnt/argenta/mr400/data/Zhang/yupengl/2008-12-1-H-1.fid
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K

Operator: walkup

File: 2008-12-1-H-1

VNMRS-400 "mr400" Me

z—

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

Width 6410.3 Hz

Single scan ]
OBSERVE H1, 400.0565469 MHz

DATA PROCESSING (@]
Resol. enhancement -0.0 Hz

FT size 65536 7b
Total time 0 min, 3 sec

SI-50
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Automation directory: \zoam\imdx:u\<:5ww<m\nmAW\m:a0|Ncem.Ha.wclca
File : /mnt/argenta/nmr500/data/2hang/yupeng2/2008-12-1-C13-1.fid

Sample id : tmpstudy
Sample : Diimide

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: 2008-12-1-C13-1
VNMRS-=500 "nmrS500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 30487.8 Hz

168 repetitions
OBSERVE C13, 125.6732818 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 1 hr, 32 min, 22 sec

=~

7b

SI-51

T _wl_\
ppm



cuili-162-1-1H

Automation directory: \:OSm\zmdx:v\<:aﬂm<m\nmnm\m:a0|noem.HN.oa|~w

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-400 "mr400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

Width 6410.3 Hz

36 repetitions
OBSERVE H1, 400.0565489 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536
Total time 6 min, 31 sec

Z—

MeO

7c
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cuili-158-1-13C

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.05
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmrS500"

Relax. delay 1.000 sec Me
Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

8000 repetitions
OBSERVE C13, 125.6732827 MHz

DECOUPLE H1, 499.7964114 MHz

Power 39 dB MeO
continuously on O
WALTZ-16 modulated
DATA PROCESSING 7c

Line broadening 0.5 Hz
FT size 131072
Total time 25 hr, 39 min, 35 sec

z—
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cuili-151-1-F1
File: cuili-151-1-F1

Puise Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-151-1-F1

INOVA-500 “mesguite® 0]
Me

Relax. delay 1.000 sec

Pulse 45.0 degrees ONZ N

Acq. time 2.049 sec

width 6410.3 Hz OsN N

64 repetitions .

OBSERVE  H1, 400.0565481 MHz Me

DATA PROCESSING o

Resol. enhancement -0.0 Hz

FT size 65536

Total time 6 min, 31 sec

7d
<
w
7]
. h J
_ T T T _ T T T T T T _ T T T A T T T T * T T _ _ T T T T _
9 8 6 5 q 3 -0 ppm
W W i Ea Yy -
009305 1.47 2.97 2.00 2.837 5.03
0.42 1.442.31 1.94 3.06 4.55



cuili-151-1-1H
File: cuili-151-1-13C

Pulse Sequence: s2pul

Solvent: cdc13

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-151-1-13C
INOVA-500 "mesquite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 30487.8 Hz

30000 repetitions
OBSERVE C13, 125.6732799 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 d8

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 18 hr, 14 min, 41 sec

O:N N
numsg N

.

Me

7d

SI-565




licui-159-1-1H
File: cuili-159-1-1H

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 288.1 K
Sample #17, Operator: licui
File: cuili-159-1-1H
INOVA-500 '"mesquite"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

width 6410.3 Hz

8 repetitions
OBSERVE H1, 399.8626810 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536
Total time 0 min, 30 sec

SI-56

_ T T T T _ T T
8 7
iy

0.931.@590
1.008285

o)
Me
Me N
Me N,
Me
(0]
7e
)
T T T T 7 T T T _ T T T T
4 3
BN — L e
2.00 4.34 3.15 2.213.06
2.04 3.01 2.152.92

-0

ppm




cuili-159-1-13C

Automation directory: \:osm\imdxcu\<:5ﬂm<m\nmﬁm\w:ﬂ0|~=:m.um.cmlop
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmrS500"

mm_mx.nmdm<p.occmmn
Pulse 45.0 degrees o)
Acgqg. time 1.300 sec 7>

width 30487.8 Hz m.

20976 repetitions
OBSERVE C13, 125.6732809 MHz Me N
DECOUPLE H1, 499.7964114 MHz

Power 39 dB Me N

continuously on ,,>m

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz Au
FT size 131072
Total time 19 hr, 14 min, 41 sec

7e

~ W
@
»n
|
M At A\/. A \Ll?!ngrgs A A A
i___A_ﬂ__,__A_,______#,______ﬁ,g_,,_*ﬂ,__g,,A_,‘_a_g,_‘_4_,_,4_________#‘___A____4.,_____AA_.<__4.,<_¥4_,_<,____\_‘J|_‘J|_I<j
220 200 180 160 140 120 100 80 60 40 20 1] ppm



cuili-158-1-1H
File: cuili-158-1~1H

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-158-1-1H
INOVA-500 ‘“mesguite”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

width 6410.3 Hz

52 repetitions
O8SERVE H1, 400.0565483 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536
Total time 6 min, 31 sec

EtO,C

=-

SI-58

0.91



cuili-158-1-13Chb

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.06
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

width 30487.8 Hz

22400 repetitions
OBSERVE C13, 125.6732804 MHz
DECOUPLE H1, 499.7864114 MHz EtO-C
Power 39 dB hv
continuously on

WALTZ-16 modulated

DATA PROCESSING Nﬁ

Line broadening 0.5 Hz

FT size 131072
Total time 19 hr, 14 min, 41 sec

z—

SI-59




cuili=167-1-1H

Automation directory: \:osm\imax:v\<:51m<m\nmam\m:a0|mocm.wn.emlpc

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-400 "mr400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.049 sec

width 6410.3 Hz

36 repetitions
OBSERVE H1, 400.0565506 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536
Total time 6 min, 31 sec

SI-60

1.95

Me
N
Me
(o]
79
2
A A A
N L
T T T T — T T T — T T T
4 3
! ! - i
1.94 3.04 3.04




cuili~167-2-13C

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.08_01

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 "nmr500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
width 30487.8 Hz

17856 repetitions

OBSERVE C13, 125.6732832 MHz
DECOUPLE H1, 499.7964114 MHz

Power 39 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072

Total time 19 hr, 14 min, 41 sec

z—

Me

79

SI-61




pengyu-2008-12-9-H-3

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.08_06

File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-400 "mr400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.049 sec

wWidth 6410.3 Hz

64 repetitions
OBSERVE H1, 400.0565460 MHz
DATA PROCESSING

Resol. enhancement -0.0 Hz
FT size 65536
Total time 3 min, 15 sec

w-:z N

7h

Me

o
3.86
2.23

SI-62

ppm



pengyu—12-10-C13-1aph

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.09
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul . hv

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup
VNMRS-500 “nmr500"

Relax. delay 1.000 sec N
Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 30487.8 Hz

56396 repetitions
OBSERVE C13, 125.6732799 MHz 4
DECOUPLE H1, 499.7964114 MHz

Power 39 dB

continuously on . 7h
WALTZ2-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 9 hr, 14 min, 15 sec

’

Me

M-:: N

SI-63




pengyu-2008-12-9-H-1

Automation directory: /home/walkup/vnmrsys/data/auto_2008.12.09_02
File : exp
Sample id : tmpstudy

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K

Operator: walkup

VNMRS-400 "mr4go" Me

Relax. delay 1.000 sec N
Pulse 45.0 degrees

Acg. time 2.049% sec \\

width 6410.3 Hz

64 repetitions N

OBSERVE H1, 400.0565537 MHz /

DATA PROCESSING ._-w

Resol. enhancement -0.0 Hz

FT size 65536

Total time 3 min, 15 sec n
3 |
= m
n
i
A r'
[— T T T T _ T T T T _ T T T T _ T T T T ~ T T T T _ T T T 4 T T T T H T T T T _
8 7 6 5 4 3 2 1 ppm
-y L & B - B o
3.12 2.94 1.01 2.00 2.12




Automation directory: /home/walkup/vnmrsys/data/auto_20
File : \asn\mﬂum:am\:awmoa\nmam\wsmzm\zcumzmm\naomlpmlw

Sample id : tmpstudy

Pulse Seguence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: 2008-12-9-C13-1
VNMRS-500 “nmr500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

6036 repetitions
OBSERVE C13, 125.6732795 MHz
DECOUPLE H1l, 499.7964114 MHz
Power 39 dB

continuousliy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 9 hr, 14 min, 15 sec

08.12.08_01
-C13-1.17d

Z-

SI-65

T ™

L A

20

ppm



cuili-133-1-1H
File: cuili-133-1-1H

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-133-1-1H
INOVA-500 "mesguite”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.049 sec

width 8012.8 Hz

24 repetitions

OBSERVE H1, 499.793913% MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 6 min, 31 sec

Ph

2\

SI-66

ﬁ T T T T _
8 7
L e

3.570.88.87
2.4D.96



cuili-133-1-13C
File: cuili-133-1-13Ca

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: walkup

File: cuili-133-1-13Ca
INOVA-500 “"mesquite”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

width 30487.8 Hz

18560 repetitions
OBSERVE C13, 125.6732790 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 12 hr, 49 min, 47 sec

Ph

27\

7i

SI-67

T

_ﬁ_
220




expl Proton

SAMPLE SPECIAL
date Dec 9 2008 temp 25.0
solvent cdcl13 gain 30 nw%u Me
file /mnt/argenta/~ spin not used +1
mra00/data/zhang/g~ hst 0.008 Z\OI
uozhu/guozhu~20081~ pw9o 13.900
209-2.fid ailfa 6.600
ACQUISITION FLAGS
sw 6410.3 i1l n
at 2.049 in n ﬁ
np 26264 dp v
fb 4000 hs nn
bs 32 PROCESSING
di 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -112.1
TRANSMITTER wp 3870.5
tn H1 rfl 783.3
sfrqg 400.059 rfp 0
tof 399.7 rp -19.0
tpwr 58 1p 7.5
pw 6.950 PLOT
DECOUPLER wC 250
dn C13 sc 0
dof 0 wvs 299
dm nnn th 2
dmm ¢ ai cdc ph
dpwr 36
dmf 29412
0
@
()
- A g
T _ T T T T _ T T T 7 _ T T T T _ * T _ _ T
9 8 7 5 4 3 2 ppm
e i ke — s
2.03 1.02 3.05
3.07 1.05 1.01 1.00



expl Carbon

SPECIAL
temp 25.0
gain 30
spin not used
hst 0.008
pw30 9.600
alfa 10.000
FLAGS
il n
in n
dp Y
hs nn
PROCESSING
b 6.50
fn not used
DISPLAY
sp -579.1
wp 24410.8
rfl 11757.6
rfp 9676.8
rp -146.6
1p -226.1
PLOT
we 250
sc 0
vs 54947
th 15

ai cdc ph

CclI” Me

N

-OH

74

SAMPLE
date Dec 9 2008
solvent cdc13
file /mnt/argenta/~
nmr500/data/Zhang/~
guozhu/C13-2008120~
9-2.fid
ACQUISITION
1% 30487.8
at 1.300
np 79298
fb 17000
bs 12
dl 1.000
nt 12000
ct 5100
TRANSMITTER
tn Cc13
sfrq 125.686
tof 1255.2
tpwr 52
pw 4.800
DECOUPLER
dn H1
dof 0
dm yyy
dmm w
dpwr 33
dmf 11800
LA B R B B L B
180

SI-69



exp91 Proton

SAMPLE
date Nov 30 2008
solvent cdc13
file /mnt/argenta/~
mr400/data/Zhang/g~
uozhu/guozhu-20081~
130-2.fid
ACQUISITION
sw 6410.3
at 2.049
np 26264
fb 4000
bs 32
d1 1.000
nt 8
ct 8
TRANSMITTER
tn H1
sfrg 4060.059
tof 399.8
tpwr 58
pw 6.950
DECOUPLER
dn Ci3
dof 0
dm nnn
dmm c
dpwr 36
dmf 29412

SPECIAL
temp 25.0
gain 30
spin not used
hst 0.008
pw30 13.900
alfa 6.600
FLAGS
il n
in n
dp y
hs nn
PROCESSING
fn 65536
DISPLAY
sp -210.7
wp 3421.7
rfl 804.4
rfp 0
rp 67.0
p 4.3
PLOT
wC 250
sc 0
Vs 381
th 3

ai cdc ph

10

i

SI-70




expl Carbon

10

SI-71

SAMPLE SPECIAL
date Dec 1 2008 temp 25.0
solvent cdcl13 gain 30
file /mnt/argenta/~ spin not used
nmr500/data/Zhang/~ hst 0.008
guozhu/C13-2008113~ pwi0 9.600
0-2.fid alfa 10.000
ACQUISITION FLAGS
Sw 30487.8 il n
at 1.300 in n
np 79298 dp v
fb 17000 hs nn
bs 12 PROCESSING
di 1.600 b .50
nt 12000 fn not used
ct 7608 DISPLAY
TRANSMITTER sp -1520.7
tn Cl13 wp 25144.0
sfrg 125.686 rfl 11756.7
tof 1255.2 rfp 9676.8
tpwr 52 rp -52.1
pw 4.800 1p -248.6
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 37168
dmm w th 8
dpwr 39 ai cdc ph
dmf 11900
LA A S B L S N I
180 160 140



expd3 Proton

SAMPLE SPECIAL
date Dec 1 2008 temp 25.0
solvent cdcl13 gain 30
file /mnt/argenta/~ spin not used
mr400/data/Zhang/g~ hst 0.008 N
uozhu/guozhu-20081~ pw90 13.900
201-4.fid alfa 6.600
ACQUISITION FLAGS
Sw 6410.3 i1 n
at 2.049 in n
np 26264 dp y
fb 4000 hs nn
bs 32 PROCESSING 1
di 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -134.2
TRANSMITTER wp 3448.5
tn H1 rfl 801.3
sfrg 400.059 rfp 0
tof 399.8 rp -113.4
tpwr 58 1p 12.5
pw 6.950 PLOT
DECOUPLER weC 250
dn Ci3 sc 0
dof 0 wvs 451
dm nnn th 2
dmm c ai cdc ph
dpwr 36
dmf 29412
N
~
()
e | - gl&L L EC
T T T T T T T T T T T T T T T T T T
8 7 4 ppm
Eaasias ! b e e
0.970.94 2.05 2.14 2.11
0.97 2.00 2.05 2.04



expl Carbon

SAMPLE SPECIAL
date Dec 2 2008 temp 25.0
solvent cdc13 gain 30
file /mnt/argenta/~ spin not used
nmr500/data/zhang/~ hst 0.008 N
guozhu/C13-2008120~ pw30 9.600
1-4.fid alfa 10.000
ACQUISITION FLAGS
Sw 30487.8 il n
at 1.300 in n
np 79298 dp y
fb 17000 hs nn Aa
bs 12 PROCESSING
di 1.000 1b 0.50
nt 12000 fn not used
ct 6648 BDISPLAY
TRANSMITTER sp -2079.4
tn Ci3 wp 30487.3
sfrg 125.686 rfl 11756.7
tof 1255.2 rfp 9676.8
tpwr 52 rp -39.1
pw 4.800 1p -256.3
DECOUPLER PLOT
dn H1 wcC 250
dof 0 sc 1]
dm yyy vs 46358
dmm w th 7
dpwr 39 ai cdc ph
dmf 11900
™
~
()
L | J
L AL . L M AL LI AL AL L L B T T T ] L UL L T T T I I T
220 200 180 160 140 120 100 80 60 40 20 ppm



expl Proton

SAMPLE SPECIAL
date Dec 7 2008 temp 25.0
solvent cdcl13 gain 30
file /mnt/argenta/~ spin not used
mr400/data/Zhang/g~ hst 0.008 N
uozhu/guozhu-20081~ pwS0 13.900
207-1.fid alfa 6.600
ACQUISITION FLAGS
Sw 6410.3 i1l n
at 2.049 in n
np 26264 dp y mu
fb 4000 hs nn
bs a PROCESSING 13
dl 1.000 fn 65536
nt 120 DISPLAY
ct 120 sp -134.8
TRANSMITTER wp 3505.0
tn H1 rfl 801.1
sfrg 400.053 rfp 0
tof 399.8 rp -19.1
tpwr 58 1p -3.6
pw 6.950 PLOT
DECOUPLER wC 250
dn Cl13 sc 0
dof 0 wvs 837
dm nnn  th 2
dmm ¢ ai cdc ph
dpwr 36
dmf 29412
<
~
()
|
T T T T T T T T T T T T T .
8 7 4 3 ppm
o aadiian s e e s i
0.99 1.01 4.31 2.10
1.00 2.11 2.21



expl Carbon

SAMPLE
date Dec 8 2008
solvent cdc13
file /mnt/argenta/~
nmrS00/data/Zhang/~
guozhu/C13-2008120~
7-1.fid
ACQUISITION
sw 30487.8
at 1.300
np 79298
fb 17000
bs 12
di 1.000
nt 13280
ct 13280
TRANSMITTER
tn C13
sfrq 125.686
tof 1255.2
tpwr 52
pw 4.800
DECOUPLER
dn H1
dof [}
dm yyy
dmm w
dpwr 33
dmf 11900

SPECIAL
temp 25.0
gain 30
spin not used
hst 0.008
pw3o0 9.600
alfa 10.000
FLAGS
il n
in n
dp y
hs nn
PROCESSING
1b 0.50
fn not used
DISPLAY
sp -2077.5
wp 30487.3
rfl 11754.9
rfp 9676.8
rp -143.0
1p -250.6
PLOT
wC 250
sC 0
vs 156844
th 11

ai cdc ph

13

SI-75




expl Proton

14

SI-76

SAMPLE SPECIAL
date Bec 7 2008 temp 25.0
solvent cdc13 gain 30
file /mnt/argenta/~ spin not used
mr400/data/Zhang/g~ hst 0.008
uozhu/guozhu-20081~ pw9g 13.900
207-3.fid alfa 6.600
ACQUISITION FLAGS
sw 6410.3 i1l n
at 2.043 in n
np 26264 dp y
fb 4000 hs nn
bs 32 PROCESSING
dl 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -180.2
TRANSMITTER wp 3593.8
tn H1 rfl 803.8
sfrg 400.059 rfp 0
tof 399.8 rp -35.6
tpwr 58 1p 28.4
pw 6.950 PLOT
DECOUPLER wC 250
dn Cl3 sc 0
dof 0 vs 260
dm nnn th 2
dmm c ai cdc ph
dpwr 36
dmf 29412
T i T T T T T T T
8 7
- Bt o
0.92 0.94 0.91

0.971.86

~N

2.83



expl Carbon

SPECIAL
temp 25.0
gain 30
spin not used
hst 0.008
pw90 9.600
alfa 10.000
FLAGS
il n
in n
dp y
hs nn
PROCESSING
1b 0.50
fn not used
DISPLAY
sp -2079.4
wp 30487.3
rfl 11756.7
rfp 9676.8
rp 132.8
1p -299.2
PLOT
wC 250
scC 0
Vs 52948
th 8

ai cdc ph

14

SI-77

SAMPLE
date Dec 14 2008
solvent cdc13
file /mnt/argenta/~
nmr500/data/2hang/~
guozhu/C13-2008120~
7-3.fid
ACQUISITION
sw 30487.8
at 1.300
np 79298
fb 17000
bs 12
di 1.000
nt 12000
ct 1464
TRANSMITTER
tn Ci3
sfrg 125.686
tof 1255.2
tpwr 52
pw 4.800
DECOUPLER
dn H1
dof 0
dm yyy
dmm w
dpwr 39
dmf 11900
| AL LA S L
220 200



expl Proton

SAMPLE SPECIAL
date Nov 18 2008 temp 25.0
solvent cdc13 gain 30 Me
file /mnt/argenta/~ spin not used 1
mr4a00/data/Zhang/g~ hst 0.008 N
uozhu/guozhu-20081~ pwde 13.90¢0 ///
118-2.fid alfa 6.600 A
ACQUISITION FLAGS
sw 6410.3 i1 n
at 2.049 in n
np 26264 dp y
fb 4000 hs nn NO>
bs 4 PROCESSING
di 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -255.5
TRANSMITTER wp 3849.7
tn H1 rfl 800.9
sfrg 400.059 rfp 0
tof 399.8 rp 92.2
tpwr 58 1p 11.7
pw 6.950 PLOT
DECOUPLER we 250
dn Cl3 sc [}
dof 0 wvs 1317
dm nnn th ]
dmm ¢ ai cdc ph
dpwr 36
dmf 29412
©
~
w
T T T T T T T T T T T i T T T T T T T T
8 7 4 3 -0 ppm
— e - — Ea -
1.94 2.61 2.04 2.00
1.99 2.90 2.88




exp2 Carbon

SAMPLE SPECIAL
date Nov 27 2008 temp 25.0 Me
solvent cdc13 gain 30 U
file /mnt/argenta/~ spin not used N
nmr500/data/Zhang/~ hst 0.008 /
guozhu/C13-2008111~ pw30 9.600 AN
8-2.fid alfa 10.000
ACQUISITION FLAGS
sw 30487.8 i1 n
at 1.300 in n
np 78298 dp y ZOM
fb 17000 hs nn
bs 12 PROCESSING
di 1.000 1b 0.50
nt 12000 fn not used
ct 4284 DISPLAY
TRANSMITTER sp -369.8
tn C13 wp 21927.5
sfrq 125.686 rfl 11755.3
tof 1255.2 rfp 9676.8
tpwr 52 rp -53.1
pw 4.800 1p -236.3
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 92209
dmm w th 7
dpwr 39 ai cdc ph
dmf 11900
o
~
()
L A L L A I T LI S s —7 T T i 7
160 140 120 100 80 60 40 20 ppm




expl Proton

X
SAMPLE SPECIAL R
date Nov 16 2008 temp 25.0 CO.Me
solvent cdc13 . gain 30
file /mnt/argenta/~ spin not used
mra00/data/zhang/g~ hst 0.008 15a
uozhu/guozhu-20081~ pw90 13.900
116-3.fid alfa 6.600
ACQUISITION FLAGS
sw 6410.3 i1 n
at 2.049 in n
np 26264 dp v
fb 4000 hs nn
bs 32 PROCESSING
dl 1.000 fn 65536
nt 1 DISPLAY
ct 1 sp -146.9
TRANSMITTER . wp 3419.9
tn H1 rfl 801.5
sfrq 400.059 rfp 0
tof 399.8 rp -176.8
tpwr 58 1p ©12.6
pw 6.950 PLOT
DECOUPLER wC 250
dn Ci3 sc ’ 0
dof 8 wvs 351
dm nnn  th 3
dmm c ai cdc ph
dpwr 36
dmf 29412
o
®
()
: e
T T T T T T T I T T T T T T T
8 4 3 pm
! L v w -
2.46 2.82 2.8
3.02 2.00 2.03




expl Carbon N
SAMPLE SPECIAL ”
date Nov 17 2008 temp 25.0 AUAV 7>0
solvent cdc13 gain 30 2
file /mnt/argenta/~ spin not used
nmr500/data/Zhang/~ hst 0.008 15a
guozhu/C13-2008111~ pw9ce 9.600
7-2.fid alfa 10.000
ACQUISITION FLAGS
sw 30487.8 i1 n
at 1.300 in n
np 79298 dp y
fb 17000 hs nn
bs 12 PROCESSING
d1 1.000 1b 0.50
nt 12000 fn not used
ct 6768 DISPLAY
TRANSMITTER sp -777.8
tn C13 wp 24192.6
sfrg 125.686 rf1l 11755.8
tof 1255.2 rfp 9676.8
tpwr 52 rp 141.6
pw 4.800 1p -250.6
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 48444
dmm w th 9
dpwr 39 ai cdc ph
dmf 11900
-
©
()
L L LA o B s S s B S Sy T T T T T I T —
180 160 140 120 100 80 60 40 20 ppm
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expl Proton

Me

SAMPLE SPECIAL
date Nov 25 2008 temp 25.0 AN
solvent cdcl13 gain 30
file /mnt/argenta/~ spin not used COMe
mr406/data/Zhang/g~ hst 0.008
uozhu/guozhu-20081~ pw30 13.900 ,—mu
125-1.fid alfa 6.600
ACQUISITION FLAGS
sw 6410.3 i1 n
at 2.049 in n
np 26264 dp Y
fb 4000 hs nn
bs 32 PROCESSING
di 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -60.6
TRANSMITTER wp 3435.0
tn HL rfl 801.1
sfrq 400.058 rfp 0
tof 399.8 rp -114.8
tpwr 58 1p 4.3
pw 6.950 PLOT
DECOUPLER wC 250
dn Ci3 sc 0
dof 0 wvs 170
dm nnn th 2
dmm ¢ at cdc ph
dpwr 36
dmf 29412
o
X
()
J L
T T T T T T T T T T v T T T T T T
8 7 4 3 ppm
e et — s - w
2.15 2.02 2.00
2.89 98 2.80




exp2 Carbon

SAMPLE SPECIAL
date Nov 27 2008 temp 25.0 ”
solvent cdc13 gain 30
file /mnt/argenta/~ spin not used COMe
nmr500/data/Zhang/~ hst 0.008
guozhu/C13-2008112~ pw90 9.600 .—WU
5-1.fid alfa 10.000
ACQUISITION FLAGS
sw 30487.8 i1 n
at 1.300 in n
np 79298 dp y
fb 17000 hs nn
bs 12 PROCESSING
di 1.000 1b 0.50
nt 12000 fn not used
ct 2196 DISPLAY
TRANSMITTER sp -682.9
tn Ci3 wp 28426.5
sfrg 125.686 rfl 11756.7
tof 1255.2 rfp 9676.8
tpwr 52 rp -49.5
pw 4.800 1p -241.5
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 51596
dmm w th 11
dpwr 33 ai cdc ph
dmf 11900
(2]
®
()
ﬂ,______,__ﬁ.____a_WA_,_*_‘,_ﬁ_ LB T L L L AL e e | T T T T
200 180 160 140 12 100 80 60 40 20 pm



expl2 Proton

SAMPLE SPECIAL
date Nov 23 2008 temp 25.0 //
solvent cdc13 gain not used
file /home/walkup/~ spin not used Oo_u_.._
vnmrsys/data/auto_~ hst 0.008
2008.11.23/guozhu/~ pwSo 13.700 15
Guozhu-20081123-5-~ alfa 10.000 Cc
1/Proton01.fid FLAGS
ACQUISITION il n
Sw 6410.3 in n
at 2.049 dp y
np 26264 hs nn
fb 4000 PROCESSING
bs ’ 32 fn 65536
Ss 2 DISPLAY
di 1.000 sp -122.5
nt 8 wp 4070.2
ct 8 rfil 804.2
TRANSMITTER rfp 0
tn H1I rp 105.2
sfrg 399.865 1p 5.6
tof 399.9 PLOT
tpwr 60 wc 250
pw 6.850 sc 0
DECOUPLER Vs 261
dn C13 th 3
dof 0 ai c¢dc ph
dm nnn
dmm c
dpwr 33
dmf 29412
<
®
w
T T T _ T T T ~ T T T T T T *
9 8 q
- e
1.55 1.79

0.88 1.78




Automation directory: /home/walkup/vnmrsys/data/auto_2008.11.23_04
File : exp
Sample id : tmpstudy
Me

Pulse Seguence: s2pul |

Solvent: cdc13
Temp. 25.0 C / 298.1 K

Operator: walkup OOVJ

VNMRS-500 ‘"nmr500"

Vi

Relax. delay 1.000 sec 15¢
Pulse 45.0 degrees

Acg. time 1.300 sec

width 30487.8 Hz

4416 repetitions

OBSERVE C13, 125.6732869 MHz
DECOUPLE H1, 499.7964114 MHz
Power 39 dB

continuously on

WALTZ2-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 7 hr, 41 min, 52 sec

SI-85




pengyu-2008-12-9-H-4

expl Proton

Me
SAMPLE SPECIAL |
date Dec 9 2008 temp . 25.0 N
solvent cdc13 gain 30
file /mnt/argenta/~ spin not used LHHV
mr400/data/Zhang/g~ hst 0.008
uozhu/guozhu-20081~ pw30 13.900 SO:Me
209-1.fid alfa 6.600
ACQUISITION FLAGS 15d
sw 6410.3 i} n
at 2.043 in n
np 26264 dp Y
fb 4000 hs nn
bs 32 PROCESSING
dl 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -265.5
TRANSMITTER wp 3634.1
tn HL rfl 802.1
sfrg 400.059 rfp 0
tof 399.8 rp -17.7
tpwr 58 1p -0.6
pw 6.950 PLOT
DECOUPLER we 250
dn Ci3 sc 0
dof 0 wvs 104
dm nnn th 2
dmm ¢ ai cdec ph
dpwr 36
dmf 29412
©
®
()
Y |
T _ T T T T _ T T T T M T T T _ T m _ T
8 7 4 3 1 -0 ppm
- -t - s -
2.11 2.00 2.99
2.98 2.95 2.00



expl Carbon

Me
SAMPLE SPECIAL !
nmﬁm Dec 11 2008 temp 25.0 N ///
solvent cdcl13 ain 30
file /mnt/argenta/~ mvﬁs not used ///
nmr500/data/Zhang/~ hst 0.008 mOm_Sm
guozhu/C13-2008120~ pw30 3.600
3-1.fid alfa 10.000
ACQUISITION FLAGS 15d
Sw 30487.8 il n
at 1.300 in n
np 79298 dp y
fb 17000 hs nn
bs 12 PROCESSING
di 1.000 1b 0.50
nt 12000 fn not used
ct 4716 DISPLAY
TRANSMITTER sp -1069.4
tn Cl3 wp 24899.7
sfrq 125.686 rfl 11759.5
tof 1255.2 rfp 9676.8
tpwr 52 rp -148.6
pw 4.800 1p -238.0
DECOUPLER PLOT
dn H1 wc 250
dof 6 sc 0
dm yyy Vs 29542
dmm w th 10
dpwr 39 ai cdc ph
dmf 11900
N~
®
w
ﬁ Lh 1
LALLM I A L BB LI LI L S B S B B O B B B B T T 7 T L LA
180 160 140 120 100 80 60 40 20 0 ppm



expl Proton

SAMPLE SPECIAL
date Nov 27 20608 temp 25.0
solvent cdcl3 gain 30
file /mnt/argenta/~ spin not used Me
mr400/data/Zhang/g~ hst 0.008 \
uozhu/guozhu-20081~ pw90 13.900 N
127-1.fid alfa 6.600
ACQUISITION FLAGS
sw 6410.3 i1 n
at 2.049 in n
np 26264 dp y
fb 4000 hs nn
bs 32 PROCESSING
di 1.000 fn 65536
nt 8 DISPLAY
ct 8 sp -123.2
TRANSMITTER wp 3%43.4
tn H1 rfl 800.1
sfrg 400.059 rfp 0
tof 399.8 rp 62.1 ONZ
tpwr 58 1p 15.1
pw 6.950 PLOT
DECOUPLER wC 250
dn C13 sc 0
dof 0 wvs 222
dm nnn  th 2
dmm ¢ ai cdc ph
dpwr 36
dmf 29412
©
®
()
A AL ] —
T _ T T T T ﬂ T T T T T T T T _ T T _ T
9 8 3 ppm
L oy L o e
2.01 1.08 1.00 1.25 3.31
3.07 2.23 1.00 1.03 1.06



expl Carbon

SAMPLE SPECIAL
date Nov 27 2008 temp 25.0
solvent cdcl13 gain 30
file /mnt/argenta/~ spin not used Me
nmr500/data/Zhang/~ hst 0.008 \
guozhu/C13-2008112~ pwio 9.600 N
7-1.fid alfa 10.000
ACQUISITION FLAGS
sw 30487.8 il n
at 1.300 in n
np 79298 dp v
fb 17000 hs nn nu
bs 12 PROCESSING
d1 1.000 1b 0.50
nt 12000 fn not used
ct 1128 DISPLAY
TRANSMITTER sp -821.9
tn C13 wp 29229.9
sfrg 125.686 rfl 11756.2 O.N
tof 1255.2 rfp 9676.8 2
tpwr 52 rp -67.7
pw 4.800 1p -208.0
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy Vs 47608
dmm w th 13
dpwr 39 afi cdc ph
dmf 11900
[}
®
n
_\q____,_________,________4__ L T 7 L LA R B A T T T 7
220 200 180 160 140 120 100 80 60 40 20 ppm



expl Proton

SAMPLE SPECIAL Me
date Nov 24 2008 temp 25.0 1
solvent cdc13 gain 30 N
file /mnt/argenta/~ spin not used
nmr500/data/2Zhang/~ hst 0.008
guozhu/H1-20081124~ pw9l 13.400
-1.fid alfa 6.600 o
ACQUISITION FLAGS
sw 8012.8 i1 n
at 2.049 in n O OI
np 32830 d y
fb 4000 he nn OMe
bs 8 PROCESSING
di 1.000 1b 0.20
nt 8 fn 65536 16a
ct 8 DISPLAY
TRANSMITTER sp -243.8
tn H1 wp 7210.3
sfrg 499.797 rf1 1009.9
tof 499.7 rfp 0
tpwr 55 rp -82.5
pw 6.700 1p -33.8
DECOUPLER PLOT
dn C13 wc 250
dof 0 sc 0
dm nnn vs 115
dmm c th 2
dpwr 33 ai cdc ph
dmf 32258
o
g
n
T T T « T T T T _ T T T T 7 T T ~ T _ ¥ T T T T T T T _\_||—|_|J|Iq|
13 12 11 10 7 3 ppm
—— o v o -
0.80 1.14 2.80 3.30
0.82.00 1.90 2.00




exp2 Carbon

SPECIAL
temp 25.0
gain 30
spin not used
hst 0.008
pws0 9.600
alfa 10.000
FLAGS
il n
in n
dp y
hs nn
PROCESSING
1b 0.50
fn not used
DISPLAY
sp -2078.5
wp 30487.3
rfl 11755.8
rfp 9676.8
rp -47.1
1p -261.7
PLOT
weC 250
scC 0
Vs 62108
th 12

ai cdc ph

=-

OH
O OMe

16a

SI-91

SAMPLE
date Nov 27 2008
solvent cdc13
file /mnt/argenta/~
nmr500/data/Zhang/~
guozhu/C13-2008112~
4-1.f1id
ACQUISITION
Sw 30487.8
at 1.300
np 79298
fb 17000
bs 12
di 1.000
nt 12000
ct 1104
TRANSMITTER
tn C13
sfrg 125.686
tof 1255.2
tpwr 52
pw 4.800
DECOUPLER
dn H1
dof 1]
dm yyy
dmm w
dpwr 39
dmf 11900
1J|ﬂ______________
220 200

T
14

0



expl Proton

SAMPLE SPECIAL 7}
date Dec 11 2008 temp -40.0 e
solvent cdc13 gain 20
file /mnt/argenta/~ spin not used N
nmr500/data/2hang/~ hst 0.008
guozhu/H1-20081211~ pw9l 13.400
-4-40degree.fid alfa 6.600
ACQUISITION ] FLAGS —
sw 8012.8 i n
at 2.049 in n AUT*
np 32830 dp y
fb 4000 hs nn o Me
bs 32 PROCESSING
di 1.000 1b 0.20
nt 8 fn 65536 ._Onv
ct 8 DISPLAY
TRANSMITTER sp -361.9
tn H1I wp 4460.5
sfrg 499.797 rfl 985.2
tof 499.7 rfp 0
tpwr 55 rp -112.0
pw 6.700 1p -31.6
DECOUPLER PLOT
dn C13 wc 250
dof 0 sc 0
dm nnn Vs 1084
dmm c th 2
dpwr 33 ai cdc ph
dmf 32258
[
Y
()
r T T T T T T T T T I T T T T T T T T T T T
8 7 6 4 3 2 -0 ppm
s — B e o o L
0.97 1.00 2.86 1.05
2.84 1.02 1.06 2.85




expl Carbon

SAMPLE SPECIAL
date Nov 26 2008 temp 25.0 Me
solvent cdc13 gain 30 \
file /mnt/argenta/~ spin not used N
nmr500/data/Zhang/~ hst 0.008
guozhu/C13-2008112~ pw30 9.600
6-7.fid alfa 10.000
ACQUISITION FLAGS —
sw 30487.8 il n
at 1.300 in n
np 79298 dp y OT_
fb 17000 hs nn O gQ
Wm 12 PROCESSING
1 1.000 b 0.50
nt 12480 fn not used 16b
ct 12480 DISPLAY
TRANSMITTER sp -2078.0
tn C13 wp 30487.3
sfrq 125.686 rfl 11755.3
tof 1255.2 rfp 9676.8
tpwr 52 rp -47.2
pw 4.800 1p -252.1
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 54886
dmm w th 7
dpwr 39 ai cdc ph
dmf 11900
a2}
g
()
o r> id L ]
______.____‘__A___,_,4__~___.___ L T T UL (L LI B T T T T T T 1T
220 200 180 160 140 120 100 80 60 40 20 0 ppm




exp2z Proton

SAMPLE SPECIAL
date Dec 11 2008 temp -40.0 Me
solvent cdc13 gain 20 N
file /mnt/argenta/~ spin not used N
nmr500/data/Zhang/~ hst 0.008
guozhu/H1-20081211~ pwio 13.40¢0
~3-40degree.fid alfa 6.600
ACQUISITION FLAGS —
sw 8012.8 il n
at 2.049 in n OI
np 32830 dp y O
fb 4000 hs nn Ph
bs 32 PROCESSING
dl 1.000 1b 0.20
nt ) 8 fn . 65536 16¢
ct 8 DISPLAY
TRANSMITTER sp -270.5
tn H1 wp 4790.9
sfrg 499.797 rfl 895.7
tof 499.7 rfp 0
tpwr 55 rp -112.8
pw 6.700 1p -27.7
DECOUPLER PLOT
dn Ci3 wc 250
dof 0 sc 0
dm nnn Vs 711
dmm ¢ th 2
dpwr 33 ai cdc ph
dmf 32258
<
g
()
, . A .
T T T _ T T T T _4 T T T T _ T T T ﬁ T T T T _ T T T T ‘ T T T T _ T T T T _ T T T T 7 T T
8 7 6 5 4 3 2 1 0 ppm
L i o L e
1.020.96 0.88 0.88 0.94




exp2 Carbon

SAMPLE SPECIAL ,>m
date Nov 24 2008 temp 25.0 1
solvent cdc13 gain 30 N
file /mnt/argenta/~ spin not used
nmr500/data/Zhang/~ hst 6.008
guozhu/C13-2008112~ pw9e 9.600
4-3.fid alfa 10.000 _
ACQUISITION FLAGS
sSw 30487.8 i1l n
at 1.300 in n AUY&
np 79298 dp y (0)
b 17000 hs nn Ph
bs 12 PROCESSING
di 1.000 1b 0.50 16¢
nt 12000 fn not used
ct 348 DISPLAY
TRANSMITTER sp -2078.9
tn Ci13 wp 30487.3
sfrq 125.686 rfl 11756.2
tof 1255.2 rfp 9676.8
tpwr 52 rp 138.3
pw 4.800 1p -255.8
DECOUPLER PLOT
dn H1 wc 250
dof 6 sc 0
dm yyy vs 29114
dmm w th 7
dpwr 33 ai cdc ph
dmf 11800
Yo}
g
()
}ﬂA__H_,_‘A%A,_ﬁ,AA_,_~,_,__<_____ T LI IR S B | T T T T T
220 200 180 160 140 120 10 80 60 40 20 ppm




exp20 Proton

SAMPLE SPECIAL
date Dec 10 2008 temp 30.0 Me
solvent cdc13 gain 30 \
file /mnt/argenta/~ spin not used N
mr400/data/Zhang/g~ hst 0.008
uozhu/guozhu-20081~ pw90 13.900
210-2.fid alfa 6.600
ACQUISITION FLAGS
sw 6410.3 il n 0
at 2.049 in n
np 26264 dp y MeO,S
fb 4000 hs nn
bs 32 PROCESSING
di 1.0600 fn 65536 AOQ
nt 48 DISPLAY
ct 48 sp -123.2
TRANSMITTER wp 3690.9
tn H1 rfl 799.9
sfrq 400.059 rfp 0
tof 399.8 rp -21.8
tpwr 58 1p 29.5
pw 6.950 PLOT
DECOUPLER wcC 250
dn C1i3 sc 0
dof 0 vs 765
dm nnn  th 2
dmm c ai cdc ph
dpwr 36
dmf 29412
©
g
()
, -
T T T _ T T T T _ T T T T T 7 T T _ T T T
8 7 4 3 ppm
i o ey i e
0.86 1.57 1.00 2.42.85
0.84 0.78 0.79.75 0.99



expl Carbon

SAMPLE SPECIAL
date Dec 12 2008 temp 25.0 Me
solvent cdc13 gain 30 \
file /mnt/argenta/~ spin not used N
nmr500/data/2hang/~ hst 0.008
guozhu/C13-2008121~ pw90 3.600
0-2.fid alfa 10.000
ACQUISITION FLAGS
Sw 30487.8 i1 n
at 1.300 in n O
np 79298 dp v MeO,S
fb 17000 hs nn
bs 12 PROCESSING
dl 1.000 1b 0.50 Amﬂ
nt 12000 fn not used
ct 12000 DISPLAY
TRANSMITTER sp -2078.0
tn Ci3 wp 30487.3
sfrg 125.686 rfl 11755.3
tof 1255.2 rfp 9676.8
tpwr 52 rp -148.6
pw 4.800 1p -237.2
DECOUPLER PLOT
dn Hl wc 250
dof 0 sc 0
dm yyy vs 58826
dmm w th 9
dpwr 33 ai cdc ph
dmf 11800
N~
g
w
, ) i L I n J
_|_\___~.A_,_____ﬁ_____g,._,d___.____ T T ,____d__,,___ T ] T T T T T
220 200 180 160 140 120 100 80 60 40 20 1] ppm





