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1. General Information

Unless otherwise noted, all the reactions for the preparations of the substrates were performed in
oven-dried glassware under nitrogen atmosphere with freshly distilled solvents. Solvents were
dried under standard methods. All other commercial reagents were used without further
purification. *H NMR and 3C NMR spectra were recorded on 400 MHz Spectrometers using
chloroform-d (CDCI3) as the internal standards. Multiplicities were denoted as (s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet or overlap of nonequivalent resonances,
integration). Aluminum-backed plates precoated with silica gel 60F254 were used for thin layer
chromatography and were visualized with a UV lamp. Melting points are uncorrected. Mass
spectra and high resolution mass spectra (HRMS) were obtained by electron impact at 70 eV in
an ion trap. Flash column chromatography was carried out over silica gel 60 (230-400 mesh).

11. Standard protocol
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Compound 6 Synthesis protocol:

To a solution of Compound 3 (50 mg, 0.18 mmol) in dichloromethane (6 mL) at 28 °C,
PPhsAuCl (1.78 mg, 0.0072 mmol), and AgOTf (1.85 mg, 0.0072 mmol). The resulting solution
was stirred for 12 h at 28 °C. The reaction mixture was directly purified by column
chromatography technique (hexane/EtOAc: 10/1) to obtain compound 4 (41 mg, 82%).

1-benzyl-3-(p-tolyl)-8-oxabicyclo[3.2.1]oct-2-ene (6a): Yellow oil; IR (neat)vmax: 3026, 2953,
1514, 1496, 1454, 1330, 1022, 804 cm™; *H NMR (400 MHz, CDCls): § 7.34-7.20 (m, 7H), 7.09
(d, J =8.4 Hz, 2H), 6.29 (dt, J = 3.2, 1.6 Hz, 1H), 4.68-4.66 (m, 1H), 3.12-3.03 (m, 2H), 2.76 (d,
J=16.8 Hz, 1H), 2.31 (s, 3H), 2.20 (dd, J = 16.4, 1.2 Hz, 1H), 1.99-1.86 (m, 3H), 1.81-1.73 (m,
1H). BC NMR (100 MHz, CDCls) § 137.5, 137.0, 136.9, 133.2, 130.3, 128.9, 128.0, 126.7,
126.3, 124.7, 81.1, 74.2, 46.2, 40.7, 35.4, 33.7, 21.0. HRMS calcd for C21H22NaO [M+H]:
313.1562 found 313.1563.

1-(2-methoxybenzyl)-3-phenyl-8-oxabicyclo[3.2.1]oct-2-ene__(6b): Light Yellow oil; IR
(neat)vmax: 3031, 2926, 2361, 1732, 1651, 1599, 1493, 1243, 1127 cm™; 'H NMR (400 MHz,
CDCl3): & 7.38-7.20 (m, 7H), 6.94-6.88 (m, 2H), 6.33 (dt, J = 3.2, 1.6 Hz, 1H), 4.69-4.66 (m,
1H), 3.85 (s, 3H), 3.16 (s, 2H), 2.80 (d, J = 16.8 Hz, 1H), 2.27 (dd, J = 16.8, 1.2 Hz, 1H), 2.00-
1.91 (m, 3H), 1.84-1.76 (m, 1H). ¥*C NMR (100 MHz, CDCIs) & 157.7, 139.9, 133.6, 132.2,
128.2, 127.5, 127.1, 126.0, 124.8, 120.3, 110.4, 81.7, 74.2, 55.2, 40.5, 38.6, 35.4, 33.6. HRMS
calcd for C21H22NaO2 [M+Na]: 329.1517 found 329.1518.
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1-(2-methoxybenzyl)-3-(p-tolyl)-8-oxabicyclo[3.2.1]oct-2-ene_(6¢): yellow oil; IR (neat)vmax:
3026, 2954, 2359, 1601, 1587, 1493, 1244, 1117 cm; *H NMR (400 MHz, CDCls): 7.44 (dd, J
=7.6,1.6 Hz, 1H), 7.30-7.25 (m, 3H), 7.16 (d, J = 8 Hz, 2H), 7.00-6.92 (m, 2H), 6.34 (dt, J = 3.2,
1.6 Hz, 1H), 4.73-4.72 (m, 1H), 3.89 (s, 3H), 3.22 (s, 2H), 2.85 (d, J = 17.2 Hz, 1H), 2.37 (s, 3H),
2.32 (dd, J = 16.8, 1.2 Hz, 1H), 2.03-1.97 (m, 3H), 1.89-1.80 (m, 1H). *C NMR (100 MHz,
CDCIs) 6 157.6, 137.0, 136.8, 133.3, 132.1, 128.8, 127.4, 126.6, 125.9, 124.6, 120.2, 110.2, 81.6,
74.1, 55.1, 40.5, 38.5, 35.4, 33.5, 20.9. HRMS calcd for C22H24NaO. [M+Na]: 343.1668 found
343.1667.

1-benzyl-3-phenyl-8-oxabicyclo[3.2.1]oct-2-ene (6d): White solid, m.p: 9-101 °C; IR (neat)vmax:
3028, 2954, 2362, 1600, 1494, 1454, 1362 cm™; *H NMR (400 MHz, CDCls): & 7.34-7.20 (m,
10H), 6.33 (dt, J = 3.6, 1.6 Hz, 1H), 4.68 (t, J = 4.0 Hz, 1H), 3.13-3.03 (m, 2H), 2.78 (d, J = 16.8
Hz, 1H), 2.21 (dt, J = 16.8, 1.6 Hz, 1H), 2.01-1.87 (m, 3H), 1.82-1.74 (m, 1H). 3C NMR (100
MHz, CDCl3) 6 139.8, 137.4, 133.4, 130.3, 129.6, 128.2, 128.0, 127.6, 127.2, 126.3, 124.8, 81.1,
74.2, 46.1, 43.1, 40.7, 39.6, 35.4, 33.7, 30.6. HRMS calcd for CooH20NaO [M+Na]: 299.1406
found 299.1405.

1-(2-methoxybenzyl)-3-(p-tolyl)-9-oxabicyclo[3.3.1]non-2-ene __ (6e): Colorless oil; IR
(neat)vmax: 2946, 2346, 1599, 1498, 1458, 1240 cm™;*H NMR (400 MHz, CDCls): § 7.33 (dd, J =
7.2, 1.6 Hz, 1H), 7.30-7.25 (m, 2H), 7.20 (td, J = 8.0, 2.0 Hz, 1H), 7.12 (d, J = 7.6 Hz, 2H), 6.91-
6.85 (m, 2H), 6.07 (dt, J = 4.0, 2.0 Hz, 1H), 4.64 (s, 1H), 3.81 (s, 3H), 3.0 (d, J = 13.6 Hz, 1H),
2.88 (d, J=13.2 Hz, 1H), 2.74 (d, J = 17.6 Hz, 1H), 2.33 (s, 3H), 2.25 (dd, J = 17.6, 1.2 Hz, 1H),
1.85-1.72 (m, 2H), 1.65-1.58 (m, 3H), 1.49-1.41 (m, 1H). *C NMR (100 MHz, CDCls)
d137.4,136.9, 136.3, 132.6, 128.9, 127.4, 125.8, 124.7, 123.8, 120.1, 110.4, 72.8, 69.7, 55.2, 42.
9,36.5,35.9,27.9, 21.0, 16.3. HRMS calcd for C23H26NaO2 [M+Na]: 357.1830 found 357.1832.

1-(2-methoxybenzyl)-3-phenyl-9-oxabicyclo[3.3.1]non-2-ene_(6f): Yellow oil; IR (neat)vmax:
2926, 2348, 1601, 1492, 1460, 1244 cm™; 'H NMR (400 MHz, CDCls): & 7.42-7.20 (m, 7H),
6.94-6.88 (m, 2H), 6.13 (dt, J = 4.0, 2.0 Hz, 1H), 4.67 (t, J = 6.4 Hz, 1H), 3.83 (s, 3H), 3.05-2.90
(m, 2H), 2.78 (d, J = 17.6 Hz, 1H), 2.29 (dt, J = 18.0, 1.2 Hz, 1H), 1.85-1.79 (m, 2H), 1.66-1.63
(m, 2H), 1.52-1.44 (m, 2H). *C NMR (100 MHz, CDCls) § 157.9, 140.2, 136.4, 132.6, 128.2,
127.4, 127.1, 125.7, 124.8, 124.7, 120.1, 110.3, 72.8, 69.7, 55.2, 42.9, 36.4, 35.8, 27.8, 16.3.
HRMS calcd for C22H24NaO2 [M+Na]: 343.1673 found 343.1674.

5-methyl-3-phenyl-8-oxabicyclo[3.2.1]oct-2-ene  (60) (two isomers are inseparable):
Colorless oil; IR (neat)vmax: 3028, 2954, 2362, 1600, 1494, 1454, 1362 cm™; *H NMR (400 MHz,
CDClI3): 6 7.45(d, J=2.0Hz, 2H), 7.43 (d, J=2.0 Hz, 2H), 7.35 (t, J = 7.2 Hz, 4H), 7.28 (d, J =
6.8 Hz, 2H), 6.14 (t, J = 2.4 Hz, 1H), 5.98 (s, 1H), 4.64 (s, 1H), 4.48 (t, J = 6.8 Hz, 1H), 2.98-
2.92 (m, 1H), 2.57 (d, J = 17.6 Hz, 1H), 2.38 (d, J = 18.0 Hz, 1H), 2.19 (d, J = 18.0 Hz, 1H),
1.92-1.80 (m, 3H), 1.64-1.52 (m, 5H), 1.37 (s, 2H), 1.35 (s, 2H). 3C NMR (100 MHz, CDCls)
5 139.9, 139.7, 136.0, 135.4, 128.6, 128.1, 127.0, 124.6, 124.4, 69.7, 69.5, 67.9, 38.7, 37.5, 34.9,
31.6, 31.5, 30.5, 28.0, 27.5, 17.1, 16.3. HRMS calcd for CisH1gNaO [M+Na]: 237.1249 found
237.1251.
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5-methyl-3-phenyl-8-oxabicyclo[3.2.1]oct-2-ene__ (6h) (two _isomers are _inseparable):
Colorless oil; IR (neat)vmax: 2926, 2348, 1601, 1492, 1460, 1244 cm?®: 'H NMR (400 MHz,
CDClg): 6 7.31-7.27 (m, 4H), 7.23 (t, J = 7.6 Hz, 4H), 7.18-7.14 (m, 2H), 6.28 (dt, J = 3.2, 1.6
Hz, 1H), 6.14 (t, J = 2.0 Hz, 1H), 4.65 (t, 7.2 Hz, 1H), 4.59 (t, J = 5.6 Hz, 1H), 2.92-2.87 (m, 1H),
2.66 (d, J = 16.8 Hz, 1H), 2.26-2.15 (m, 2H), 2.08-2.00 (m, 3H), 1.94-1.88 (m, 1H), 1.86-1.78
(m, 1H), 1.72-1.62 (m, 3H), 1.43 (s, 3H), 1.41 (s, 3H). **C NMR (100 MHz, CDCl3) & 139.7,
139.6, 133.3, 132.2, 131.0, 128.2, 127.4, 127.2, 124.7, 78.7, 78.0, 74.5, 73.9, 42.5, 41.5, 35.8,
35.6, 35.5, 31.1, 26.9, 23.2. HRMS calcd for C14H1sNaO [M+Na]: 223.1098 found 223.1096.

5-(4-methylbenzyl)-3-phenyl-9-oxabicyclo[3.3.1]1non-2-ene (6i): Colorless oil; IR (neat)vmax:
3028, 2954, 2362, 1600, 1494, 1454, 1362 cm™; *H NMR (400 MHz, CDCls): & 7.25-7.19 (m,
4H), 7.16-7.12 (m, 3H), 7.03 (d, J = 8.0 Hz, 2H), 6.25 (dt, J = 3.2, 1.6 Hz, 1H), 4.60 (t, J = 6.0
Hz, 1H), 3.00-2.92 (m, 2H), 2.69 (d, J = 17.2 Hz, 1H), 2.25 (s, 3H), 2.13 (dd, J = 16.4, 1.6 Hz,
1H), 1.91-1.81 (m, 3H), 1.72-1.65 (m, 1H). *3C NMR (100 MHz, CDCl3) & 139.8, 135.8, 134.3,
133.4, 130.1, 128.7, 128.2, 127.6, 127.2, 124.8, 81.2, 74.2, 45.7, 40.6, 35.4, 33.7, 21.0. HRMS
calcd for C21H22NaO [M+Na]: 313.1568 found 313.1566.

3-methoxy-9-phenyl-7-(p-toly-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7a): Light
yellow solid, m.p: 150-152 °C; IR (neat)vmax: 3028, 2923, 2346, 1614, 1504, 1251 cm™; 'H NMR
(400 MHz, CDCls): 8 7.67-7.64 (m, 2H), 7.44-7.39 (m, 2H), 7.31 (tt, J = 7.2, 1.2 Hz, 1H), 7.20-
7.17 (m, 2H), 7.07-7.03 (m, 3H), 6.75 (dd, J = 8.4, 2.8 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H), 6.17 (d,
J =2.0 Hz, 1H), 5.48 (d, J = 6.0 Hz, 1H), 3.79 (s, 3H), 3.28-3.11 (m, 3H), 2.52 (d, J = 16.8 Hz,
1H), 2.28 (s, 3H). 3C NMR (100 MHz, CDCls) § 157.7, 145.0, 138.8, 137.2, 136.9, 131.6, 129.6,
128.9, 128.4, 127.5, 127.2, 125.1, 124.9, 124.8, 112.7, 110.0, 74.0, 71.3, 55.2, 38.6, 33.7, 21.0.
HRMS calcd for C2sH2502 [M+H]: 369.1854 found 369.1855.

3-methoxy-7,9-diphenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7b): Light brown
solid, m.p: 146-148 °C; IR (neat)vmax: 3028, 2924, 2346, 1615, 1504, 1252 cm™; 'H NMR (400
MHz, CDCls): 6 7.67-7.63 (m, 2H), 7.43-7.39 (m, 2H), 7.32-7.16 (m, 6H), 7.04 (d, J = 8.0 Hz,
1H), 6.75 (dd, J = 8.0, 2.4 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H), 6.20 (d, J = 1.6 Hz, 1H), 5.48 (d, J
= 5.6 Hz, 1H), 3.79 (s, 3H), 3.32-3.22 (m, 2H), 3.14 (d, J = 16.0 Hz, 1H), 2.53 (d, J = 16.4 Hz,
1H). 3C NMR (100 MHz, CDCls) & 157.7, 144.9, 139.8, 138.8, 131.8, 128.4, 128.2, 127.7,
127.4,127.2,125.1, 124.9, 112.8, 110.1, 74.1, 71.3, 55.2, 38.6, 33.8. HRMS calcd for C2sH230-
[M+H]: 355.1692 found 355.1690.

7,9-diphenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8lannulene (7c): Yellow solid, m.p: 110-
112 °C; IR (neat)vmax: 3027, 2922, 2358, 1599, 1494, 1447, 1351 cm™?; H NMR (400 MHz,
CDCl3): 6 7.60 (dd, J = 8.4, 1.2 Hz, 2H), 7.37-7.31 (m, 2H), 7.26-7.04 (m, 10H), 6.15 (d, J = 2.0
Hz, 1H), 5.46 (d, J = 6.0 Hz, 1H), 3.32 (d, J = 16.0 Hz, 1H), 3.22-3.11 (m, 2H), 2.46 (d, J = 16.4
Hz, 1H). *C NMR (100 MHz, CDCls) & 144.9, 139.8, 137.7, 133.0, 131.9, 128.8, 128.6, 128.5,
128.4, 128.3, 128.2, 127.4, 127.2, 126.7, 126.0, 124.9, 73.9, 71.2, 39.3, 33.8, 31.6, 29.6. HRMS
calcd for C24H210 [M+H]: 325.1586 found 325.1588.
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7,9-diphenyl-5,6,9,10-tetrahydro-5,9-epoxycycloocta[4,5]benzo[1,2-d][1,3]dioxole(7d):

White solid, m.p: 179-181 °C; IR (neat)vmax. 3028, 2896, 2378, 1484, 1343, 1236 cm™; 'H NMR
(400 MHz, CDCls): § 7.57 (dd, J = 7.2 Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.26-7.11 (m, 6H), 6.53
(d, J = 9.2 Hz, 2H), 6.14 (d, J = 2.0 Hz, 1H), 5.82 (dd, J = 12.8, 1.2 Hz, 2H), 5.35 (d, J = 5.6 Hz,
1H), 3.22 (d, J = 16.0 Hz, 1H), 3.17-3.10 (m, 1H), 3.01 (d, J = 16.0 Hz, 1H), 2.41 (d, J = 16.4 Hz,
1H). 3C NMR (100 MHz, CDCls) & 146.4, 145.9, 144.7, 139.8, 131.8, 130.6, 128.4, 128.3,
128.2, 127.4, 127.2, 126.0, 124.9, 108.5, 105.0, 100.7, 73.7, 71.2, 39.4, 33.6. HRMS calcd for
C25H2103 [M+H]: 369.1486 found 369.1485.

9-(cyclohex-1-en-1-yl)-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7e): Light
yellow oil; IR (neat)vmax: 3023, 2925, 2364, 1730, 1600, 1493, 1446, 1349, 1264, 1073 cm™; H
NMR (400 MHz, CDCls): 6 7.32-7.06 (m, 9H), 6.02 (d, J = 2.4 Hz, 1H), 6.00-5.98 (m, 1H), 5.37
(d, J=5.6 Hz, 1H), 3.25 (d, J = 16.0 Hz, 1H), 3.19-3.13 (m, 1H), 2.85 (d, J = 16.0 Hz, 1H), 2.44
(d, J = 16.4 Hz, 1H), 2.31-2.26 (m, 1H), 2.15-2.10 (m, 3H), 1.75-1.58 (m, 4H). C NMR (100
MHz, CDCIls) 6 140.2, 140.1, 137.9, 133.4, 132.7, 128.8, 128.2, 127.9, 127.2, 126.5, 125.7,
124.8, 122.0, 70.9, 36.7, 33.8, 31.6, 29.6, 25.3, 24.1, 22.9, 22.4. HRMS calcd for Cz4H250
[M+H]: 329.1901 found 329.1899.

9-cyclopropyl-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7f): Yellow solid,
m.p: 90-92 °C; IR (neat)vmax: 3006, 2918, 1599, 1493, 1453, 1421, 1348, 1244, 1080 cm™; H
NMR (400 MHz, CDCls): & 7.29-7.17 (m, 5H), 7.14-7.10 (m, 2H), 7.07-7.02 (m, 2H), 5.93 (d, J
=2.0 Hz, 1H), 5.30 (d, J = 5.6 Hz, 1H), 3.15-3.09 (m, 1H), 3.05 (d, J = 16.4 Hz, 1H), 2.65 (d, J =
16.0 Hz, 1H), 2.40 (16.4 Hz, 1H), 1.29-1.20 (m, 1H), 0.62-0.59 (m, 2H), 0.56-0.49 (m, 2H). *C
NMR (100 MHz, CDCls) 6 140.0, 137.9, 133.2, 132.9, 128.7, 128.2, 127.3, 126.9, 126.6, 125.7,
124.9,124.8, 71.7, 70.8, 37.4, 33.9, 20.0, 0.32, 0.29. HRMS calcd for C21H210 [M+H]: 289.1584
found 289.1586.

9-cyclopropyl-3-methoxy-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]lannulene (79):
Light yellow solid, m.p: 122-124 °C; IR (neat)vmax: 3005, 2915, 2348, 1613, 1504, 1426, 1268,
1152, 1080 cm™; *H NMR (400 MHz, CDCls): & 7.30-7.17 (m, 5H), 6.95 (d, J = 8.4 Hz, 1H),
6.70 (dd, J = 8.4, 2.4 Hz, 1H), 6.59 (d, J = 2.8 Hz, 1H), 5.91 (d, J = 2.0 Hz, 1H), 5.26 (d, J = 6.0
Hz, 1H), 3.75 (s, 3H), 3.14-3.08 (m, 1H), 2.97 (d, J = 16.0 Hz, 1H), 2.59 (d, J = 15.6 Hz, 1H),
2.40 (d, J = 16.4 Hz, 1H), 1.29-1.19 (m, 1H), 0.62-0.60 (m, 2H), 0.57-0.48 (m, 2H). *3C NMR
(100 MHz, CDCls) 6 157.5, 140.0, 139.0, 132.8, 129.5, 128.2, 127.3, 126.9, 125.2, 124.8, 112.7,
110.0, 72.0, 70.9, 55.2, 36.5, 33.9, 20.0, 0.32, 0.29. HRMS calcd for CzH22NaO, [M+Na]:
341.1510 found 341.1512.

9-cyclopropyl-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxycycloocta[4,5]benzo[1,2-d][1,3]dioxole
(7h): Light brown solid, m.p: 124-126 °C; IR (neat)vmax: 3006, 2914, 2361, 1504, 1483, 1379,
1235, 1085 cm™; *H NMR (400 MHz, CDCls): & 7.31-7.18 (m, 5H), 6.51 (d, J = 9.2 Hz, 2H),
5.90 (d, J = 2.0 Hz, 1H), 5.87 (d, J = 1.2 Hz, 1H), 5.83 (d, J = 1.2 Hz, 1H), 5.19 (d, J = 6.0 Hz,
1H), 3.09-3.04 (m, 1H), 2.96 (d, J = 16.0 Hz, 1H), 2.53 (d, J = 16.0 Hz, 1H), 2.34 (d, J = 16.8 Hz,
1H), 1.24-1.17 (m, 1H), 0.58-0.56 (m, 2H), 0.0.53-0.48 (m, 2H). 3C NMR (100 MHz, CDCls)
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§ 146.2, 145.7, 140.0, 132.8, 130.8, 128.2, 127.3, 126.7, 126.2, 124.8, 108.4, 105.0, 100.6, 71.6,
70.8, 37.5, 33.7, 19.9, 0.30, 0.28. HRMS calcd for C22H2103 [M+H]: 333.1485 found 333.1485.

9-cyclopropyl-7-(p-toly)-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]lannulene (7i): Light yellow
solid, m.p: 138-140 °C; IR (neat)vmax: 3006, 2918, 2360, 1607, 1513, 1454, 1421, 1348, 1244,
1080 cm™; *H NMR (400 MHz, CDCls): § 7.21 (d, J = 8.4 Hz, 2H), 7.15-7.05 (m, 6H), 5.91 (d, J
=2.4 Hz, 1H), 5.32 (d, J = 5.6 Hz, 1H), 3.16-3.11 (m, 1H), 3.08 (d, J = 16.8 Hz, 1H), 2.67 (d, J =
16.4 Hz, 1H), 2.41 (d, J = 16.8 Hz, 1H), 2.31 (s, 3H), 1.30-1.23 (m, 1H), 0.64-0.61 (m, 2H),
0.59-0.52 (m, 2H). 3C NMR (100 MHz, CDCls) & 138.0, 137.1, 137.0, 133.2, 132.6, 128.9,
128.6, 126.5, 125.9, 125.6, 124.9, 124.6, 71.7, 70.8, 37.4, 33.9, 20.9, 20.0, 0.32, 0.29. HRMS
calcd for C22H2103 [M+H]: 333.1485 found 333.1485.

9-cyclopropyl-2-methyl-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7]): Light
yellow solid, m.p: 76-78 °C ; IR (neat)vmax: 3005, 2919, 2352, 1599, 1495, 1446, 1422, 1346,
1246, 1079 cm™; *H NMR (400 MHz, CDCls): § 7.32-7.21 (m, 5H), 6.97 (s, 2H), 6.88 (s, 1H),
5.95 (d, J = 2.0 Hz, 1H), 5.31 (d, J = 5.6 Hz, 1H), 3.16-3.09 (m, 1H), 3.05 (d, J = 16.4 Hz, 1H),
2.64 (d, J = 16.4 Hz, 1H), 2.43-2.31 (m, 1H), 2.29 (s, 3H), 1.31-1.23 (m, 1H), 0.64-0.61 (m, 2H),
0.55-0.53 (m, 2H). *C NMR (100 MHz, CDCls) & 136.0, 135.0, 132.9, 129.1, 128.2, 127.2,
126.9, 126.5, 124.85, 124.80, 71.7, 70.7, 37.4, 34.0, 21.0, 20.0, 0.32, 0.28. HRMS calcd for
C2H2:03[M+H]: 303.1749 found 303.1750.

9-butyl-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7Kk): Light yellow oil; IR
(neat)vmax: 3025, 2926, 2956, 1493, 1456, 1378, 1075 cm™;'H NMR (400 MHz, CDCls): § 7.33-
7.04 (m, 9H), 6.03 (d, J = 2.0 Hz, 1H), 5.33 (d, J = 5.6 Hz, 1H), 3.17-3.11 (m, 1H), 3.05 (d, J =
16.4 Hz, 1H), 2.69 (d, J = 16.0 Hz, 1H), 2.43 (d, J = 16.8 Hz, 1H), 1.83-1.78 (m, 2H), 1.47-1.31
(m, 4H), 0.96 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDClIs) & 140.0, 138.0, 133.2, 132.6,
128.7, 128.2, 128.1, 127.2, 126.5, 125.7, 124.9, 124.8, 72.8, 70.7, 40.7, 38.4, 33.8, 25.4, 23.2,
14.1. HRMS calcd for C22H250 [M+H]: 305.1899 found 305.1901.

5-butyl-7-phenyl-4,5,8,9-tetrahydro-5,9-epoxycycloocta[b]thiophene (71): Light yellow solid,
m.p: 66-68 °C ; IR (neat)vmax: 3027, 2955, 2928, 2341, 1733, 1599, 1494, 1446, 1348, 1259,
1070 cm™; 'H NMR (400 MHz, CDCls): & 7.33-7.19 (m, 5H), 7.10 (d, J = 4.8 Hz, 1H), 6.73 (d, J
= 4.8 Hz, 1H), 5.97 (d, J = 2.0 Hz, 1H), 5.44 (d, J = 5.6 Hz, 1H), 3.11-3.04 (m, 1H), 2.83 (d, J =
16.0 Hz, 1H), 2.59 (d, J = 16.0 Hz, 1H), 2.42 (d, J = 16.4 Hz, 1H), 1.79 (t, J = 13.6 Hz, 2H),
1.46-1.42 (m, 4H), 0.93 (t, J = 7.2 Hz, 3H). **C NMR (100 MHz, CDCls) § 140.1, 136.1, 132.8,
132.5,128.3, 127.8, 127.3, 126.6, 124.9, 122.4, 72.8, 68.6, 40.4, 35.7, 33.6, 31.6, 29.6, 25.5, 23.2,
14.0. HRMS calcd for C20H22NaOS [M+Na]: 333.1283 found 333.1284.

9-methyl-7-phenyl-6,9-dihydro-5H-5,9-epoxybenzo[7]annulene  (7m) (two _isomers are
inseperable): Yellow solid, m.p: 118-120 °C; IR (neat)vmax: 3025, 2927, 2360, 1950, 1732, 1599,
1494, 1445, 1376, 1286, 1030 cm™®; *H NMR (400 MHz, CDCls): § 7.29-7.16 (m, 16H), 7.09-
7.06 (m, 2H), 6.63-6.61 (m, 1H), 6.42-6.41 (m, 1H), 5.54 (d, J = 6.0 Hz, 1H), 5.41 (d, J = 4.8 Hz,
1H), 3.21-3.15 (m, 1H), 2.90 (dd, J = 17.2, 1.6 Hz, 1H), 2.39 (dd, J = 17.2, 1.6 Hz, 1H), 2.28 (dd,
J =17.6, 1.6 Hz, 1H), 1.78 (s, 3H), 1.76 (s, 3H). *3C NMR (100 MHz, CDCl3) & 150.7, 148.0,

S6




145.1, 142.7, 139.5, 131.7, 131.2, 128.2, 127.4, 126.9, 126.8, 126.7, 126.5, 124.7, 120.8, 120.1,
118.1, 117.0, 81.8, 80.5, 38.3, 30.9, 29.6, 24.3, 20.5. HRMS calcd for C1gH170 [M+H]: 249.1273
found 249.1274.

2,9-dimethyl-7-phenyl-6,9-dihydro-5H-5,9-epoxybenzo[7]annulene (7n) (two isomers_are
inseperable): Yellow solid, m.p: 68-70 °C; IR (neat)vmax: 3030, 2924, 1765, 1687, 1599, 1494,
1446, 1376, 1288, 1031 cm™; *H NMR (400 MHz, CDCls): § 7.26-7.13 (m, 10H), 6.93 (m, 4H),
6.85 (s, 1H), 6.58 (dt, J = 4.8, 1.6 Hz, 2H), 6.37 (t, J = 1.6 Hz, 1H), 5.47 (d, J = 6.0 Hz, 1H),
5.34 (d, J = 4.8 Hz, 1H), 3.15-3.09 (m, 1H), 2.85 (dt, J = 17.2, 1.2 Hz, 1H), 2.32 (s, 3H), 2.30 (s,
3H), 1.73 (s, 3H), 1.71 (s, 3H). *3C NMR (100 MHz, CDCls) & 151.0, 145.4, 139.9, 139.6, 136.4,
133.5, 131.8, 131.3, 128.2, 127.4, 127.3, 127.2, 127.0, 124.7, 124.6, 121.0, 120.5, 117.9, 117.8,
81.7, 80.4, 38.3, 31.4, 30.1, 29.6, 24.3, 21.4, 20.5. HRMS calcd for Ci9H1sNaO [M+Na]:
285.1249 found 285.1249.

7-phenyl-9-(p-tolyl)-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (70): Light yellow oil;
IR (neat)vmax: 3029, 2920, 2362, 1594, 1496, 1443, 1356 cm™; 'H NMR (400 MHz, CDCls):
d7.47 (d, J = 8.4 Hz, 2H), 7.19-7.14 (m, 7H), 7.11-7.05 (m, 4H), 6.13 (d, J = 1.6 Hz, 1H), 5.44
(d, J = 5.6 Hz, 1H), 3.32-3.14 (m, 2H), 3.10 (d, J = 16.8 Hz, 1H), 2.45 (d, J = 16.8 Hz, 1H), 2.29
(s, 3H). 3C NMR (100 MHz, CDCls) & 141.9, 139.8, 137.8, 136.9, 133.1, 131.7, 129.1, 128.8,
128.6, 128.2, 127.3, 126.7, 125.9, 124.9, 124.9, 73.7, 71.2, 39.3, 33.8, 21.0. HRMS calcd for
CasH22NaO [M+Na]: 361.1568 found 361.1569.

9-(2-fluorophenyl)-7-phenyl-5,6,9,10-tetrahydro-5,9-epoxybenzo[8]annulene (7p): Colorless
oil; IR (neat)vmax: 3032, 2926, 2342, 1618, 1506, 1258 cm™; 'H NMR (400 MHz, CDCly):
d7.38(td, J=7.6, 1.6 Hz, 1H), 7,25 (d, J = 6.4 Hz, 1H), 7.16-7.06 (m, 9H), 6.98-6.93 (m, 2H),
6.49 (d, J = 4.8 Hz, 1H), 5.37 (d, J = 4.8 Hz, 1H), 3.51 (d, J = 14.4 Hz, 1H), 3.29 (d, J = 0.8 Hz,
1H), 2.83 (d, J = 17.6 Hz, 1H), 2.32 (dd, J = 16.8, 1.2 Hz, 1H). **C NMR (100 MHz, CDCls)
8 162.5, 160.1, 148.1, 143.9, 133.7, 133.1 (d, JF= 3.8 Hz), 128.3, 128.3, 128.2, 127.4, 126.9 (d,
Jr=9.5Hz), 126.7, 124.7, 123.8 (d, JF = 3.8 Hz), 123.2, 123.0, 120.5, 118.1, 115.1, 114.9, 84.2,
76.2, 35.4, 35.2. HRMS calcd for C24H19NaO [M+Na]: 365.1317 found 365.1319.

X-ray Structures

1. Compound 6d




2. Compound 7i

3. Compound 7d

4. Compound 7m




s2pul
""MercuryPlusd00"

8 2015

cpci3

Jun

| =
000° 0~ = e e e e B
t
| |
vs2°T .Hw [
e — L
T06°T 5 PEpris
)
\ / | s .
0812 S s Eagfert e
8T 2\ | 1
222°2— &= F 9y TT
T e - Fov-ze
9Te"2 Q L
e R S Y T
990 ¢ (= il
7 69°12
980°¢ P B paAes
[
-
e S ey
=
— @
e ——— Foo'ot
N
—— 5 } 6202
= —= YAV
]
X
S Lo
)

Jaya-BC2014-100
Pulse Sequence
Mercury-400BB

Date

Solvent

Ambient temperature
Total 32 repetitions

S9



Jaya-BC2014-100

Pulse Sequence: s2pul

o

=3

-

o

=

=

a

>

& »
= c
o o
& -
o P
T e
B
o @o
N Lo
0 ~00
VOO QL
o 0OE
o oo
sc Lo
L. wooey
2P m
“ cc
500~
Cw>ram
L= 0
Q@OEO
Tondad+-

6a

%
Sp0°T2Z
v89°62 4
gsL e Ea
TSP 58—
SR e —
VR b ]
i s s ot
289794\ 5 3 3
000° 22—/ e et
ATe Ll T et
oo
£ST T8
8YL p2T
zeet 92T |
9527921 R e v ]
SL0°82T S £
196°821— ,——— = =
TvET 0T ST o
EY2 EET—
646°9ET —
SS0°LET-
685 LET

U3 e e

T

T

A L

B A Y
40

60

L 8221 5 [ 7L TN £ B e ¢

255 D e e

ppm

20

80

100

120

140

160

180

S10



Sv0° 12 = Sy

S62 VL
289794\
000° 2L,
81 L4
£6T"

8vL p2T
28€°92T\

LY o e
SL0°82T

196°82T '/
TYE 0ET
EVZ-EeT

6L6°9€T
SS0°LET

BES LET™

DEPT

6a

Jaya-BC2014-100
Pulse Sequence:

TR ) T

140

180

ppm

20

40

60

80

100

120

160

!

S11



/

I

/

Pl

£€91°¢€
SSE°E
o
=
<
a
El
m ' ~\
>
£
- 3
5 o »
B oo oc
N -0
o =< S
R Lol ad
.- o @
Y Nmow a
O o =
cC m~nooo
© o-HOED ©
S o 00w
o <o &
0w O 1O &
S © >0pe®
o —
o © 3¢0u~— (@]
£ T w 0O>~d
Q — Le—op /
3 3 Q@O EO |\ J
o o ZTaondk

—

ppm

ﬁ:.ﬁ:
o LTIE

T eevot

Fezon

T 1902

F}1s-oe

Fz9vs

Joo-ot

7% 8L'6T

- ¥8°69

S12



phph0008

Pulse Sequence: s2pul

Mercury—-400BB "MercuryPlus400"
Date: Sep 17 2014
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Date: Sep 17 2014
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Ambient temperature
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Sample Id
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Creation_ Time
Revision Time
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Comment
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Dim Size

Dim Title
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Dimensions
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Spectrometer
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X_Acg_Duration
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? RESONANCE =
-
Filename = 104-96-96A Carbon-2-3.jdf
Author = delta 1
Experiment = carbon.jxp P N
Sample Id = 104-96-96A 1
Solvent = CHLOROFORM-D
Creation Time = 25-MAY-2015 17:06:19 1
Revision_Time = 25-MAY-2015 18:23:13 ]
Current_Time = 25-MAY-2015 18:23:47 Ph Ph
Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3 T v
Dim Units = [ppm] ] L 6h 6h )
Dimensions =X
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Spectrometer = DELTA2_NMR N
Field Strength = 9.389766[T] (400[MHz])
X _Acq Duration = 1.04333312(s] 1
X Domain = 13C
X_Freq = 100.52530333 [MHz] 1
X_Offset = 100[ppm] i
X_Points = 32768
X _Prescans =4 R
X:Resolution = 0.95846665[Hz]
X Sweep = 31.40703518[kHz] 1
X:Sweep_clipped = 25.12562814 [kHz]
Irr Domain = Proton T
Irr Freq = 399.78219838 [MHz] |
Irr Offset = 5[ppm]
Clipped = FALSE ]
Scans = 1024
Total_Scans = 1024 S
Relaxation Delay = 2[s] 1
Recvr_Gain_ = 60
Temp Get = 22[dC] 1
X_90_Width = 9.56[us] 1
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X_Angle = 30[degq]
X Atn = 5.3[dB]
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Irr Noise = WALTZ
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Noe = TRUE < 4
Noe_Time = 2[s] = 8 |
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Sample Id
Solvent
Creation_Time
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Current_Time

Comment
Data_Format
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Dim Title
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Dimensions
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Spectrometer

Field Strength
x_Acq:buration
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X_offset
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Tri_Offset
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X_Angle
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e
Filename 104-108-108A Carbon-1-4.3jd
Author delta - 1 s N
Experiment carbon. jxp
sample Id 104-108-108A 1
Solvent CHLOROFORM-D

1-JUN-2015 16:18:58
1-JUN-2015 18:58:24 1
1-JUN-2015 18:59:21

Creation_ Time
Revision_Time
Current_Time

Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim_Size = 26214 1
Dim Title = Carbonl3
Dim Units = [ppm] 1
Dimensiens =X =2
Site = JNM-ECS400 ™ 6i
Spectrometer = DELTA2_NMR 4 L )
Field_Strength = 9.389766[T] (400[MHz]) 1
X_Acq_Duration = 1.04333312[s] 1
X_Domain = 13C
X_Freq = 100.52530333[MHz] 4
X_offset = 100 [ppm]
X Points = 32768 1
X_Prescans =4 ]
X_Resolution = 0.95846665[Hz]
X Sweep = 31.40703518[kHz] 4
X_Sweep Clipped = 25.12562814[kHz]
Irr Domain = Proton 1
Irr_Freq = 399.78219838[MHz] 1
Irr Offset = 5[ppm]
Clipped = FALSE <
Scans = 1024 -
Total_Scans = 1024 1
Relaxation Delay = 2[s]
Recvr_Gain = 60 | w
Temp_Get = 22.8[dcC]
X_90_Width = 9.56[us] 1
X_Acq_Time = 1.04333312[s] 1
X_Angle = 30[deg]
X Atn = 5.3[dB] ]
X Pulse = 3.18666667 [us]
Irr_Atn_Dec = 22.008([dB]
Irr_Atn_Noe = 22.008[dB]
Irr_Noise = WALTZ 1
Irr Pwidth = 0.115[ms] | | |
Decoupling = TRUE 5} I J | L
Initial Wait = 1[s] S = ! L W W —
Noe - = TRUE 3
Noe_Time = 2[s] =
Repetition Time = 3.04333312[s] g ]
<
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Experiment
Sample Id
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Creation_Time
Revision Time
Current Time

Comment
Data_Format
Dim_size
Dim_Title
Dim Units
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Site
Spectrometer
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X_Sweep
X_Sweep_Clipped
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Irr_Freq
Irr_Offset
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Temp_Get
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X_Pulse
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Irr_Noise
Irr_Pulse
Irr_Pwidth
Base_Line_Correct
Decoupling
Initial Wait
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Selection_Angle
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Selection_Pulse

104-108-108A DEPT135deg-1
delta

dept. jxp

104-108-108A
CHLOROFORM-D

1-JUN-2015 17:13:10
1-JUN-2015 18:59:54
1-JUN-2015 19:00:03

DEPT with decoupling
1D COMPLEX
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Carbonl3

[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766[T] (400[MHz])
1.04333312(s])

13c

100.52530333 [MHz]
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4
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31.40703518 [kHz]
25.12562814 [kHz]
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5 [ppm]
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1.04333312([s]
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22.008[dB]
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Jaya-20141225-2

s2pul
"“"MercuryPlus400"

Pulse Sequence:
Dec 25 2014

Mercury-400BB

Date:

cpci3

Solvent:

Ambient temperature

Total 1232 repetitions
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Milu-2014-P020

Pulse Sequence: s2pul
UNITYplus=-400 Munity400"
Date: Apr 7 2014

Solvent: CDC13
Ambient temperature
Total 80 repetitions
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Milu-2014-P020

Pulse Sequence: s2pul
UNITYplus-400 "unity400"
Date: Apr 7 2014
Solvent: CDC13

Ambient temperature

Total 13280 repetitions
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“MercuryPlus400"

Sep 15 2014

Solvent:

s2pul

7c

coci13

Pulse Seqguence:
Mercury-400BB
Ambient temperature
Total 32 repetitions
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Total 1392 repetitions

Pulse Sequence
Mercury-400BB
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phph0005

140

160

180




896

T20°
L8L°
62"
STy

ive

9Ly

821 ————
‘g21—/)
‘g1

£0S
8ve

phph0005

9v9°62 7\

v89° 62—
609° T8

2588 €€

T6E€°6€E

T12°TL

9T6°SL

289°9/

000" 4L
81" LL—

‘ver
821
921

121

L7 —

"821
/

€20°€eT

s 3

DEPT

7c

Pulse Seqguence:

L e T

T T T T T T T

ppm

20

40

60

a0

100

120

140

160

180

S44



LT T
§22°1 —_—

-,

9/2°'1 L
90S5°F —

X .
662 e ——— I
ovv g —

R, ;
8b e 4 -} sgor
ze0°e W
10z g— r////JJrJ L 96°02
o -
r2E
<

}ooo0T

T Fr1sroz

F=676

L 56709
L 19702

= T29"6%

s2pul
"MercuryPlus400"

Date: Sep 15 2014

Solvent:

7d

cbnci13

0]
(0]

Pulse Sequence:
Mercury-400BB
Ambient temperature
Total 32 repetitions

phphooo3

545



phphooo3

Pulse Sequence: s2pul

=

=

<t

a

>

a

>

“ v
3 c
o o
o Q-
[ pape)
=< S
= - » e
o o o
ML
o -0 o
on0 Qe
o-0OE

o Ooo
0 +N
| © -
08—
— cc

S0~
V> m
L= Qe
QTWOEDO
Toad-

o)

(o)

7d

E
—3
2e9°ge
VLV BE
BY2 TL T\
6vL°€EL 3
289°9/ u E
00042 i ﬁ
8IE"LL
92,7001
9vo soT——— - 3
285901 =S

L06° V2T
S/6°VeT
vL0°92T

6227421

€SV L2T
6427821

e
—_—

T =
0ve- 82T \
69821 /

659 08T .
seprrer—
€18 68T — -
66L VYT /— e
£Y6°SHT—
vy 9rT—

ppm

20

40

60

80

100

120

140

160

180

546



2e9° e

YLV 6E

8V2 TL

eVL €L

289794
000 2L

oy

8T1e"LL

82,7007

9v0°S0T

R I S T

L06° V2T
mmm.vma%

v£40°92T

6227 /2T 7 = =

eSv - L2T

6/2°82T
0ve“" 82T \\

69%°82T

mmm.omaMMN

€EB TET
€18 6ET
EVYTIVT T

DEPT

7d

o)
(o)

Pulse Seqguence:

phphooo03

‘H

ppm

20

40

60

80

100

120

140

160

180

S47



"MercuryPlus400"

s2pul
Sep 15 2014

cpc13
Te

32 repetitions

Date:

Pulse Sequence:
Mercury-400BB
Ambient temperature
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Mercury-400BB
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Milu-2014-P088B

Pulse Sequence: s2pul

"MercuryPlus400"

Jun 26 2014
: CDC13

Mercury-400BB
Total 32 repetitions
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Milu-2014-P088B

Pulse Sequence: s2pul

Mercury-400BB "MercuryPlus400"
Date: Jun 26 2014

Solvent: CDC13

Ambient temperature

Total 64000 repetitions
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Milu-2014-P015

s2pul

Pulse Sequence
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Milu-2014-P015S

Pulse Sequence: s2pul

UNITYplus-400 "unity400"
Date: Apr 7 2014
Solvent: CDC13

Ambient temperature

Total 64000 repetitions
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Milu-2014-P031

Pulse Sequence

Date: Apr 21 2014
Solvent:

Ambient temperature
Total 64 repetitions
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Milu-2014-P031

Pulse Sequence: s2pul

UNITYplus-400 "unity400"
Date: Apr 21 2014
Solvent: CDC13

Ambient temperature
Total 1744 repetitions
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"MercuryPlus400"

s2pul

coci13

Dec 25 2014
32 repetitions

Solvent

Ambient temperature

Pulse Seguence:
Mercury-400BB
Total
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Jaya-BC2014-73

Pulse Seqguence: s2pul

Mercury-400BB "MercuryPlus400"
Date: Dec 25 2014

Solvent: CDC13

Ambient temperature

Total 656 repetitions
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phph0002

Pulse Sequence: s2pul

Mercury—-4008BB 'MercuryPlus400"
Date: Sep 15 2014

Solvent: CDC13

Ambient temperature

Total 32 repetitions
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phph0002

Pulse Sequence: s2pul

Mercury-400BB '"MercuryPlus400"
Date: Sep 15 2014

Solvent: CDC13

Ambient temperature

Total 336 repetitions

A\ J
P*(ﬂ
NgR
LN -
o~ o~
158838
‘l © <
~ N
Sh
-
n 5,
o ©
a . . 5
= 3 S . © o
Fow S o . e 3 . ?
e = g ° o o
bl 25 gy 33 2
| w o o2 S8 o 2 3
g 5 e o
ka Ny G B
l 3257 W
| l.} LMU m I!L* il " k.
i B e EE T i e e e — o ——
180 160 140 120 100 80 60 40 20 ppm

S64



6820
L2870

L0702

8€0°12

S S S
g00°ve

gov-Le

€02°0L

8TL TL—
289°9¢£

Tig

T08°¥2T

phph0002

)

AN,

L

DEPT

\ J

Pulse Sequence:

ppm

20

40

60

80

100

120

140

160

180

L |

S65



£
o
o
SY6°0
£96°0 | feeov
186°0 =
BIE T L
1621

-1

r 9T 6V

—

oA —=
809°T /J|||N\|Hu r %E.S
68.°T I Fecee

208 1/
3m41\ [
9Tv°2 L .
96°TT
85v°2 F
§/9°2

Fos1rT

1\
ST 2— H
M
,J/ %3.2

M

0gE"S

= |“d Fvortr
pve 5 g L

0£0°9 L [0 0607

se0°9— I
,. =t~
=

r L1

s2pul
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Sep 17 2014

7k

Pulse Sequence
Mercury—400BB
Ambient temperature
Total 32 repetitions

Date:
Solvent: CDC13
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Pulse Sequence:
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Ambient temperature
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s2pul
"unity400"

: Jun 18 2014
u0119-4

Milu-2014-P073B

Pulse Sequence
UNITYplus-400

Ambient temperature
File

Total 160 repetitions

Date
Solvent: CDC13
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Jun 19 2014

Milu-2014-P079B

Pulse Sequence
UNITYplus-400

Ambient temperature
Total 16000 repetitions
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Jun 20 2014

Milu-2014-P079A
Pulse Sequence
UNITYplus-400
Ambient temperature
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Milu-2014-P079A

Pulse Sequence: s2pul
UNITYplus-400
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"unityd400"

Jun 20 2014

cbC13

Solvent:

Ambient temperature

Total 4112 repetitions
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"MercuryPlus400"
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Ambient temperature
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Pulse Sequence:
Mercury-400BB
Date: Sep 15 2014
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Filename = 104-96-96A Proton-1-4.jdf (?I
Author = delta :
Experiment = proton. jxp E
Sample_Id = 104-96-96A
Solvent = CHLOROFORM-D
Creation_Time = 22-MAY-2015 10:26:36
Revision Time = 22-MAY-2015 10:27:32 = | Ph
Current Time = 22-MAY-2015 10:28:02 -+ ‘
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Comment = single_pulse \ J
Data Format = 1D COMPLEX |
Dim Size = 13107
Dim Title = Proton
D:'.rn:Units = [ppm]
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_ NMR o
. o =
Field Strength = 9.389766([T] (400[MHz]) - s
x_Acq_Duration = 2.18365952([s] | =
X Domain = 1H
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X_Offset = 5[ppm] ="} g
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x:Resolution = 0.45794685[Hz]
X Sweep = 7.5030012[kHz]
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Irr_Domain = Proton = =)
Irr_Freq = 399.78219838 [MHz] g [ |
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Tri_Domain = Proten [
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Tri_Offset = 5[ppm] | |
Clipped = FALSE |
Scans =8 |
Total_Scans =8 - oo oo f Y
% X | T
Relaxation Delay = 5[s] | | o =] | )
Re::vr_Gain_ = 42 ‘ [ — | T
Temp_Get = 21.4[dc] = | )
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X_Angle = 45([deg] il |
X_Atn = 2.4[dB] |
X_Pulse = 6.0155[us] \ |
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Tri_Mode = Off 5}
Dante Presat = FALSE 2 ’ I
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Filename = 104-101-101A Carbon-1-3.jd 4

Author = delta —

Experiment = carbon.jxp ] F

Sample Id = 104-101-101A 7

Solvent = CHLOROFORM-D <]

Creation Time = 27-MAY-2015 09:17:42 — 1]
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Data_Format = 1D COMPLEX i

Dim Size = 26214 ]

Dim Title = Carbonl3 ]

Dim_Units = [ppm] o 4

Dimensions =X < g

Site = JNM-ECS400 3

Spectrometer = DELTA2_NMR ]

Field Strength = 9.389766[T] (400([MHz]) ;—_

X _Acg Duration = 1.04333312([s] ]

X _Domain = 13C

X _Freq = 100.52530333[MHz] ]

X_Offset = 100[ppm] \D‘;

X Points = 32768 |

X_Prescans =4 1

X_Resolution = 0.95846665[Hz] ]

X_Sweep = 31.40703518 [kHz] v 7

X _Sweep_Clipped = 25.12562814[kHz] =

Irr Domain = Proton i
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Irr_Offset = 5[ppm] 3

Clipped = FALSE <t A

Scans = 477.0 < g

Total_Scans = 477.0 ]

Relaxation_Delay = 2[s] o 3
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Temp_Get = 21.7[dC] 3

X 90 Width = 9.56[us] ]
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X_Angle = 30([deg] ol

X_Atn = 5.3[dB] =3
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Irr Atn Dec = 22.008[dB] B

Irr_Atn_Noe = 22.008[dB] _

Irr_Noise = WALTZ ="

Irr_Pwidth = 0.115[ms] ]
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