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1. General and materials

Melting points were uncorrected. 'H and "C NMR spectra were taken on a Bruker DPX400 spectrometer, and
chemical shifts were reported in parts per million (ppm) using CHCl; (7.26 ppm) in CDCl; for '"H NMR, and CDCl;
(77.01 ppm) for >C NMR as an internal standard, respectively. Mass spectra were recorded by a Micromass LCT
(ESI-TOF) or a Micromass Auto Spec (EI). Column chromatography was performed on silica gel (Kanto Chemical,
neutral, 75-150 pm). Medium-pressure liquid chromatography (MPLC) was performed on a 30 x 4 cm i.d.
prepacked column (Kusano pre-packed column Si-10, 40 x 300 mm I. D., silica gel, 50 pm) with UV and RI

detectors. Ionic liquids were commercially available.

2. Preparation of triene ester (1)
(E)-Hexa-3,5-dienyl acrylate 1a,' (E)-4-methylhexa-3,5-dienyl acrylate 1f,' (3E,5E)-nona-3,5-dienyl acrylate 1g,>

and ethyl (E)-hexa-3,5-dienyl fumarate 1h’ were prepared by the reported procedure.
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(E)-1-Phenylocta-5,7-dien-3-yl acrylate (1b)
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To a solution of 3-phenylpropionaldehyde (1.61 g, 12 mmol) and trimethylpenta-2,4-dienylsilane* (1.40 g, 10 mmol)
in CH,Cl, (10 mL), TiCl, (0.55 mL, 5.0 mmol) was slowly added at —60 °C. After being stirred at -40 °C for 15 min,
the reaction mixture was quenched with 1M HCI solution (20 mL), extracted with Et;O (20 mL x 3) and dried over
anhydrous MgSQO,. After the concentration of combined organic layer under reduced pressure, the resultant residue
was purified by column chromatography on silica gel (hexane/EtOAc = 10 : 1) to give
(E)-1-phenylocta-5,7-dien-3-ol 1b-sm in 41% yield (888 mg, 4.1 mmol). Colorless oil; IR (neat) v 3388, 3027,
2928, 1005, 699 cm™'; 'H NMR (400 MHz, CDCl3) §2.52-2.57 (2H, m), 4.73 (1H, dd, J= 7.1, 5.8 Hz), 5.03 (1H,
d, J=10.5 Hz), 5.15 (1H, d, J = 16.7 Hz), 5.69 (1H, dt, J= 15.1, 7.5 Hz), 6.18 (1H, dd, J = 15.1, 10.5 Hz), 6.32
(1H, dt, J = 16.7, 10.5 Hz), 7.26-7.32 (1H, m), 7.33-7.39 (4H, m); "C NMR (100 MHz, CDCL;) & 42.6, 73.6,
116.2, 125.8, 127.6, 128.4, 130.0, 134.4, 136.7, 143.8; MS (ESI-TOF) m/z 225 [M+Na]"; HRMS calcd for
C14HsNaO [M+Na]’, 225.1255; found, 225.1235.
To a solution of alcohol 1b-sm (0.61 g, 3.0 mmol) and Et;N (0.63 mL, 6.0 mmol) in CH,Cl, (10 mL), acryloyl
chloride (0.62 mL, 4.5 mmol) was added at 0 °C. After being stirred at room temperature for 20 h, the reaction
mixture was quenched with H,O (15 mL), extracted with Et,O (20 mL x 3) and dried over anhydrous MgSQO,. The
organic layer was evaporated and purified by column chromatography on silica gel to give acrylate 1b in 88 % yield
(678 mg, 2.65 mmol). Colorless oil; IR (neat) v 3028, 2951, 1722, 1404, 1271, 1195, 1004, 700 em'; 'H
NMR (400 MHz, CDCl;) 6 1.93-2.09 (2H, m), 2.50 (2H, t, J = 6.6 Hz), 2.65-2.82 (2H, m), 5.08 (1H, d, J = 10.4
Hz), 5.09-5.16 (1H, m), 5.20 (1H, d, J=17.0 Hz), 5.71 (1H, dt, J = 15.2, 7.4 Hz), 5.90 (1H, dd, /= 10.4, 1.4 Hz),
6.12-6.22 (1H, m), 6.21 (1H, dd, J = 17.3, 10.4 Hz), 6.38 (1H, dd, /= 17.0, 10.4 Hz), 6.49 (1H, dd, /= 17.3, 1.4
Hz), 7.22-7.29 (3H, m), 7.32-7.39 (2H, m); "“C NMR (100 MHz, CDCL;) § 31.7, 35.3, 37.3, 73.2, 116.0, 126.0,
128.3, 128.4, 128.7, 129.0, 130.5, 134.1, 136.8, 141.4, 165.8; MS (ESI-TOF) m/z 225 [M+Na]’; HRMS calcd
for C4H;sNaO [M+Na]+, 225.1255; found, 225.1270.

(E)-1-Phenylhexa-3,5-dienyl acrylate (1c¢)
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According to the synthetic procedure for 1b-sm, (£)-1-phenylhexa-3,5-dien-1-o0l 1e-sm was prepared in 51% yield
(885 mg, 5.1 mmol) by the reaction of benzaldehyde (1.27 g, 12 mmol) with trimethylpenta-2,4-dienylsilane* (1.40 g,
10 mmol) in the presence of TiCly (0.55 mL, 5.0 mmol). Colorless oil; IR (neat) v 3388, 3031, 2899, 1005, 701
cm'; 'HNMR (400 MHz, CDCls) §2.52-2.57 (2H, m), 4.73 (1H, dd, J= 7.1, 5.8 Hz), 5.03 (1H, d, J = 10.5 Hz),
5.15(1H, d, J=16.7 Hz), 5.69 (1H, dt, J=15.1, 7.5 Hz), 6.18 (1H, dd, J = 15.1, 10.5 Hz), 6.32 (1H, dt, J = 16.7,
10.5 Hz), 7.26-7.32 (1H, m), 7.33-7.39 (4H, m); "C NMR (100 MHz, CDCl;) §42.6, 73.6, 116.2, 125.8, 127.6,
128.4, 130.0, 134.4, 136.7, 143.8; MS (ESI-TOF) m/z 197 [M+Na]"; HRMS calcd for C;H;;NaO [M+Na]’,
197.0942; found, 197.0947.
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According to the synthetic procedure for 1b, acrylate 1c was prepared in 76% yield (519 mg, 2.27 mmol) by the
reaction of alcohol 1¢-sm (0.52 g, 3.0 mmol) with acryloyl chloride (0.62 mL, 4.5 mmol) in the presence of Et;N
(0.63 mL, 6.0 mmol). Colorless oil; IR (neat) v 3034, 2946, 1725, 1404, 1267, 1189, 1004, 700 em'; 'H
NMR (400 MHz, CDCl3) 62.59-2.67 (1H, m), 2.68-2.78 (1H, m), 4.99 (1H, d, /= 10.2 Hz), 5.11 (1H, d, /= 16.9
Hz), 5.52-5.61 (1H, m), 5.83 (1H, dd, J = 10.4, 0.9 Hz), 5.84-5.89 (1H, m), 6.04-6.12 (1H, m), 6.15 (1H, dd, J =
17.4, 10.4 Hz), 6.26 (1H, dt, J = 16.9, 10.2 Hz), 6.42 (1H, dd, J = 17.4, 0.9 Hz), 7.26-7.38 (5H, m); "“C NMR
(100 MHz, CDCl3) 639.6, 75.5, 116.1, 126.5, 128.0, 128.5, 128.6, 128.8, 130.8, 134.2, 136.7, 139.9, 165.3; MS
(ESI-TOF) m/z 251 [M+Na]; HRMS calcd for C;sH ¢NaO, [M+Na]", 251.1048; found, 251.1057.

(E)-1-(4-Bromophenyl)hexa-3,5-dienyl acrylate (1d)
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According to the synthetic procedure for 1b-sm, (E)-1-(4-bromophenyl)hexa-3,5-dien-1-ol 1d-sm was prepared in
49% vyield (1.24 g, 4.9 mmol) by the reaction of 4-bromobenzaldehyde (2.22 g, 12 mmol) with
trimethylpenta-2,4-dienylsilane* (1.40 g, 10 mmol) in the presence of TiCl (0.55 mL, 5.0 mmol). Colorless oil;
IR (neat) v 3376, 3011, 2899, 1070, 1009, 822 cm'; 'H NMR (400 MHz, CDCl;) & 2.12 (1H, brs, OH),
2.44-2.54 (2H, m), 4.69 (1H, dd, J = 7.4, 5.4 Hz), 5.04 (1H, d, J=10.2 Hz), 5.16 (1H, d, J = 16.9 Hz), 5.64 (1H,
dt, J=15.1, 7.5 Hz), 6.15 (1H, dd, J = 15.1, 10.2 Hz), 6.31 (1H, dt, J=16.9, 10.2 Hz), 7.22 (2H, d, J = 8.4 Hz),
7.48 (2H, d, J = 8.4 Hz); "C NMR (100 MHz, CDCl;) §42.5, 72.9, 116.5, 121.3, 127.5, 129.4, 131.5, 134.7,
136.5, 142.8; MS (EI) m/z 252 [M]; HRMS calcd for C;,H;,Br [M-H,0+H]", 235.0122; found, 235.0111.
According to the synthetic procedure for 1b, acrylate 1d was prepared in 80% yield (0.74 g, 2.41 mmol) by the
reaction of alcohol 1d-sm (0.76 g, 3.0 mmol) with acryloyl chloride (0.62 mL, 4.5 mmol) in the presence of Et;N
(0.63 mL, 6.0 mmol). Colorless oil; IR (neat) v 3011, 2952, 1725, 1406, 1281, 1187, 1112 cm'; 'H NMR
(400 MHz, CDCl3) 62.58-2.67 (1H, m), 2.68-2.78 (1H, m), 5.04 (1H, d, /= 10.2 Hz), 5.14 (1H, d, J = 16.6 Hz),
5.56 (1H, dt, J=15.2, 7.2 Hz), 5.82 (1H, t, J = 6.8 Hz), 5.88 (1H, dd, J = 10.4, 1.4 Hz), 6.06-6.15 (1H, m), 6.18
(1H, dd, J=17.3, 10.4 Hz), 6.29 (1H, dt, /= 16.9, 10.2 Hz), 6.45 (1H, dd, /= 17.3, 1.4 Hz), 7.25 (2H, d, /= 8.5
Hz), 7.30 (2H, d, J = 8.5 Hz); "C NMR (100 MHz, CDCls) §39.3, 74.8, 116.5, 122.0, 128.18, 128.24, 128.3,
131.2, 131.6, 134.5, 136.6, 139.0, 165.2; MS (ESI-TOF) m/z 329 [M+Na]’; HRMS calcd for C;sH;sBrNaO,
[M+Na]’, 329.0153; found, 329.0144.

Methyl (E)-4-(1-(acryloyloxy)hexa-3,5-dienyl)benzoate (1e)
O
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According to the synthetic procedure for 1b-sm, methyl (£)-4-(1-hydroxyhexa-3,5-dienyl)benzoate le-sm was
prepared in 68% yield (1.57 g, 6.8 mmol) by the reaction of methyl 4-formylbenzoate (1.97 g, 12 mmol) with
trimethylpenta-2,4-dienylsilane* (1.40 g, 10 mmol) in the presence of TiCl, (0.55 mL, 5.0 mmol). Colorless
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crystals; Mp. 41.0-42.5 °C; IR (neat) v 3446, 3011, 2952, 1722, 1281 cm'; '"H NMR (400 MHz, CDCl;) 6
2.09 (1H, brs, OH), 2.45-2.60 (2H, m), 3.91 (3H, s), 4.80 (1H, dd, /= 7.7, 5.0 Hz), 5.04 (1H, d, /= 10.1 Hz), 5.16
(1H, d, J=16.6 Hz), 5.65 (1H, dt, /= 15.1, 7.3 Hz), 6.15 (1H, dd, /= 15.1, 10.1 Hz), 6.30 (1H, dt, /= 16.6, 10.1
Hz), 7.42 (2H, d, J = 8.2 Hz), 8.02 (2H, d, J = 8.2 Hz); "“C NMR (100 MHz, CDCL3) §42.6, 52.1, 73.1, 116.6,
125.7, 129.2, 129.4, 129.8, 134.9, 136.5, 148.9, 166.9; MS (ESI-TOF) m/z 255 [M+Na]"; HRMS calcd for
C4H4NaO; [M+Na]+, 255.0997; found, 255.0976. Anal. Calcd for C4H;s05: C, 72.39; H, 6.94. Found: 72.35; H,
6.92.

According to the synthetic procedure for 1b, acrylate 1e was prepared in 83% yield (714 mg, 2.49 mmol) by the
reaction of alcohol 1e-sm (0.69 g, 3.0 mmol) with acryloyl chloride (0.62 mL, 4.5 mmol) in the presence of Et;N
(0.63 mL, 6.0 mmol). Colorless oil; IR (neat) v 3011, 2929, 1726, 1404, 1266, 1188 cm'; 'H NMR (400
MHz, CDCl;) 6 2.52-2.60 (1H, m), 2.60-2.69 (1H, m), 3.83 (3H, s), 4.93 (1H, d, J = 10.3 Hz), 5.03 (1H, d, J =
16.9 Hz), 5.47 (1H, dt, J= 15.4, 7.2 Hz), 5.79 (1H, dd, /= 10.5, 1.4 Hz), 5.81 (1H, t, J= 6.5 Hz), 5.99 (1H, dd, J
=15.4,10.3 Hz), 6.09 (1H, dd, /= 17.4, 10.5 Hz), 6.18 (1H, dt, J=16.9, 10.3 Hz), 6.36 (1H, dd, J = 17.4, 1.4 Hz),
7.32 (2H, d, J=8.4 Hz), 7.95 (2H, d, /= 8.4 Hz); "°C NMR (100 MHz, CDCl;) 539.4, 52.1, 78.0, 116.5, 126.3,
128.0, 128.3, 129.8, 131.2, 134.6, 136.5, 144.9, 165.2, 166.7; MS (ESI-TOF) m/z 309 [M+Na]’; HRMS calcd
for C1;H;sNaO, [M+Na]’, 309.1103; found, 309.1099

Ethyl (E)-4-Methylhexa-3,5-dienyl fumarate (1i)
O
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To a suspension of EDC-HCI (1.92 g, 10 mmol) in CH,Cl, (5.0 mL), (£)-4-methylhexa-3,5-dien-1-ol (0.56 g, 5.0
mmol) and fumaric acid mono-ethyl ester (1.44 g, 10 mmol) were added at 0 °C. After being stirred at room
temperature for 2 h, the reaction mixture was quenched with H,O (25 mL), extracted with Et,0O (25 mL x 3) and
dried over anhydrous MgSQ,. After evaporation of the combined organic layer, resultant residue was purified by
column chromatography (hexane/Et,0O = 25 : 1) on silica gel to give 1i in 88% yield (1.04 g, 4.39 mmol). Colorless
oil; IR (neat) v 2980, 1730, 1298, 1258, 1156 cm'; 'H NMR (400 MHz, CDCl;) 5 1.31 (3H, t, J = 7.1 Hz),
1.76 (3H, s), 2.49-2.58 (2H, m), 4.22 (2H, t, J= 7.0 Hz), 4.26 (2H, t, J= 7.1 Hz), 4.98 (1H, d, J = 10.7 Hz), 5.13
(1H, d, J = 17.4 Hz), 5.46 (1H, t, J = 7.3 Hz), 6.36 (1H, dd, J = 17.4, 10.7 Hz), 6.84 (2H, brs); "“C NMR (100
MHz, CDCl;) 6 11.8, 14.1, 27.6, 61.3, 64.5, 111.8, 126.7, 133.4, 133.8, 136.8, 140.9, 164.9, 165.0; MS
(ESI-TOF) m/z 261 [M+Na]; HRMS calcd for C;3H;sNaO, [M+Na]", 261.1103; found, 261.1108.

tert-Butyl (E)-hexa-3,5-dienyl fumarate (1j)
(0]

t-Buozc/\)Lo
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According to the synthetic procedure for 1i, this compound was obtained in 50% yield (504.5 mg, 2.00 mmol) by the

reaction of fumaric acid mono-fert-butyl ester’ (392 mg, 4.0 mmol), EDC-HCI (1.15 g, 6.0 mmol) in CH,CL (5.0
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mL) at rt for 48 h.  Colorless oil; IR (neat) v2979, 1718, 1301, 1260, 1147 cm'; '"HNMR (400 MHz, CDCls)
01.50 (9H, s Hz), 2.42-2.52 (2H, m), 4.23 (2H, t, J= 6.7 Hz), 5.03 (1H, d, /= 10.0 Hz), 5.14 (1H, d, J = 16.7 Hz),
5.66 (1H, dt, J=15.1, 7.3 Hz), 6.14 (1H, dd, J = 15.1, 10.0 Hz), 6.31 (1H, dt, /= 16.7, 10.0 Hz), 6.74 (1H, d, J =
15.8 Hz), 6.78 (1H, d, J = 15.8 Hz); ">C NMR (100 MHz, CDCl;) 528.0, 31.8, 64.3, 81.9, 116.3, 129.2, 132.4,
133.6, 135.8, 136.6, 164.1, 165.2; MS (ESI-TOF) m/z 275 [M+Na]’; HRMS calcd for C4H,)NaO4 [M+Na]’,
275.1259; found, 275.1276.

2. Intramolecular Diels-Alder reaction of triene ester (1) in [emim]BF,
(4a8*,8aR*)-3,4,4a,7,8,8a-Hexahydro-1H-isochromen-1-one (2a)
o)

H
3
H
2a

A suspension of triene ester 1a (76.5 mg, 0.50 mmol) in 1-ethyl-3-methylimidazolium tetrafluoroborate ([emim]BF,,
7.0 mL) was warmed to 100 °C over 30 min. After being stirred at 100 °C for 6 h, the reaction mixture was cooled
to room temperature, then extracted with Et,O (20 mL x 5). After concentration of the combined organic layer under
reduced pressure, resultant mixture was purified by column chromatography (hexane/EtOAc = 3 : 1) on silica gel
and by additional MPLC (hexane/EtOAc =1 : 1) to give 2a in 80% yield (61.3 mg, 0.402 mmol). The structure was

confirmed by comparison of spectrum data with the authentic sample' and with the literature.’

(3S5*,4aS5*,8aR*)-3-Phenethyl-3,4,4a,7,8,8a-hexahydro-1H-isochromen-1-one (2b)
(0]

H
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According to the synthetic procedure for 2a, this compound was obtained in 81% yield (103.6 mg, 0.404 mmol) by
the reaction of 1b (128.0 mg, 0.50 mmol) in [emim]|BF, (7.0 mL). Colorless oil; IR (neat) v 3022, 2941, 2926,
1738, 1203, 1148, 758, 705 cm '; 'H NMR (400 MHz, CDCl;) 6 1.43 (1H, dt, J = 14.1, 11.6 Hz), 1.81-2.15 (6H,
m), 2.16-2.27 (1H, m), 2.60-2.70 (1H, m), 2,71-2,81 (2H, m), 2.86 (1H, ddd, J = 14.0, 9.2, 5.3 Hz), 4.21-4.30 (1H,
m), 5.50-5.57 (1H, m), 5.74-5.57 (1H, m), 7.17-7.24 (3H, m), 7.26-7.33 (2H, m); "*C NMR (100 MHz, CDCl;) &
22.7,23.5,31.0, 31.4, 33.7, 37.3, 38.3, 77.8, 126.0, 127.5, 128.2, 128.5, 141.1, 174.6; MS (ESI-TOF) m/z 279
[M+Na]"; HRMS calcd for C;H,0NaO, [M+Na]", 279.1361; found, 279.1351.

(3R*,4a8*,8aR*)-3-Phenyl-3,4,4a,7,8,8a-hexahydro-1H-isochromen-1-one (2¢)
H (0]
H Ph
2c

According to the synthetic procedure for 2a, this compound was obtained in 73% yield (83.3 mg, 0.365 mmol) by the
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reaction of 1¢ (113.9 mg, 0.50 mmol) in [emim]BF, (7.0 mL). Colorless oil; IR (neat) v 3025, 2922, 1732, 1234,
700 cm™'; 'H NMR (400 MHz, CDCly) 6 1.71 (1H, dt, J = 14.4, 12.0 Hz), 1.91-2.05 (2H, m), 2.07-2.18 (1H, m),
2.20-2.31 (2H, m), 2.80-2.94 (1H, m), 2.92 (1H, td, J = 8.2, 4.6 Hz), 5.31 (1H, dd, J = 12.0, 2.7 Hz), 5.55-5.61
(1H, m), 5.77-5.84 (1H, m), 7.29-7.43 (5H, m); "C NMR (100 MHz, CDCl;) §22.8, 23.5, 31.8, 36.4, 38.3, 80.3,
125.8, 127.8, 127.9, 128.3, 128.6, 139.5, 174.3; MS (ESI-TOF) m/z 229 [M+H]"; HRMS calcd for C;sH,,0,
[M+H]", 229.1229; found, 229.1216.

(BR*,4a8*,8aR*)-3-(4-Bromophenyl)-3,4,4a,7,8,8a-hexahydro-1H-isochromen-1-one (2d)
(0]

P,

2d

According to the synthetic procedure for 2a, this compound was obtained in 72% yield (110.9 mg, 0.361 mmol) by
the reaction of 1d (153.9 mg, 0.50 mmol) in [emim]|BF, (7.0 mL). Colorless oil; IR (neat) v 3023, 2923, 1731,
1233 1072, 1010 ecm'; 'H NMR (400 MHz, CDCls) & 1.64 (1H, dt, J = 14.4, 12.0 Hz), 1.90-2.03 (2H, m),
2.05-2.17 (1H, m), 2.18-2.30 (2H, m), 2.79-2.91 (1H, m), 2.89 (1H, td, /= 8.2, 4.4 Hz), 5.27 (1H, dd, J = 12.0, 2.6
Hz), 5.52-5.59 (1H, m), 5.77-5.83 (1H, m), 7.23 (2H, d, J = 8.5 Hz), 7.49 (2H, d, J = 8.5 Hz); "C NMR (100
MHz, CDClL;) ¢ 22.7, 23.4, 31.7, 36.3, 38.3, 79.5, 122.2, 127.4, 127.7, 127.9, 131.7, 138.5, 174.1; MS
(ESI-TOF) m/z 307 [M+H]"; HRMS calcd for C,sH,sBrO, [M+H]", 307.0334; found, 307.0337.

Methyl 4-((3R*,4aS*,8aR*)-1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromen-3-yl)benzoate (2¢)
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According to the synthetic procedure for 2a, this compound was obtained in 83% yield (118.9 mg, 0.415 mmol) by
the reaction of 1e (143.4 mg, 0.50 mmol) in [emim]|BF, (7.0 mL). Colorless crystals; Mp. 103-104.5 °C; IR
(neat) 2950, 2919, 1735, 1709, 1278, 769, 709 cm'; 'H NMR (400 MHz, CDCl;) §1.65 (1H, dt, J= 14.4, 11.9
Hz), 1.89-2.02 (2H, m), 2.04-2.16 (1H, m), 2.19-2.29 (2H, m), 2.81-2.93 (1H, m), 2.91 (1H, td, J = 7.9, 4.5 Hz),
3.90 (3H, s), 5.35 (1H, dd, J=11.9, 2.5 Hz), 5.52-5.58 (1H, m), 5.76-5.81 (1H, m), 7.42 (2H, d, J = 8.2 Hz), 8.02
(2H, d,J=8.2 Hz); "“C NMR (100 MHz, CDCl;) §22.7, 23.4, 31.7, 36.3, 38.3, 52.1, 79.5, 125.6, 127.7, 127.8,
129.9, 130.0, 144.3, 166.6, 173.9; MS (ESI-TOF) m/z 287 [M+H]"; HRMS caled for C,;H;004 [M+H]’,
287.1283; found, 287.1297.

(4aR*,8aR*)-5-Methyl-3,4,4a,7,8,8a-hexahydro-1H-isochromen-1-one (2f)
(0]

H
[ ji:o
H

Me
2f

According to the synthetic procedure for 2a, this compound was obtained in 83% yield (69.4 mg, 0.417 mmol) by the
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reaction of 1f (83.6 mg, 0.50 mmol) in [emim]BF, (7.0 mL). The structure was confirmed by comparison of

spectrum data with the authentic sample.'

(4a8*,75*,8aR*)-7-Propyl-3,4,4a,7,8,8a-hexahydro-1H-isochromen-1-one (2g)

1,

H
2g

According to the synthetic procedure for 2a, this compound was obtained in 48% yield (46.9 mg, 0.241 mmol) by the
reaction of 1g (97.2 mg, 0.50 mmol) in [emim]BF, (7.0 mL). Colorless oil; IR (neat) v 2956, 2927, 1728, 1249,
1217, 1080 cm'; 'H NMR (400 MHz, CDCls) 50.90 (3H, t, J = 7.0 Hz), 1.19-1.46 (5H, m), 1.69-1.79 (1H, m),
1.82-1.89 (1H, m), 2.09-2.16 (1H, m), 2.16-2.26 (1H, m), 2.49-2.58 (1H, m), 3.01 (1H, ddd, J = 12.3, 6.3, 3.5 Hz)
4.26 (1H, dt, J = 11.5, 3.4 Hz), 4.41 (1H, ddd, J = 11.5, 4.6, 2.7 Hz), 5.58 (1H, ddd, J = 10.0, 4.2, 2.7 Hz),
5.66-5.71 (1H, m); "C NMR (100 MHz, CDCl;) & 14.1, 19.7, 27.3, 30.1, 32.8, 35.4, 38.1, 40.1, 69.2, 127.1,
133.7,174.3; MS (ESI-TOF) m/z 195 [M+H]"; HRMS calcd for C;,H,90, [M+H]’, 195.1385; found, 195.1395.

(4a8%,85*,8a5*)-Ethyl 1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate (cis-2h) and
(4a8*,8R*,8aR*)-ethyl 1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate (trans-2h)

EtO.C H o] Et02C|) H o]
0 . )J\o
X~ X2
H H
cis-2h trans-2h

According to the synthetic procedure for 2a, these compounds were obtained in 86% yield (cis-2h, 82.8 mg, 0.369
mmol; trans-2h, 13.6 mg, 0.061 mmol; cis/trans = 6 : 1) by the reaction of 1h (112.0 mg, 0.50 mmol) in [emim]BF,
(7.0 mL). The structure of trans-2h was confirmed by comparison of spectrum data with the literature.’

For cis-2h. Colorless oil; IR (neat) v 2980, 2906, 1727, 1274, 1197, 1155 cm'; 'HNMR (400 MHz, CDCly)
01.24 (3H, t,J="7.1 Hz), 1.68-1.77 (1H, m), 2.16 (1H, ddd, J = 19.3, 9.6, 5.0 Hz), 2.24-2.35 (1H, m), 2.48-2.58
(1H, m), 2.86-2.95 (1H, m), 3.27 (1H, dd, J= 6.9, 3.1 Hz), 3.45 (1H, dt, J= 6.4, 3.1 Hz), 4.16 (2H, q, /= 7.1 Hz),
4.21-4.34 (2H, m), 5.51 (1H, brd, J = 10.1 Hz), 5.81-5.88 (1H, m); "“C NMR (100 MHz, CDCL;) & 14.1, 22.9,
28.3, 28.6, 39.0, 40.4, 60.9, 66.4, 127.6, 128.0, 172.2, 173.3; MS (ESI-TOF) m/z 247 [M+Na]"; HRMS calcd
for C,HsNaO, [M+Na]+, 247.0946; found, 247.0951. Anal. Calcd for C;H 04 C, 64.27; H, 7.19. Found:
64.40; H, 7.28.

(4aR*,85*,8a8*)-Ethyl 5-methyl-1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate (cis-2i) and

(4aR*,8R*,8aR*)-ethyl 5-methyl-1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate (trans-2i)
EtO,C | O E0C 'O

: [ v
9@ Qé
+
= X~
H H

Me Me
cis-2i trans-2i

According to the synthetic procedure for 2a, these compounds were obtained in 84% yield (99.6 mg, 0.418 mmol) as
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an inseparatable mixture of cis-/trans-isomers in a ratio of 3.6 : 1 by the reaction of 1i (118.8 mg, 0.50 mmol) in
[emim]BF, (7.0 mL).

For cis-2i. Colorless oil; IR (neat) v 2965, 2911, 1728, 1271, 1163 cm'; 'HNMR (400 MHz, CDCl;) 6 1.24
(3H, t, J = 7.1 Hz), 1.65 (3H, s), 1.79-1.89 (1H, m), 2.09-2.20 (1H, m), 2.25-2.37 (1H, m), 2.45-2.54 (1H, m),
2.78-2.87 (1H, m), 3.32 (1H, dd, J = 7.4, 3.2 Hz), 3.37 (1H, dt, J = 5.9, 3.2 Hz), 4.15 (2H, q, J = 7.1 Hz),
4.16-4.32 (2H, m), 5.52-5.57 (1H, m); "C NMR (100 MHz, CDCl;) & 14.1, 20.6, 23.8, 26.7, 32.8, 39.1, 41.2,
60.8, 66.2, 123.1, 132.7, 172.5, 173.5; MS (ESI-TOF) m/z 261 [M+Na]; HRMS calcd for C;3H;sNaO,
[M+Na]’, 261.1103; found, 261.1105.

(4aR*,85*,8a8*)-tert-Butyl S-methyl-1-0x0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate (cis-2j)
and (4aR*,8R*,8aR*)-tert-butyl 5-methyl-1-oxo0-3,4,4a,7,8,8a-hexahydro-1H-isochromene-8-carboxylate

(trans-2j)
tBuOC | O tBuOC O

[ H
SONeS
+
2 X
H H
cis-2j trans-2j

According to the synthetic procedure for 2a, these compounds were obtained in 70% yield (cis-2j, 78.0 mg, 0.309
mmol; trans-2j, 10.2 mg, 0.04 mmol; cis/trans = 7.6 : 1) by the reaction of 1j (126.3 mg, 0.50 mmol) in [emim]BF,
(7.0 mL).
For cis-2j. Colorless oil; IR (neat) v2977, 2928, 1725, 1277, 1152 cm'; 'HNMR (400 MHz, CDCl;) 6'1.44
(9H, s), 1.68-1.77 (1H, m), 2.16 (1H, ddd, J = 19.8, 9.8, 4.7 Hz), 2.20-2.29 (1H, m), 2.43-2.53 (1H, m), 2.89-2.94
(1H, m), 3.23 (1H, dd, J = 6.8, 3.0 Hz), 3.36-3.41 (1H, m), 4.21-4.32 (2H, m), 5.51 (1H, brd, J = 10.1 Hz),
5.82-5.89 (1H, m); "“C NMR (100 MHz, CDCL;) & 23.0, 28.0, 28.4, 28.6, 39.9, 40.6, 66.3, 80.9, 127.5, 128.2,
172.4, 172.6; MS (ESI-TOF) m/z 275 [M+Na]; HRMS calcd for C;sHxNaO, [M+Na]’, 275.1259; found,
275.1247. Anal. Calcd for C14H,004: C, 66.65; H, 7.99. Found: 66.55; H, 7.91.
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4. "H and *C NMR spectra of triene ester (1)

o -
. 8 g
& & S
- e
[ J
( [
]
. p
[ } [ |
| | |
] )
M/] I ‘
}m l
\ JMI Ik I S o
M I | ) \
A =g slzl gl [s| |2 3 2018 g
& aifed wlol = -l lo o a o
opm 8 7 B 5 4 3 2 1
& 8 T 83888558 ¢ Rree 58 W
| ) )2 |
NNV \ |
\\\ v \u/\) i
]
‘
R S , f— P S
pemn 160 140 120 100 ;0 B0 40 20

-S9 -

current Data Parameters

NAME TMDA4-1D
£XPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20090423
Time 17.24
INSTRUM spect
PAGBHD 5 mm GNP 1H/13
PULPROG 2630
65536

Coc13

13

8278146 Hz

0.126314 Hz
A0 3.9564243 sec
RG 181
oW 60.400 usec
DE 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000006 sec
MCHAK ©.01500000 sec

P1 11.50 usec
ALY -4.00 dB
SFO1 400.0324703 MHz

F2 - Processing parameters

sl 32768
SF 400.0299772 MHz
WOW EM
Ss8 0
%] 0.30 Hz
68 0
PC 1.00

10 NMR plot parameters

ox 32.00 cn
oy 3.00 cm
F1p 9.000 ppm
F1 3600.27 Wz
F2p 6.000 ppm
F2 0.00 Hz
PPHCM 0.28125 ppn/cm
HZCM 11250843 Hz/cm

Current Data Paraneters

NAME IMDAA-1D
EXPND 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20030423
Time 17.29
INSTRUM spect
PAOBHD 5 mm ONP 1H/13
PULPROG 290930

™ 63536
SCLVENT cocl3

NS 60

DS 4

kit 26176.010 Hz
FIDRES 03992445 Hz
A0 1.2517875 sec
AG 5792.5

ow 19.100 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

NUCt 130

P1 10.00 uset
PL1 -3.50 0B
SFO1 10059858686 MH?
====cm= CHANNEL 2

CPDPRG2 waltz16
NUC2 1H
PCRO2 100.00 usec
pL2 -4.00 8
PL12 17.00 ¢8
PL13 17.00 dB
SFD2 400 0316001 MHz
F2 - Processing parameters
51 32768

57 1005876254 MHz
WDk EM

538 2

L8 1.00 Hz
58 0

PC 1.40

1D NMR plot parameters

X 32.00 cm
oY 15.00 cm
F1P 206.000 ppm
F1 2011753 Hz
Fop -C.000 ppm
F2 -0.00 Hz
PPMCM 6.25000 ppm/cm
HIZEM 628.67267 Hz/cn
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Current Date Parameter:
NAME MNAd-1C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20090423
Tine 21.04
INSTRUM p
PROBHD 5 nn GNP 1H/1
PULPROG 203
53536
SILVENT cocl3
NS 18
05§ 2
Sl 8278.146 Hz
FIDAES 0.126314 Hz
AD 3.9584243 sec
RG 362
il 60.400 uscc
DE 6.00 user
e 300.2 K
01 1.00000000 sec
MCRLS T 0.00000000 sec
MCHRK 0.01500000 sec
[ = CHANNEL 1
NUC 1
P1 11.50 usec
R -4.00 93
SFO1 400.0324703 VHz
F2 - Processing parameters
ST 30768
SF 4000300065 MHz
- WOW M
558 0
8 0.30 1z
] 0
pC 1.00
10 NMA plot parameters
( =4 32.00 cn
/ / cY 5.00 cm
F1P 9.000 ppm
i1 3600.27 He
, A Fop 0.000 ppm
S —— & R 0.00 Hz
7’ - PPMCM 0.28125 ppn/cm
\ \ HzeH 112.50844 Hz/ca
i & B |B g 8 =B IS
H o ra 2[5 |8 e 1]
& w ol e ol e olo <ls
— T 7 T e s o A s e AN A SN v e
apm ] 7 6 5 4 3 2 1
Cuerent Data Parameters
NANE THDAA-tC
© Cosooroma o couwo < EXPNO >
. ) SIRIBHLEY T R 8 PROCNO !
a © POy onoEDe W s @
b coanuddan o NN b P~ Acmuisition Parameters
\ \ K | V//J ! Date_ 20090423
VA Tine 21.08
‘ \\ v [ INSTRUM spect.
PROBHD 5 mm GNP 1H/13
PULPROG 7gng30
i) 65536
SOLVENT cnc1a
NS 708
05 ¢
SHH 26178010 He
FIORES 0.399445 1z
A0 1.2517875 sec
RG 8192
oM 19.100 usec
DE 6.00 usec
I8 300 2 K
£ 2.00000000 sec
11 003000000 sec
ELTA 1.89999998 sec
MCREST 060060000 sec
MCHAK 0.01500000 sec
CHANNLL 1 = =
1
! 10.00 usec
-3.50 08
1005986836 Mz
CIANNL. f2 ==
CPOPRE2 waltz16
NUC2 H
nCPD2 100.00 usec
a2 -4.00 ¢8
aL1a 1/.00 db
2113 17.00 03
sFO2 4000316001 Mz
b ! ' F2 - Processirg parameters
s1 32/68
SF 1005876230 Miiz
. HOW EM
' 5B 0
LB 1.00 Hz
! 6B 0
pC 1.40
! ' 1D MMA plot parameters
=3 32.00 co
Y 10.00 cm
FIP 200.000 ppm
k1 20117 .53 Hz
Fop -0.000 ppm
F2 -0.00 He
B T I . . . . ; . PPMCH 6.25000 ppm/cm
ppm 180 160 140 120 100 B0 60 40 20 HZCM 628.67267 He/em
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Current Data Parameters
NAME 1MUA4-1d
EXPNO 1
PROCND 1
72 - Acguisition Paramelers
Date 20090423
Time 21.51
INSTRUM spert
ORNAHN 5 mm GNP 114/13
SUlLPREOG 2930
65536
SOLVENT CDOC13
NS 18
0s 2
SWH B278.146 iz
FIDAES 0.126314 Hz
A 3.9584243 sec
2] 362
W 60.400 usec
oc 6.00 usec
1= 300.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
[y ( = CHANNEL 11
( [ ‘ NUC1 H
f | Pt 11.50 usec
J PL1 4.00 dB
SFO1 400.0324703 MHz

F2 - Processing parameters

sI 32768
SF 4000299941 MHz
J HOW EM
| 558
I [ ( LB 0.30 Hz
68 0
PC 1.00

10 NMR plot parameters

[ 32.00 cn
ry 4.00 cm
F1P 9.000 pom
F1 3h00.27 He
Fop 0.000 ppm
J - - =2 0.00 Hz

]
/
) Al JMLJ D

3pMCM 0.28125 ppn/cn
| AZCH 112.50844 Hz/cn
g | glelel g lal  [Bls gle
=S gla||5] |8 & g8 88
ailn <lls al e -la =
L T B T T T T T T T o e B B LA A B A A
8 7 6 5 4 3 2 1
Current Nata Parameters
NAME IMDA4-1d
LXPNO 2
3 SREBILHTE B Jeusg 5 PROCND 1
S GhneomRag @ R =g &
o DEYSCmog e @ SRENE S o
< QLOC QU o S b £2 - Acquisition Parameters
| ] Date 20090423
\ K V { ‘ / Tine 21.56
! TNSTRUN spect
PRORHD & ma GNP 1H/13
PULPROG
1)
SOLVENT
NS
05
SHk 26178.010 11z
FIDRES 0.395445 Hz
AQ 1 2517875 sec
[ 16384
oW 19.100 usec
oE 6.00 usec
300.2 K
01 2.00000000 sec
011 0.03000000 sec
DELTA 1.89999998 scc
VORFST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
10.00 usec
-3.50 0B
100.5986886 MHZ
' ' = CHANNEL f2
CPOPRG2 waltz16
| ' NP 1H
PCPD2 100.00 usec
pL2 -4.00 @B
' ' pLI2 17.00 @B
pL13 1/.00 4B
siu2 400.031600¢ MHZ
F2 - Processing parameters
32768
100.5876230 Mz
. 0
, 1.00 H7
) 0
1.40
10 NMR plot parameters
cx 32.00 cm
cyY 19.00 cm
FiP 200.000 ppm
F1 20117.53 Hz
Fep ~0.000 ppm
F2 -0.00 Hz
T — — . . . , e —— T ——— PRHCH 5.25000 ppn/ca
180 160 140 120 100 80 60 40 20 HICH 628.67267 Hz/cm
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Current Data Parameters
NAME ond- [@
EXPND 1
PHOCNO 1
F2 - Acquisition Parameters
Date 20090423
Tame 18.06
INSTRUM spect
PROBHD 5 mm GNP 1H/13
2ULPROG 2930
el 65536
SOLVERT €0c13
NS 8
08 2
SHH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
A6 203 2
on BC. 400 us
DE 6.00 usec
iE 300.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
I P1 11.50 usec
PLL 4.00 0B
‘ SFO1 £00.0324703 MHz
," F2 - Processing parameters
P si 32768
SF 4000300356 MHz
WDH EM
S5B 0
1B 0.30 Hz
1 68 0
{ oC 1.00
- (¢ [
1D NMR plot parameters
| £x 30.00 cn
/ ey 12.00 cm
F1P 9.000 ppm
j F1 3600.27 He
B Fap 0.000 ppm
L | Jo __/_JLL,__,,\"L,_A__.' F2 0.00 Hz
" B PPMC! 0.28125 ppm/cm
‘ | L I HZOM 11250845 Kz/cm
| \ [N |
2 = £ g )& gl 18l |gle g &
H ES [ sl | |8 18 25 g &
= | N - o - - oo ™| o
L e e s e R e B e e T e e T el e A A EL
pom 8 7 6 5 3 2 1
Current Data Parameters
NAME IMBA4-19
EXPNO 2
8 50 s Wy gwow © r < P @
e I gonasdy o ~ I3 L F2 - Acquisition Paraneters
{ } | ) J Date_ 20090423
i} \ /// / Timg 18.14
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2gpg30
™ B5636
SOLVENT £ocis
NS 12
0$ 4
Skt 26178.010 Hz
FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 4597.6
W 19100 u
DE 6.00 usec
e 300.2 K
' 0 2.00000000 sec
011 0.03000000 sec
I DELTA 1.89999998 sec
MCREST 0.00000000 sec
\ MCWRK 0.061500000 sec
= === CHANNEL f1 ==
NUCH 13¢
p1 1000 usec
PLY -3.50 dB
SFO1 100.5986885 MHz
= CHANNEL f2
CPDPRG? waltz16
N2 1
PCPO2 100.00 usec
pLR -4.00 0B
PLI2 17.00 98
' PL13 17 60 a8
. ! sFo2 400.0316001 Mz
\ F2 - Processing parameters
' sI 32768
, SF 100 5876246 MHz
o EM
558 0
a 1.00 Hz
58 0
aC 1.40
1D NMR plot parameters
32.00 cn
[ 13.00 on
1P 200.000 ppm
F1 2011753 Hz
Fop -6.000 pom
F2 -0.00 K2
p—— : — : | . —— . . PPMCM 6.25000 ppr/cm
ppm 180 160 140 120 100 80 50 40 20 HZCM 626.67267 Hz/cm
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Current Dats Parameters
NAME IMDA4-1h
EXPNO
PROCND 1
F2 - Acquisition Parameters
Date_ 20090415
Tine 22.34
INSTHUM spect
ADBHD 5 mm GNP 1H/13
AULPROG 2430
0 65536
SOLVENT
NS
os
6278.146 Hz
0.126314 Hz
3.9584243 sec
287.4
50.400 usec
6.00 usec
K
1.00000000 sec
0.00000000 see
0.01500000 sec
CHANNEL f1
11.50 usec
-4.00 6B
, 400.0324703 MHz
(
F2 - Processing parameters
s1 32768
SF 5 MHz
WOH EM
) r 558 0
| w8 0.30 Hz
[ G 0
oC 1.00
r - J 1D NMR plot parameters
/ X 32.00 tn
| J cy 10.00 cm
| { F1p 9.000 ppn
F1 3600.27 iz
4‘ J“j {'\ k J Fap 0.000 ppm
i A - - J /'L e . F2 0.00 Hz
PPMCH 028125 ppn/cn
\ [ ‘. | HZCH 112.50844 Kz/cm
Z g gl g 2lz © 5 =
2 S ol |8 o bl (s < 5 2
B - slls < slle i - -
[ T 1 (R T T T T T T Ll
ppm ] 7 6 5 4 3 2 1
Curcent Data Parameters
NAME IMDA4-1h
£XPND 2
c N FEEEE B [ s & s PROCND 1
g = Gomm s @ N 5 o = <
@ R R = o © o ™ - F2 - Acquisition Parameters
) N Date 20030415
/ |’ Time 22.40
! ! INSTRUM spect
PROBHD & mm ONP 1H/13
FULPROG 200930
™ 65536
SOLVENT coc1s
NS 11
s 4
SHH 26178.010 Hz
FIDRES 0.399445 Hz
40 12617675 sec
13004
16.100 usec
6.00 usec
300.2
2.00000000
0.03000000
DELTA 1.89909996
MCREST 0.00000000
MCHRK 0.01500000
= == CHANNEL f1
NUCH
K [ 10.00 usec
LY -3.50 8
SFo1 1005986686 Mz
! ' = = CHANNEL f2
CPOPAGE waltz16
' ' NC2 tH
, £CPD2 100,00 usec
' PL2 -4.00 dB
, L2 17.00 48
L3 17.00 a3
SFO2 4000316001 MH?
F2 - Processing parameters
) s1 32768
| SF 1005876230 Mz
WOW
558 0
LB 1.00 H2
66 0
PC 1.40
10 NMR plet
ox
oy
N 4 " 1 | , FiP
! i ! , i S i ! F1
il o ‘ | L " Fop
i Fe
—— — —— — . — . PPMCH 6.25000 ppm/cm
ppm 180 160 140 120 100 80 60 40 20 HzZCM 628.67267 Hz/cm
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Current Dsta Parameters

NAME IMDA4-11
EXPND 1
PROCND 1
F2 - Acquisition Parameters
Date_ 20090415
Tine 19.18
INSTAUM spect
PROBHD 5 mm GNP 1K/13
PULPROG 2930
il 65536
SOLVENT coci3
NS 5
s 2
Shk 8278.146 Hz
FI0RES 0 126314 Hz
AQ 3.9584243 ser
G 128
W 50,400 usec
DE 6.00 usec
T 300.2 K
01 1.00000000 sec
MCMEST 0.00000000 sec
MCHAK 001500000 sec
[ NNEL 71 ==
iH
11.50 usec
f -4.00 dB
4000324703 Miz
ing parameters
30768
2000300065 MHz
’ ssB 0
4 L6 0.30 Hz
8 0
PC 1.00
1D NMR plot parameters
f ’f ( { ox 32.00
cy 8.00 cm
/ ‘ Fip 9.000 opn
4{ | F1 3600.27 Hz
E Fop 0.000 ppm
I lll - ﬁlL — . N O S - 000 iz
PPMCH 0.28125 ppm/cn
’ ‘ \\ ) ‘ | | \. } \ HZCM 112.50844 Hz/cm
g 8 8 3 5 & 5 € 3
5 w - s o < w - ™
T T T L T o T [ T L
8 7 6 4 3 2 1
Current Cata Paraneters
NAME MDA 11
EXPNO 2
=& g8 g8 & &2z 2 g N L3 PROCNO 1
: 28 g SN S N8E 5 & & SR
< g3 g8 38 RRR 23 & == F2 - Acquisition Parameters
| \ V ’ Date 20090415
\ \ \/ \‘ / Time 19.23
INSTRUM spect
PROBAD 5 mm GNP 1H/13
PULPROG 200030
0 65536
SOLVENT coc13
NS 69
DS 4
SHH 26178.010 Hz
FIDRES 0.399445 Hz
AR 12517875
RG 145965
v 19.100 usec
i3 5.00 usec
e 300.2 K
L D1 2.00000000 sec
a1t 0.03000000 sec
DELTA 183999998 sec
MCAEST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
!
| ‘
. ‘
, ' } PLI2 17.00 OB
PL13 17.00 dB
SFo2 4000316001 MHz
F2 - Processing parameters
s1 32768
sF 1005876246 MHz
. WOW 33
) 553 0
. LB 1.00 Hz
68 0
e 1.40
1D NMR plot parameters
X 32.00 cn
Y 10.00 cm
F1p 200.000 ppm
F1 20117.53 Hz
Fop -0.000 ppm
F2 -0.00 kz
" ; . ] X - . . . — PRMCM 6.25000 ppr/cm
180 160 140 120 100 80 60 20 20 HzCH 628.67257 Hz/cm
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Current Data Parameters
NAME HDAZ-1]
EXPND 4
PROCND 1
F2 - Acquisition Parameters
ODate_ 20090415
Time 18.04
INSTAUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930
65536
SOLVENT coci3
32
0s 2
ShH 8278.146 Hz
FIORES 0.126314 Hz
A 3.9584243 sec
A6 228.1
oW 60.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.0060000 SeC
MCREST ©.00000000 s
MCHRK ©.01500000 seC
=== CHANNFL f1
NUCH 1H
P 11.50 usec
L1 4,00 dB
E 400.0324703 MH7
F2 - Processing parameters
ST 32768
SF 4000300067 MHz
WowW EM
ssB 0
) 0.30 Hz
6B 0
FC 1.60
10 NMA plot parancters
[ f [ 32,00 cm
| oY 28.00 cm
I , Ir F1p 9.000 ppm
/) / ;[l F1 3600.27 Hz
-, 4 ¥ Fop 0.000 ppm
Iy . LM - J Meooo L2 0.00 Hz
PPMCH 0.28125 ppm/cn
| /\ \ | '\ ] ] HZCM 112.50844 Hz/cm
\
H & gl |3 & 9ls & o s
H g‘ 8l |8 5 (8 2 3 &
& - <l 1= - B B a il o
' ' - ' [— ' ' [ — L A e i e
ppn 7 6 5 4 3 2 1
Current Cata Parameters
NAME IMDA4-1)
£ o N0 O ~ oo m Y © o £XPNO 5
c i BRESE & 5838 5 L5 PROCND !
2 0 E © Snnw < oo
83 8EINY € BRRE 3 I F2 - Acquisition Parameters
\\ )] ‘ ) Date._ 20090415
\\‘ / | ‘/ Time 19.01
INSTRUM spect
PROBHD & mm ONP 1H/13
PULPROG 20pg30
. 0 65536
[ SOLVENT coc13
NS 1000
oS 4
SHH 26178.010 Hz
FIDRES 0.399445 iz
A0 1.2517875 sec
RG 8192
om 19.100 usec
OF 6.00 usec
TE 300.2 K
01 2.00000000 seC
11 0.03000000 sec
OELTA 1.89999998 sec
MEAEST 000000000 sec
MEWAK 001500000 sec
=== CHANNEL 11
NUCH 13C
1 10.00 usec
oLy -3.50 dB
501 1005986886 MHz
CHANNEL 12 ===
waltz16
IH
100.00 usec
-4.00 dB
17.00 0B
PL13 17.00 dB
' 5F02 400.0316001 Wz
I ! F2 - Processing paramsters
' 51 32768
' SF 1005876230 MHz
WOH £
58 0
' LB 1.00 bz
68 0
PG 1.40
1D NMR plot parameters
CX 32.00 cm
oy 19.00 cm
F1p 200.000 ppm
o i 2011753 Iz
o e Fop ~0.000 ppm
F2 -0.00 Hz
, B — b ——————————— ————— . e . . PPMCM 6.25000 ppm/cn
pom 140 120 100 80 60 a0 20 HZCM 528.67267 Hz/em




"H and “C NMR spectra of DA adduct (2)

940

5.53019
1.74029
1.73710

ppn

7.25974

422614
276043

-5 4

B

\

a8

Integral

0000
1.0%

2.0864

1

T T T T e T

3

3.51
77.011
262
31.694
B.121

pom
17
——129.584
75.69

———127.791
— 67.198

o

1.69694

u

o T T
1

—— ?3.448

Current Data Parameters

NAME IMDA4-23
EXPNO 1
PROCND 1

F2 - Acquisition Farameters

Date 20090408
Tine 20.34
INSTRUM spect
FROHD 5 mm GNP 1H/:3
PULPROG 2930
D 63536
SOLVENT cocl3
NS 32
05 2
SHH 8278446 Hz
FIDRES 0.176314 Hz
40 3.0564243 sec
AG 101.6
oW 60.400 usec
DE 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL 71
iH
11,50 usec
-4.00 dB

400 0324703 MHz

F2 - Processing parameters

SI 32768

SF 400.0300067 MHz
WOR

558 0

LB 0.30 Hz
6B )

PC 1.00

10 NMR plot parameters

cx 32.00 cm
[ng 300 cm
Fp 9.000 ppm
F1 3600.27 Hz
Fap 0.000 ppm
F2 0.00 Hz
PPMCM 0.28125 ppr/cm
HZCM 11250844 Hz/cm

Corrent Datz Parameters
NAME 1MDA4-25
EXPNO 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20080408
Tine 20.54
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPRCG 2ang30
it} 65536
SOLVENT coc13
NS 212
05 4
SWH 26178.010 Hz
FIDAES 0.399445 Hz
40 1.2517875 sec
f6 5160.6
o% 19.100 usec
0F 6.00 usec
TE 300.2 €
D1 2.00000000 sec
a1 .03000000 sec
DELTA 1.83992998 sec
MCREST .00000060 sec
MCHRC 0.04300000 sec
======== CHANNEL 11
NuCt 130
P1 10.00 usec
PLL -3.50 a8
SFO1 1005985866 Mz
CHANNEL 2 =======
CPDPRG? waltz16
auc2 1H
"CPD2 100.00 user
L2 -4.00 0B
fLi2 17.00 B
ERE] 17.00 oB
sFo2 4000316001 MHz

F2 - Processing parameters

S1 32768

SF 100.5676294 MHz
WO

S8

L8 1.00 Hz
o8 0

PC 1.40

1D NMR plot parameters

ox 32.00 cn
oy 10.00 cm
F1p 200.000 ppm
F1 20117.53 Hz
Fep -0.000 ppm
F2 -0.00 Hz
PRMCM 6.25000 ppm/cm

628.67273 Hz/cn
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Current Data Parameters
NAME MDA4-20
EXPNO 1
PHOCND 1
F2 - Acquisition Parameters
Date_ 20090314
Tine 1530
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPAOG 2930
0 63536
SOLVENT coc3
NS 10
0 2
SHH 8278.146 1z
FIDRES 0.126314 Hz
A6 3.9684243 sec
RG 161.3
Dk 60.400 usec
0 6.00 usec
TE 300.2 K
b 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL 1 ==
NUC1 1H
P1 11.50 usec
Ly 4.00 dB
SFO1 4000324703 Mz
F2 - Processing parameters
sl 32768
SF 2000300067 MHz
WOW EM
. ssB 0
LB 0.30 Hz
B ¢
1.00
1D NMR plot parameters
ox 3200 on
r i cy 4.00 cn
Fip 9.000 ppm
F1 3600.27 Hz
| Fop 0.000 ppm
{ 2 .00 Hz
PPMCH 0.26125 ppn/cn
| | | ’J HZCM 112.50844 Hz/cm
5 o[ o |o © ~ole ol o ~
g e g s 3 o] s s S S 5
g S5 8| |8 3 58|13 3| 3
& ailni I < Zleil - o -
r— T T e 1 T T D S e e e e i o B e e e e
ppn 8 7 6 5 4 3 2 1
Current Data Parameters
NAME IMDA4-2b
@ wvog @ ) < < « EXPNO 2
. g g §a33 2828 8F88E 8% PRCKO t
& < - © @ o D o
= = 3888 RRER BRBHH O F2 - Acquisition Parameters
\ / [ \ V) Oate_ 20090314
\ \i/ \ / \ Tame 15.40
INSTRUM spect
PROBHD 5 mn GNP 1H/13
PLLPACG 299330
i) 65336
SOLVENT coc13
NS 137
05 1
i 26178.010 Hz
FIORES ©.399445 Hz
Ao 1.2617875 sec
AG 8192
' i 19.900 usec
DE 6.00 usec
T 300.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 000006000 sec
MCHRK 0.01500000 sec
CHANNEL f1
NUC1 130
it 10.00 usce
[ -3.50 dB
SFO 1005986886 MHz
CHANNEL f2
CPDPRG2 waltz16
" NUC2 1H
1 PCPO2 100.00 usec
pL2 4.00 o8
PLI2 17.00 o8
| PLI3 17.00 03
. sFo2 4000316001 Wiz
[ W F2 - Processing paramelers
! [ ' v ST 32768
J SF 1005876278 MHz
WoW
‘ I 558 0
! LB 1.00 Hz
. 68 o
2 1.40
10 NMR plot parameters
£X 32.00 cm
oy 14.00 cn
F1p 200.000 ppn
A " T T . b IR 1 P0117.53 Hz
¥ h u e adaid Mty Fop ~0.900 ppm
F2 -0.00 Hz
i v T . . . . i ; _— . . PPUCH 6.25000 ppm/cm
ppm 160 160 140 120 100 80 &0 ) 20 HZCM 628.67273 Hz/cm
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Current Data Parameters

NAME IMDAA-2C

EXPND 1

PROCND 1
Acquisition Parsmelers

Date 20080314

Time 16.03

INSTRUM spect

PROBHD 5 mm ONP 1H/13

PULPROG 793

™ 65536

SOLVENT cocl13

NS 18

08 2

SHH 8278.146 Hz

F1DRES 0126314 Hz

A9 3.9584243 sec

G

oW 60.400 usec

DE §.00 usec

TE 300.2 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCHRK 0.01500000 sec

== = CHANNEL f1

NUC1

P1 11.50 usec

PL1 -4.00 0B

SFO1 400.0324703 Mz

F2 - Processing parameters

s 30768

SF 4000300065 Mz

WOW

558 0

L8 0.30 Kz

68 0

pC 1.00

1D NMA plot paramcters
ox

32.00 cn
oy 3.00 cn
F1p 9.000 pom
F1 3600 27 Hz
£op 0000 ppm
e 0.00 Hz
PPMCM 0.28125 ppn/cm
HZCM 112.50844 Hz/cm

Current Data Parameters

NAME IMDA4-2C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090314
Time 16.08
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 29pg30
65536
SOLVENT M)
NS 161
D5 a
SHH 26178.010 Hz
FIDRES 0.399445 Kz
A9 1.2517875 sec
RS 5160.6
DW 19.100 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
o1t 0.03000000 sec
DELTA 1.B9999998 sec
MCREST 0.00000000 sec
MCHAK 001500000 sec

== CHANNEL f1

NUCA 1

21 10.00 usec

PL1 -3.50 08

SFO1 100.5986886 MHZ
CHANNEL 2 =

NuC2

PCPD2 100.00 usec

pL2 ~4.00 98

PL12 17.00 a8

PL13 7.00 o8

SFO2 4000316001 MHz

F2 - Processing parameters
SI

SF 100.5876254 MHz
WDk

ss8 0

L8 1.00 Hz
66 0

PC 1.40

10 NMR plot parameters
ox

32.00 cn

oy 14.00 cn
Fp 200.000 ppn

F1 20117.53 Hz

Fep 00G ppm
F2 -0.00 Hz
PPMCM 6.25000 ppn/cm
HZCH 626.67267 Hz/cm
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Current Data Parameters

NAME TMDAA-24
EXPND 1
PROCND 1
F2 - Acquisition Paramgters
fate_ 20090314
Time 16.37
INSTRUM spect
PROBHO 5 mn GNP /13
PULFROG 2930
™ 65536
SOLVENT [SVHE]
NS 28
05 H
SHi 8270.146 Hz
FIDRES 0.126314 Hz
A0 3.9584243 sec
5 266
oH 50.400 usec
0F 6.00 usec
TE 300.2 K
01 1.00060000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
{ / CHANNEL €1
/ 1H
{ / ¢ 11.50 usec
f | -4.00 ¢B
f ‘ sr01 400.0324703 MHz
i st 39768
5¢ 400 0300065 MHz
’ ; W
| ( 558 0
| ! / 8 0.30 Hz
[ ( I 6B 0
| PC 1.00
.
/ f 10 NMR plot parameters
¥ 32.00 em
{ Y 7.00 tm
F1p 9.000 ppm
F1 3600.27 Hz
L 4 A 0.000 ppn
J Lv o W AR 6.00 Hz
PPMCH 0.28125 ppn/cn
} \ \ HZCM 112.50844 Hz/cm
2 |2 gl ml | 2
S| (& 8l & |= &
al e I I St i
P T . 1 e T et e T T T T [ T T T T T T T
8 7 6 5 4 3 2 1
Current Data Parameters
NAME MDA4-29
13 o oovog ©wo = o o EXPNO 2
e = f HBRIT PHEE 88 & TR PROCNO 1
8 < @ ~ O 6 - o
= 8 &5 % R TRRrE LR &8 F2 - Acquisition Paramesers
| ) Date 20090314
1V W IR L
INSTRUM spec
PROBHD 5 omm GNP 1H/13
PULPRNG 200930
0 63536
, SOLVENT coc13
| NS 90
| oS ¢
SHH 26178.010 Hz
, FIDRES 0.399445 Hz
A0 1.2517875 sec
RG 6502
W 19.100 usec
OE 6.00 uses
e 300.2 K
, 01 2.00000000 sec
a1t 0.03000000 sec
DELTA 1.89999998 ser
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
P1 10.0C usec
oLy 3.50 ¢B
SFOL 1005985686 MHz
CHANNEL 2
waitz16
H
| ! ' 100.00 usec
' ' -4.00 08
, PLI2 17.00 0B
PLI 17.00 dB
' X 4000316001 Mz
F2 - Processing parameters
s1 32768
SF 1005676270 Mz
WO £M
' 5B 0
) 8 1.00 He
6B 0
! PC 1.40
1D NMR plot parameters
32.00 cn
oY 15.00 ¢n
F1p 200.000 ppn
F1 20117.53 Hz
Fop 0.000 ppn
2 -0.00 Hz
T T " e ———— T T T T - PPHOM 6.25000 ppn/cm
160 140 120 100 80 60 40 20 1ZCH 628.67267 Hz/cm
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current Data Parameters

NAME
EXPND
PROCND

IMDAA-28
1
1

F2 - Acquisition Parameters

Date_ 20090314
Time 17.08
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930

o 65536
SOLVENT oe13

NS 12

08 2

ShH 8278.146 Hz
FIDAES 0.126314 Hz
a0 3.9584243 sec
A6 143.7

il 60.400 usec
OF 6.00 usec
€ 300.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MEHRAK 0.01500000 sec
--=-==== CHANNEL f1 ==

NUC1 tH

P1 11.50 usec
pLL -4.00 B
SFOL 400.0324703 Mz
F2 - Processing paraneters
s1 32768

£ 4000300067 MHz
WDH £

558 0

LB 0.30 Hz
B 0

pC 1.00

10 NMA plot parameters

ox
oy
F1P
F1
FaP
F2
PPMCM
HZCM

Current Dats
NAME

EXPND
PROCND

32.00 cn
21.00 cm
9.000 ppm

3600.27 Hz
0.000 ppm
0.00 Hz

0.28125 ppn/cm
112.50844 Hz/cm

Parameters
1MDAd-2e
2

1

F2 - Acquisition Parameters

Date_ 20090314
Time 17.12
INSTRUM spect
PROBHD 5 mm GNP 14713
PULPROG 29pg30

™ 65536
SOLVENT £oe13

NS 50

DS a

ShH 26178.010 Hz
FIDRES 0.399445 Hz
A0 1.2517875 sec
RG 8192

o 19.100 usec
bE 6.00 usec
TE 300.2 K

D1 2.00000000 sec
011 0.03000000 sec
DELTA 1.69999398 sec
MCAEST 0.£0000000 sec
HMCHAK ©.01500000 sec

CPOPRE2
NUC2
PCPD2
PL2
PL12
PL13
SF02

10 NMA plot
X

oy
Ftp
Fi
Fap
F2
PPMC
HZEM

CHANNEL f1 =

CHANNEL 2

13C
10.00 usec
-3.50 4B
1005986686 MHz

waltz16
1H
100.00 usec
-4.00 dB
17.00 0B
17.00 dB
400 0316001 MHz

55109 parameters

32768
1005876286 MHz

parameters
32.00 cm
13.00 cm
200000 ppm
20117 53 Hz
-0.000 ppm
-0.00 Hz

6.25000 ppn/cm

628.67273 Hz/cm
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Current Data Paraneters

NAME IMDA4-2f
EXPNOD 1
PROCND 1

F2 - Acquisition Parsmeters

Date_ 20040407
Time 23.00
INSTRUM spect.
PROBHD 5 mm ONP 9H/13
PULPROG 7930
0 65536
SOLVENT Coc13
NS 25
08 2
SWH 8278146 Kz
FIDRES 0.126314 Hz
AQ 3.9564243 sec
26 322.5
oW 60.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
MCRES 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
iH
11.50 usec
-4.00 0B

4000324703 MHz

F2 - Processing parameters

SI 32768
SF 400.030007C MHz
WOK M
SSB [
LB 0.30 Hz
66 4
PC 1.00

1D NMR plot parameters

cx 32.00 cm
oy 10.00 cn
F1p 10.000 pem
F1 4000.30 Hz
rep 0.000 ppm
F2 0.00 Hz
PPHCM 0.31250 ppm/em
HzeM 125.00938 Hz/cn

Current Dala Parameters

NAME 1MDA4-2F
EXPNO 2
PROCND 1

£2 - Acquisition Parameters

Date_ 20090407
Time 22.19
INSTRUM spect
PROBHD 5 nm GNP 1H/13
PULPAOG 20p930

™ 65536
SOLVENT €0C13

NS 633

DS a
S 26178010 Hz
FIDRES 0.399445 iz
A3 1.2517875 sec
G 3649.1

DH 15,100 usec
DE 6.00 usec
1€ 300.2 K
01 2.00000000 sec
a1t 0.03000000 sec
DELTA 1.89999998 sec
MCREST 000000000 sec
MCHRK 0.01506000 sec

130
10.00 usec
-3.50 dB
SFO1 1005986986 MHz

CPOPRG2 waltz16
wuc2 1H
PCPD? 100.00 usec
pL2 -4.00 0B
PLI2 17.00 0B
PLIZ 17.00 08

0z 400 0315001 Mz

51 2
SF 100.5876238 MHz
WO EM
558 0
LB 1.00 Hz
6B 0
PC 1.40

1D NMR plot parameters

X 32.00 cn
cY 10.00 cn
k1P 200.000 ppm
F1 2011753 H
Fep -0.000 ppm
2 -0.00 Hz
PPMCH 6.25000 ppn/cm
HZCM 528.67267 Hz/cn
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Integrsl

pom
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ppm

174.333

B08:

5
2

1.001

0.9838

77.327
77008
76.681
-——— 69.188
——— 40,126
38.101
30,149
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Current Data Parameters
NAVE IMDAA-,
EXPNO
PROCNO

F2 - Acquisition Parameters

Date_ 20090415
Time 22.54
INSTAUM spect
PROBHD 5 mm GNP 1H/13
PULPAOG 2930
0 65636
SOLVENT cues
NS 15
0s 2
SHH 82781448 Hz
¥ 1DAES 0.126314 H2
A0 3.9684243 sec
AG 287.4
oW 60.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
MCAEST 0.00000000 sec
MCWAK 0.01500000 seC
CHANNEL 1
1H
11.50 usec
-4.00 0B
SFO1 400.0324703 Mz

F2 - Processing parameters

SF 4000300065 MHz
WDW

SSB [

LB 0.30 Hz
&l 0

oC 1.00

10 NMR plot parameters

cx 32.00 e
oy 10.00 cn
FiP 9.000 ppm
F1 3600.27 Hz
Fap 0.000 ppm
F2 0.00 Hz
PPMCM 0.28125 ppm/cn
HZCM 112.50844 Hz/cm

current Data Parameters

NAME IMDAA-29
EXPND 2
PROCND 1

F2 - Acquisition Perameters

Date_ 20090415
Time 22.59
TNSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 76ng30
0} 65536
SOLVENT coe13
NS 430
) 4
26178.010 Hz
0.399445 Hz
1.2517875 sec
8192
19.100 usec
6.00 usec
300.2 K
2.00000000 sec
911 0.03000000 sec
DELTA 1.69999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL #1
130
10.00 uset
-3.60 dB

1005986686 MHZ

CHANNEL {2

sF02 400.0316001 MHz

F2 - Processing parameters

[34 32766
SF 1005876238 MHz
WOR M
SSB 0
L8 1.00 Hz
6B 0
PC 1.40

1D NMA plot paraneters

> 32.00 cm
oY 8.00 cm
F1p 200.000 ppm
F1 20117 53 kz
Fop ~0.000 ppm
2 0.00 Hz
PPMCH 6.25000 ppr/cm
M 62867267 Hz/cm
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Current Data Parameters

NAME
EXPNO
PROCNO

IMDA4-2h-ma]
1

1

F2 - Acquisition Parameters

Date
Tine
INSTRUM
PROBHD
PULPROG

20090314
14.30
spect

5 mn ONP 1H/13

2930
65536
coel3

14

2
B278.146
0.126314

1.00000000
0.00000000
0.01500000

5F01

Bl

400.0324703

32768
2000300067

10 NMA plat parameters

X
cy
F1P
F1
Fop
F2
PPHCM
HZCM

32.00
21.00
9.000
3600.27
0.000
0.00
0.28125
11250844

Current Data Parameters

NAME
EXPND
PROCNO

1MDA4-2h-ma
2

1

usec
o8
HHz

F2 - Processing parameters

MHz

ca
cm
ppm

Hz

pom

Hz
opm/cm
Hz/em

F2 - Acquisition Parameters

Date_
Time
INSTAUM
PROBHD
PULPAOG

DELTA
MCREST
MCHRK

CPOPAG?

PCPD2
PL2
pLI2
PL13
SFD2

CHANNEL

20090314

14.36

spect

5 mm GNP 1H/13

29pg30

4
26178.010

0.399445
1.2517875
8197

2.00060000

0.03000000 st

1.89999998

0.00060000

0.01560000

1

130
10.00
3,60

100, 5986886

CHANNEL {2 ===

waltz16

4000316001

5636
coc13
58

Hz
Hz
sec

usec
usec

F2 - Processing parameters

s1
SF
WOW
558
LB
68
PC

1D NMA plot parameters
32

[
1.40

ox 00
oY 10.00
F1p 200.000
F1 20117 .53
Fop -0.000
Fe -0.00
PPMCM 6.25000
HZCM 628 67267

He

ppm/cm
Hz/cm
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Current Data Parameters

NAME IMDAZ- fun-ne
EXPND 1
PROCNOD 1
F2 - Acquisition Paraneters
Date_ 20090526
Iime
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS
0s
SWH 827B.146 Hz
FIDRES 0.126314 Hz
A9 3.95B4243 sec
a5 2.5
W 60.400 vsec
DE 6.00 usec
TE 60.2 K
D1 1.00006000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL 1
11
-4.00 uB

400.0324703 ¥Hz

F2 - Processing parameters

SI 32768

sF 400.0300065 MHz
WOW

558 0

LB 0.30 Hz

3] 0

pC 1.00

10 NMR plot parameters

cx 32.00 cm

oy 13.00 cm
F1p 9.000 ppm
F1 3600.27 hz
Fap 0.000 ppm
F2 0.00 Hz
PPMCM 0.28125 ppm/cm
HZCM 112.50844 Hz/cm

Current Data Parameters

NAME IMDA4-fum-me
EXPND 2
PROCNO 1
F2 - Acquisition Parameters
Oate_ 20090626
Tine 22.33
INSTRUM spect
PROZHC 5 mm GNP 1H/13
PULPROG 29pg30
™ 65536
SOLVENT coc13
NS
DS 4
S 26176.010 Hz
FIDRES 0.399445 Hz
A8 1.2517875 sec
RG 13004
i 19.100 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
a11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1
NUCT 130
1 10.00 usec
oL -3.50 0B
SFO1 1005986886 MHz
CHANNEL f2
waltzi
1H
100.00 usec
-4.00 0B
17.00 dB
AL13 17.00 0B
SFG2 4000316001 MHz
£2 - Processing parameters
56
1005875236 MHz
0
1.00 Hz
0
1.40
1D NMR plot parameters
ox 32.00 cm
oY 10.00 cm
F1p 200.000 ppm
F1 20117.53 Hz
Fap -0.000 ppm
F2 0.00 Hz
PPMCM 6.25000 ppm/cm
HZCM 628.67267 Hz/cm
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Current Data Parameters
NAME IMDA4-2]-maj
EXPND 1
PROCND 1
F2 - Acquisition Parameters
Date_ 20090314
Tine 14.56
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2030
66535
SOLVENT [EVSE]
NS 23
05 2
SHi 6278.146 H2
FIDRES 0.12631¢ Hz
A0 3.9584243 sec
RG 267.4
o 60,400 usec
0E 6.00 usec
TE 300.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 Sec
NuCt 1H
1 11.50 usec
pLY -4.00 uB
SFO1 400.0324703 Whz
£2 - Processing parameters
sl 32768
SF 4000300067 MHz
oK
556 ¢
] 0.30 Hz
68 o
e 1.00
1D MR plot parameters
32.00 cm
[ oy 45.00 cm
- - o r F1p 9.000 ppm
/ [ [ / / / F1 3600.27 Hz
) J, A | Fop 0.000 ppm
A 1 I WV W N
oPMCH ©.28125 ppm/cn
| ) HZCH 112,50844 Hz/cm
| ‘ \ ) | ~ | 4. | |l
= g o = s < AR 2 G
g glIE g S E glIE
H I g g|lE |8 B 8 =
] Al ~ Y =~ - - o - @
T T e T B T o B S R I T
ppm B 7 [3 5 a 3 2
Current Data Parameters
NAME IMDA4-2) -
EXPND 2
RS 88 5 93 2808 PROCND
< 85 (384 a 58 FRES
a o @ w oa SEn o ~
sy 4N © o oo F2 - Acquisition Parameters
) ) Date_ 20090314
\ \/ ‘ \r’ w Tine 15.04
f f INSTRUM spect
PAOBHD 5 mm GNP 1H/13
PULPROG 20030
10 65536
SOLVENT 0C13
NS 103
05 4
Sl 26178.010 Hz
FIDRES 0.399445 Hz
40 1.2517875 sec
A6 3649.1
O 19.100 usec
DE 6.00 usec
TE 300.2 K
01 2.00080000 sec
d11 003000000 sec
DELTA 1.82999998 sec
MCREST 0.00000000 sec
MEHRK 0.01500000 sec
CHANNEL 11
NUCH 13
1 10.00 usec
pLI 3.50 0B
SFo1 1005986885 MKz
CHANNEL f2
CPDPRG2 walzih
NUC2 H
I PCPD2 100.00 usec
! PL2 4.00 43
N i PLI2 17.00 a3
. , PLI3 17.00 dB
SF02 400.0316001 MHz
F2 - Processing parameters
s1 32768
SF 1005876246 MHz
Wow EM
ssB [
6 1.00 Hz
' 8 ¢
' o 1.40
1D NMR plot parameters
X 32.00 cn
cy 19.00 cn
F1p 200.000 ppm
F1 20117.53 Hz
d Fop ~6.000 ppm
| ‘ F2 -0.00 Kz
| o o : : . . . —__ . PAMCH 6.25000 ppn/c
ppn 180 160 140 120 100 80 60 40 20 HzeM 628.67267 Hz/cm
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