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1. General and materials

All reactions were carried out under Ar atmosphere. Melting points were uncorrected. NMR spectra were
recorded on a Bruker Avance Il Nanobay 400 MHz spectrometer (400 MHz for *H, 100 MHz for *3C) in
CDCIs or CDsCN. Data are reported as follows: chemical shifts, integration, multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, quint = quintet, sex = sextet, m = multiplet, br = broad) and coupling constants.
Chemical shifts (in ppm) were referenced to the solvent signal (CDCls, 7.26 ppm for *H NMR and 77.0 ppm for
13C NMR; CDsCN, 1.93 ppm for *H NMR and 117.7 ppm for *C NMR). Coupling constants (J) are given in Hz.
Mass spectra were measured on a MICROMASS LCT mass spectrometer using electrospray ionization-time of
flight (ESI-TOF). Column chromatography was performed on neutral silica gel (Kanto Chemical, Silica gel
60N, 63-210 um or 40-100 um) or basic alumina (ICN Alumina B—Super 1). Zwitterion catalyst 1 was prepared
by our reported procedure from Tf,CH..! Tf,CH, was supplied from Central Glass Co. and this compound can

be also prepared by Waller’s procedure in the laboratory.?
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2. Preparation of 1H-isochromen-1-ones

4-(Hex-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one (7a)

This compound was obtained by simple modification of the Larock’s conditions.® To a solution of
4-jodo-3-phenyl-1H-isochromen-1-one 6 (1.04 g, 2.99 mmol) and hex-1-yne (0.74 g, 9.0 mmol) in DMF (3.0
mL) and EtsN (1.2 mL), (PhsP).PdCl, (42 mg, 60 pumol) and Cul (38 mg, 200 umol) were added at room
temperature. After being stirred for 3 h at 55 °C, the reaction mixture was diluted with H.O (100 mL), then it
was extracted with Et,O (50 mL x 3), dried over anhydrous MgSQO., and evaporated. The resulting residue was
purified by column chromatography on silica gel (hexane/EtOAc = 20 : 1) to give 7a in 88% yield (801 mg,
2.65 mmol). Colorless crystals (from hexane/EtOAc); Mp. 32.0-32.5 °C; IR (ATR) v 2952, 2223, 1722,
1603, 1480, 1076, 758, 690, 552 cm™*; H NMR (400 MHz, CDCls) §0.96 (3H, t, J = 7.4 Hz), 1.44-1.54 (2H,
m), 1.59-1.69 (2H, m), 2.52 (2H, t, J = 7.1 Hz), 7.43-7.49 (3H, m), 7.52-7.58 (1H, m), 7.78-7.84 (1H, m), 7.92
(1H, d, J = 8.0 Hz), 8.15-8.21 (2H, m), 8.32 (1H, dd, J = 7.8, 0.6 Hz); *C NMR (100 MHz, CDCl;) 6 13.6,
19.5, 22.1, 30.5, 73.5, 99.2, 100.2, 119.8, 125.5, 128.0, 128.4, 128.5, 129.3, 130.0, 132.5, 134.9, 137.6, 156.0,
161.2.; MS (ESI-TOF) m/z 303 [M+H]*; HRMS calcd for C;;H190, [M+H]*, 303.1385; found, 303.1383.
Anal. Calcd for C»1H1802: C, 83.42; H, 6.00. Found: C, 83.44; H, 6.05.

3-Phenyl-4-(phenylethynyl)-1H-isochromen-1-one (7b)

According to the synthetic procedure for 7a, this compound was obtained in 95% yield (1.84 g, 5.71 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (2.09 g, 6.01 mmol) with ethynylbenzene (0.80 mL,
7.2 mmol) in the presence of (PhsP).PdCl, (84 mg, 0.12 mmol) and Cul (69 mg, 0.36 mmol) in a mixed solvent
of DMF (6.0 mL) and EtsN (2.4 mL) for 5 h at 55 °C and the following column chromatography on silica gel
(hexane/EtOAc = 20 : 1). Its structure was confirmed by comparison with the reported *H and *C NMR
spectra.®  'H NMR (400 MHz, CDCls) §7.35-7.42 (3H, m), 7.45-7.56 (5H, m), 7.60 (1H, t, J = 7.8 Hz), 7.87
(1H,t, J = 7.8 Hz), 8.12 (1H, d, J = 7.8 Hz), 8.20-8.28 (2H, m), 8.37 (1H, d, J = 7.8 Hz); 13C NMR (100 MHz,
CDCls) 682.6, 97.5, 99.6, 119.6, 122.7, 125.3, 128.1, 128.5, 128.58, 128.63, 128.7, 129.4, 130.4, 131.3, 132.3,
135.1, 136.9, 156.6, 160.9.
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3-Butyl-4-(phenylethynyl)-1H-isochromen-1-one (7c)

CHj;

To a solution of methyl 2-(hex-1-yn-1-yl)benzoate* (435 mg, 2.01 mmol) in CH,Cl, (10 mL), a solution of I,
(535 mg, 2.21 mmol) in CH.Cl, (10 mL) was added. After being stirred for 1 h at room temperature, the
reaction mixture was quenched with saturated Na.S,03 aqueous solution (25 mL) and extracted with Et,O (25
mL x 3). The combined organic layer was washed with brine (25 mL), dried over anhydrous Na,;SO., and
evaporated. The resulting residue contained 6-endo- and 5-exo-iodolactones in a ratio of 93:7. Due to low
stability of these lactones, this mixture was used in the following Sonogashira reaction without further
purification. This mixture mainly containing 6-endo-iodolactone was dissolved in a mixed solvent of DMF (2.0
mL) and EtsN (0.8 mL). To this solution, ethynylbenzene (0.27 mL, 2.4 mmol), (PhsP)2PdCl, (29 mg, 40 umol),
and Cul (21 mg, 110 umol) were added. After being stirred for 5 h at 55 °C, the reaction mixture was filtrated
through celite pad. The filtrate was evaporated, diluted with water (25 mL), and extracted with Et,0 (25 mL x
3). The combined organic layer was washed with brine, dried over anhydrous Na,SO., and concentrated under
reduced pressure. This compound was isolated in 71% yield (432 mg, 1.43 mmol) over two steps by column
chromatography on silica gel (hexane/EtOAc = 10 : 1) followed by recycling HPLC (hexane/EtOAc = 10 : 1).
Colorless crystals (from hexane/EtOAc); Mp. 85.5-88.0 °C; IR (ATR) v 2924, 1728, 1620, 1480, 1016, 750,
684 cm™; H NMR (400 MHz, CDCl3) 60.98 (3H, t, J = 7.5 Hz), 1.46 (2H, sex, J = 7.5 Hz), 1.769-1.86 (2H,
m), 2.91 (2H, t, J = 7.6 Hz), 7.37-7.43 (3H, m), 7.53 (1H, brt, J = 7.9 Hz), 7.56-7.60 (2H, m), 7.77-7.83 (1H,
m), 7.92 (1H, dd, J = 8.0, 0.5 Hz), 8.29 (1H, dd, J = 7.9, 0.5 Hz); '3C NMR (100 MHz, CDCls) §13.8, 22.2,
29.3, 32.5, 81.3, 96.8, 100.2, 119.4, 122.8, 124.6, 128.1, 128.5, 128.6, 129.4, 131.4, 135.1, 136.5, 161.5, 162.8;
MS (ESI-TOF) m/z 352 [M+Na]*; HRMS calcd for C,1H1sNaO, [M+Na]*, 325.1204; found, 325.1207.

3-Butyl-4-(hex-1-yn-1-yl)-1H-isochromen-1-one (7d)

= CH,

According to the synthetic procedure for 7c, this compound was obtained in 80% yield (318 mg, 1.13 mmol) as
follows. A crude mixture of 3-butyl-4-iodo-1H-isochromen-1-one, which was obtained by the iodolactonization
of methyl 2-(hex-1-yn-1-yl)benzoate* (305 mg, 1.41 mmol) with 1, (393 mg, 1.55 mmol) in CH.Cl, (15 mL),
was dissolved in a mixed solvent of DMF (2.0 mL) and EtsN (0.8 mL). This solution was treated with
hex-1-yne (0.48 mL, 4.2 mmol), (PhsP),PdCl, (29 mg, 40 umol), and Cul (21 mg, 110 umol) for 5 h at 55 °C.
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After usual extractive workup, isolation of this compound was achieved by column chromatography on silica
gel (hexane/EtOAc = 20 : 1) followed by recycling HPLC (hexane/EtOAc = 10 : 1). Pale yellow oil; IR
(neat) v 2950, 2925, 2870, 2225, 1740, 1620, 1480, 1316, 1100, 1020, 768, 696 cm™*; ‘H NMR (400 MHz,
CDCls) 60.95 (3H, t, J = 7.4 Hz), 0.98 (3H, t, J = 7.3 Hz), 1.42 (2H, sex, J = 7.4 Hz), 1.47-1.58 (2H, m),
1.59-1.69 (2H, m), 1.69-1.78 (2H, m), 2.52 (2H, t, J = 7.0 Hz), 2.81 (2H, t, J = 7.4 Hz), 7.48 (1H, td, J = 8.0,
1.3 Hz), 7.75 (1H, td, J = 8.0, 1.3 Hz), 7.81 (1H, dd, J = 8.0, 0.7 Hz), 8.24 (1H, dd, J = 8.0, 0.7 Hz); C NMR
(100 MHz, CDCl3) 613.6, 13.8, 19.3, 22.0, 22.2, 29.3, 30.9, 32.3, 72.3, 98.0, 100.6, 119.4, 124.6, 127.8, 129.3,
134.9, 137.1, 161.8, 162.0; MS (ESI-TOF) m/z 305 [M+Na]*; HRMS calcd for CisH.2NaO, [M+Na]*,
305.1517; found, 305.1517.

4-((4-Methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one (7€)

According to the synthetic procedure for 7a, this compound was obtained in 93% yield (658 mg, 1.87 mmol) by
the  reaction of  4-iodo-3-phenyl-1H-isochromen-1-one 6 (696 mg, 2.00 mmol) with
1-ethynyl-4-methoxybenzene (295 mg, 2.20 mmol) in the presence of (PhsP).PdCI, (28 mg, 40 umol) and Cul
(21 mg, 0.11 mmol) in a mixed solvent of DMF (2.0 mL) and EtsN (0.80 mL) for 4 h at 55 °C and the following
flash column chromatography on silica gel (hexane/EtOAc = 5: 1). Colorless crystals (from hexane/EtOAc);
Mp. 115-117 °C; IR (ATR) v 3033, 2958, 2839, 1731, 1602, 1250, 1223, 1016, 821, 753, 689 cm*; 'H
NMR (400 MHz, CDCls) 63.89 (3H, s), 6.91 (2H, d, J = 8.9 Hz), 7.44-7.54 (5H, m), 7.59 (1H,td, J =7.6, 1.1
Hz), 7.86 (1H, td, J = 7.6, 1.4 Hz), 8.11 (1H, brd, J = 7.6 Hz), 8.22-8.26 (2H, m), 8.35 (1H, dd, J = 7.6, 1.1 Hz);
13C NMR (100 MHz, CDCl3) 6#55.4, 81.3, 97.6, 100.0, 114.2, 114.9, 119.7, 125.5, 128.1, 128.6, 128.7, 129.5,
130.3, 132.4, 132.9, 135.1, 137.2, 156.2, 160.0, 161.1 MS (ESI-TOF) m/z 353 [M+H]*; HRMS calcd for
C24H1703 [M+H]", 353.1176; found, 353.1178.

4-((2-Methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one (7f)

According to the synthetic procedure for 7a, this compound was obtained in 79% yield (553 mg, 1.57 mmol) by
the reaction of  4-iodo-3-phenyl-1H-isochromen-1-one 6 (696 mg, 2.00 mmol) with
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1-ethynyl-2-methoxybenzene (322 mg, 2.40 mmol) in the presence of (PhsP).PdCl; (28 mg, 40 umol) and Cul
(20 mg, 105 pmol) in a mixed solvent of DMF (2.0 mL) and EtsN (0.80 mL) for 4 h at 55 °C and the following
flash column chromatography on silica gel (hexane/EtOAc =5 : 1). Colorless crystals (from hexane/EtOAc);
Mp. 144-145 °C; IR (ATR) v 2971, 2936, 2832, 1736, 1602, 1244, 1015, 743, 692 cm*; H NMR (400
MHz, CDCIs) ¢ 3.97 (3H, s), 6.92-7.02 (2H, m), 7.31-7.39 (1H, m), 7.43-7.55 (4H, m), 7.57-7.63 (1H, m),
7.83-7.91 (1H, m), 8.38 (1H, d, J = 7.6 Hz), 8.32-8.40 (3H, m); *C NMR (100 MHz, CDCl;) & 55.8, 86.6,
94.8, 100.1, 110.7, 112.2, 119.7, 120.6, 125.8, 128.1, 128.6, 128.7, 129.4, 130.2, 130.3, 132.3, 132.9, 135.1,
137.4, 156.0, 160.3, 161.1; MS (ESI-TOF) m/z 353 [M+H]*; HRMS calcd for C2:H170; [M+H]*, 353.1178;
found, 353.1176. Anal. Calcd for C2:sH1803: C, 81.80; H, 4.58. Found: C, 81.60; H, 4.55.

3-Phenyl-4-(o-tolylethynyl)-1H-isochromen-1-one (79)

According to the synthetic procedure for 7a, this compound was obtained in 95% yield (632 mg, 1.88 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (692 mg, 1.99 mmol) with 2-ethynyltoluene (255 mg,
2.20 mmol) in the presence of (PhsP).PdCl, (29 mg, 40 umol) and Cul (21 mg, 110 umol) in a mixed solvent of
DMF (2.0 mL) and EtsN (0.8 mL) for 2 h at 55 °C and the following column chromatography on silica gel
(hexane/EtOAc = 10 : 1). Yellow crystals (from Et;0); Mp. 157-159 °C; IR (ATR) v 1736, 1479, 1080,
1054, 1015, 751, 689 cm™*;  H NMR (400 MHz, CDCl3) §2.50 (3H, s), 7.18-7.32 (3H, m), 7.47-7.54 (4H, m),
7.58-7.64 (1H, m), 7.84-7.90 (1H, m), 8.15 (1H, d, J = 8.0 Hz), 8.20-8.26 (2H, m), 8.37 (1H, d, J = 7.9 Hz);
13C NMR (100 MHz, CDCls) 6 21.0, 86.2, 96.7, 100.1, 119.8, 122.6, 125.4, 125.8, 128.2, 128.71, 128.76,
128.82, 129.6, 129.7, 130.4, 132.0, 132.4, 135.2, 137.2, 140.0, 156.6, 161.0; MS (ESI-TOF) m/z 337 [M+H]*;
HRMS calcd for C24H170, [M+H]*, 337.1229; found, 337.1241.

4-((4-Fluoro-3-methylphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one (7h)

According to the synthetic procedure for 7a, this compound was obtained in 87% yield (610 mg, 1.72 mmol) by
the reaction of  4-iodo-3-phenyl-1H-isochromen-1-one 6 (692 mg, 1.99 mmol) with
4-ethynyl-1-fluoro-2-methylbenzene (293 uL, 2.20 mmol) in the presence of (PhsP),PdCl, (29 mg, 40 umol)
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and Cul (23 mg, 120 umol) in a mixed solvent of DMF (2.0 mL) and EtsN (0.8 mL) for 3 h at 55 °C and the
following column chromatography on silica gel (hexane/EtOAc = 10 : 1). Pale yellow crystals (from EtOAc);
Mp. 137-139 °C; IR (ATR) v 1730, 1481, 1213, 1097, 808, 764, 689 cm™; H NMR (400 MHz, CDCls) &
2.30 (3H, d, Jur = 1.9 Hz), 7.02 (1H, t, Jur = 8.5 Hz, Juu= 8.5 Hz), 7.32 (1H, ddd, Jur = 4.9 Hz, Jus = 8.5, 1.5
Hz), 7.36 (1H, dd, Jur = 7.2 Hz, Jun = 1.5 HZz), 7.46-7.54 (3H, m), 7.57-7.63 (1H, m), 7.81-7.92 (1H, m), 8.09
(1H, d, J = 8.0 Hz), 8.19-8.24 (2H, m), 8.36 (1H, dd, J = 7.9, 1.0 Hz); '*C NMR (100 MHz, CDCls) §14.4 (d,
Jcr = 3.0 Hz), 82.0, 96.7, 99.7, 115.5 (d, Jcr = 23.1 Hz), 118.5 (d, Jcr = 3.0 Hz), 119.7, 125.4, 125.5 (d, Jcr =
18.1 Hz), 128.2, 128.65 (3C), 128.73, 129.5, 130.4, 130.6 (d, Jcr = 9.1 Hz), 132.4, 134.5 (d, Jc.r = 5.0 Hz),
135.2, 137.0, 156.7, 160.7 (d, Jcr = 75.5 Hz); MS (ESI-TOF) m/z 355 [M+H]*; HRMS calcd for C2sH16FO>
[M+H]*, 355.1134; found, 355.1139.

3-Phenyl-4-((4-(trifluoromethyl)phenyl)ethynyl)-1H-isochromen-1-one (7i)

According to the synthetic procedure for 7a, this compound was obtained in 83% yield (641 mg, 1.66 mmol) by
the  reaction of  4-iodo-3-phenyl-1H-isochromen-1-one 6 (692 mg, 199 mmol) with
1-ethynyl-4-(trifluoromethyl)benzene (314 uL, 2.20 mmol) in the presence of (PhsP).PdCl, (29 mg, 40 umol)
and Cul (23 mg, 120 umol) in a mixed solvent of DMF (2.0 mL) and EtsN (0.8 mL) for 3 h at 70 °C and the
following column chromatography on silica gel (hexane/EtOAc = 20 : 1). Pale yellow crystals (from EtOACc);
Mp. 149-152 °C; IR (ATR) v 1727, 1315, 1065, 1029, 839, 760 cm™?; 'H NMR (400 MHz, CDCls) §
7.50-7.55 (3H, m), 7.59-7.68 (5H, m), 7.88 (1H, td, J = 8.0, 1.4 Hz), 8.08 (1H, d, J = 8.0 Hz), 8.17-8.22 (2H,
m), 8.37 (1H, dd, J = 8.0, 0.9 Hz); *C NMR (100 MHz, CDCls) 682.3, 95.8, 99.2, 119.7, 122.5, 125.2, 125.5
(9, Jer = 3.0 Hz), 127.8 (q, Jcr = 258 Hz), 128.2, 128.7, 128.9, 129.7, 130.4 (q, Jcr = 33.2 Hz), 130.7, 131.5,
132.2, 135.3, 136.7, 157.0, 160.8; °F NMR (376 MHz, CDCl;) 6 -0.3 (3F, s); MS (ESI-TOF) m/z 391
[M+H]";  HRMS calcd for C2sH14F302 [M+H]*, 391.0946; found, 391.0950.
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4-((6-Methoxynaphthalen-2-yl)ethynyl)-3-phenyl-1H-isochromen-1-one (7j)

OMe
According to the synthetic procedure for 7a, this compound was obtained in 89% yield (723 mg, 1.80 mmol) by

the reaction of  4-iodo-3-phenyl-1H-isochromen-1-one 6 (700 mg, 2.01 mmol) with
2-ethynyl-6-methoxynaphthalene (399 mg, 2.19 mmol) in the presence of (PhsP).PdCl, (29 mg, 40 umol) and
Cul (25 mg, 130 pumol) in a mixed solvent of DMF (2.0 mL) and EtsN (0.8 mL) for 3 h at 55 °C and the
following column chromatography on silica gel (hexane/EtOAc = 10 : 1). Pale yellow crystals (from EtOAc);
Mp. 169-171 °C; IR (ATR) v 1731, 1666, 1643, 1235, 1216, 892, 765 cm*; 'H NMR (400 MHz, CDCls) &
3.95 (3H, s), 7.14 (1H, d, J = 2.5 HZz), 7.19 (1H, dd, J = 8.9, 2.5 Hz), 7.48-7.57 (4H, m), 7.61 (1H, td, J = 7.7,
0.9 Hz), 7.74 (2H, d, J = 8.9 Hz), 7.85-7.92 (1H, m), 7.97 (1H, brs), 8.18 (1H, d, J = 7.7 Hz), 8.26-8.31 (2H, m),
8.37 (1H, dd, J = 7.7, 0.9 Hz); *C NMR (100 MHz, CDCls) 6 55.4, 82.3, 98.2, 99.9, 105.9, 117.6, 119.70
(2C), 119.74, 125.5, 127.1, 128.2, 128.5, 128.70, 128.72, 129.4, 129.5, 130.4, 131.2, 132.4, 134.4, 135.2, 137.2,
156.5, 158.6, 161.1; MS (ESI-TOF) m/z 403 [M+H]*; HRMS calcd for C2sH1s03 [M+H]*, 403.1334; found,
40.31338.

3-Phenyl-4-(thiophen-2-ylethynyl)-1H-isochromen-1-one (7k)

According to the synthetic procedure for 7a, this compound was obtained in 81% yield (538 mg, 1.64 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (701 mg, 2.01 mmol) with 3-ethynylthiophene (354 pL,
3.59 mmol) in the presence of (PhsP),PdCl, (56 mg, 80 umol) and Cul (50 mg, 0.26 mmol) in a mixed solvent
of DMF (2.0 mL) and EtsN (0.8 mL) for 3 h at 55 °C and the following column chromatography on silica gel
(hexane/EtOACc = 20 : 1 ~ 10 : 1). Colorless crystals (from Et;0); Mp. 108-110 °C; IR (ATR) v 3100,
1733, 1719, 1098, 789, 759, 689 cm™!; 'H NMR (400 MHz, CDCl3) 67.21 (1H, dd, J = 5.0, 1.0 Hz), 7.35 (1H,
dd, J = 5.0, 3.0 Hz), 7.46-7.53 (3H, m), 7.55 (1H, dd, J = 3.0, 1.0 Hz), 7.56-7.62 (1H, m), 7.83-7.88 (1H, m),
8.08 (1H, d, J = 8.0 Hz), 8.19-8.25 (2H, m), 8.35 (1H, d, J = 7.9 Hz); *C NMR (100 MHz, CDCls) 6 82.2,
92.8,99.7, 119.7, 121.8, 125.4, 125.8, 128.2, 128.6, 128.7, 129.0, 129.49, 129.52, 130.4, 132.3, 135.2, 137.0,
156.6, 161.0; MS (ESI-TOF) m/z 329 [M+H]*; HRMS calcd for C21H130.S [M+H]*, 329.0636; found,
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329.0640.

4-(4-Hydroxybut-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one (7p)

According to the synthetic procedure for 7a, this compound was obtained in 81% yield (1.41 g, 4.86 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (2.10 g, 6.03 mmol) with but-3-yn-1-ol (1.37 mL, 18.1
mmol) in the presence of (PhsP),PdCl, (0.42 g, 0.60 mmol) and Cul (0.12 g, 0.60 mmol) in a mixed solvent of
DMF (6.0 mL) and EtsN (4.0 mL) for 1 h at 55 °C and the following column chromatography on silica gel
(hexane/EtOAc = 1 : 1). Colorless crystals (from hexane/EtOAc); Mp. 87.5-90.0 °C; IR (ATR) v 3281,
3072, 1721, 1605, 1480, 1177, 1041, 759, 692 cm*; 'H NMR (400 MHz, CDCls) §2.79 (2H, t, J = 6.2 Hz),
3.85 (2H, t, J = 6.2 Hz), 7.45-7.51 (3H, m), 7.56 (1H, dd, J = 7.4, 1.1 Hz), 7.79-7.85 (1H, m), 8.00 (1H, d, J =
8.0 Hz), 8.12-8.16 (2H, m), 8.32 (1H, dd, J = 7.9, 0.8 Hz); ¥C NMR (100 MHz, CDCls) § 24.3, 60.9, 75.4,
95.3,99.8, 119.7, 125.4, 128.2, 128.5, 128.7, 129.5, 130.4, 132.4, 135.1, 137.3, 156.7, 161.1; MS (ESI-TOF)
m/z 291 [M+H]*; HRMS calcd for C19H150; [M+H]*, 291.1021; found, 291.1024.

4-(1-Oxo-3-phenyl-1H-isochromen-4-yl)but-3-yn-1-yl acetate (7m)

A solution of 4-(4-hydroxybut-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one 7p (584 mg, 2.01 mmol) in pyridine
(1.0 mL) was treated with Ac,O (1.0 mL) for 1 h at room temperature. After evaporation of the reaction mixture,
the residue was purified by column chromatography on silica gel to give the corresponding acetate 7m in 87%
yield (580 mg, 1.75 mmol). Colorless crystals (from hexane/EtOAc); Mp. 81.0-83.0 °C; IR (ATR) v 1740,
1729, 1720, 1605, 1481, 1044, 759, 691 cm™; *H NMR (400 MHz, CDCls) §2.08 (3H, s), 2.87 (2H,t,J=6.6
Hz), 4.30 (2H, t, J = 6.6 Hz), 7.43-7.51 (3H, m), 7.54-7.60 (1H, m), 7.79-7.85 (1H, m), 7.99 (1H, dd, J = 8.0,
0.4 Hz), 8.11-8.17 (2H, m), 8.32 (1H, dd, J = 7.7, 0.4 Hz); C NMR (100 MHz, CDCls) § 20.3, 20.9, 62.0,
75.2,94.3,99.6, 119.7, 125.3, 128.1, 128.5, 128.6, 129.4, 130.3, 132.3, 135.0, 137.3, 156.7, 161.0, 170.8; MS
(ESI-TOF) m/z 333 [M+H]*; HRMS calcd for C2:H1704 [M+H]*, 333.1127; found, 333.1120. Anal. Calcd
for C21H1604: C, 75.89; H, 4.85. Found: C, 75.68; H, 4.81.
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4-(4-(Methoxymethoxy)but-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one (7n)

To a solution of 4-(4-hydroxybut-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one 7p (880 mg, 3.03 mmol) and
i-Pr.NEt (0.62 mL, 3.6 mmol) in CH2Cl, (15 mL), MOMCI (0.28 mL, 3.6 mmol) was added at 0 °C. After
being stirred for 10 h at room temperature, the reaction mixture was quenched with saturated aqueous NaHCO3
solution (15 mL), extracted with EtOAc (20 mL x 3), and washed with brine (15 mL). The combined organic
layer was dried over anhydrous Na,SO4 and evaporated. The resulting residue was purified by flash column
chromatography on silica gel (hexane/EtOAc = 5 : 1) to give the MOM ether 7n in 57% vyield (588 mg, 1.76
mmol). Colorless oil; IR (neat) v 3071, 2945, 2890, 1744, 1732, 1608, 1483, 1113, 1080, 1034, 766, 699
cm?; 'H NMR (400 MHz, CDCls) 6§2.82 (2H, t, J = 6.7 Hz), 3.37 (3H, s), 3.78 (2H, t, J = 6.7 Hz), 4.69 (2H,
S), 7.44-7.49 (3H, m), 7.56 (1H, td, J = 7.9, 0.9 Hz), 7.78-7.84 (1H, m), 8.03 (1H, d, J = 7. 9 Hz), 8.15-8.20 (2H,
m), 8.32 (1H, d, J = 7.9 Hz); 3C NMR (100 MHz, CDCls) &§ 21.4, 55.4, 65.8, 74.6, 95.8, 96.6, 99.8, 119.7,
125.5 (2C), 128.1, 128.5, 129.4, 130.2, 132.4, 135.0, 137.5, 156.4, 161.1; MS (ESI-TOF) m/z 357 [M+Na]*;
HRMS calcd for C2;:H1sNaO4 [M+Na]*, 357.1103; found, 357.1116. Anal. Calcd for C2;:H1504: C, 75.43; H,
5.43. Found: C, 75.25; H, 5.44.

3-Phenyl-4-((trimethylsilyl)ethynyl)-1H-isochromen-1-one (70)

SiMe;

According to the synthetic procedure for 7a, this compound was obtained in 83% yield (763 mg, 2.40 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (1.04 g, 2.99 mmol) with ethynyltrimethylsilane (1.25
mL, 9.04 mmol) in the presence of (PhsP),PdCl, (0.21 g, 0.30 mmol) and Cul (57 mg, 0.30 mmol) in a mixed
solvent of DMF (3.0 mL) and EtsN (12 mL) for 3 h at 55 °C and the following column chromatography on
silica gel (hexane/EtOAc = 20 : 1). Colorless crystals (from hexane); Mp. 121-123 °C; IR (ATR) v 3067,
2956, 2148, 1720, 1481, 1243, 1153, 1096, 897, 758, 677 cm™*; H NMR (400 MHz, CDCl3) §0.29 (9H, s),
7.43-7.52 (3H, m), 7.57 (1H, td, J = 7.9, 1.1 Hz), 7.81-7.88 (1H, m), 8.01 (1H, dd, J = 7.9, 0.4 Hz), 8.19-8.27
(2H, m), 8.32 (1H, dd, J = 7.9, 1.1 Hz); !3C NMR (100 MHz, CDCls) §-0.3, 98.0, 99.7, 104.3, 119.6, 125.5,
128.0, 128.66, 128.71, 129.4, 130.5, 132.1, 135.1, 137.0, 157.6, 160.9.; MS (ESI-TOF) m/z 341 [M+Na]*;
HRMS calcd for C2H1sNaO,Si [M+Na]*, 341.0974; found, 341.0972. Anal. Calcd for CxH150:Si: C, 75.43;
H, 5.70. Found: C, 74.41; H, 5.69.
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4-(Cyclohex-1-en-1-ylethynyl)-3-phenyl-1H-isochromen-1-one (7q)

According to the synthetic procedure for 7a, this compound was obtained in 94% yield (927 mg, 2.82 mmol) by
the reaction of 4-iodo-3-phenyl-1H-isochromen-1-one 6 (1.04 g, 2.99 mmol) with 1-ethynylcyclohexene (1.06
mL, 9.00 mmol) in the presence of (PhsP).PdCl, (0.21 g, 0.30 mmol) and Cul (57 mg, 0.30 mmol) in a mixed
solvent of DMF (3.0 mL) and EtsN (12 mL) for 3 h at 55 °C and the following column chromatography on
silica gel (hexane/CH,Cl, =3 :1~1:1). Colorless crystals (from hexane); Mp. 145-148 °C; IR (ATR) v
3051, 3019, 2931, 1736, 1142, 760, 689, 549 cm™; 'H NMR (400 MHz, CDCl;3) § 1.61-1.68 (2H, m),
1.68-1.76 (2H, m), 2.14-2.21 (2H, m), 2.24-2.30 (2H, m), 6.23-6.27 (1H, m), 7.43-7.51 (3H, m), 7.56 (1H, td, J
= 8.0, 0.5 Hz), 7.79-7.85 (1H, m), 8.01 (1H, d, J = 8.0 Hz), 8.17-8.23 (2H, m), 8.33 (1H, dd, J = 7.9, 0.5 Hz);
13C NMR (100 MHz, CDCls) §21.5, 22.2, 25.8, 28.8, 80.0, 99.7, 100.1, 119.8, 120.7, 125.5, 128.0, 128.54,
128.56, 129.4, 130.2, 132.5, 135.0, 135.9, 137.3, 157.9, 161.1; MS (ESI-TOF) m/z 327 [M+H]*; HRMS
calcd for Ca3H1902 [M+H]*, 327.1385; found, 327.1383. Anal. Calcd for C3H150,: C, 84.64; H, 5.56. Found:
C, 84.69; H, 5.59.

3. Zwitterion-induced addition reaction

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(hex-1-yn-1-yl)-3-phenyl-1H-isochromen-1-yl)acetate (8a)

To a solution of 4-(hex-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one 7a (601 mg, 1.99 mmol) and zwitterion 1
(20 mg, 19 umol) in CH.CI; (6.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (483 mg, 2.39
mmol) in CH,CI, (2.0 mL) was slowly added at 0 °C over 1 h using a syringe pump. After being stirred for
additional 1 h at room temperature, the reaction mixture was quenched with EtsN (1.0 mL). After usual
extractive workup, the resulting residue was purified by column chromatography on alumina (hexane/EtOAc =
20 : 1) to give silyl acetal 8a in 95% vyield (949 mg, 1.88 mmol). Colorless oil; IR (neat) v 3060, 2931, 2852,
1738, 1598, 1483, 1324, 1250, 1178, 1017, 838, 760, 697 cm™; H NMR (400 MHz, CDsCN) §-0.20 (3H, s),
-0.12 (3H, s), 0.85 (9H, s), 0.93 (3H, t, J = 7.3 Hz), 1.09 (3H, t, J = 7.2 Hz), 1.39-1.51 (2H, m), 1.52-1.62 (2H,
m), 2.47 (2H, t, J = 7.0 Hz), 3.01 (1H, d, J = 13.8 Hz), 3.12 (1H, d, J = 13.8 Hz), 3.92-4.09 (2H, m), 7.34 (1H,
td, J = 7.4, 1.2 Hz), 7.39-7.48 (5H, m), 7.64 (1H, d, J = 7.4 Hz), 8.11-8.17 (2H, m); *C NMR (100 MHz,
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CDsCN) 6-4.0, -3.5, 13.3, 13.8, 18.1, 19.3, 22.2, 25.5, 30.9, 47.5, 60.8, 75.6, 96.9, 97.6, 101.1, 124.0, 124.9,
127.9, 128.2, 129.2, 129.5, 130.0, 130.4, 131.9, 134.7, 153.7, 168.6; MS (ESI-TOF) m/z 527 [M+Na]*;
HRMS calcd for Cs1HaoNaO4Si [M+Na]*, 527.2594; found, 527.2604.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(phenylethynyl)-1H-isochromen-1-yl)acetate (8b)

According to the synthetic procedure for 8a, this compound was obtained in 90% yield (954 mg, 1.82 mmol) by
the reaction of 3-phenyl-4-(phenylethynyl)-1H-isochromen-1-one 7b (652 mg, 2.02 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (492 mg, 2.43 mmol) in the presence of zwitterion 1 (11 mg, 21
umol) in CH2Cl; (2.0 mL) for 1 h at 0 °C and the following column chromatography on alumina
(hexane/EtOAc = 20 : 1). Colorless crystals (from hexane); Mp. 83.5-86.5 °C; IR (ATR) v 3061, 2980,
2952, 2855, 2206, 1729, 1593, 1561, 1330, 1190, 1014, 887, 759, 689 cm*; 'H NMR (400 MHz, CDsCN) &
—0.17 (3H, s), —0.09 (3H, s), 0.87 (9H, s), 1.10 (3H, t, J = 7.1 Hz), 3.06 (1H, d, J = 14.0 Hz), 3.18 (1H, d, J =
14.0 Hz), 3.95-4.08 (2H, m), 7.35-7.42 (4H, m), 7.45-7.54 (7H, m), 7.76 (1H, d, J = 7.6 Hz), 8.18-8.23 (2H, m);
13C NMR (100 MHz, CDsCN) 5-4.0, -3.6, 13.8, 18.0, 25.5, 47.6, 60.8, 85.4, 95.2, 96.9, 101.5, 123.8, 123.9,
125.1, 128.1, 128.4, 128.7, 129.1, 129.4, 129.6, 129.7, 130.4, 131.3, 131.7, 134.5, 155.2, 168.5; MS
(ESI-TOF) m/z 547 [M+Na]*; HRMS calcd for CasH3sNaO4Si [M+Na]*, 547.2281; found, 547.2272.

Ethyl 2-(3-butyl-1-((tert-butyldimethylsilyl)oxy)-4-(phenylethynyl)-1H-isochromen-1-yl)acetate (8c)

CHs

According to the synthetic procedure for 8a, this compound was obtained in 97% yield (980 mg, 1.94 mmol) by
the reaction of 3-butyl-4-(phenylethynyl)-1H-isochromen-1-one 7c¢ (605 mg, 2.00 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (486 mg, 2.41 mmol) in the presence of zwitterion 1 (11 mg, 21
pumol) in CH.Cl, (8.0 mL) for 0.5 h at 0 °C and the following column chromatography on alumina
(hexane/EtOAc = 20 : 1). Colorless oil; IR (neat) v 2952, 2851, 2203, 1739, 1619, 1257, 1178, 1019, 839,
757 cm*;  'H NMR (400 MHz, CD3sCN) §-0.15 (3H, s), 0.03 (3H, s), 0.90 (9H, s), 0.95 (3H, t, J = 7.1 Hz),
1.12 (3H, t, J = 7.3 Hz), 1.37-1.49 (2H, m), 1.69 (2H, quint, J = 7.5 Hz), 2.63 (1H, dt, J = 13.7, 7.5 Hz), 2.74
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(1H, dt, J = 13.7, 7.5 Hz), 2.87 (1H, d, J = 13.8 Hz), 3.01 (1H, d, J = 13.8 Hz), 3.91-4.07 (2H, m), 7.28 (1H, td,
J=7.2,12Hz), 7.33-7.42 (5H, m), 7.51-7.56 (3H, m); 3C NMR (100 MHz, CDsCN) §-3.9, -3.4, 13.6, 13.9,
18.1, 22.4, 25.5, 29.1, 32.8, 48.0, 60.7, 84.3, 95.2, 96.4, 101.6, 122.7, 124.1, 125.3, 127.3, 128.5, 129.01,
129.03, 1295, 131.2, 131.3, 161.4, 168.3; MS (ESI-TOF) m/z 527 [M+Na]*; HRMS calcd for
Cs1H4oNaO.Si [M+Na]*, 527.2594; found, 527.2593.

Ethyl 2-(3-butyl-1-((tert-butyldimethylsilyl)oxy)-4-(hex-1-yn-1-yl)-1H-isochromen-1-yl)acetate (8d)

TBSO_ ,—CO2Et

o)
= CH,

H3C

According to the synthetic procedure for 8a, this compound was obtained in 99% yield by the reaction of
3-butyl-4-(hex-1-yn-1-yI)-1H-isochromen-1-one 7d (93% purity, 242 mg, 0.858 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (208 mg, 1.03 mmol) in the presence of zwitterion 1 (4.5 mg, 8.6
pumol) in CH2Cl> (3.5 mL) for 3 h at 0 °C and the following column chromatography on alumina
(hexane/EtOAc =100 : 1). Colorless oil; IR (neat) v 2950, 2927, 2853, 1738, 1619, 1321, 1247, 1177, 1132,
1018, 836, 779, 760 cm™; 'H NMR (400 MHz, CDsCN) 6-0.18 (3H, s), 0.00 (3H, s), 0.89 (9H, s), 0.93 (3H,
t,J=7.6 Hz),0.95 (3H,t,J =7.2 Hz), 1.11 (3H, t, J = 7.2 HZz), 1.38 (2H, sex, J = 7.2 Hz), 1.44-1.55 (2H, m),
1.55-1.67 (4H, m), 2.47 (2H, t, J = 6.8 Hz), 2.47-2.55 (1H, m), 2.61 (1H, dt, J = 13.6, 7.2 Hz), 2.81 (1H,d, J =
13.6 Hz), 2.94 (1H, d, J = 13.6 Hz), 3.90-4.03 (2H, m), 7.23 (1H, td, J = 7.4, 1.3 Hz), 7.31-7.36 (2H, m), 7.39
(1H,dd, J=7.7, 1.3 Hz); *C NMR (100 MHz, CDsCN) §-4.0, -3.5, 13.3, 13.5, 13.8, 18.0, 19.1, 22.1, 22.4,
25.5,29.0, 31.2, 32.5, 47.8, 60.6, 74.6, 95.9, 96.8, 101.2, 122.5, 125.1, 127.0, 129.3, 129.6, 131.3, 159.7, 168.3;
MS (ESI-TOF) m/z 507 [M+Na]*; HRMS calcd for C29H44NaO.Si [M+Na]*, 507.2907; found, 507.2910.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((4-methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-yl)-

acetate (8e)

OMe
According to the synthetic procedure for 8a, this compound was obtained in 95% yield (269 mg, 0.485 mmol)

by the reaction of 4-((4-methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one 7e (180 mg, 0.511 mmol)
with tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (124 mg, 0.614 mmol) in the presence of zwitterion 1 (2.7
mg, 5.1 umol) in CHCl, (2.4 mL) for 1 h at 0 °C and the following column chromatography on alumina
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(hexane/EtOAc = 20 : 1). Colorless oil; IR (neat) v 2952, 2928, 2858, 1739, 1606, 1509, 1253, 1183, 1023,
837,761 cm™; H NMR (400 MHz, CDsCN) 6-0.17 (3H, s), —0.09 (3H, s), 0.87 (9H, s), 1.10 (3H, t, J = 7.2
Hz), 3.04 (1H, d, J = 14.1 Hz), 3.18 (1H, d, J = 14.1 Hz), 3.80 (3H, s), 3.90-4.09 (2H, m), 6.93 (2H, d, J = 8.8
Hz), 7.34-7.41 (1H, m), 7.41-7.53 (7H, m), 7.54 (1H, d, J = 8.0 Hz), 8.17-8.26 (2H, m); 3C NMR (100 MHz,
CDsCN) 6 -4.0, -3.5, 13.8, 18.1, 25.5, 47.6, 55.5, 60.8, 83.8, 95.3, 97.2, 101.4, 114.7, 115.8, 124.0, 125.0,
128.0, 128.3, 129.3, 129.7, 129.8, 130.3, 131.8, 132.8, 134.6, 154.5, 160.2, 168.5; MS (ESI-TOF) m/z 577
[M+Na]*; HRMS calcd for Cs4H3sNaOsSi [M+Na]*, 577.2386; found, 577.2379. Anal. Calcd for C34H3gOs:
C, 73.61; H, 6.90. Found: C, 73.50; H, 7.00.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((2-methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-yl)-
acetate (8f)

According to the synthetic procedure for 3a, this compound was obtained in 94% vyield (520 mg, 0.937 mmol)
by the reaction of 4-((2-methoxyphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one 7f (356 mg, 1.01 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (245 mg, 1.21 mmol) in the presence of zwitterion 1 (5.3 mg, 10
umol) in CH2Cl, (4.0 mL) for 1 h at 0 °C and the following column chromatography on alumina
(hexane/CH.CI/EtOAc = 20 : 20 : 1). Pale yellow crystals (from hexane/EtOAc); Mp. 67.0-69.5 °C; IR
(ATR) v 2953, 2930, 1726, 1192, 1149, 1134, 1013, 745 cm™!; H NMR (400 MHz, CDsCN) §-0.17 (3H, s),
-0.08 (3H, s), 0.87 (9H, s), 1.10 (3H, t, J = 7.2 Hz), 3.05 (1H, d, J = 13.9 Hz), 3.18 (1H, d, J = 13.9 Hz), 3.92
(3H, ), 3.95-4.10 (2H, m), 6.96 (1H, td, J = 7.5, 1.0 Hz), 7.03 (1H, d, J = 8.4 Hz), 7.31-7.44 (3H, m), 7.44-7.54
(5H, m), 7.87 (1H, d, J = 7.7 Hz), 8.26-8.31 (2H, m); *C NMR (100 MHz, CDsCN) §-4.0, -3.5, 13.8, 18.1,
25.5, 47.6, 55.9, 60.8, 89.1, 92.7, 97.3, 101.5, 111.5, 112.9, 120.9, 124.2, 125.0, 128.1, 128.3, 129.3, 129.7,
129.9, 130.2, 130.3, 131.8, 132.8, 134.4, 154.3, 160.4, 168.6; MS (ESI-TOF) m/z 577 [M+Na]*; HRMS
calcd for C34H3sNaOsSi [M+Na]*, 577.2386; found, 577.2385.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(o-tolylethynyl)-1H-isochromen-1-yl)acetate (89)
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According to the synthetic procedure for 8a, this compound was obtained in 88% yield (386 mg, 0.716 mmol)
by the reaction of 3-phenyl-4-(o-tolylethynyl)-1H-isochromen-1-one 7g (274 mg, 0.815 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (230 mg, 1.14 mmol) in the presence of zwitterion 1 (5.4 mg, 10
umol) in CH.Cl, (6.0 mL) for 2 h at 0 °C and the following column chromatography on silica gel (hexane/
EtOAc =40:1). Yellowoil; IR (neat) v3058, 2960, 2941, 2852, 1732, 1483, 1251, 1182, 1118, 760 cm™?;
!H NMR (400 MHz, CDsCN) 6-0.18 (3H, s), -0.09 (3H, s), 0.87 (9H, s), 1.10 (3H, t, J = 7.1 Hz), 2.41 (3H, s),
3.03 (1H, d, J = 13.9 Hz), 3.16 (1H, d, J = 13.9 Hz), 3.93-4.10 (2H, m), 7.13-7.25 (3H, m), 7.34-7.39 (1H, m),
7.41-7.50 (6H, m), 7.78 (1H, d, J = 7.8 Hz), 8.17-8.23 (2H, m); 13C NMR (100 MHz, CDsCN) 6-3.9, -3.4,
13.9, 18.1, 20.8, 25.6, 47.6, 60.8, 89.2, 94.4, 97.3, 101.5, 123.6, 124.0, 125.0, 126.3, 128.1, 128.4, 128.7, 129.5,
129.7, 129.9, 130.1, 130.4, 131.8, 131.9, 134.5, 139.9, 155.0, 168.5; MS (ESI-TOF) m/z 561.2437 [M+Na]*;
HRMS calcd for Cs4H3sNaO4Si [M+Na]*, 561.2437; found, 561.2442.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((4-fluoro-3-methylphenyl)ethynyl)-3-phenyl-1H-isochromen
-1-yl)acetate (8h)

According to the synthetic procedure for 8a, this compound was obtained in 88% yield (486 mg, 0.873 mmol)
by the reaction of 4-((4-fluoro-3-methylphenyl)ethynyl)-3-phenyl-1H-isochromen-1-one 7h (352 mg, 0.992
mmol) with tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (245 mg, 1.21 mmol) in the presence of zwitterion 1
(5.6 mg, 11 pumol) in CHCl, (7.0 mL) for 1 h at 0 °C and the following column chromatography on silica gel
(hexane/ EtOAc = 40 : 1). Yellow oil; IR (neat) v 3057, 2951, 2932, 2853, 1738, 1498, 1234, 1110, 839,
760 cm™; H NMR (400 MHz, CD3sCN) 6-0.18 (3H, s), —0.08 (3H, s), 0.87 (9H, s), 1.11 (3H, t, J = 7.2 Hz),
2.23 (3H, d, Jur = 1.7 HZz), 3.01 (1H, d, J = 13.8 Hz), 3.15 (1H, d, J = 13.8 Hz), 3.95-4.09 (2H, m), 7.01 (1H, d,
Jue = 9.6 Hz, Jun = 8.4 Hz), 7.25-7.32 (1H, m), 7.33-7.39 (2H, m), 7.40-7.51 (5H, m), 7.74 (1H, d, J = 7.3 Hz),
8.19-8.23 (2H, m); *C NMR (100 MHz, CDsCN) 5-3.8, -3.3, 14.0, 18.2, 25.7, 47.6, 60.9, 84.9, 94.6, 97.0,
101.6, 115.8 (d, Jcr = 22.1 Hz), 119.9 (d, Jcr = 4.0 Hz), 124.1, 125.0, 126.0 (d, Jcr = 18.1 Hz), 128.2, 128.4,
129.4, 129.5, 129.7, 130.5, 130.75, 130.83, 131.8, 134.5, 134.6 (br), 155.1, 161.4 (d, Jcr = 246 Hz), 168.5;
¥F NMR (376 MHz, CD3CN) 6 -53.9~-53.7 (1F, m); MS (ESI-TOF) m/z 579 [M+Na]*; HRMS calcd for
Cs4H37FNaO4Si [M+Na]*, 579.2343; found, 579.2353.
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Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-((4-(trifluoromethyl)phenyl)ethynyl)-1H-isochromen-
1-yl)acetate (8i)

According to the synthetic procedure for 8a, this compound was obtained in 95% yield (278 mg, 0.469 mmol)
by the reaction of 3-phenyl-4-((4-(trifluoromethyl)phenyl)ethynyl)-1H-isochromen-1-one 7i (193 mg, 0.494
mmol) with tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (120 mg, 0.599 mmol) in the presence of zwitterion 1
(2.6 mg, 5.4 umol) in CH,Cl, (3.5 mL) for 1 h at 0 °C and the following column chromatography on silica gel
(hexane/ EtOAc = 40 : 1). Yellow oil; IR (neat) v 2941, 2857, 2203, 1739, 1601, 1324, 1168, 1130, 1069,
840 cm™*; 'H NMR (400 MHz, CDsCN) 6-0.18 (3H, s), —0.10 (3H, s), 0.86 (9H, s), 1.10 (3H, t, J = 7.1 Hz),
3.04 (1H, d, J = 13.9 Hz), 3.17 (1H, d, J = 13.9 Hz), 3.92-4.09 (2H, m), 7.37-7.40 (1H, m), 7.45-7.54 (5H, m),
7.61 (2H, d, J=8.2 Hz), 7.67 (2H, d, J = 8.2 Hz), 7.77 (1H, dd, J = 7.2, 1.2 Hz), 8.16-8.21 (2H, m); *C NMR
(100 MHz, CDsCN) 6-4.7, 4.2, 13.1, 17.4, 24.8, 47.0, 60.2, 87.7, 93.2, 95.7, 101.0, 123.2, 124.0 (q, Jcr = 271
Hz), 124.4, 125.2 (q, Jcr = 4.0 Hz), 127.3, 127.5, 127.7, 128.6, 128.7 (q, Jcr = 32.2 Hz), 128.8, 129.1, 130.0,
130.9, 131.0, 133.6, 155.7, 167.8; °F NMR (376 MHz, CDsCN) §-0.04 (3F, s); MS (ESI-TOF) m/z 615
[M+Na]*; HRMS calcd for CasH3sFsNaO4Si [M+Na]*, 615.2154; found, 615.2141.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((6-methoxynaphthalen-2-yl)ethynyl)-3-phenyl-1H-isochro-
men-1-yl)acetate (8j)

OMe
According to the synthetic procedure for 8a, this compound was obtained in 92% yield (554 mg, 0.916 mmol)

by the reaction of 4-((6-methoxynaphthalen-2-yl)ethynyl)-3-phenyl-1H-isochromen-1-one 7j (400 mg, 0.994
mmol) with tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (245 mg, 1.21 mmol) in the presence of zwitterion 1
(5.3 mg, 11 umol) in CH,ClI; (8.5 mL) for 1 h at room temperature and the following column chromatography
on silica gel (hexane/ EtOAc = 25 : 1). Pale yellow oil; IR (neat) v 3055, 2953, 2924, 2856, 1738, 1597,
1482, 1246, 1037, 838 cm™; 'H NMR (400 MHz, CDsCN) 6-0.18 (3H, s), —0.09 (3H, s), 0.86 (9H, s), 1.10
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(3H, t, J = 7.1 Hz), 3.04 (1H, d, J = 13.9 Hz), 3.18 (1H, d, J = 13.9 Hz), 3.87 (3H, s), 3.95-4.07 (2H, m), 7.16
(1H, dd, J = 9.0, 2.4 Hz), 7.23 (1H, d, J = 2.4 Hz), 7.34-7.40 (1H, m), 7.44-7.55 (6H, m), 7.75 (2H, d, J = 8.7
Hz), 7.79-7.83 (1H, m), 7.93 (1H, brs), 8.22-8.27 (2H, m); 3C NMR (100 MHz, CDsCN) & -4.6, —4.1, 13.2,
17.5, 24.9, 46.9, 54.9, 60.2, 84.4, 95.3, 96.5, 100.9, 105.8, 118.1, 119.3, 123.3, 124.4, 126.9, 127.5, 127.8,
128.1, 128.3, 128.8, 129.0, 129.10, 129.12, 129.8, 130.2, 131.1, 133.9, 134.0, 154.3, 158.3, 167.9; MS
(ESI-TOF) m/z 627 [M+Na]*; HRMS calcd for CssHaoNaOsSi [M+Na]*, 627.2543; found, 627.2534.

Ethyl  2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(thiophen-2-ylethynyl)-1H-isochromen-1-yl)acetate
(8Kk)

According to the synthetic procedure for 8a, this compound was obtained in 95% yield (251 mg, 0.473 mmol)
by the reaction of 3-phenyl-4-(thiophen-2-ylethynyl)-1H-isochromen-1-one 7k (164 mg, 0.499 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (248 mg, 1.23 mmol) in the presence of zwitterion 1 (7.8 mg, 15
umol) in CH2Cl; (3.0 mL) for 4 h at 0 °C and the following column chromatography on silica gel
(hexane/EtOAc =50 : 1). Yellow oil; IR (neat) v 2935, 2850, 1734, 1598, 1258, 1181, 783, 759 cm?; 'H
NMR (400 MHz, CDsCN) 6-0.18 (3H, s), —0.09 (3H, s), 1.87 (9H, s), 1.10 (3H, t, J = 7.1 Hz), 3.03 (1H, d, J =
13.9 Hz), 3.17 (1H, d, J = 13.9 Hz), 3.97-4.09 (2H, m), 7.18 (1H, dd, J = 5.0, 1.0 Hz), 7.34-7.40 (1H, m), 7.43
(1H, dd, J = 5.0, 3.0 Hz), 7.45-7.52 (5H, m), 7.57 (1H, dd, J = 3.0, 1.0 Hz), 7.73 (1H, d, J = 7.8 Hz), 8.16-8.21
(2H, m); C NMR (100 MHz, CDsCN) & 4.0, -3.5, 13.8, 18.0, 25.5, 47.5, 60.8, 84.6, 90.6, 96.9, 101.5,
122.7, 123.9, 125.0, 126.7, 128.1, 128.3, 128.7, 129.3, 129.63, 129.67, 129.72, 130.4, 131.7, 134.4, 154.9,
168.5; MS (ESI-TOF) m/z 553 [M+Na]"; HRMS calcd for Cz1H3404NaSSi [M+Na]*, 553.1845; found,
553.1851.

Ethyl 2-(4-(4-acetoxybut-1-yn-1-yl)-1-((tert-butyldimethylsilyl)oxy)-3-phenyl-1H-isochromen-1-yl)acetate
(8m)

According to the synthetic procedure for 8a, this compound was obtained in 94% yield (503 mg, 0.940 mmol)
by the reaction of 4-(1-oxo0-3-phenyl-1H-isochromen-4-yl)but-3-yn-1-yl acetate 7m (333 mg, 1.00 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (249 mg, 1.23 mmol) in the presence of zwitterion 1 (5.3 mg, 10
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umol) in CH,Cl, (4.0 mL) for 0.5 h at 0 °C and the following column chromatography on silica gel
(hexane/EtOAc = 10 : 1). Colorless oil; IR (neat) v 2959, 2943, 2856, 1743, 1239, 1181, 1042, 840, 762
cm?;  'H NMR (400 MHz, CDsCN) §-0.20 (3H, s), -0.12 (3H, s), 0.86 (9H, s), 1.09 (3H, t, J = 7.1 Hz), 2.00
(3H, s), 2.79 (2H, t, J = 6.5 Hz), 3.00 (1H, d, J = 13.8 Hz), 3.13 (1H, d, J = 13.8 Hz), 3.93-4.06 (2H, m), 4.20
(2H, t, J = 6.5 Hz), 7.34 (1H, td, J = 7.5, 1.3 Hz), 7.40-7.48 (5H, m), 7.61-7.68 (1H, m), 8.10-8.18 (1H, m);
13C NMR (100 MHz, CDsCN) 5-4.1, -3.6, 13.8, 18.0, 20.2, 20.5, 25.5, 47.4, 60.8, 62.6, 76.8, 92.9, 97.0, 101.2,
123.9, 124.9, 127.9, 128.2, 129.2, 129.5, 130.10, 130.11, 131.7, 134.5, 154.3, 168.5, 170.9; MS (ESI-TOF)
m/z 557 [M+Na]*; HRMS calcd for Cs1H3sNaOeSi [M+Na]*, 557.2335; found, 557.2329. Anal. Calcd for
Cs1H3s06Si: C, 69.72; H, 7.16. Found: C, 69.71; H, 7.28.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(4-(methoxymethoxy)but-1-yn-1-yl)-3-phenyl-1H-isochromen-
1-yl)acetate (8n)

According to the synthetic procedure for 8a, this compound was obtained in 96% yield (531 mg, 0.989 mmol)
by the reaction of 4-(4-(methoxymethoxy)but-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one 7n (344 mg, 1.03
mmol) with tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (245 mg, 1.21 mmol) in the presence of zwitterion 1
(5.4 mg, 10 umol) in CHCl, (4.0 mL) for 1 h at 0 °C and the following column chromatography on silica gel
(hexane/EtOAc = 10 : 1). Colorless oil; IR (neat) v 2947, 2854, 1739, 1602, 1486, 1181, 1152, 1116, 1035,
840, 763 cm™; H NMR (400 MHz, CDsCN) 6-0.21 (3H, s), -0.12 (3H, s), 0.85 (9H, s), 1.09 (3H,t,J = 7.1
Hz), 2.73 (2H, t, J = 6.5 Hz), 3.00 (1H, d, J = 13.8 Hz), 3.12 (1H, d, J = 13.8 Hz), 3.29 (3H, 5), 3.69 (2H, t, J =
6.5 Hz), 3.91-4.08 (2H, m), 4.63 (2H, s), 7.34 (1H, td, J = 7.5, 1.0 Hz), 7.40-7.49 (5H, m), 7.66 (1H, d, J = 7.5
Hz), 8.14-8.19 (2H, m); 3C NMR (100 MHz, CDsCN) §-4.1, -3.6, 13.8, 18.0, 21.3, 25.5, 47.4, 54.9, 60.7,
66.2, 76.3, 94.3, 96.6, 97.2, 101.2, 124.0, 124.9, 127.9, 128.2, 129.1, 129.5, 130.0, 130.2, 131.7, 134.5, 154.0,
168.5; MS (ESI-TOF) m/z 559 [M+Na]*; HRMS calcd for CsiHsoNaOsSi [M+Na]*, 559.2492; found,
559.2488. Anal. Calcd for C31H4006Si: C, 69.37; H, 7.51. Found: C, 69.17; H, 7.39.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-((trimethylsilyl)ethynyl)-1H-isochromen-1-yl)acetate
(80)

SiMe3

According to the synthetic procedure for 8a, this compound was obtained in 84% vyield (427 mg, 0.820 mmol)
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by the reaction of 3-phenyl-4-((trimethylsilyl)ethynyl)-1H-isochromen-1-one 70 (308 mg, 0.969 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (235 mg, 1.16 mmol) in the presence of zwitterion 1 (5.2 mg, 9.9
pmol) in CH2Cl> (4.0 mL) for 1.5 h at 0 °C and the following column chromatography on silica gel
(hexane/EtOAc = 30 : 1). Colorless oil; IR (neat) v 2956, 2146, 1736, 1250, 837, 757 cm™!; H NMR (400
MHz, CDsCN) 6-0.19 (3H, s), —0.10 (3H, s), 0.24 (9H, s), 0.87 (9H, s), 1.10 (3H, t, J = 6.8 Hz), 3.02 (1H, d, J
= 13.6 Hz), 3.13 (1H, d, J = 13.6 Hz), 3.92-4.10 (2H, m), 7.38 (1H, t, J = 7.6 Hz), 7.41-7.49 (5H, m), 7.52 (1H,
d, J = 7.2 Hz), 8.16-8.22 (2H, m); *C NMR (100 MHz, CDsCN) 6 -4.1, -3.6, -0.7, 13.8, 18.0, 25.4, 47.7,
60.8, 96.8, 100.9, 101.3, 10.5, 123.8, 125.0, 128.1, 128.2, 129.39, 129.42, 129.6, 130.4, 131.6, 134.21, 155.9,
168.5; MS (ESI-TOF) m/z 521 [M+H]*; HRMS calcd for C3H1104Si> [M+H]*, 521.2543; found, 521.2553.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(4-((tert-butyldimethylsilyl)oxy)but-1-yn-1-yI)-3-phenyl-1H-
isochromen-1-yl)acetate (8p)

According to the synthetic procedure for 8a, this compound was obtained in 96% yield (589 mg, 0.970 mmol)
by the reaction of 4-(4-hydroxybut-1-yn-1-yl)-3-phenyl-1H-isochromen-1-one 7p (293 mg, 1.01 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (450 mg, 2.23 mmol) in the presence of zwitterion 1 (5.3 mg, 10
umol) in CH2Cl, (4.0 mL) at 0 °C for 3 h and the following column chromatography on alumina
(hexane/EtOAc = 30 : 1). Colorless oil; IR (neat) v 2944, 2850, 1737, 1601, 1484, 1183, 1025, 841, 761
cm?; H NMR (400 MHz, CDsCN) 6 -0.21 (3H, s), -0.12 (3H, s), 0.07 (6H, s), 0.85 (9H, s), 0.89 (9H, s),
1.09 (3H, t, J = 7.2 Hz), 2.64 (2H, t, J = 6.5 Hz), 3.01 (1H, d, J = 13.9 Hz), 3.03 (1H, d, J = 13.9 Hz), 3.82 (2H,
t, J = 6.5 Hz), 3.92-4.09 (2H, m), 7.33 (1H, td, J = 7.5, 1.3 Hz), 7.39-7.47 (5H, m), 7.67 (1H, brd, J = 7.8 Hz),
8.12-8.18 (2H, m); C NMR (100 MHz, CDsCN) §-5.7, 4.1, 3.6, 13.8, 18.0, 18.3, 24.2, 25.5, 25.7, 47.4,
60.7, 62.1, 76.4, 94.4, 97.3, 101.0, 124.0, 124.8, 127.8, 128.2, 129.1, 129.4, 130.0, 130.2, 131.7, 134.6, 153.9,
168.5; MS (ESI-TOF) m/z 607 [M+H]"; HRMS calcd for CssHs10sSi> [M+H]*, 607.3275; found, 607.3279.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(cyclohex-1-en-1-ylethynyl)-3-phenyl-1H-isochromen-1-yl)-
acetate (8q)
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According to the synthetic procedure for 8a, this compound was obtained in 88% yield (464 mg, 0.878 mmol)
by the reaction of 4-(cyclohex-1-en-1-ylethynyl)-3-phenyl-1H-isochromen-1-one 7q (327 mg, 1.00 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (242 mg, 1.20 mmol) in the presence of zwitterion 1 (5.2 mg, 9.9
pmol) in CH2Cl, (4.0 mL) at room temperature for 2 h and the following column chromatography on silica gel
(hexane/EtOAc = 20 : 1). Colorless crystals (from EtOAc); Mp. 104-107 °C; IR (ATR) v 2926, 2855,
1732, 1185, 1150, 1046, 753 cm™*; 'H NMR (400 MHz, acetone-dg) 5-0.16 (3H, s), —0.03 (3H, s), 0.90 (9H,
s), 1.32 (3H, t, J = 7.1 Hz), 1.58-1.66 (2H, m), 1.66-1.73 (2H, m), 2.11-2.18 (2H, m), 2.20-2.28 (2H, m), 3.03
(1H, d, J =13.8 Hz), 3.18 (1H, d, J = 13.8 Hz), 3.98-4.10 (2H, m), 6.11-6.18 (1H, m), 7.38 (1H, td, J =7.4, 1.0
Hz), 7.42-7.51 (4H, m), 7.53 (1H, dd, J = 7.4, 1.0 Hz). 7.66 (1H, dd, J = 7.4, 0.8 Hz), 8.22-8.28 (2H, m); *C
NMR (100 MHz, acetone-ds) 5—4.0, —3.4, 13.9, 18.1, 22.5, 25.7, 25.8, 28.7, 47.3, 60.4, 97.4, 97.6, 101.5, 121.5,
124.8, 127.8, 128.0, 129.3, 129.4, 129.95, 130.01, 132.0, 134.2, 134.6, 153.9, 168.0; MS (ESI-TOF) m/z 551
[M+Na]*; HRMS calcd for CasHsNaOsSi [M+Na]*, 551.2594; found, 551.2597. Anal. Calcd for
Cs3H4004Si: C, 74.96; H, 7.63. Found: 74.83; H, 7.70.

Ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3,4-diphenyl-1H-isochromen-1-yl)acetate

According to the synthetic procedure for 8a, this compound was obtained in 90% yield (923 mg, 1.85 mmol) by
the reaction of 3,4-diphenyl-1H-isochromen-1-one? (610 mg, 2.05 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane (434 mg, 2.15 mmol) in the presence of zwitterion 1 (11 mg, 19
pmol) in CH2Cl, (8.0 mL) at 0 °C for 4 h and the following column chromatography on neutral alumina
(hexane/EtOAc = 50 : 1). Colorless crystals (from hexane/EtOAc); Mp. 102-104 °C; IR (ATR) v 2981,
2952, 2854, 1737, 1332, 1185, 1145, 1018, 8355, 764 cm™; 'H NMR (400 MHz, CDCls) § -0.11 (3H, s),
-0.07 (3H, s), 0.89 (9H, s), 1.09 (3H, t, J = 7.2 Hz), 3.12 (1H, d, J = 13.8 Hz), 3.28 (1H, d, J = 13.8 Hz),
3.95-4.09 (2H, m), 6.82 (1H, dd, J = 6.9, 1.5 Hz), 7.12-7.39 (12H, m), 7.51 (1H, dd, J = 7.4, 1.2 Hz); -C
NMR (100 MHz, CDCls) 6 -3.9, -3.6, 13.8, 18.1, 25.5, 47.3, 60.6, 100.6, 114.9, 123.5, 125.2, 127.2, 127.7,
127.9, 128.6, 129.05, 129.07, 129.6, 131.9, 132.0, 132.2, 135.8, 136.8, 147.7, 168.8; MS (ESI-TOF) m/z 523
[M+Na]*; HRMS calcd for CsiHszsNaOaSi [M+Na]*, 523.2281; found, 523.2211. Anal. Calcd for
Ca1H3604Si: C, 74.36; H, 7.25. Found: 74.38; H, 7.26.
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4. Fluoride-triggered ring rearrangement reaction

Ethyl 4-benzoyl-1-hydroxy-3-pentyl-2-naphthoate (9a)
OH

CO,Et
g ‘ CH

0~ “Ph
To a mixture of MS4A powder (3.0 g) and TBAF (a 1.0 M solution in THF, 3.0 mL, 3.0 mmol) in THF (3.0
mL), a solution of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(hex-1-yn-1-yl)-3-phenyl-1H-isochromen-1-yl)-

3

acetate 8a (506 mg, 1.00 mmol) in THF (1.0 mL) was added at room temperature. After being stirred for 3 h at
70 °C, the obtained reaction mixture was quenched with saturated NH4Cl aqueous solution (10 mL). This
mixture was filtrated through celite pad. The resulting filtrate was diluted with water (25 mL) and extracted
with EtOAc (20 mL x 3). The combined organic layer was washed with brine (10 mL), dried over anhydrous
Na2SOs, and evaporated. Thus obtained residue was purified by column chromatography on silica gel
(hexane/EtOAc = 20 : 1) to give naphthalene 9a in 99.8% yield (390 mg, 1.00 mmol). Colorless crystals
(from hexane/EtOAc); Mp. 90.5-92.0 °C; IR (ATR) v 3065, 2961, 2950, 2870, 1660, 1644, 1578, 1407,
1325, 1239, 1221, 1160, 823, 765, 635 cm?’; 'H NMR (400 MHz, CDCls) § 0.78 (3H, t, J = 6.8 Hz),
1.02-1.30 (4H, m), 1.40-1.54 (2H, br), 1.44 (3H, t, J = 7.1 Hz), 2.50-2.68 (1H, m), 2.90-3.16 (1H, m), 4.50 (2H,
q, J = 7.1 Hz), 7.30-7.37 (1H, m), 7.42 (2H, t, J = 7.4 Hz), 7.42-7.50 (2H, m), 7.53 (1H, tt, J = 7.4, 1.3 Hz),
7.83 (2H, d, J = 7.4 Hz), 8.40-8.51 (1H, m), 12.86 (1H, s); C NMR (100 MHz, CDCls) 6 13.9, 14.1, 22.3,
31.6, 32.2, 33.6, 62.0, 105.6, 123.6, 124.4, 124.7, 125.5, 128.8, 128.9, 129.7, 130.2, 133.3, 133.7, 136.7, 138.1,
162.9, 172.4,199.8; MS (ESI-TOF) m/z 391 [M+H]*; HRMS calcd for C2sH27,04 [M+H]*, 391.1909; found,
391.1901.

Ethyl (Z)-2-(4-benzoyl-3-pentyl-1H-isochromen-1-ylidene)acetate (10a)

CO,Et

O
= CHj3

O~ "Ph

The reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(hex-1-yn-1-yl)-3-phenyl-1H-isochromen-1-yl)-
acetate 8a (120 mg, 0.238 mmol) with TBAF (a 1.0 M solution in THF, 0.24 mL, 0.24 mmol) in THF (2.0 mL)
was conducted in the absence of MS4A. After usual extractive workup, chromatographic purification of the
resulting residue gave naphthalene 9a (53% yield, 49.1 mg, 0.126 mmol), lactone 7a (24% yield, 17.0 mg, 56.2
pmol), and divinyl ether 10a (15% yield, 14.3 mg, 36.6 umol).

For 10a Yellow oil; IR (neat) v 2950, 2930, 2860, 1705, 1665, 1640, 1610, 1595, 1260, 1145, 1110, 1050
cm?;  H NMR (400 MHz, CDCls) 6 0.80 (3H, t, J = 6.8 Hz), 1.15-1.25 (4H, m), 1.33 (3H, t, J = 7.2 Hz),
1.69-1.82 (2H, m), 2.33 (2H, t, J = 7.6 Hz), 4.24 (2H, q, J = 7.2 Hz), 5.80 (1H, s), 6.92 (1H, dd, J = 7.2, 1.6 Hz),
7.27-7.35 (2H, m), 7.43-7.51 (2H, m), 7.62 (1H, t, J = 7.2 Hz), 7.73 (1H, dd, J = 7.6, 1.6 Hz), 7.94-7.99 (2H,
m); C NMR (100 MHz, CDCl3) §13.9, 14.5, 22.2, 26.4, 31.2, 32.0, 59.5, 90.4, 114.0, 122.5, 124.0, 124.1,
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128.0, 129.0, 129.7, 130.2, 132.0, 134.1, 137.6, 155.2, 159.3, 165.4, 195.0; MS (ESI-TOF) m/z 391 [M+H]";
HRMS calcd for CasH2704 [M+H]*, 391.1909; found, 391.1920.

Ethyl 4-benzoyl-3-benzyl-1-hydroxy-2-naphthoate (9b)
OH

CO,Et

e
0~ "Ph

According to the synthetic procedure for 9a, this compound was obtained in 92% vyield (377 mg, 0.918 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(phenylethynyl)-1H-isochromen-1-yl)-
acetate 8b (524 mg, 0.999 mmol) with TBAF (a 1.0 M solution in THF, 3.0 mL, 3.0 mmol) in the presence of
MS4A powder (3.0 g) in THF (4.0 mL) for 1 h at 70 °C and the following column chromatography on silica gel
(hexane/EtOAc = 5 : 1). Colorless crystals (from hexane/EtOAc); Mp. 133-134 °C; IR (ATR) v 2935,
1736, 1670, 1576, 1407, 1325, 1240, 1171, 1103, 835, 740, 631 cm™?; H NMR (400 MHz, CDCl3) §1.10 (3H,
t, J =7.1 Hz), 4.05-4.28 (3H, m), 4.44 (1H, d, J = 16.0 HZz), 6.94 (2H, d, J = 7.0 Hz), 7.06 (1H, t, J = 7.3 Hz),
7.10-7.20 (2H, m), 7.30-7.47 (3H, m), 7.48-7.59 (3H, m), 7.82 (2H, d), 8.45-8.57 (1H, m), 12.81 (1H,s); *C
NMR (100 MHz, CDCl3) 6 13.7, 38.8, 61.9, 106.2, 124.1, 124.4, 125.0, 125.6, 126.1, 127.8, 128.0, 128.7,
129.8, 130.3, 130.6, 132.9, 133.2, 133.8, 137.8, 140.7, 162.9, 171.8, 199.4; MS (ESI-TOF) m/z 411 [M+H]*;
HRMS calcd for C7H2307 [M+H]*, 411.1596; found, 411.1610. Anal. Calcd for C,7H2.07: C, 79.01; H, 5.40.
Found: C, 78.71; H, 5.58.

Ethyl 3-benzyl-1-hydroxy-4-pentanoyl-2-naphthoate (9¢)
OH

CO,Et
I .
o)

CHs;

According to the synthetic procedure for 9a, this compound was obtained in 92% yield (362 mg, 0.928 mmol)
by the reaction of ethyl 2-(3-butyl-1-((tert-butyldimethylsilyl)oxy)-4-(phenylethynyl)-1H-isochromen-1-yl)-
acetate 8c (508 mg, 1.01 mmol) with TBAF (a 1.0 M solution in THF, 1.1 mL, 1.1 mmol) in THF (4.0 mL) for
3 h at 70 °C and the following column chromatography on silica gel (hexane/EtOAc = 5 : 1). Colorless
crystals (from hexane/EtOAc); Mp. 68.0-69.5 °C; IR (ATR) v 2955, 2871, 1692, 1635, 1406, 1328, 1163,
762, 737, 706, 636 cm*;  'H NMR (400 MHz, CDCl3) §0.83 (3H, t, J = 7.3 Hz), 1.06 (3H, t, J = 7.1 Hz), 1.28
(2H, sex, J = 7.3 Hz), 1.66 (2H, quint, J = 7.3 Hz), 2.60-2.82 (2H, br), 4.18 (2H, q, J = 7.1 Hz), 4.26-4.50 (2H,
br), 6.99 (2H, d, J = 7.2 Hz), 7.13 (1H, t, J = 7.2 Hz), 7.22 (2H, t, J = 7.2 Hz), 7.47 (1H, d, J = 8.3 Hz),
7.50-7.60 (1H, m), 7.60-7.68 (1H, m), 8.49 (1H, d, J = 8.3 Hz), 12.80 (1H, s); 3C NMR (100 MHz, CDCls) &
13.6, 13.8, 22.1, 25.4, 38.2, 45.8, 61.9, 106.0, 124.0, 124.3, 124.6, 125.8, 126.0, 127.8 (2C), 128.3 (2C), 130.4,
130.6, 132.0, 133.8, 140.9, 162.7, 171.8, 210.2; MS (ESI-TOF) m/z 391 [M+H]*; HRMS calcd for CzsH2704
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[M+H]", 391.1909; found, 391.1914.

Ethyl 1-hydroxy-4-pentanoyl-3-pentyl-2-naphthoate (9d)
OH

CO,Et
g ‘ CH

)

3

CH3

According to the synthetic procedure for 9a, this compound was obtained in 97% yield (168 mg, 0.455 mmol)
by the reaction of ethyl 2-(3-butyl-1-((tert-butyldimethylsilyl)oxy)-4-(hex-1-yn-1-yl)-1H-isochromen-1-yl)-
acetate 8d (227 mg, 0.467 mmol) with TBAF (a 1.0 M solution in THF, 1.4 mL, 1.4 mmol) in the presence of
MS4A powder (1.4 g) in THF (3.5 mL) for 3 h at 70 °C and the following column chromatography on silica gel
(hexane/EtOAc = 10 : 1). Colorless crystals (from hexane/EtOAc); Mp. 57.0-58.5 °C; IR (ATR) v 2868,
1698, 1639, 1405, 1236, 1015, 833, 767 cm™; H NMR (400 MHz, CDCl3) §0.90 (3H, t, J = 7.1 Hz), 0.96
(3H,t, J =7.3 Hz), 1.24-1.38 (4H, m), 1.40-1.60 (4H, m), 1.46 (3H, t, J = 7.1 Hz), 1.78 (2H, quint, J = 7.4 Hz),
2.50-3.24 (2H, br), 2.83 (2H, t, J = 7.4 Hz), 4.50 (2H, q, J = 7.1 Hz), 7.36-7.44 (1H, m), 7.48 (1H, td, J = 6.9,
1.1 Hz), 7.58 (1H, td, J = 6.9, 1.3 Hz), 8.37-8.49 (1H, m), 12.76 (1H, s); *3C NMR (100 MHz, CDCl;) §13.98,
14.07, 14.12, 22.3, 22.6, 25.6, 32.2, 32.4, 33.5, 46.0, 62.0, 105.3, 123.6, 123.7, 124.6, 125.5, 130.3, 132.0 (20),
134.7, 162.6, 172.3, 210.2; MS (ESI-TOF) m/z 393 [M+Na]*; HRMS calcd for CzsH3oNaOs [M+Na]*,
393.2042; found, 393.2049.

Ethyl 4-benzoyl-1-hydroxy-3-(4-methoxybenzyl)-2-naphthoate (9¢)

OH
CO,Et
I yome
h

o~ P

According to the synthetic procedure for 9a, this compound was obtained in 91% yield (169 mg, 0.384 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((4-methoxyphenyl)ethynyl)-3-phenyl-1H-
isochromen-1-yl)acetate 8e (233 mg, 0.420 mmol) with TBAF (a 1.0 M solution in THF, 1.3 mL, 1.3 mmol) in
the presence of MS4A powder (1.3 g) in THF (2.5 mL) for 1 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 5 : 1). Colorless crystals (from hexane/EtOAc); Mp.
131-132 °C; IR (ATR) v 2992, 2832, 1669, 1635, 1511, 1439, 1370, 1237, 820, 766, 630 cm™?; H NMR
(400 MHz, CDCls) §1.17 (3H, t, J = 7.2 Hz), 3.71 (3H, s), 4.08 (1H, d, J = 14.8 Hz), 4.16-4.30 (2H, m), 4.39
(1H, d, J = 14.8 Hz), 6.69 (2H, d, J = 8.8 Hz), 6.86 (2H, d, J = 8.8 Hz), 7.34-7.44 (3H, m), 7.47-7.57 (3H, m),
7.83 (2H, d), 8.46-8.54 (1H, m), 12.73 (1H, s); **C NMR (100 MHz, CDCl;) 6 13.8, 37.8, 55.2, 61.9, 106.2,
113.5, 124.1, 124.4, 125.0, 126.0, 128.7, 128.8, 129.8, 130.3, 130.4, 132.8, 133.2, 133.5, 133.8, 137.8, 157.6,
162.7, 171.8, 199.4; MS (ESI-TOF) m/z 463 [M+Na]*; HRMS calcd for CsH2:sNaOs [M+Na]*, 463.1521;
found, 463.1514. Anal. Calcd for C2sH240s: C, 76.35; H, 5.49. Found: C, 76.05; H, 5.61.
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Ethyl 4-benzoyl-1-hydroxy-3-(2-methoxybenzyl)-2-naphthoate (9f)

OH
! ! CO,Et

O~ "Ph MeO

According to the synthetic procedure for 9a, this compound was obtained in 91% yield (161 mg, 0.366 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((2-methoxyphenyl)ethynyl)-3-phenyl-1H-
isochromen-1-yl)acetate 8f (222 mg, 0.400 mmol) with TBAF (a 1.0 M solution in THF, 1.2 mL, 1.2 mmol) in
the presence of MS4A powder (1.2 g) in THF (2.5 mL) for 1 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 9 : 1). Colorless crystals (from hexane/EtOAc); Mp.
192-193 °C; IR (ATR) v 2933, 1666, 1638, 1578, 1404, 1239, 754, 628 cm™!; 'H NMR (400 MHz, CDCls) §
0.98 (3H, t, J = 6.8 Hz), 3.75 (3H, s), 3.93 (1H, brd, J = 17.0 Hz), 4.13 (2H, q, J = 6.8 Hz), 4.50 (1H, brd, J =
17.0 Hz), 6.67-6.76 (3H, m), 7.04-7.10 (1H, m), 7.36 (2H, t, J = 7.2 Hz), 7.39-7.42 (1H, m), 7.47-7.57 (3H, m),
7.83 (2H, d, J = 7.2 Hz), 8.50-8.56 (1H, m), 13.0 (1H, s, OH); **C NMR (100 MHz, CDCls) §13.1, 32.9, 54.8,
61.7, 106.3, 109.0, 120.3, 124.1, 124.4, 124.9, 125.9, 126.6, 128.0, 128.6, 129.5, 129.8, 130.2, 130.8, 133.1,
133.2, 133.7, 137.7, 156.2, 162.9, 172.0, 199.2; MS (ESI-TOF) m/z 463 [M+Na]*; HRMS calcd for
C2sH24NaOs [M+Na]*, 463.1521; found, 463.1523.

Ethyl 4-benzoyl-1-hydroxy-3-(2-methylbenzyl)-2-naphthoate (99)

OH
OO CO,Et
O
O~ "Ph Me

According to the synthetic procedure for 9a, this compound was obtained in 89% yield (135 mg, 0.318 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(o-tolylethynyl)-1H-isochromen-1-yl)-
acetate 8g (193 mg, 0.358 mmol) with TBAF (a 1.0 M solution in THF, 1.1 mL, 1.1 mmol) in the presence of
MS4A powder (1.1 g) in THF (2.5 mL) for 1 h at 70 °C and the following column chromatography on silica gel
(hexane/EtOAC = 20 : 1~10 : 1). Colorless crystals (from hexane/EtOAc); Mp. 165-168 °C; IR (ATR) v
2971, 1671, 1634, 1595, 1463, 1292, 1240, 841, 757, 631 cm™*; H NMR (400 MHz, CDCl;) §0.87 (3H,t,J=
7.2 Hz), 2.17 (3H, s), 4.04 (1H, brd, J = 16.2 Hz), 4.08-4.20 (2H, m), 4.32 (1H, brd, J = 16.2 Hz), 6.68 (1H, d, J
= 7.0 Hz), 6.92-7.00 (2H, m), 7.01-7.08 (1H, m), 7.35 (2H, t, J = 8.2 Hz), 7.42 (1H, dd, J = 7.0, 1.6 Hz),
7.47-7.58 (3H, m), 7.83 (2H, d, J = 7.2 Hz), 8.52-8.59 (1H, m), 13.09 (1H, s, OH); 3C NMR (100 MHz,
CDCls) 6 13.2, 19.6, 36.4, 61.8, 106.3, 124.1, 124.4, 124.9, 125.5, 125.8, 126.0, 126.7, 128.6, 129.2, 129.7,
130.3, 130.7, 132.8, 133.3, 133.7, 134.8, 137.6, 139.2, 163.1, 171.9, 199.3; MS (ESI-TOF) m/z 425 [M+H]*;
HRMS calcd for CasH2504 [M+H]*, 425.1753; found, 425.1758.
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Ethyl 4-benzoyl-3-(4-fluoro-3-methylbenzyl)-1-hydroxy-2-naphthoate (9h)

OH
CO,Et
Ly
0~ “Ph Me

According to the synthetic procedure for 9a, this compound was obtained in 94% yield (181 mg, 0.409 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((4-fluoro-3-methylphenyl)ethynyl)-3-phenyl-1H-
isochromen-1-yl)acetate 8h (243 mg, 0.436 mmol) with TBAF (a 1.0 M solution in THF, 1.3 mL, 1.3 mmol) in
the presence of MS4A powder (1.3 g) in THF (2.5 mL) for 1 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 20 : 1). Colorless crystals (from hexane/EtOAc); Mp.
134-136 °C; IR (ATR) v 2927, 1661, 1641, 1496, 1406, 1236, 1162, 767, 627 cm™; 'H NMR (400 MHz,
CDCl3) 61.16 (3H, t, J = 7.2 Hz), 2.14 (3H, d, Jur = 0.8 Hz), 4.11 (1H, brd, J = 16.0 Hz), 4.18-4.32 (2H, m),
4.42 (1H, brd, J = 16.0 Hz), 6.72-6.83 (3H, m), 7.37 (2H, t, J = 7.7 Hz), 7.40-7.46 (1H, m), 7.48-7.59 (3H, m),
7.84 (2H, d, J = 7.7 Hz), 8.49-8.56 (1H, m), 12.86 (1H, s, OH); *C NMR (100 MHz, CDCl3) 613.7, 14.4 (d,
Jce = 4.0 Hz), 37.8, 61.9, 106.0, 114.3 (d, Jcr = 22.1 Hz), 123.9, 124.0, 124.4, 124.9, 126.0, 126.5 (d, Jcr = 8.0
Hz), 128.6, 129.7, 130.3, 130.4, 130.8, 133.0 (d, Jcr = 25.2 Hz), 133.8, 135.85, 135.89, 137.6, 159.4 (d, Jcr =
242 Hz), 162.9, 171.7, 199.3; °F NMR (376 MHz, CDCl;) § -59.6 (1F, brs); MS (ESI-TOF) m/z 443
[M+H]*;  HRMS calcd for CasH24FO4 [M+H]*, 443.1659; found, 443.1670.

Ethyl 4-benzoyl-1-hydroxy-3-(4-(trifluoromethyl)benzyl)-2-naphthoate (9i)

OH
CO,Et
Iy
(0] Ph

According to the synthetic procedure for 9a, this compound was obtained in 84% yield (167 mg, 0.348 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-((4-(trifluoromethyl)phenyl)ethynyl)-
1H-isochromen-1-yl)acetate 8i (248 mg, 0.418 mmol) with TBAF (a 1.0 M solution in THF, 1.3 mL, 1.3 mmol)
in the presence of MS4A powder (1.3 g) in THF (3.0 mL) for 3 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 20 : 1). Colorless crystals (from EtOAc); Mp. 113-115 °C;
IR (ATR) v 2981, 1667, 1643, 1466, 1320, 1108, 867, 613 cm™; 'H NMR (400 MHz, CDCls) §1.07 (3H, t, J
= 7.1 Hz), 4.13-4.29 (3H, m), 4.53 (1H, d, J = 16.5 Hz), 7.09 (2H, t, J = 7.9 Hz), 7.35-7.44 (5H, m), 7.50-7.59
(3H, m), 7.80 (2H, t, J = 7.9 Hz), 8.50-8.57 (1H, m), 12.96 (1H, s, OH); **C NMR (100 MHz, CDCls) §13.7,
38.6, 62.0, 105.8, 124.23, 124.24 (q, Jcr = 267 Hz), 124.5, 124.9 (q, Jcr = 4.0 Hz), 125.0, 126.3, 128.0 (q, Jcr =
32.2 Hz), 128.1, 128.8, 129.7, 130.6, 130.8, 131.6, 133.2, 134.0, 137.5, 144.9, 163.3, 171.6, 199.2; °F NMR
(376 MHz, CDCls) 6 -0.4 (3F, s); MS (ESI-TOF) m/z 479 [M+H]*; HRMS calcd for CysH22F304 [M+H]",
479.1470; found, 479.1460.
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Ethyl 4-benzoyl-1-hydroxy-3-((6-methoxynaphthalen-2-yl)methyl)-2-naphthoate (9j)

OH
4O
h

o P

OMe

According to the synthetic procedure for 9a, this compound was obtained in 95% yield (184 mg, 0.375 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-((6-methoxynaphthalen-2-yl)ethynyl)-3-phenyl-
1H-isochromen-1-yl)acetate 8j (240 mg, 0.397 mmol) with TBAF (a 1.0 M solution in THF, 1.2 mL, 1.2 mmol)
in the presence of MS4A powder (1.2 g) in THF (2.5 mL) for 1 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc =20 : 1~10:1). Colorless crystals (from hexane/EtOAc); Mp.
189-191 °C; IR (ATR) v 3044, 2967, 1734, 1602, 1250, 1023, 851, 765, 692 cm’; 'H NMR (400 MHz,
CDCl3) 61.07 (3H, t, J = 7.2 Hz), 3.88 (3H, s), 4.09-4.23 (2H, m), 4.29 (1H, d, J = 16.2 Hz), 4.56 (1H, d, J =
16.2 Hz), 6.99-7.06 (2H, m), 7.11 (1H, dd, J = 8.5, 1.7 Hz), 7.22 (1H, brs), 7.34 (2H, t, J = 8.5 Hz), 7.41-7.47
(1H, m), 7.48-7.58 (5H, m), 7.81-7.87 (2H, m), 8.51-8.56 (1H, m), 12.82 (1H, s, OH); *C NMR (100 MHz,
CDCls) ¢ 13.8, 38.7, 55.2, 61.9, 105.4, 106.2, 118.4, 124.2, 124.4, 125.0, 125.8, 126.1, 126.4, 127.3, 128.7,
128.9, 129.0, 129.7, 130.3, 130.6, 132.8, 133.1, 133.3, 133.8, 136.0, 137.7, 157.1, 162.9, 171.8, 199.4; MS
(ESI-TOF) m/z 491 [M+H]*; HRMS calcd for Cs2H270s [M+H]*, 491.1858; found, 491.1849.

Ethyl 4-benzoyl-1-hydroxy-3-(thiophen-3-ylmethyl)-2-naphthoate (9k)
OH

CO,Et
g ‘ S

0~ “Ph

According to the synthetic procedure for 9a, this compound was obtained in 82% yield (161 mg, 0.387 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-(thiophen-2-ylethynyl)-1H-isochromen-
1-yl)acetate 8k (251 mg, 0.473 mmol) with TBAF (a 1.0 M solution in THF, 1.4 mL, 1.4 mmol) in the presence
of MS4A powder (1.4 g) in THF (2.5 mL) for 1.5 h at 70 °C and the following column chromatography on
silica gel (hexane/EtOAc = 10 : 1). Colorless crystals (from hexane/EtOAc); Mp. 175-177 °C; IR (ATR) v
2978, 1672, 1635, 1593, 1327, 1240, 766, 628 cm™; H NMR (400 MHz, CDCls) §1.19 (3H, t, J = 7.2 Hz),
4.10 (1H, brd, J = 16.0 Hz), 4.28 (2H, q, J = 7.2 Hz), 4.43 (1H, brd, J = 16.0 Hz), 6.63 (1H, dd, J = 3.0, 0.9 Hz),
6.76 (1H, dd, J = 4.9, 0.9 Hz), 7.10 (1H, dd, J = 4.9, 3.0 Hz), 7.23-7.42 (3H, m), 7.47-7.58 (3H, m), 7.83 (2H, d,
J = 7.4 Hz), 8.47-8.53 (1H, m), 12.78 (1H, s, OH); C NMR (100 MHz, CDCls) § 13.7, 34.0, 62.0, 105.9,
120.5, 124.0, 124.4, 124.8, 125.0, 126.0, 127.9, 128.7, 129.7, 129.9, 130.3, 133.20, 133.22, 133.8, 137.6, 140.9,
162.7,171.8,199.3; MS (ESI-TOF) m/z 417 [M+H]*; HRMS calcd for C2sH2104S [M+H]*, 417.1161; found,
417.1159.
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Ethyl 3-(3-acetoxypropyl)-4-benzoyl-1-hydroxy-2-naphthoate (9m)
OH

CO,Et
‘O OAc

0~ “Ph

According to the synthetic procedure for 9a, this compound was obtained in 86% yield (334 mg, 0.795 mmol)
by the reaction of ethyl 2-(4-(4-acetoxybut-1-yn-1-yl)-1-((tert-butyldimethylsilyl)oxy)-3-phenyl-1H-
isochromen-1-yl)acetate 8m (492 mg, 0.920 mmol) with TBAF (a 1.0 M solution in THF, 2.8 mL, 2.8 mmol) in
the presence of MS4A powder (2.8 g) in THF (5.0 mL) for 2 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 5 : 1). Colorless crystals (from hexane/EtOAc); Mp.
99.0-99.5 °C; IR (ATR) v 3063, 2967, 1726, 1647, 1410, 1238, 1023, 770 cm; H NMR (400 MHz,
CDCl3) 6 1.46 (3H, t, J = 7.1 Hz), 1.81-1.97 (2H, m), 1.95 (3H, s), 2.61-2.72 (1H, m), 3.06-3.18 (1H, m),
3.90-4.00 (2H, m), 4.52 (2H, q, J = 7.1 Hz), 7.31-7.36 (1H, m), 7.43 (2H, t, J = 7.4 Hz), 7.45-7.51 (2H, m),
7.59 (1H, tt, J = 7.4, 1.2 Hz), 7.82 (2H, d, J = 7.4 Hz), 8.43-8.50 (1H, m), 12.94 (1H, s, OH); ¥C NMR (100
MHz, CDCls) 614.1, 20.9, 30.2, 30.6, 62.2, 64.2, 105.4, 123.8, 124.4, 124.7, 125.8, 125.9, 129.3, 129.7, 130.4,
133.2, 133.9, 135.0, 137.8, 163.2, 171.0, 172.1, 199.5; MS (ESI-TOF) m/z 443 [M+Na]*; HRMS calcd for
C2sH24NaOg [M+Na]*, 443.1471; found, 443.1474.

Ethyl 4-benzoyl-1-hydroxy-3-(3-(methoxymethoxy)propyl)-2-naphthoate (9n)
OH

CO,Et
L owom

0~ “Ph

According to the synthetic procedure for 9a, this compound was obtained in 93% yield (175 mg, 0.415 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(4-(methoxymethoxy)but-1-yn-1-yl)-3-phenyl-
1H-isochromen-1-yl)acetate 8n (239 mg, 0.445 mmol) with TBAF (a 1.0 M solution in THF, 1.3 mL, 1.3
mmol) in the presence of MS4A powder (1.3 g) in THF (2.5 mL) for 2 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 5: 1). Pale yellow oil; IR (neat) v 3060, 2947, 1672, 1651,
1580, 1406, 1327, 1240, 1109, 1040 cm™; H NMR (400 MHz, CDCl3) §1.46 (3H, t, J = 7.1 Hz), 1.72-1.90
(2H, m), 2.62-2.80 (1H, m), 3.08-3.21 (1H, m), 3.26 (3H, s), 3.37-3.45 (2H, m), 4.50 (2H, s), 4.51 (1H, d, J =
14.5 Hz), 4.52 (1H, d, J = 14.5 Hz), 7.30-7.37 (1H, m), 7.42 (2H, t, J = 7.8 Hz), 7.44-7.50 (2H, m), 7.57 (1H, t,
J=7.4Hz),7.83 (2H, d, J =7.2 Hz), 8.44-8.49 (1H, m), 12.89 (1H, s, OH); *C NMR (100 MHz, CDCls) ¢
14.0, 30.4, 31.7, 55.0, 62.2, 67.4, 96.2, 105.6, 123.7, 124.4, 124.7, 125.7, 128.8, 129.2, 129.7, 130.3, 133.2,
133.8, 135.8, 138.0, 163.0, 172.3, 199.7; MS (ESI-TOF) m/z 423 [M+H]"; HRMS calcd for CzsH27O0s
[M+H]*, 423.1808; found, 423.1815. Anal. Calcd for C2sH260s: C, 71.07; H, 6.20. Found: C, 70.99; H, 6.21.
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Ethyl 4-benzoyl-1-hydroxy-3-methyl-2-naphthoate (90)
OH

l l CO,Et
Me

0~ “Ph

According to the synthetic procedure for 9a, this compound was obtained in 91% vyield (156 mg, 0.467 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3-phenyl-4-((trimethylsilyl)ethynyl)-1H-
isochromen-1-yl)acetate 8o (267 mg, 0.512 mmol) with TBAF (a 1.0 M solution in THF, 1.5 mL, 1.5 mmol) in
the presence of MS4A powder (1.5 g) in THF (2.5 mL) for 1.5 h at 70 °C and the following column
chromatography on silica gel (hexane/EtOAc = 15: 1~10:1). Colorless crystals (from hexane/EtOAc); Mp.
126-127 °C; IR (ATR) v 3064, 2980, 1665, 1645, 1578, 1408, 1326, 1245, 1221, 1173, 1157, 849, 770, 624
cm; 'H NMR (400 MHz, CDCls) §1.43 (3H, t, J = 7.1 Hz), 2.45 (3H, s), 4.49 (2H, q, J = 7.1 Hz), 7.32-7.38
(1H, m), 7.45 (2H, t, J = 8.0 Hz), 7.40-7.50 (2H, m), 7.54-7.62 (1H, m), 7.85 (2H, dd, J = 7.1, 1.2 Hz),
8.42-8.50 (1H, m), 12.9 (1H, s, OH); *C NMR (100 MHz, CDCls) 6 14.2, 21.1, 62.0, 106.2, 123.5, 124.3,
1245, 125.5, 128.9, 129.0, 129.7, 130.3, 131.8, 133.2, 133.8, 137.8, 162.7, 172.5, 200.2; MS (ESI-TOF) m/z
335 [M+H]*; HRMS calcd for C21H1904 [M+H]*, 335.1283; found, 335.1284.

Ethyl 4-benzoyl-1-hydroxy-3-(3-hydroxypropyl)-2-naphthoate (9p)
OH

CO,Et
L o

0~ "Ph
According to the synthetic procedure for 9a, this compound was obtained in 97% yield (102 mg, 0.270 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(4-((tert-butyldimethylsilyl)oxy)but-1-yn-1-yl)-3-
phenyl-1H-isochromen-1-yl)acetate 8p (169 mg, 0.278 mmol) with TBAF (a 1.0 M solution in THF, 0.83 mL,
0.83 mmol) in the presence of MS4A powder (0.83 g) in THF (2.0 mL) for 1 h at 70 °C and the following
column chromatography on silica gel (hexane/EtOAc = 2 : 1). Pale yellow crystals (from hexane/EtOAC);
Mp. 92.0-93.5 °C; IR (ATR) v 3566, 2955, 1657, 1641, 1576, 1407, 1238, 765, 629 cm’; 'H NMR (400
MHz, CDCls) 6 1.44 (3H, t, J = 7.1 Hz), 1.70-1.90 (2H, m), 1.93-2.12 (1H, m, OH), 2.58-2.73 (1H, m),
3.20-3.36 (1H, m), 3.44-3.55 (2H, m), 4.43-4.59 (2H, m), 7.34-7.38 (1H, m), 7.39-7.50 (4H, m), 7.58 (1H,t, J =
7.4 Hz), 7.84 (2H, d, J = 7.2 Hz), 8.42-8.51 (1H, m), 12.9 (1H, s, OH); 13C NMR (100 MHz, CDCls) & 14.0,
29.7, 34.6, 61.9, 62.2, 105.4, 123.7, 124.4, 124.7, 125.7, 128.8, 129.1, 129.8, 130.1, 134.0, 135.6, 137.8, 163.0,
172.1, 200.7; MS (ESI-TOF) m/z 401 [M+H]"; HRMS calcd for C,3H22NaOs [M+Na]*, 401.1365; found,
401.13665.
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Ethyl 1-hydroxy-3,4-diphenyl-2-naphthoate
OH

OO CO,Et

According to the synthetic procedure for 9a, this compound was obtained in 80% yield (148 mg, 0.401 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-3,4-diphenyl-1H-isochromen-1-yl)acetate (250 mg,
0.499 mmol) with TBAF (a 1.0 M solution in THF, 0.50 mL, 0.50 mmol) in THF (2.5 mL) for 7 h at room
temperature and the following column chromatography on silica gel (hexane/EtOAc = 30 : 1). Colorless
crystals (from hexane/EtOAc); Mp. 157-158 °C; IR (ATR) v 3053, 3022, 2986, 1638, 1398, 1320, 1209,
1097, 745, 697 cm™; 'H NMR (400 MHz, CDCls) § 0.66 (3H, t, J = 7.2 Hz), 3.94 (2H, q, J = 7.2 Hz),
6.94-7.11 (7H, m), 7.13-7.22 (3H, m), 7.38 (1H, dd, J = 8.3, 1.2 Hz), 7.49 (1H, td, J = 7.0, 1.2 Hz), 7.51-7.57
(1H, m), 8.53 (1H, brd, J = 7.0 Hz), 12.38 (1H, s, OH); C NMR (100 MHz, CDCls) ¢ 12.9, 60.9, 106.5,
123.8, 1241, 125.60, 125.61, 126.3, 126.67, 126.70, 127.5, 1298.6, 129.8, 131.2, 131.5, 135.5, 137.2, 138.7,

142.0, 160.5, 172.1; MS (ESI-TOF) m/z 369 [M+H]"; HRMS calcd for C2sH2:03 [M+H]*, 369.1491; found,
369.1472.

5. Construction of higher polycyclic systems
11-Benzoyl-6-hydroxytetracen-5(12H)-one (11)
OH O

0~ "“Ph
Naphthol 9b (103 mg, 0.251 mmol) was dissolved in TfOH (1.0 mL). After being stirred for 2 h at room
temperature, the reaction mixture was diluted with CH>Cl, (20 mL). The resulting mixture was poured into

water (50 mL), and extracted with EtOAc (20 mL x 3). The combined organic layer was dried over anhydrous
Na>SO4 and evaporated. The yellow residue was quickly purified by column chromatography on silica gel
(hexane/EtOAC = 10 : 1) to give tetracenone 11 in 86% yield (79.0 mg, 0.213 mmol). Yellow crystals (from
EtOAc); Mp. 178-181 °C; IR (ATR) v 3057, 2923, 1734, 1618, 1575, 1247, 739, 614 cm™; 'H NMR (400
MHz, CDCls) 64.26 (2H, brs), 7.28 (1H, d, J = 7.4 Hz), 7.40-7.49 (4H, m), 7.50-7.58 (3H, m), 7.62 (1H, tt, J =
7.4,0.3 Hz), 7.89 (1H, d, J = 7.4 Hz), 8.35 (2H, dd, J = 7.9, 1.1 Hz), 8.55-8.60 (1H, m), 15.2 (1H, s, OH); 13C
NMR (100 MHz, CDCl3) 6 30.4, 109.7, 123.3, 124.5, 125.8, 125.5, 125.8, 127.1, 127.2, 128.4, 129.1, 129.8,
130.6, 130.9, 132.1, 133.8, 134.17, 134.24, 137.2, 140.3, 164.4, 189.8, 199.3; MS (ESI-TOF) m/z 365
[M+H]*; HRMS calcd for CsH1703 [M+H]*, 365.1178; found, 365.1182.
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Ethyl 5-hydroxy-12-phenyl-8,9,10,11-tetrahydrotetraphene-6-carboxylate (12)
OH

g l CO,Et
Ph "

According to the synthetic procedure for 9a, this compound was obtained in 67% yield (66.6 mg, 0.168 mmol)
by the reaction of ethyl 2-(1-((tert-butyldimethylsilyl)oxy)-4-(cyclohex-1-en-1-ylethynyl)-3-phenyl-1H-
isochromen-1-yl)acetate 8q (132 mg, 0.250 mmol) with TBAF (a 1.0 M solution in THF, 0.75 mL, 0.75 mmol)
in the presence of MS4A powder (0.75 g) in THF (2.5 mL) for 12 h at 70 °C and the following column
chromatography on silica gel (hexane/CH.Cl, = 4 : 1). Yellow crystals (from Et;0); Mp. 172-180 °C; IR
(ATR) v 3061, 2923, 2851, 1640, 1308, 1249, 805, 693 cm™; 'H NMR (400 MHz, CDCl3) §1.56 (3H, t, J =
7.1 Hz), 1.71-1.79 (2H, m), 1.80-1.88 (2H, m), 2.46 (2H, t, J = 6.4 Hz), 3.04 (2H, t, J = 6.4 Hz), 4.61 (2H, q, J
= 7.1 Hz), 7.09 (1H, dd, J = 7.2, 1.4 Hz), 7.19-7.24 (2H, m), 7.33-7.40 (2H, m), 7.41-7.52 (3H, m), 8.46 (1H,
brd, J = 7.9 Hz), 8.52 (1H, s), 12.81 (1H, s, OH); *C NMR (100 MHz, CDCl3) §14.3, 22.8, 23.7, 28.9, 30.9,
60.9, 101.7, 123.6, 124.1, 125.5, 125.7, 126.2, 126.9, 128.1, 128.2, 128.4, 129.3, 129.9, 133.2, 134.1, 136.7,
169.1, 143.7, 161.1, 172.6; MS (ESI-TOF) m/z 397 [M+H]*; HRMS calcd for C27H2503 [M+H]*, 397.1804;
found, 397.1809.
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6. X-ray crystallographic data

X-ray crystallographic data of 9a, 9b, 11, and 12 have been deposited with Cambridge Crystallographic Data
Center (CCDC) as supplementary publication Nos. CCDC 1469784 (9a), 1469783 (9b), 1469782 (11), and

1473607 (12). These data
www.ccdc.cam.ac.uk/data_request/cif.

can be

Table S1. Crystallographic data of 9a

obtained

free of charge from the CCDC Vvia

Ca5H2604

M, = 390.46
Monoclinic, P21/n
Hall symbol:
a=14.1779 (17) A
b =7.8527 (9) A
c=19.280 (2) A

B =96.4640 (16)°
V=21329(4) A3
Z=4

-P 2yn

F(000) = 832

Dx=1.216 Mg m3

Mo Ka radiation, A = 0.71073 A

Cell parameters from 4024 reflections
0 =2.8-27.6°

p=0.08 mm

T=90K

Block, colourless

0.26 x 0.14 x 0.11 mm

Bruker APEXII CCD area detector

diffractometer

Radiation source: Bruker TXS fine-focus rotating anode
Bruker Helios multilayer confocal mirror

Detector resolution: 8.333 pixels mm-!

phi and o scans

Absorption correction: analytical

Crystal Faces plugin in Bruker APEX2 software

Tmin = 0.979, Tmax = 0.991

10003 measured reflections

3758 independent reflections

3224 reflections with | > 2o(1)
Rint = 0.021

Omax = 25.0°, Omin = 2.1°
h=-12—-16

k=-9-8

| =-22—-19

Refinement on F?

Least-squares matrix: full

Primary atom site location: structure-invariant direct methods

Secondary atom site location: difference Fourier map
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R[F? > 26(F?)] = 0.035
WR(F?) = 0.096

S=1.04

3758 reflections

267 parameters

0 restraints

Hydrogen site location: inferred from neighbouring sites

H atoms treated by a mixture of independent and constrained
refinement

w = 1/[c?(F.?) + (0.0514P)2 + 0.5033P]

where P = (Fo? + 2F:%)/3

(A/o)max < 0.001

Admax = 0.19 e A3

Admin = -0.21 e A3

Table S2. Crystallographic data of 9b

C27H2204

M, = 410.45
Triclinic, P71
Hall symbol: -P1
a=9.173 (2 A

b =10.382 (3) A
c=12.748 3) A

o = 104.062 (3)°

B =94.660 (3)°
y=116.023 (2)°

V =1033.4 (4) A3

Z=2

F(000) = 432

Dx =1.319 Mg m

Mo Ka radiation, A = 0.71073 A

Cell parameters from 4575 reflections
0 =2.3-275°

p=0.09 mm

T=90K

Block, colorless

0.28 x 0.16 x 0.15 mm

Bruker APEXII CCD area detector

diffractometer

Radiation source: Bruker TXS fine-focus rotating anode
Bruker Helios multilayer confocal mirror

Detector resolution: 8.333 pixels mm-

phi and o scans

Absorption correction: analytical

Crystal Faces plugin in Bruker APEX2 software

3635 independent reflections

3133 reflections with | > 2c(1)
Rint = 0.043

Omax = 25.0°, Omin = 2.3°
h=-10—-10

k=-12—-12
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Tmin = 0976, Tmax = 0987

10078 measured reflections

| =-15-15

Refinement on F?

Least-squares matrix: full

Primary atom site location; structure-invariant direct methods

Secondary atom site location: difference Fourier map

R[F? > 20(F?)] = 0.047
WR(F?) = 0.137
S=1.05

3635 reflections
282 parameters

204 restraints

Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

w = 1/[c?(Fs2) + (0.0829P)2 + 0.2205P]

where P = (Fo2 + 2F:?)/3

(Alo)max < 0.001

A)max = 0.26 ¢ A3

Admin = -0.31e A3

Table S3. Crystallographic data of 11

Cos5H1603

M, = 364.38
Monoclinic, C2/c
Hall symbol: -C 2yc
a=25507 (4) A

b =8.1552 (14) A
c=16.661 (3) A

B =92.869 (2)°

V =3461.4 (10) A3
Z=8

F(000) = 1520

Dx =1.398 Mg m-3

Mo Ko radiation, A = 0.71073 A

Cell parameters from 2632 reflections
0 =25-275°

p=0.09 mm

T=90K

Plate, pale yellow

0.21 x 0.15 x 0.05 mm

Bruker APEXII CCD area detector

diffractometer

Radiation source: Bruker TXS fine-focus rotating anode
Bruker Helios multilayer confocal mirror

Detector resolution: 8.333 pixels mm-!

phi and o scans

3046 independent reflections

2504 reflections with | > 2o(1)
Rint = 0.030

Omax = 25.0°, Omin = 2.5°

h =-28—-30
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Absorption correction: analytical
Crystal Faces plugin in Bruker APEX2 software
Tmin = 0.981, Trmax = 0.996

8153 measured reflections

k=-9-5

|=-19-18

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.036
wR(F?) = 0.093

S=1.04

3046 reflections

256 parameters

0 restraints

Primary atom site location; structure-invariant direct methods
Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring sites

H atoms treated by a mixture of independent and constrained
refinement

W = 1/[c2(F,?) + (0.0404P)? + 1.9447P]

where P = (Fo2 + 2F?)/3

(Alo)max < 0.001

A)max = 0.20 e A3

Admin =-0.18 e A3

Table S4. Crystallographic data of 12

C27H2403

M = 396.46
Triclinic, P™1

Hall symbol: -P 1
a=5.7885 (4) A

y=92.531 (1)°
V=981.26 (12) A3
Z=2

F(000) = 420
Dyx=1.342 Mg m3

b =10.4613 (8) A
¢ =16.3808 (12) A
o = 92.216 (1)°

B =97.607 (1)°

Mo Ko radiation, A = 0.71073 A
p=0.09 mm

T=90K

0.29 x 0.11 x 0.10 mm

Radiation source: fine-focus sealed tube
Graphite monochromator
11621 measured reflections

4505 independent reflections

Rint = 0.021

Omax = 27.6°, Omin = 1.3°
h=-7-7

k=-13-13
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3883 reflections with | > 26(1)

I=-21->21

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.039
WR(F?) = 0.112

$=0.98
4505 reflections

275 parameters

0 restraints

Primary atom site location: structure-invariant direct methods
Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring sites

H atoms treated by a mixture of independent and constrained
refinement

w = 1/[c?(F.?) + (0.0641P)? + 0.3713P]

where P = (Fo2 + 2F:?)/3

(Alo)max < 0.001

A)max = 0.36 € A

Admin =-0.25e A3
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7.466
7.460
7.455
7.454
7.260

o
o
o
=

7.572

o
©
n
I~

7.529
7.524
7.521

6.925
6.903

3.849

OMe

I i

AN VRIS

Qimi¢m fooici

Sl o IOy

st S o

— i fe o)
ot~ FAN TRV T DN O
S35 FhDYASOONT DN
Ao w FU NSO ®®® 00w
L6 0 OEPOONNN N A
e} HHHﬁqqﬁﬁﬁq@:;

——100.01
——97.63

|
I
|12
[Rapl]
o o~
55 =
N 0
NN Iy

——81.31

<
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Current Data Parameters

ppm

I T

T
190 180 170 160 150 140 130 120 11

T T
0 100 90

T T T T T T T I 1

80 70 60 50 40 30 20 ppm
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NAME HY-4-MeO-sm
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20150409
Time ™ 14.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 230
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 295.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl .00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
CHANNEL f2 =

CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

| SF 100.6127714 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



Current Data Parameters
NAME NI-502a-a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
ate 20140728

Time

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

™ 65536

SOLVENT cpe13

NS 16

Ds 2

SWH 8012.820 Kz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 104.97

DW 62.400 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

DO 1
===== CHANNEL fl ===

SFO1 400.1824713 MHz

NUC1 1H

P1 10.00 usec

PLW1 16.50000000 W

F2 - Processing parameters

ST 65536

SF 400.1800097 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

pC 1.00

1.542
o

9
3.968

MeO

100 95 9.0

as
Current Data Parameters e
NAME NI-502a
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140721

INSTRUM spec
PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

™ 65536
SOLVENT cpc13

NS 300

DS 4

SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.25

D 20.800 usec
DE 6.50 usec
& .

1 2.00000000 sec
D11 0.03000000 sec
DO 1

HANNEL £1

100.6354031 MHz
13¢

10.00 usec

63.50000000 W

= CHANNEL f£2 s===sm==x
SFO2 400.1816007 MHz
NUC2 18
CPDPRG(2 waltz16
PCPD2 90.00 usec
PLW2 16.50000000 W
PLW12 0.20370001 W
PLW13 0.16500001 W

F2 - Processing parameters
ST 32768

SF 100.6253421 MHz
WDW EM

SSB o

LB 1.00 Hz
GB o

BC 1.40

——156.03

T T T T T T T T T T T T T T T T 1
8.0 5§ 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
g 28 2
- |l o~ ©

—112.20
—110.71
——94.83

_—
==

T T

T
180 170 160

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

T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME HY3623a-dry

EXPNO 1

PROCKO 1

F2 - Acquisition Parameters

Date 20151214

Time

INSTRUM spect

PROBHD  § mn PA3BO BB/

PULFROG 2930
65536

SOLVENT cnci3

N3 8

DS 2

B 8223.685 Hz

FIDRES 0.125433 He

AQ 3.9846387 sec

RG 103.1

oW 60,800 usec

DE 6.50 usec

R 294.9

D1 1.00000000 sec

D0 1

= CHANNEL f1

H
10.00 usec

PLAL 16.00000000 W
SFOL 400.1324710 Miz
F2 - Processing parameters
s1 £5536

SF 400.1300094 MHz
WDW EM
SSB 0

L3 0.30 Hz
GB 0

PC 1.00

9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 2.5 2.0 1.5
RV |
wl</v) (Y| (YWl = =)
o|olg| (9 =Sl |© =
IS R p

MO HONA T NOH®D®D 0

SRNSSSRLESRARREY moo «
Rag z

S LANNS OO ED DD B o >

R R L R el S o

JURiRu R R PP E R A NN N

——161.04
——156.62
——100.07
——96.66
——86.24

!
1

SFO2

ST
SF
wWDW
SSB
LB
GB
PC

f T T T T T T T T T T T T T T 1

80 70 60 50 40 30 20 ppm

T T T

T
190 180 170 160 150 140 130 120 110 100 90

-541-

Current Data Parameters

NAME HY3623a-dry
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151215
Time 14.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 65536
SOLVENT CDC13

NS 370

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44

DW 20.800 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

13cC

10.00
78.00000000
100.6228293

usec
W
MHZ

CHANNEL f2
waltzlé
1H

90.00 usec
16.00000000
0.19753000
0.16000000
400.1316005

==s=

MHz

F2 - Processing parameters

32768
100.6127705 MHz
EM
0
1.00 Hz
[
1.40



NI TONNMONANONNNBODOE-ONFTOEOVEIONNONTANT OGS W o Current Data Parameters
C OO EOOLNTIONNAATAFNOEMANAHOONVOON D IMONSHO WM A S5 Current Data
COPEEEPOEDOPRDRPRECONWVNIVOVONODIIIITINNOMNMOMMNOMANO O N el s HY-36242
B N N N N NS FRocio i
. O £2 - Requisition Parsmoters
Date 20151211
ime” 17.02
= TNSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG 2930
0 65536
SOLVENT cDcl3
NS 5
DS 2
suH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 91.18
DH 60.800 usec
DE .50 usec
TE 295.4
D1 1.£0000000 sec
7h ™0 1
CHANNEL £1
15
Me 10.00 usec
16.00000000 W
400.1324710 MHz
F T2 - Processing parameters
51 65536
/ sF 100.1300180 MHz
/ WDH EM
r 558 0
18 0.30 Hz
6B o
rC 1.00

_“_JLJJUL h_ J

T T T T T T T I T T T T T T T I I T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
Jyth iyt i I
AR JoL ) 74
sy 2 By 12 8
lejole) m‘ |§jwo| =] 8\
Il =] -loledl el leot
Q8 SRSt EINREETILARILE Sy Do 0o
R A R S A R A A A i 2 25sd Y
COW CULIFINOODONDMPBDNNNA®OW W - PR .
S8Y HASNNReR28883882E885a S <
i i pu G R RA R B B B A R farha JARER-D-S NN =3

Current Data Parameters

NAME HY-3624a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151211
Time 17.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDCl3
NS 125
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44

| oW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec

| TDO 1

‘ CHANNEL f1

| 13C

10.00 usec

=

78.00000000
100.6228293 MHz

= CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec

| PLW2 16.00000000 W

| PLW12 0.19753000 W

PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 3
SF 100.6127715 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T 1

T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parzmeters
NAM] HY-3646a

EX2NO
PROCNO

1
1

£2 - Requisition Parometers

160518
13.46

sing parameters
65!

£00.1300037 MH2
2
0.30 3z
1.00
T
‘ / /
)
T T T T T T T T T T T T T T T T T
9.5 9.0 7.0 65 60 55 50 45 4.0 3.5 3.0 25 20 15 1.0 0.5 ppm
DO DOOITANDNOD AT TN I T A0
R CANNDENANCOORANNnTTHTO o ® 0 a0
. aannaanearnanneesTEt a8 4 @83
S VNN OO0RAABO®OW W I NG Loaaew
B MOOMOENONNNNNNNNNNNN A O 0 woomre
ek QIS b Rt b e [ i i i S N ® s~
Current Data Parameters
NAME HY-3646a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0160518
Time 13.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 788
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl =
13C
! 10.00 usec
78.00000000 W
[ 100.6228293 MHz
CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Cl s1 32768
| SF 100.6127708 MHz
| WDW EM
| SSB 0
LB 1.00 Hz
| GB 0
| | BC 1.40
|
I |
| 1
| e |
. - In | S T, S— o .
¥ " . b Y " . v P " "
T T T T T T T T T T T T T T T T i T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME

HY-3625a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151211
Time 18.21
INSTRUM spect.
PROBHD 5 mm PABBO 5B/
PULPROG 2930
™ 65536
SOLVENT cpc13
NS 8
DS 2
SHH 8223.685 ¥z
FIDRES 0.125483 ¥z
aQ 3.9846387 sec
RG 91.18
i 60,800 usec
b 6.50 usec
TE 295.3 K
1 1.00000000 sec
D3 1

H
PL 10.00 usec
PLl 16.00000000 W
SFOL 400.1324710 MHz
F2 - Processing parameters
s1
5F 400,1300096 MHz
wpw EM
558 0
1B 0.30 Hz
GB [
BC 1.00
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Current Data Parameters

NAME HY-3625a

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date 20151211

Time 18.24

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

TD 65536

SOLVENT CDC13

NS 248

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 204.44

oW 20.800 usec

DE 6.50 usec
| TE 295.7 K

D1 2.00000000 sec
| D11 0.03000000 sec

TDO 1

CPDPRG2
NUC2
PCPD2
PLW2
PLW12

| | PLW13

| SFO2

|

ST
| SF
1 | WDW

T T T T I T T T T T T T T T T T T 1

T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

-S44-

CHANNEL fl =
13C
10.00 usec
78.00000000 W
100.6228293 MHz

CHANNEL f2 =
waltzl6
1H
90.00 usec
16.00000000 W
0.19753000 W
0.16000000 W
400.1316005 MHz

F2 - Processing parameters
32768

100.6127709 MHz
EM

1.00 Hz
1.40



(@] Curreat Data parameters
NAME Bl

Y-3633b1
EXPNG 1
PROCNO 1

O F2 - Acquisition Paramsters

Date_ 20151218
Time 16.59

= INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG g
) 65536
SOLVENT cpcl3
NS [
DS 2
SWH 8223.685 Hz
FLDRES 0.125483 Hz
AQ 3.9846387 sec
RG 8
DW 60.800 usec
DE .50 usec

AN 7k ot 1.00050050 Sec
0 1

H
P1 10.00 usec
PLWL 16.00000C00 W
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 6553
SF. 400.1300095 MHz
wnw EM
SSB o
LB €.30 Hz
GB 0
PC 1.00
[ il
’ / Hy
f b / I
MU | S

T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 85 .0 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

o« NOT AN AN A= OND D
& T CAmMYBeOorN®—®wr® o w wom oo
> 9 2 B nns3
o © H 0O SRS DD DWW O 3 E
8 i MEPAANN NN QNN o o« e
- A Upi i JA g i i g a o PN
Current Data Parameters
NAME HY-3633b1
EXPNO 2
S 3 - SHISRBH 29 2 3 PROCNO 1
o 4 S 2222%22 {8 I 2 F2 - Acquisition Parameters
a A A PR B B b | S5 o a Date 50151218
Time ™ 17.04
INSTRUM spect
| PROBHD 5 mm PABBO BB/
| PULPROG zgpg30
™ 65536
SOLVENT cpcl3
NS 221
DS 4
| | SWH 24038.461 Hz
! ! I ! FIDRES 0.366798 Hz
aQ 1.3631988 sec
| 1 ! RG 204.44
! W 20.800 usec
'WJ | l DE 6.50 usec
e St ik J PondumarrA i trtgid e 295.3 K
D1 2.00000000 sec
T T T T T T T T T T D11l 0.03000000 sec
136 134 132 130 128 126 124 122 ppm 0 :

CHANNEL f1

13c
10.00 usec
78.00000000
100.6228293 MHz

=

= CHANNEL £2

I CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127714 MHz
WDW EM
SSB o
LB 1.00 Hz
GB [¢]
PC 1.40

T I T T T T T T T T T T T T T T T 1

T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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8.309
8.149
8.147
8.144
8.141

®
©
-
>

8.134
8.130
8.125
8.013
8.012
8.011
7.993
7.992
7.841
7.838
7.823
7.820

®
—
©
~

7.803
7.800
7.585
7.582

<«
©°
w
~

7.562
7.547
7.544

«
o
<
~

7.489
7.488
7.484
7.481
7.479
7.471
7.466
7.460
7.457

©
w
"
I

7.260

e N

Current Data Parameters
NAME NI-469
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 2014071

e
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 30

™ 65536
SOLVENT coc13

NS 8

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 33.06

oW 60.800 usec
DE 6.50 usec
TE 295.9 K

D1 1.00000000 sec
DO 1

= CHANNEL £1 ===
NUC1 H
Pl

.00 usec
PLWL 16.00000000 W
sFO1 400.1324710 MHz

F2 - Processing parameters
sI

SF 400.1300098 MHz
WDH EM
s58 0

18 0.30 Hz
GB 0

2C 1.00

2.809
2.794
2.778

-
~

1.637

HO

7p

4.0

T T T T
180 170 160 150 140 130 120 110 100 90

0.5 ppm
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Current Data Parameters
NAME NI-472a-3
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140626
Time 14.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 656
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
| oW 20.800 usec
| DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
! D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
.00 usec
78.00000000 W
100.6228293 MHz
- CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 16.00000000 W
| | PLW12 0.19753000 W
1 PLW13 0.16000000 W
| SFO2 400.1316005 MHz
F2 - Processing parameters
| ST
SF 100.6127705 MHz
WDW EM
SSB 0
| LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T AL T T T T

80 70

-S46-
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50

40 30 20

10 ppm



8.336
8.334

8.333
8.316
8.314
8.313
8.155
8.153
8.149

8.146
8.143
8.140

8.136

8.130

8.005

8.004

7.985

7.984

7.841
7.838
7.823
7.820
7.818
7.803
7.799
7.590
7.587
7.570
7.569
7.567
7.552
7.549
7.490
7.487
7.484
7.479
7.476
7.473
7.467
7.461

7.457
7.452
7.260

Current Data Parameters
NAME NI-475a

NUCL

Pl
PLWL
sFO1

s1
sF
Wow
ssB
LB
GB
BC

1
701

spect.
5 mm PABBO BB/

65536
cpc13
8

2
8223.685
0.125483

3.9846387

3

Hz
sec

60.800
6.50

usec
usec

295.3
1.00000000 sec
1

CHANNEL £1

1H
10.00 usec
16.00000000 W

400.1324710 MHz

F2 - Processing parameters
65

MH:

400.1300098
EM

0.30 Hz

1.00

4.316
4.299
4.283
2.884
2.867
2.850
——2.080

-
~
-
~

AcO

7m

T T
100 95

——170.81

o
VAR
(=N
||
o9
I
o TTHOTTNAL®
« PSMATTDA™S
C0NOR®©® W o
OO ANN NN N
R B B B P

——161.04
——99.60

—94.29

6.0

77.33
77.01
76.69

75.15

<

2048

—62.05

_—120.87
T~—20.31

Current Data Parameters

ppm

Hz
Hz
sec

usec
usec

=

sec
sec

NAME NI-475a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140701
Time 11.55
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 196
Ds 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 204.44
DW 20.800
DE 6.50
TE 295.6
D1 2.00000000
D11 0.03000000
TDO 1

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SF02

ST
SF
WDW
SSB
LB
i GB
pC

T T
180 170

T T T T

T T T T
160 150 140 130 120 110 100 90

80

70

T T T T T T T T

60 50 40 30 20 10 ppm

-S47-

CHANNEL f1 ==

CHANNEL f2 ==

13c

10.00
78.00000000
100.6228293

waltzl6

1H

90.00
16.00000000
0.19753000
0.16000000
400.1316005

100.6127711
EM

1.00
1.40

usec
W
MHz

usec

===

MHz

F2 - Processing parameters
32768

MHz

Hz
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et e NV ==

2 - peauisieion tozsmators A TV 0

2o Aot

bace e

T 1

PROBHD 5 mm PABBOPBB/ /

PULPROG 2930

™ 65536

SOLVENT €DCl13

NS 16

us :

%, w02 1

FIDRES 0.122266 Hz

i Sz

22 sadate

s W

DE 6.50 usec

% ot MOMO 7n

x L ooolssst K

TDO 1

CHANNEL f] ===mm===
400.1824713 Mz

10
10.00 usec
16.50000000 W

F2 - Processing parameters
36

SF 400.1800097 Mz
WOW EM
s5B 0

LB 0.30 Hz
GB [

pC 1.00

|o! £ o) ©l
[N} 3] || el
o] © @ o
I~ =l I -
Fowarwr o
TomAmhow oo o
RN MO0 -
Hw oo ®®n L .
momodaNN e o
AR R R B R RER b

—161.10
—156.43
——119.71
——99.82

_—96.55
T~—~95.77
—65.80
—55.38
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Current Data Parameters

NAME NI-486ba
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140717
Time 13.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 206.25
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUCL 13C
Pl 10.00 usec
PLWL 63.50000000 W
SFO1 100.6354031 MHz
CPDPRG2
NuCc2 1H
PLW2 16.50000000 W
PLW12 0.20370001 W
PLW13 0.16500001 W
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
| SSB 0

| LB 1.00 Hz
GB 0
PC 1.40

T T I T T T T T T T T T T T T T 1

T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME

o]
0.292

NI-325aa
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130724 | |
ime 15.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
- iMe. 7
SOLVENT cpc13 SiM e3 o
NS 8 r
DS 2
s 8223.685 Hz
FIDRES 0.125483 Hz
I 3.9846387 sec [
RG 72.93
DW 60.800 usec r ;
DE 6.50 usec f( [ | (
TE 297.6 K
D1 1.00000000 sec -/ J S JJ |
TDO 1
CHANNEL £1
10.00 usec
PLW1 16.00000000 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 6
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T
95 9.0 85 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
) | ‘ |
/) |
{olo i
|o|o o)
[ksit=} I
I=lai lasl
~ 0 I R 0
© n OHHT IO w0 Qo No® o
v . vo o0 )
o~ CONO NP R 10O < - H
© 0 NMOPNNN NN S ow NN o
- PRI p P BBl 81 A oo NS T
Current Data Parameters
NAME NI-325aa
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130724
Time 15.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 240
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 297.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
|I = CHANNEL f1 =
NUC1 13C
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
| SFO2 400.1316005 MHz
F2 - Processing parameters
| SI 32768
SF 100.6127702 MHz
WDW EM
SSB 0
LB 1.00 Hz
1| GB 0
| ! PC 1.40
I Mo I (.
| |
ol L ol L ‘
Y »
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME N

I-319d
EXPNG 1
PROCNO 1 R
F2 - Arqulslcmn Parameters
Date 20130712
Time” 10. 3
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG 2g30
™D 65536 .
SOLVENT cDC13 f
NS [ i I
DS 2 | |
suH 8223.685 Hz |
FIDRES 0.125483 Hz ‘
0 3.9846387 sec .
RG 72.9 r r
DW 60.800 usec | i |
DE 6.50 usec [ |
TE 300.7 K | / |
D1 1.00000000 sec ol I ‘
DO 1 ‘ | ! (f J
CHANNEL f1 = A s

NUC1 1H

P1 10.00 usec
PLW1 16.000CC000 W
SFO1 400.1324710 MHz
F2 - Processing parameters
81 65536

SF 400.1300100 MHz
WDW EM

SSB 0

LB 0.3C Hz
GB 0

PC 1.00

—_ U
T T T T T T T T

IR\

{e)

|00}

1o

ot

® v © 0O 0 T WO °
S 3 Epapati il i i N S
— oo o® ey o s
c 8 hHBeaadIATARA Sa
a9 prpupupupups R B 28

55

79.95
77.32
77.01
76.69

=
BN

5.0

4.5

4.0

—28.77
—25.80
_—22.23

T——21.4%

3.0

25

2,140

2,087

T T T T T T T

T T T
180 170 160 150 140 130 120 110 100 90

80

T
70

T
60

-S50-

50

40

30
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Current Data Parameters
NAME

NI-319d
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20130712
Time 10.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 216
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 300.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
13C

10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz

CHANNEL f£2 =

CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



Current Data Parameters

NAME HY-NI-suPhPh-sm
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date _ 20150420

Time 20.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 230

TD 65536
SOLVENT €pe13

NS 8

DS 2

SWH §223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 33.06

DW 60,800 usec
DE 6.50 usec
TE 295.9 K

D1 1.00000000 sec
DO 1

= CHANNEL f1 = =

NUCL 1H
P1 10.00 usec
PLW1 16.00000000 W

T T T

190 180 170 160 150 140 130 120 110 100

T T I T

T
90

T T
80

-S51-

ppm

SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1299922 MHz
WDW EM
SSB ¢
LB 0.30 Hz
cB [
. pC 1.00
i
i
I
[
|
|
i
i ' \r
| I I U
i I
M JM W .
T T T T T I T T I T T T T T T T
9.5 9.0 8.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
/ .\
=]
=
=]
<
= DO ANOOTOBE MDD DN
i @ EmaRaTIe9senaNns PR
o O BITALAARRDB BB~ 10O S
o B PMmMOnMANN NN NN cre
- LRI A R e o e B B N
Current Data Parameters
NAME HY-NI-suPhPh-sm
© FfN M vOToEEMa O 0 o EXPNO 2
= o R mEaesesen 9 “ “ PROCNO 1
© e o Hocoomen w0 I ©
2 a5 4 R R R R R S B i F2 - Acquisition Parameters
Date_ 20150420
T IN
INSTRUM spect
| PROBHD 5 mm PABBO BB/
| PULPROG zgpg30
! i ™ 65536
| SOLVENT CDC13
NS 34
1 [ | DS 4
SWH 24038.461 Hz
[ [N | | FIDRES 0.366798 Hz
AQ 1.3631988 sec
| [ | RG 204,44
oW 20.800 usec
DE 6.50 usec
T T T T TE 295.9 K
D1 2.00000000 sec
135 130 125 120 ppm D11 0.03000000 sec
DO 1

Pl .00 usec

PLW1 78.00000000 W

SFO1 100.6228293 MHz
CHANNEL f2

CPDPRG2 waltzl6é

NUC2 1H

PCPD2 90.00 usec

PLW2 16.00000000 W

PLW12 0.19753000 W

PLW13 0.16000000 W

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127780 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME -326a

PROCNO 1 TBSO COzEt

F2 - Acquisition Parameters
20130801

Date_
Time 10.36 -
INSTRUM spect O %
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT CD3CN =
NS 8
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 72.93
DW 60.800 usec .
DE 6.50 usec
TE 297.6 K P
D1 1.00000000 sec 1
TDO 1 8a
CHANNEL £1 H3C
1K
10.00 usec | ) |-

PLW1 16.00000000 W | {
SFO1 400.1324710 MHz ' ‘ |
F2 - Processing parameters( | / { i
s1 655 | i [
SF 400.1300154 MHz ) J . [ _ | i
WDW EM | { f | i
SSB 0 1 | H | J [ /] ’
LB 0.30 H; 2 J J | ) B
cB 0
BC 1.00

| i) [ [ | | | 1

| {3\ {'k A || | [P | AR |
i~ F=ien= |of |0l o ‘:r 9 Ioigly [l
of =gyl jRsell =9 = N2 z=low =1
12 1ejierel 12 22 N ‘OQ isisinad iSih!
I~ =il Il [—=is1 ol dlail ololol leoje)|

in BBTRT DD S e cCoHwN A <o

: LRTAENNaN%n L5 PAMODMUTINNNHDO

SO AARDN ™ L% IR S R e

PPAIAN NN aowmm LA

R R R PP p Rt R e RN

—153.7
—75.57
——60.76
—47.46
—30.93

Current Data Parameters

NAME NI-326a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130725
Time 20.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD3CN
NS 151
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
00 usec

78.00000000 W
100. 6228293 MHz

CHANNEL f2

CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
1 PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 327
| SF 100.6127268 MHz
! WDW EM
SSB 0
1 LB 1.00 Hz
n Pt | GB 0
il [ ! ! PC 1.40

T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME NI-252b
EXPNO 2
PROCNO 1 TBSO CO,Et
F2 - Acquisition Parameters
Date, 20130426
Time~ 12.18 O
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65%36 /
SOLVENT CD3CN
NS B
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz | |
29 3.9846387 sec
RG 55.5
DW 60.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1 8b
~ CHANNEL f1 =
NUC1 1R
P1 .00 usec
PLW1 16.,00000000 W
SFO1 400.1324710 MHz
¥2 - Processing parameters
ST 65536 {
SF 400.1300155 Mhz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
( -
[ [ o
J g J )
[ T T T T T T T T T T T T T T T T T 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 pm
P | I
=] w‘ i~ » o) m’
=} 0 = o m[© <+
< Q |Ne N Qe b
o ~| I~ « ~l= 5]
o o VVOEHNNEVENOON®O &
n bt TONSTROMOLMAO O~ v oo ~ o @ © o o ©m
. . HRN] ™ © o < S ®TONNAAOND
© w THACRAB AW DD MM - . . 4 " L L eHA~nO o
© I OMMONNNNN NN NN A o ©vun w0 o ~ v © @ e NN e
- it RS A e [ R R B A oo ® © - « A HHMCCooo 1
Current Data Parameters
NAME NI-252b
EXPNO 3
PROCNO 1
> F2 - Acquisition Parameters
Date_ 20130426
Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
‘ TD 65536
SOLVENT CD3CN
NS 303
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 297.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
| | NUC1 13¢
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
= CHANNEL f£2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 .00 usec
PLW2 7.09999990 W
PLW12 0.24961001 W
PLW13 0.15875000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127300 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
|
i
{ | |
| , ‘ “m |[ . | I | | |
| L il Ll \ L | | J H
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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7.548
7.544
7.528
7.524
7.521
7.413
7.409
7.404
7.401
7.392
7.385
7.382
7.378
7.374
7.371
7.367
7.362
7.356
7.353
7.343
7.340
7.336
7.300
7.297
7.282
7.280
7.278
7.262
7.259

———

Current Data Parameters
NAME NI-356a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20131014

Time

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

65536 =

SOLVENT CD3CN

NS 8

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 33.06

oW 60.800 usec

DE 6.50 usec

TE 297.4

D1 1.00000000 sec

TDO 1
CHANNEL f] ========

10.00 usec

16.00000000 W
400.1324710 MHz

F2 - Processing parameters
SI 6

SF 400.1300154 MHz
WDW EM
sSB 0

LB 0.30 Hz
GB 0

C 1.00

CHj3

i

9.0 85 80

N
]

o<

o|o|w

RN

ol<slo
&5 0& JAEWoosamEorR oo
. . nueenanesn HEAN
e N N s
OONNNNN NN N © w0
PRI i B b oo

11—

4.5 3.5

g
g
o

20 1

o

10 05

| |
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S 9/5/5/5 S| o] |95 ©||5
o O o o N[ Moo [selikaV]
© o N @ wm s cow
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Current Data Parameters
NAME

NI-356a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20131014
Time™ 18.27
INSTRUM spect
| PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CD3CN
NS 230
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
10 1.3631988 sec
RG 04.44
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
.00 usec
78.00000000 W
100.6228293 MHz

= CHANNEL f2

CPDPRG2

waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SF02 400.1316005 MHz

F2 - Processing parameters
32

SI 768

SF 100.6127268 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T

T
60 150 140 130 1

I T T T

T
170 1 20 110 100 90

T
80

T
70

60

-S54-
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Current Data Parameters SOMOMONMOANNNNS

NAME e N N N N NN

EXENO

BROCNO

V=

F2 - Acquisition Parameters
2

Date. 0140415

Time 18.34

INSTRUM Sp

PROBHD 5 mm PABBO BB/

PULPROG g TBSO

D 65536

SOLVENT cp3eN

NS 8

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 62.25

DW 60.800 usec

DE 6.50 usec

TE 295.2 K

D1 1.00000000 sec

TDO 1
CHANNEL £1

NUC1 1H

Pl 10.00 usec

PLW1 16.00000000 W

SFO1 400.1324710 MHz

F2 - Processing parameters H3C
SI

SF
WOW
sSB
1B
GB
PC 1.

36
400.1300153 Miz
EM

Hz

°

MPPOOHNNYFDOONANMNAONOVPANMNIANDNVOITRIVEMEIPROCHONMAHOMNNT MO O MWW
NONN O~ OO WINNAONANNDTNOPROTNODENINONANMAATOONNOREVWMNNHONX-OVONO DL
COMANNNNANNANNNNOADEVOONVVOLNIITNNNNNOOLLOEVVNVVVVVNVVNLTTTIT T OO
B N N N N TN N N N N N N N N e hn Lo ho Eo ko o R E R K R R KK e R K K]

s x e Y

CO,Et

(@

= CH,

eli=)

b=

R

—|=l<
o « ~fmwnoN o o
™ = SeaRow = - oo
j X reaeen s PR
o o SoaCna s an
° w MANNNN S ©w
1 - i B R IR

T T T T T T T T T T T T 1
5

4.5

>
o

35 3

°

ot N~ oo N[ (V[W|®] ol
(52l [==1b 3] O[] |O|D|N~ N[N
S 3|3||S|® S|o|—| |olNe oo
o ~l=ll~la <lailadl il ol [SHESY

Y Py oo

$IR29078E N8 r00ald

R L e R - i

B S Lot A

SRR E R L O L

—74.56
——€0.56
—47.78

AN

Z~

Current Data Parameters

NAME NI-417a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20140415
Time 18.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD3CN
NS 326
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 295.7 K
| D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec
78.00000000 W
100.6228293 MHz

CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 w
PLW12 0.19753000 W
PLW13 0.16000000 w
SFO2 400.1316005 MHz
F2 - Processing parameters
| SI 32768
SF 100.6127314 MHz
| WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T i T I

T
170 160 150 140 130 120 110 100 90

T T T T T T T T T T

80 70 60 50
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Current Data Parameters
NAME NI-504a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
ate 20140729

Di
Time 10.25 =
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT CD3CN
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 46.13
DW 62.400 usec
DE 6.50 usec 8e
TE 300.0 K |
D1 1.00000000 sec
‘TDO 1
= CHANNEL f1 ===

SFOL 400.1824713 Miz

NUC1 1H OMe
P1 10.00 usec

PLWL 16.50000000 W

F2 - Processing parameters
ST

SF

WDW

SSB 0
LB

GB 0
BC 1.00

MH:

5

36
400.1800153
EM

0.30 Hz

T
100 95 9.0 85 60 55 50 45 4.0

(e ol o8 3
5 2518 |8 = S| 5lle als
o 5| |83 o S| ] I e ciled
- ol lole - il -l Nl o
z o a BEIEeSCeNTsSess =
3 L nEEaebnnsdsray ] S ER 2 2 8 8  gmauzno@8
@ s = ShdSogdnsstng 3 . ] : ] : EREEEER
g g 3 EEEEREEE LR R 3 ga o s < 6 g & G~nankha o
= . aohosassaNsans S 58 b g u S & % % ZdessooTl
Current Data Parameters
NAME NI-504a-2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140730
ime 10
INSTRUM Spe
PROBED 5 mm PABBO BB/
PULPROG 29pg30
TD 65536
SOLVENT CD3CN
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.25
DW 20.800 usec
DE 6.50 usec
TE .
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
100.6354031 MHz
3c
10.00 usec
63.50000000 W
CHANNEL f2
SFO2 400.1816007 MHz
NUC2 1H
CPDPRG (2 waltzl6
PCPD2 90.00 usec
PLW2 16.50000000 W
PLW12 0.20370001 W
PLW13 0.16500001 W
F2 - Processing parameters
ST 32768
SF 100.6253012 MHz
woi En
SSB 0
LB 1.00 Hz
GB o
BC 1.40
|
T T T T T T T T T T T T T T T T T T T T T T T

210 200 190

180 170 160 150

140

130 120 110

100 90

-S56-
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Current Data Parameters
NAME

EXPNO
PROCNO

NI-508a

1
1

F2 - Acquisition Parameters
Date 20140805

Time™ 19.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT CD3CN
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894465 sec
RG 104.97
DR 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1

= CHANNEL f ]

1
400.1824713 MHz
1H

10.00 usec
16.50000000 W

F2 - Processing parameters
s1 53

SF 400.1800153 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

BC 1.00

3.196
3.161
3.071

=
T~~3.036

0.872

——-0.078
—_—-0.172

T T
10.0 95

Current Da
NAME

EXPNO
PROCNO

F2 - Acqui

o
2
3
=
E
B

R

SFO2
NUC2
CPDPRG(2
PCPD2
PLW2

PLW12
PLW13

F2 - Proce
s1

SF
WOW

5B 0
LB

GB 0
BC

——168.55

ta Parameters
NI-508a

2

1

sition Parameters
20140805
19.45

spect
PABBO BB/
29pg30
65536
cpacN

300

a
24038.461 Hz
0.366798 Hz
1.3631488 sec
206.25
20.800 usec
6.50 usec

2.00000000 sec
0.03000000 sec
1
HANNEL £1 mmmmmma=
100.6354031 MHz
13C
10.00 usec
63.,50000000 W
HANNEL £2 =mmmemmm
400.1816007 Mz
1H
waltzl6
0.00 usec
16.50000000 W
0.20370001 W
0.16500001 W
ssing parameters

100.6253007 Mz
EM

1.00 Hz
1.40

1.996

——160.41

—154.33

/

=|o| (0|0

oln| |2[®

(2| |22

Gles| |l
AVO~TDONO W N
OECENABRM®P OO M
SNHOCaRN®® W
OONNOONNNNNN N
PERAR R B o

120.94

117.70

112.88

111.47

vl

5.0

——101.49
—297.27

4.5

—89.11

—60.80

——55.94

—47.60

3.058
9.899

——25.48
—18.05
—13.81

¢

1.34
1.13
0.93
0.72
0.51
0.31
0.10
-3.52

200

T T T i
180 18C 170

T
160

T T T T
15¢ 140 130 120

T
110

T
100
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T
90

T
80

70

€0

50

40

30

20
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10 0 ppm
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—2.410
1.082
——10.865

——-0.089
——=-0.177

=«
™~

current
HAME

EXPNO

PROCNO

¥2 - Acquisition Parameters
Date_ 20151216
Time 21.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

D 65536
SOLVENT cp3ICN

NS 6

DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
Y

o 3.9846387 sec
RG 3

W 60.800 usec

DE 6.50 usec

E 295.2 K /
D1 1.00000000 sec /
DO 1 f

CHANNEL £1 ===

1H Is
10.00 usec /
16.0000C000 & | | ]
400.1324710 MHz i 0

F2 - Processing parameters
6

51 6553

SF 400.1300154 MHz
WDW EM
SSB o

1B 0.30 Hz
GB 0

2C 1.00

\
T . } l J Lk . .U

T T T T T T T T T T T T T \ T T
9.5 9.0 8.5 80 75 70 65 6.0 55 5.0 45

4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 ppm

i | | i | i Lo il
’o\ "JLO\“ ‘/J \‘Ln\\‘(o" ‘\o'l )o"oot {Lo |/<:"} \’/LD&} fioYJr:
I & o | i | ICIRES] reli=}
g 3 82 ks 153\ 14 ° 8 23
I I D D il [« < Il o o el
TN M@ o@D N m e O

SRS b F ot 5 <o

SR MEmnwEmoNga R £

B I 139238339

LR R ] N onnS

MR RIS R b b RN X

——168.49
——155.01
139.86
——101.52
—97.29
—94.40
——89.20
——60.84
—47.59
——25.57
—20.75
—18.10
—13.90

é

IS %

Current Data Parameters

NAME HY-3630a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151216
Time 21.09
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD3CN
NS 42
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
BQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
! ! D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL £1
NUC1 13C
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
| = CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
| PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 w
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
| | ST 32768
| SF 100.6127288 MHz
LB 1.00 Hz
| GB 0
PC 1.40

L

I I T T T T T T T T T T T T T I T T

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

I
LTHN] | | WDW EM
! ! | sSB 0
|

-S58-



Current Data Parameters
NAME HY-362%2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20151216
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2330

™ 65536
SOLVENT cpe1s

NS 8

DS 2

s 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.984€387 sec
RG 7.99

oW 60,800 usec
DE 6.5C usec
TE 295.2 K
D1 1.06000000 sec
DO 1

CHANNEL £1

16.00 usec
16.00000000 W
400.1324710 MHz

F2 - Processing parameters

5536
SF 400.1321395 MHz
EM

1B 0.30 Hz

PC 1.00

Pt

N~ o ow v~
©amo o N o ®
—Ho o RN o
ommm NEN] o

—1.931

=
~
=
=
\_

—0.872
—-0.077
—-0.175

8.5 9.0 8.5

——160.22
—155.10

1982

134.61

1.242

134.51
131.83
130.83
130.75
130.46
129.73
129.52
129.36
128.40
128.23
128.16
126.06
125.88
125.01

==\

4 " A

124.06
119.91
119.87
117.70
115.94
101.63

i

wf 1’@

s ||

Il lei
-
s3
~ <
&5

_—-3.30
T~ -3.78

—84.87
——60.88
—47.59
——25.68
—18.17
—14.01

!/

Current Data Parameters
NAME HY-3629a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20151216
Time 20.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 15
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44

| DW 20.800 usec
DE 6.50 usec
TE 295.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

SI
| SF
| WDW
SSB
LB
GB
PC

T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T T T T

T I T T T T I T T I

-S59-

CHANNEL f1

13C
10.00 usec
78.00000000 W
100.6228293 MHz

CHANNEL f2
waltzl6
1H
90.00 usec
16.00000000 W
0.19753000 W
0.16000000 W
400.1316005 MHz

F2 - Processing parameters
32768

100.6132584 MHz

EM
0
1.00 Hz
0
1.40
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——-0.098
——-0.180
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Current Data Parameters
ME HY-3647a2 .
1

NO

PROCNO 1

F2 - Requisition Parameters
“ 2

Date_ 20160518

Time
INSTRUM

spect
5 mm PRBBO BB/

2
§223.685 Hz
0.125483 Hz
3.9846387 sec
29.3

00 usec
6.50 usec

296.0 K
1.00000000 sec
1

CHANNEL f1 =
1

H
10.00 usec

PLW1 16.00000000 W
SFOL 400.1324710 MKz
F2 - Processing parameters
51 65536

SF 400.1300154 Milz
woW EM
558 0

LB 0.30 Hz
GB 0

PC 1.00

5.5

4.5

Hz
Hz
sec

usec
usec

=

sec
sec

usec
w
MHz

usec
W

w

W
MHz
MHz

Hz

L
~
i
o~
© ODOWE AT YT NAVO TSN M©D N
~ P OmohorROwd R NATMNNHHTADO O © © o~ o o @ ~©
N nesanaengaannasaaaTT TN eEl 2 3 & 2 23 NI
~ L L L NN N R R . . 1 1
[ NEHANNANNANNNNNNNNNA NN O 06 =) © < = oo -
- AR R B BBl R B B R B B Pl B R P B a1 S ) ° - Q& - = T
Current Data Parameters
NAME HY-3647a2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Time 21.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CD3CN
NS 185
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 204.44
DW 20.800
DE 6.50
TE 296.4
D1 2.00000000
D11 0.03000000
TDO 1
CHANNEL f1
13C
10.00
78.00000000
100.6228293
! CHANNEL £2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PLW2 16.00000000
PLW12 0.19753000
PLW13 0.16000000
SFO2 400.1316005
F2 - Processing parameters
ST 327
SF 100.6127988
1 | WDW EM
SSB 0
! | LB 1.00
| | | GB 0
| PC 1.40
| | |
|| | |
L I

180

T
170 1

T T T T T T I

60 150 140 130 120 110 100 90

T

60

-S60-

ppm
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——0.863

——-0.08¢
—-0.17¢

<«
~

T T TBSO

EXPNG T

PROCNO 1

F2 - Acquisition Paramelers

Pae. Soros (0]
Time 11.18

INSTRUM spect

PROBHD 5 mm PABBO 3B/

PULPROG 2930 /
™ 65536

SOLVENT CD3CN

NS 7

DS 2

EE 223,685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 3.06

DY 60,800 usec

B 220 e 8i
TE 294.7 K J
b1 1.00000000 sec

0o 1

CHANNEL £1

NUC1

P1 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 Mz

- Processing paramcters
65536

490,1300154 MHz
EX

sSB o
9.30 Hz
GB 0

BC 1.

OMe

20

9.5 9.0 8.5 2.0

| |
) it I { i {
AN JARFERUAN LWAN AN YA
/ ISV AT AN [N R
=t [“'NNK"[““Q o [ofo [0 it |
19 OO IS O tsit=ti 1ol | =t 3
(®» |Oolci—lojo ol |3 [ISSERS ‘mQ
= “—‘v—:Ng‘m!-—i‘— i =it les i (N
i | [ Bt A i A b i I
HEOTNONONRDADADHO OO
N ORI O NOE T TFNO A © = & woro®
egannanenaanTanNaSnnTns oy 0w O NS oD
N Lo NN BEBE R OFMADN IS + 1 . Mmoo
MEOMANNNNNNNNNN NN SO0 W00 LTSS
USRI BIBL Rh BA DA I i B P i i P A B R X Sooc T 111

——158.25
—60.21
——54.89
—46.91
——24.90
—17.45
—13.24

Ts=\e==11l

Current Data Parameters

NAME HY-3626a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151214
! Time 11.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD3CN
NS 103
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
! CHANNEL f1 =
13C
10.00 usec
78.00000000 W
100.6228293 MHZ
= CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
! PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST
Wi | | ! “ SF 100.6127914 MHz
| o WDW EM
I i SSB 0
| L | LB 1.00 Hz
I ! GB 0
! ! I BC 1.40

T
170 1

T T T T T T T

T
60 150 140 130 120 110 100 90

T
80

T
70

T T T T T T T T

60 ppm

-S61-
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1.081
—0.865

——-0.094
——-0.179

-
\

Current Data Parameters
NAME

HY-3635a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151219
Time 15.20
INSTRUM spect
PROBHD 5 xm PABEO BB/
PULPROG 293
™ 65536
SOLVENT cDICN
NS €
DS 2
SHEH 6223.685 Kz
FIDRES 0.125483 Ez
A 3.9846387 sec
RG 3.06
DH 60,800 usec
DE 6.50 usec
TE 295.1 K

NuC1 1

3 10.00 usec
PLW1 16.00000000 W
5FO1 400.1324710 MHz
F2 - Processing parameters
s1 65536

S 400.1300153 MHz
WO EM
5B 0

LB 0.30 He
GB 0

BC 1.00

T N S || -

9.5 9.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
S W I 1 i
Q@ el joof (oo} ‘mwv‘ (o]
el LA ‘N‘ ] ‘mi” Nt
[ojo|==|5 N S S (o) Sih
oo~ feNi |¢—\\—-= \m| ol ™imi
CNEMETTOD MO
HRERBRER883R6R ™o
neLanneveavs wemBbo
SRR DD DG arhne
PAAAIZRISLIRS e
RN R B R g R cosTh

——168.49
—154.91
134.42
131.67
—101.47
——96.88
——90.62
——84.58
——60.80
——47.52
——25.48
——18.03
——13.81

)
{
<

Current Data Parameters
NAME

HY-3635a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20151219
Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
! ™ 65536
SOLVENT CD3CN
NS 44
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
oW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
! CHANNEL f1
13C
10.00 usec

78.00000000 W
100.6228293 MHz

CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
! SFO2 400.1316005 MHz
|
F2 - Processing parameters
ST 32768
SF 100.6127316 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T I T T T

T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

-562-



8.143
8.139
8.135
8.129
8.121
7.711
7.703
7.696
7.689
7.655
7.653
7.652
7.636
7.634
7.633
7.617
7.606
7.597
7.592
7.583
7.463
7.461
7.455
7.451
7.448
7.446
7.444
7.442
7.438
7.436
7.433
7.427
7.424
7.423
7.417
7.414
7.363
7.359
7.344
7.341
7.325
7.322

el i

Current Data Parameters
NAME NI-473b
2

EXPNO
PROCNO 1 7
F2 - Acquisition Parameters
Date 20140619
Time
INSTRUM spect s / -~
PROBHD 5 mm PABBO BB/ J SoJ
BULPROG 2030
65536

SOLVENT CD3CN
NS 8
DS 2
S 8223,685 Hz
FIDRES 0.125483 Hz
A 3.9346387 sec
RG .
W 60.800 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
00 h

mme CHANNEL £1 wemmmems
NUC1 H
(3 .00 usec
PLW1 16.00000000 W
SFOL 400.1324710 MHz

F2 - Processing parameters

SF 400.1300153 Mz
WDW EM
538 0

1B 0.30 Hz
GB o

BC 1.00

1.108
1.090
1.072

——0.855

=
~

—-0.11¢
——-0.20z

9.5 9.0

o

N \

® CV\‘OO‘U)

@ =l

m‘ OMQO‘

- —Mv‘x—‘
doownaamo
ASSldaadR
Soodwr v
cRNNANI Ao
i QU i

—170.91
——168.52
—154.27
134.46
131.72
—101.22
——97.00
—92.92

Ll

6.0

5.5

——76.80

5.0

nd
o
g
=)

4.5

N ! ! 1

N YA A ||
‘QQ In=| 19| (o] el [N}
=il Rsit=11 o 19|
=t IS S| =t
NN |l les I

oo ~©

2282 wemmaaahd

1T RIQR8REN

ene TS

4d8388asTT

——62.56
——60.75
—47.43
——25.46
20
20
—13.79

é

9.442

Current Data Parameters
NAME

— B
-
3

2.977 ~

2.931

Hz
Hz
sec

usec
usec

=

sec
sec

NI-473b
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20140619
Time™ 12.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CD3CN
NS 200
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 204.44
DW 20.800
DE 6.50
| TE 296.1
D1 2.00000000
D11 0.03000000
TDO 1

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SFO2

SI
SF
I WDW
SsB
LB
GB
BC

I T T T T T T T T

T
170 160 150 140 130 120 110 100 90

T
80

ppm

-563-

=== CHANNEL f1 =

13C

10.00
78.00000000
100.6228293

CHANNEL f2 =

waltzl6
1H

90.00
16.00000000
0.19753000
0.16000000
400.1316005

usec
w
w
w

MHz

F2 - Processing parameters

32768
100.6127308 MHz
EM
0
1.00 Hz
0
1.40
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Current Data Parameters
NAME NI-495a-2

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140721 -
Time 21.59 /
INSTR Spect

BROBHD 5 mm PAB30 BB/

PULPR 293

D 65536 |
SOLVENT cp3cy |
s 16 I
s 2 |
SwH 8223685 tiz

FIDRES 0.125483 Hz

AQ 3.9846387 sec r

RG X

o 60,600 usec

0E 6.50 use -

e 295.4 K 1
o1 1.00000000 sec | ] /
DO 1 I I J

= CHANNEL fl ==mmm===
1

P1 10.00 usec
PLWL 16.00000000 W
sFO1 400.1324710 MKz

F2 - Processing parameters
s1 6

SF 400.1300153 MHz
WDW EM
5B 0

1B 0.30 Hz
GB

BC 1.00

1.106
1.089
1.071
——0.853

=
~

—-0.121
——-0.205

HHAO T A~ 00O
NOTHN®® O~
cooa M~ T n~
MONNNNNN A
HeA A A Ao

——168.53
——153.95
134.51
131.74

4

["‘J

L

—76.26

——66.20

2.000

—60.74
——54.89
—47.39

2.046

——25.46
—21.27
——18.01
—13.79

{0 o)
<t{wl,m;
N R
il =l

1.34
1.13
0.93
0.72
0.51
0.31
0.10

-3.58
-4.07

é

T T T

T T

T T T T
170 160 150 140 130 120 110 100 90

T

80

70

-S64-

Current Data Parameters

NAME NI-495a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140721
Time 18.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD3CN
NS 184
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
oW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13c
Pl .00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
CHANNEL £f2
waltzl6é
1H
.00 usec
16.00000000 w
0.19753000 w
0.16000000 W
400.1316005 MHz

S
SF
WDW
SSB
LB
GB
PC

100.6127311
EM

0
1.00

0
1.40

F2 - Processing parameters
I 32768

MHz

Hz



Current Data Parameters
NAME

o S omermovarmowor@OdNaANTVOn CNRITOOVNNMHN IS TOON S MO ne oo o 3
COABPRERETTANNDE OO0 M©D0D AEOVNNINNANHOND DO NN MDD Ho®o S oa
PROCNO 1 ArAAAAAAA OOV TIITOMNMNM O00000O0OOOOONANNNNHHAOO —O O ® o~ .
£2 - Acquisition Parameters® ® ® © © © &0 M & o e e e o e N e 1 T TIIITTTLIIAMAOONRM OO Addo s 99
Date_ 20131127
e BOTTERRN| TN _—\—— a ]
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2930
TD 653(3:3 CO E
SOLVENT CD:
i : TBSO 2Et
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387 sec
RG 62.25
DH 60.800 usec
: 4
D1 1.00000000 sec =
TDO 1
= == CHANNEL f1 =
NUC1 1H
Pl 10.00 usec
PLW1 16.00000000 | |
SFO1 400.1324710 MHz
F2 - Processing parameters .
s1 65536
SF 400.1300100 Mz SIMe3 8o
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S/ i !
J A Il J
T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 7.0 6.5 565 50 45 40 35 30 25 20 15 1.0 05 ppm
]
o) oo x—r\ - <|o of = ‘o oo
=} 0[00|0) 0 oo ol |® ©| |@|®
® 2|22 - s o= o |
- ol<io led ol ol o) lo| Joiled
< B HRIESRI83eR e e o o < o~ cow
© w SHORRA®®W M~ aao® = < TS RIoaRERsTNS
g E 2on9089988s 8384 g S § %9.5555585T7
| ’ \\\W//// H\v[/v~<7‘ T <’r T ~ HHddccoooT
'
Current Data Parameters
NAME NI-371b
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131127
! Time 10.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
| SOLVENT cD3CN
NS 354
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.4
bW 20.800 usec
DE 6.50 usec
TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
HE 10.00 usec
I 78.00000000 W
| 100.6228293 MHz
! 1
| CHANNEL f2
| CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 16.00000000 W
1 PLW12 0.19753000 W
PLW13 0.16000000 W
| | | SFO2 400.1316005 MHz
| F2 - Processing parameters
| SI 32768
| SF 100.6127300 MHz
| WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 O

-565-

ppm




Current
NAME

EXENO
PROCNO

= CHANNEL f1 =

8.165
8.158
8.154
8.152
8.150
8.145
8.140
8.133
7.683
7.680
7.664
7.662
7.466
7.462
7.455
7.452
7.444
7.436
7.431
7.429
7.425
7.418
7.415
7.400
7.396
7.354
7.351
7.335
7.332
7.316
7.313

WWJ

Data Pazsmeters
-482-c

1

1

F2 - Acquisition Parameters
Date 20140707

60.600 usec
6.50 usec

295.7
1.00000000 sec
1

ec

H

10,00 us
16.00000000 W
400.1324710 MHz

F2 - Processing parameters
36

400.1300153 MHz
EM

0.30 Hz
1.00

1.942
1.936
1.930
1.924
1.918
—0.067
—-0.12
——-0.20¢

9.0 85 6.5

|
\ \ {
<| o (o™
P} S |®| ™
10 (SIS =]
i<l —i Il
& © VA~ HOo®T T IO o
w © BRNOTAN®®DON =1
> sdoaaa ]
Amadad
Pl

6.0

5.5

——76.36

5.0

—62.06
—60.72

—47.37
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=
o
e

© oo
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Current Data Parameters

NAME NI-482-c
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140707
Time 16.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CD3CN
NS 202
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 296.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
| CHANNEL f1 =
13C
10.00 usec

78.00000000 W
100.6228293 MHz
= = CHANNEL f2 =:
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
| PLW12 0.19753000 W
I PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127318 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T

T T
170 160 150 140 130 120 110 100 90

T

80

70

60

-S66-
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Current Data Parameters O - P
NAME NI-3232a X / - / ! O
EXENO 1 J P - 4 o / / ) I
PROCHO 1 J S _ S . N

F2 - Acquisition Parameters
te. 20140808

2
8223.685 Hz

0.125483 iz
) 35846387 sec
RG €2.2
oW 60.800 usec
oE 5.50 usac
& 300-
8q
TDO 1
- cHAWNEL £1
W
el 10.00 usec
PLwz 16.90000000 W
sror 400.1324710 Mz
E2 - Processing parameters
sI 6
se 400.13001¢0 Mz
W B
SR o
18 0.30 k2
9 o
vc 1.00
- * J\\A}L‘ . ! AL AN M_JLJ\ -
I T T T T T T T T T T T T T T T
9.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
} i P P - Lo [
=) o fols! (of o) Voo V! (o) -
8 tS) Y IR & I = o Rty
2 by oo oo & NIy IBatint
=i e il el N < ‘ol o) [Rirelt
4 g 3 EBOSERUREIREE Lgo g T 8 3323qEARERIL 2%
» @ o T ENO R A D™ T o . . %
3 3 2 PEeeAAlTNINQ o o S K oo oo s @
& S 3 U RURUBAR B P 256 P 2 S AATIIIIISISAD i
Current Data Parameters
NAME NI-320aa
EXPNO 3
PROCNO 1
a8 3 ZoN2 SR S = S F2 - Acquisition Parameters
© = 2 Qo= e= ° e Date_ 20140808
- < o Saga @ s » o Time 12.30
on a asas S S 3 S INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT Acetone
NS 633
DS q
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 301.3 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
— CHANNEL f1
13¢C
0.00 usec
78.00000000 W
L 100.6228293 MHz
e N
= CHANNEL £2 =
T T T T T T T T CPDPRG2 waltzl6
NUC2 1H
136 134 132 130 128 126 124 ppm PCED2 50.20 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
II F2 - Processing parameters
SI 8
SF 100.6127306 MHz
WDW EM
SSB 0
| | LB 1.00 Hz
| I | | GB 0
I | 1 | BC 1.40
¥ ! | l
I \ ! i I ’
A e R . . .
haad m ”

T \
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME HY-add-PhPh
EXPNG 1

PROCNO 1 TBSO COZEt

F2 - Acquisition Parameters
20151116

Date_
Time 14.56
INSTRUM spect (@)
PROBHD 5 mm PRBRO BB/
PULROG 2930
™ 65536
SOLVENT cp3cN
NS 8 =
DS
swH 8223.685 Hz
FIDRES 0.125483 Hz
no 3.5846387 sec
RG 72.93
oW 60.800 usec
DE 6.50 usec
18 295.2 K
D1 1.00000000 sec
00 1
= CHANNEL f1 -

10.00 usec
16.00000000 W
400,1324710 MHz

F2 - Processing parameters
ST 65536

SF 400.1300153 MHz
WOW EM
$SB 0

1B 0.30 Hz
GB 9

pC 1.00

9.5 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 0.5

—

— T

.
3

o

LN R IV A,
(o Tev o) © {=lir () (@ (<
©| 0 o) oo\—«‘ Qg o}
- |- 1o < O~ e «
= |9 |‘—w o =< ‘ch)‘ ©
I~ [ |
® N R
2 FERE863conooNm e o m
X somaHa00o
© N TN ] SaaNbhma .o
0 FOOMOMONNNNNNNNN T v X e )
= U R B B e e Ahcococos T

117.70
114.93
——100.63

—60.62
—47.28
——25.54
—18.08
—13.84

é

Current Data Parameters

NAME HY-add-PhPh
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151116
Time 15.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 65536
SOLVENT CD3CN

NS 255

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44

DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =

= CHANNEL f2 =

13C

.00 usec
78.00000000
100.6228293 MHz

=

waltzleé

1H
.00 usec
16.00000000
0.19753000
0.16000000
400.1316005 MHz

===

F2 - Processing parameters
32

SI 768

SF 100.6127290 MHz
WDW EM
SSB 0

1B 1.00 Hz
GB 0

PC 1.40

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

T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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@ Current Data Parameters L O OWWWWITITOOTANNADEDVODOCVVDL IANNODV VDT TITONNHMAN = O O ® = IR HOITNDLAO D00
Y NAME NI-332b-Te G e e e eI T T T T DDDN NN T I I T TIMM MDD DM MO MOD DD S S 83 © HeISRATRRER
R I L L L Rk N N e A A A R L Adddddcoccoo
Date_ 20140816
Time 16.04
INSTRUM spect |
PROBHD 5 mm PABBO BB/ |
PULPROG 29
™ 65536
SOLVENT cpe13 '
NS 16
58 H OH
St 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894465 sec COZEt
RG 104.97
DR 62.400 usec
DE 6.50 usec
E 300.0 K
D1 1.00000000 sec
00 1 CH3
= CHANNEL f1 =
400.1824713 MHz |
1H
Pl 10.00 usec O Ph
PLWL 16.50000000 W
F2 - Processing parameters 9a
s1 6
SF 400.1800099 Miz
WO EM
ssB 0
LB 0.30 Hz
8 )
eC 1.00
|
/"
J ) U L AN —
T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
© o o0 < of |« o (=
1] -3 al3Iz|els ~ S| |= ||| |
@ xR aee|s(e S el (@ <2 (=
=) =3 el laile o~ -l I+ Gl |ed
© FORJAR R HO ™S oo s o o
] moo RN >
o BOMMOND D w = ™ 22
a8 RS EREE N oo <o
2 R R R B B B B NN INRER Sa

—172.3¢
—162.8¢

NN

L

——105.6¢
—62.02
—22.32

<

i

e

Current Data Parameters
NAME

T T T T
200 180 160 140 120

T
100 80

-569-

60

40

20

ppm

NI-332b
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130817
Time 14.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 424
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 302.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO2

SI
SF
WDW
SSB
LB
GB
PC

CHANNEL f1

13C

.00 usec
78.00000000 W
100.6228293 MHz

CHANNEL f2
waltzl6é
1H

90.00 usec
16.00000000 W
0.19753000 W
0.16000000 W
400.1316005 MHz

F2 - Processing parameters
3

100.6127690 MHz
EM

1.00 Hz
1.40



Current Data Parameters
N NI-44

FEXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131220

ime 19.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 230
TD 65536
SOLVENT cpcl13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
2Q 3.9846387 sec
RG 72.93
bW 60.800 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
D0 i

== CHANNEL fl —

P1 10.00 usec
PLW1 16.00000000
SFOL 400.1324710 MHz

F2 - Processing parameters

4.262
4.244
4.226
4.208

o
X

CO,Et

CHs

10a

S B

SF 400.1300097 Mz
WDW EM
55B 0
LB 0.30 Ez
GB 0
PC 1.00
f T T
100 95 9.0

194.99
——165.39

——159.31
——155.24

2.074>

——90.44
77.33
77.01
76.69

—59.50

e
~

T T T
60 55 50 45 4.0

_—32.04
T™-—31.21
—26.41
—22.19

_—14.49
=~ 13.86

T \ T
190 180 170

160 150 140 130 120 110 100

-S70-

T \ \ T T T T
90 80 70 60 50 40 30 20 1

T T
0 ppm

Current Data Parameters

ppm

NAME NI-400db-2
EXPNO 2
PROCNC 1
F2 - Acquisition Parameters
Date_ 20131220
Time 18.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 228
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 295.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
= CHANNEL f2 =
waltzl6
1H
0.00 usec
16.00000000 W
0.19753000 w
0.16000000 W
400.1316005 MHz

F2 - Processing parameters

ST

SF 100.6127706 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40
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Current Data Parameters
NAME

NI-254b

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 201304
Time 18.32
INSTR spect
PROBHD 5 mm PABBO BB/
PULPROG 293
™ 65536
SOLVENT cnc13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 80.57
DW 60.800 usec
DE .50 usec
TE 297.1 K
D1 1.00000000 sec
DO 1

CHANNEL £1 =

PLW1
SFO1

10.00 us
16.00000000 W
400.1324710 MHz

1H

ec

F2 - Processing parameters
ST

7.535
7.530
7.519
7.515
7.511
7.504
7.491
7.487
7.421
7.412
7.403
7.394
7.374
7.355
7.260
7.157
7.140
7.120
7.080
7.062
7.043
6.950
6.932

)

4.456
4.416
4.221
4.205
4.193
4.187
4.177
4.158

OH

CO,Et
Ph

Ph

9b

1.116
1.098
1.080

<

SF 400.1300098 MHz
WDW EM
ssB 0
1B 0.30 Hz
GB [
PC 1.00
T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 3 2 1 ppm
{
~ o —
B 3 2|3|3(80|8 318 S
«© < i o e e (e <
o - MM~ olle ™
~ © © DOHAONAE U ANNT N AONM ©
= © © CEEONOANMERO~NOOO wH No® ~ ~ ©
. . R RSR] © ~ ©
o o I OCEMONOOADEEVY T T © . . .
o = © SOMOONONNNNNNNNN O =0 o © ]
~ — — A A A A A A A A A A A A Ao o o ~~ s © - -
Current Data Parameters
NAME NI-254b
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130430
Time 12.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 459
DS 4
SW! 24038.461 Hz
FIDRES 0.366798 Hz
2Q 1.3631988 sec
l RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
10.00 usec
78.00000000 W
100.6228293 MHz
= = CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 7.09999990 W
PLW12 0.24961001 W
PLW13 0.15975000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127708 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
[
|
ok | | !
' o k] ' | |
o | ) Lok ln \ . “
T T T T T T T T T T I T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 ppm
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Current Data Parameters
NAME NI-357a
EXPNO 1
PROCNO 1 OH
F2 - Acquisition Parameters
Date_ 20131026 C02Et
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2q30
™D 65536 Ph
SOLVENT CDC13
NS 8
DS 2
s 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec (@)
RG 33.06
DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
D0 1
= CHANNEL f1 = 9c
NuC1 1H CH3 p
3 10.00 usec
PLW1 16.00000000 W
sFo1 400.1324710 MHz //
F2 - Processing parameters
sT 655
SE 400.1300099 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
BC 1.00 i
J
T T T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 ppm
k v | N
~ o (I AN of= [T} | oy (.0]
[sollse} o (&3 < ™0
3 3 52518@0. 3|13 \m. NN
o -~ ||~} ol - NI N[} e
~ o ~ SO N~ OM o
- = © RN M % EREN & & 8 o3 28
s SRR P v I A3t 8 R S
S T 1 Ia002388as 2 NN S S L
Current Data Parameters
NAME NI-357a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131026
Time 16.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpCl3
NS 259
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 296.7 K
1 D1 2.00000000 sec
| D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
10.00 usec
78.00000000 W
100.6228293 MHz
- = CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 16.00000000 w
| PLW12 0.19753000 W
! PLW13 0.16000000 W
I SF02 400.1316005 MHz
| F2 - Processing parameters
| ! ST 32768
SF 100.6127690 MHz
wWDwW EM
| ssB 0
LB 1.00 Hz
! GB 0
| 1 PC 1.40
- . s ) —
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME NI-418b

o : OH

PROCNO 1

£2 - Acquisition Paramsters

CO,Et
14.44

Time™

INSTR spect.
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536

SOLVENT C€DC13

NS 8

i : CHj
El 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 52.09 (@)
DW 60.800 usec

DE 6.50 usec

TE 295.3 K

D1 1.00000000 sec

TDO 1

=== CHANNEL fl wmm=s=es

;
B ot i od CHs

6
SFOL 400.1324710 MHz

F2 ~ Processing parameters
6

SF 400.1300097 MHz
WOW EM
SSB 0

L8 0.30 Hz
GB 0

BC 1.00

T T
13 12 1" 10 9 8 7 6 5 4 3 2 1 0 -2  ppm
{ /\K | '\\ /) /) | } 1L

) AR ) o of |~
< <] NN 2] I3e] B0 =10
3 ‘ SIS 3 3 S|BI3 = 2|
S} [l o < ISR

3 - o Sa8RARE - <« o HowmoTAar®

: f ) f 3 S HSIBRINER

= o o THOWOWITMNHM v . . P
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Current Data Parameters

NAME NI-418b
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140417
Time 14.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT cDC13

NS 168

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44

DW 20.800 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

13C
10.00 usec
78.00000000
100.6228293 MHz

=

CHANNEL £2
waltzl6é
1H
.00 usec
16.00000000 W
0.19753000 W
0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm



12.728
509
508
503
500
494
488
485
483
835
817
814
555
552
539
536
527
521
518
514
512
503
496
484
415
414
411
405
398
391
390
378
377
359
260
871
866
855
849
703
695
690
679
673

Current Data Parameters

NAME NI-506a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140801
Time 35
INSTRI spect
PROBHD 5 mm PABBO BB/
PULPR( zg

™D 65536
SOLVENT cpcl3

NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 104.97

DA 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1

CHANNEL f1
400.1824713 MHz
1H

10.00 usec
16.50000000 w

F2 - Processing parameters
sI 5536

SF 400.1800098 MHz
WD EM
SSB 0

1B 0.30 Hz
GB 0

BC 1.00

e

———1.556
1.185
1.167
1.149

<

(@)
I

CO,Et

Ph

9e

OMe

M

B l L LAV N, L ey

- T T T T T T T T T T T T T

13 12 1 10 9 8 7 6 5 4 2 1 ppm
o o|(ed o | o) o 0

g =3 || 3 Db = |Q(®| (& p
© = a2 (|2 e|N|®| (@ =
P - || |eiled ool o ©
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Current Data Parameters

NAME NI-506a

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140801

Time 9.52

INSTRUM spec

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT €DCl3

NS 329

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 206.25

W 20,800 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

SFO2

NUC:
CPDPRG(
PCPD2
PLW2

PLW12
PLW13
F2 - Pr
s1

SF

WDW
sSB

LB

GB

BC

CHANNEL f£1
100.6354031 MHz
13

C
10.00 usec
63.50000000 W
CHANNEL f2 =
400.1816007 MHz

1H

2 waltz16
90.00 usec
16.50000000 W
0.20370001 W
0.16500001 W
ocessing parameters
32

100.6253420 MHz
EM

1.00 Hz

1.40

140

i T T I

T
200 190 180 170 160 150

T

130

T
120

T
110

T
100

-S74-

T
90

T T T
80 70 60

1
50

T
40

T
30

T
20

10

T
0 ppm



12.996

8.533
8.528
8.517
8.513
8.510
7.836
7.819
7.544
7.540
7.537
7.534
7.531
7.527
7.523
7.520
7.516
7.509
7.503
7.500
7.496
7.491
7.479
7.474
7.407
7.405
7.400
7.388
7.382
7.378
7.359
7.339
7.260
7.091
7.087
7.071
7.053
7.048
6.743
6.733
6.726
6.713

6.709
6.699
6.694

6.680
6.675
4.527

4.484

4,149
4.144

4.132
4.127
4.114

4.109
4.096
4.092

3.954

3.940

3.924

3.912

3.747

e —\ e e

Current Data Parameters
NAME HY-3620a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 2015111

ime

INSTRUM spect

PROBHD 5 mm PARRO BB/

PULPROG 2930

™ 65536

SOLVENT cpel13

NS 8

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz
3.9846387 sec

RG 33.06

oW 60.800 usec

DE 6.50 usec

TE 295.6 K

D1 1.00000000 sec

DO 1

CHANNEL £1 =

1H
10.00
16.00000000
400.1324710

usec
W
Mz

F2 - Processing parameters
65536

400.1300095 MHz
EM

0
0.30 Hz

1.00

o]

CO,Et

Ph MeO
of

0.995
0.977
0.960

-
~

T -
w
-
N
=
N
(=]
©
)
~
[-2]
L]
>
w
N
-

| oy |
\ IR \
| [ ©| (o | (oo o}
© =) ol [=|o||=| |® x| |=i=|w !
‘m S ol |lo~||o| |& > |[ojolo IL=]
[=] had i {oy =} !tﬂ —lN len]
<« — <« O MOW NS T =0 @ © W ® O
J s > CLURlARREahadmalal oo © ~
! > ) oannanneoueeansas 223 2 N
N o~ COMMOONNROOWW T I IONWY B . .
B & A mmemAdNANANN NSO N o -
X = R R PR R R R B B i NN & =

—156.17

—

=

==/

—61.74

<

——54.84

Current Data Parameters

NAME HY-3620a
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date 20151119
Time 22.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 57
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 296.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.00 usec
78.00000000 W
100.6228293 MHz
= CHANNEL f£2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127743 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40

T
200 1

T T T T

90 180 170 160 150 140 130 120

-S75-

T T T T T T T T T
110 100 90 80 70 60 50 40 30

T T 1
20 ppm
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Current Data Parameters
NAME HY-3632a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20151217

Time 19.14

INSTRUM spect

PROBID 5 mm PRBEO BB/

BULPROG 2930

T 65536

SOLVENT CDCL3

NS 6

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz O Ph Me
AQ 3.9646387 sec

RG 3.3

B 60,560 usec Qg
DE €.50 usec

TE 294.8 X

D1 1.000C0000 sec

TDO 1

CHANNEL 1

0.00 usec

16.0€000000 W
400.1324710 MHz

Processing parameters
65536

st 553
SF 400.1300099 MHz
WDW EM
SSB o
8 0.30 1z
B o
PC 1.00 i
u A
e S ) AN SN | VU U S ' Ty
T T T T [ T T T T T 1
13 12 1" 10 9 5 4 3 2 1 ppm
. | I L T It
i ! L IR, AN /)
=3 o) (] H=1k4 o0 i<t
|3 I |v—‘ Siw! © s
18 5 S 82 S =
I | |1 el © I
© o - MOOTHMDONTANVDNDNNDO
~ & o AR mMBOMONOOAN. w0 w OO oo o « o o
: ¥ X eenaenneanensaTen ©oo o < e 2
o - o AE T MO NS OO ®D G 150w = D 1w H . !
N = S MOMMOOMAANANNCNN NSNS e P © o ™
— - = USRI IR R P B R i R R o1 = o) 3 P
Current Data Parameters
NAME HY-3632a
o © o wom Dor TN VEOENN® EXPNO 3
8w R S A S S b PROCNO !
o ~ < Mmoo Soga®  Cwwww S
a g 2 aaq nosay aagaysy F2 - Acquisition Parameters
Date_ 20151217
L DY N NN
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
| SOLVENT cDpC13
NS 11
DS 4
| SWH 24038.461 Hz
| ! | \II | FIDRES 0.366798 Hz
! 1 ! | AQ 1.3631988 sec
I | ! RG 204.44
DW 20.800 usec
L 1 J DE 6.50 usec
TE 294.9 K
T T T T D1 2.00000000 sec
D11 0.03000000 sec
140 135 130 125  ppm 250 i
CHANNEL f1
13C
00 usec

200 190

T
180 1

I I I T T

70 160 150 140 13

T
0 120 1

T T
10 10

T T T
0 90 80 70

-S76-

60

T T T T
50 40 30 20

ppm

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SFO2

SI
SF
WDW
SSB
LB
GB
PC

78.00000000 W
100. 6228293

CHANNEL £
waltzl6é

1H

90.00
16.00000000 W
0.19753000 W
0.16000000 W

400.1316005 MHz

F2 - Processing parameters
32768

100.6127773 MHz
EM

1.00 Hz

1.40



12.861

Current Data Parameters

NAME HY-3631a
EXENO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151217

Time 19.31
INSTR spect
PROBED 5 mm PABBO BB/
PULPRO 2930

™ 65536
SOLVENT cpe13

NS 8

DS

sWH Hz
FIDRES Hz
aQ sec
RG

DW usec
DE usec
TE 294.

DL 1.£0000000 sec
TDO 1

CHANNEL f1 =

NUCL
Pl 10.00 usec
PLW1 16.00000000 W

SFOL 400.1324710 MHz

F2 - Processing parameters
s1 65!

SK 400.1300091 MHz
WDW M
3sB [
1B 0.30 Hz
GB 0
PC 1.00

i

8.537
8.531
8.524
8.513
7.849
7.830
7.559
7.541
7.534
7.530
7.520
7.511
7.506
7.494

S Y

7.458
7.441
7.431
7.424
7.418
7.401
7.382
7.363
7.260
6.812
6.791
6.768
6.755
6.734

=

CO,Et

O Ph
9h

4.432
4.392
4.294
4.276
4,257
4.236
4.218
4.147
4.129
4.087

L
3

2.139
2.137

-

1.178
1.160
1.142

-
~

12

-
@

© -
-]
~
-]

| |
\ IR IR |
[=1] [N ol LON\ el
=} N elREeeiel N
o“ =} of|=I—| o
|t — ol |3 e ol
® Q WO OONOTARTNACIONMAOM =0~
] © DEANCODRIREEITMOVDTONMI DM m oo ©
o d NG ORI NMNOCO0 B8 YOI IO T B .
> oL MOMNONMNOINNAONNNNNNNNN O o o
b FA ek i gt bl S PRI R B o R A R [N ©
O AMOTNNTAULNCFONMNY M o~ ®
© BOEHOERTMOONTOAMO® o~ >
N NN MONOCOOABOYY w0 < v
N MMNOONOONANN NN N NS N S =
JLTA Bl JUDI DU B D B AL B SR A P B s a

I 1

I |

T T
130 125 120

T T 1
110 106 ppm

9676
2.228
1206

37.80

14.40
14.36
13.69

-
~

T T T
200 190 180

T T T T T
170 160 150 140 130

I T T

T T T T T
120 110 100 9% 80 70

-S77-
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T T
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Current Data Parameters
NAME HY-3631a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151217
Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 34
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.4
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1

13c
10.00 usec

78.00000000

100.6228293 MHz

=

= = CHANNEL £2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127811 MHz
WDW EM
SSB o

LB 1.00 Hz
GB 0

PC 1.40



12.958
8.544
8.543
8.537
8.527
8.522
4.548
4,506
4.255
4.238
4.220
4.203
091
1.073
1.055

|
|

Current Data Parameters
NAME HY-3648al OH
EXPNO 1

PROCNO 1 CO Et
¥2 - Acquisition Parameters 2

Date 20160519

Time 18.15 CF
INSTRUM spect 3
FROSHD 5 mm PABRO BB/

PULPROG 930

™
SOLVENT
NS

S
FIDRES O Ph
AQ

b 9i
TR 296.4 K

Dl 1.00000000 sec

DO 1

=== CHANNEL £l ========

UC1 1

Pl 10.00 usec

ZLW1 16.00000000 W

SFO1 400.1324710 MEz

F2 - Processing parameters
1 65536

1400.1300096 Mz
BN

0.30 Hz |

1.00

I T
13 12 1 10 9 8 7 6 5 4 3 2 1 ppm
I | AV R [ i
‘ovl o 'mi;ou‘m\ 3| [=1gte? {co!
< =4 SNl o eIl -
3| e S|=olR & | |
ol - el ol e '
- 4 000NN OWMARAOV®M O et MO w0
Q D Mo PmOrdmENRETAHOBNMINO oG ® DN ®N ™ T o a ®
o A PN eM OO0 OB ®EE G Wn T W N O W e % i <
EN F CimmmmeniddadNANNNNN NN NSNS e - < -
- P et B N ) ) a
R . . . Current Data Parameters
o (=] OO LMAEANOMAANH H A~ —MA NAME HY-3648al
) & ClhenrReliSohmmoonmbadN EXPNO 2
< = TP OO AP ORB P~ OIN BT wE TS PROCNO 1
> = MOMOOANNNNANN NN NSNS QS
a a BRI P A i B R P P P B P BB R B R R s
F2 - Acquisition Parameters
IS
Time 18.20
. INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zgpg30
| | D 65536
SOLVENT CDC13
NS 302
| DS 4
| 1 | SWH 24038.461 Hz
FIDRES 0.366798 Hz
! AQ 1.3631988 sec
| RG 204.44
il W 20.800 usec
DE 6.50 usec
J TE 296.7 K
D1 2.00000000 sec
T T T T T T D11 0.03000000 sec
145 140 135 130 125 ppm o !
f NUC1 13c
| Pl 10.00 usec
PLWL 78.00000000 W
‘ SFOL 100. 6228293 MHz
! B CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
| PLW13 0.16000000 W
| SFO2 400.1316005 MHz
|l 1' | F2 - Processing parameters
sI 32768
| SF 100.6127729 MHz
| WDW EM
N SSB 0
| I | LB 1.00 Hz
| GB 0
PC 1.40
!
)
ol ) |

T T T T I T T T I T T T T I T 1

T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

-S78-



12.823

Current Data Parameters
NAME HY-3627a2
EXPNO 1

PROCNO 1 OH
;gt;:\cquisnmgu?zsmetem COZEt OMe

160322
Time 0.08
INSTRUM

spect
PROBED 5 mm PABBO BB/
PULEROG 2930
™ 65536
SOLVENT cpcl3
NS 8
DS 2

SWH. 8223.685 Hz

FIDRES 0.125483 Hz

AQ

% (@) Ph
»

TE

294.3 K
DL 1.00000000 sec .
1 9

CHANNEL f1

.00 usec
16.00000000 ®
400.1324710 Mz

F2 - Processing parameters
65536

sF 400.1300099 Mz
WDH EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T
13 12 11 10 9 6 5 4 3 2 1 ppm
/| Ty VIRYI |
o © (ofm(ofw| <) T (o]l (o o
‘o‘ "—‘ “—{m‘—n*Tm o]m‘ ‘N < | r\’ o)
S o QNoo|eIa|o oS <
- - Il =l edil =]y Sllalal e ©
° o ©® PN OO TTNO N FROMNM I o =
< > S S0orNomomrEOBOMMOBOaa TN T oo ) o ©
. H PR ES &« = ~
a — N MO ONOCONN®®D 00N WY T 00N . . . .
o ©~ 0 HOOMOMOMOMOOANNNNNNNNNNAOO ~~ 0 —~ w @ [y}
— P A R R R B U R RE L B JA P B RE PR R PR NS R @ b
Current Data Parameters
o OO TNOEFOOMNNMW — — WAME HY-3627a2
© 0 FNODOMROBOMMO®S < S EXPNO 2
P R L L L I © © v PROCNO 1
MmN MOeOeeINNN N NN NN 2 S3
P B e urat i e a a3 s
F2 - Acquisition Parameters
T2 I
Time 0.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
| PULPROG zgpg30
TD 65536
SOLVENT cpCcl3
l | | NS 162
- il | DS 1
SWH 24038.461 Hz
i ] 1l | FIDRES 0.366798 Hz
AQ 1.3631988 sec
T T T T T 1 RG 204.44
DW 20.800 usec
135 120 115 110 105 ppm DE 6.50 usec
TE 294.8 ¥
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
| CHANNEL f1
13C
10.00 usec
78.00000000 W
100.6228293 MHz
: = CHANNEL £2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
! SFO2 400.1316005 MHz
F2 - Processing parameters
ST
| SF 100.6127739 MHz
| WDW EM
N | SSB 0
T N | | LB 1.00 Hz
| GB 0
o Iy | PC 1.40
| ! | |
N . " " " - -
oty Y Y o Yot . "

T T T T T T T T T T T T T T T T T T 1

T \
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

-S79-



12.780

Current Data Parameters

NAME HY-3636a
EXPNO 1
PROCNG 1

F2 - Acquisition Parameters
Date_ 20151220
Time

TNSTRUM spec
PROBHD 5 rm PABBO BB/
PULPROG 2930

™ 65536
SOLVENT €DC13

NS [

Ds 2

SuH 8223.685 Hz

NUC1 H
P1 10.00 usec
PLWL 16.000C0000 ¥
5F0) 400.1324710 MHz
F2 - Processing parameters
s1 65536

SF 400.1300096 MHz
WO EM

SSB o

13 0.30 Hz
GB 0

PC 1.00

AN A~ OOV TOOOTNDNNITONTANIDMM DM ~EnQAmOm
HONOAENANMOANTAOREAOAE MWW HONNOOLLOHMM TOO®M™WN®
PRI ITIORONNOOPITLTINMMN A OO~ 00© FITMANNHD
B e e e i R R LR R R ST T T w T

S N\ —

OH

EN\"7g

CO,Et

S

(0] Ph

9k

PR W

1.203
1.186
1.168

<
\

13 12

11

Hz
Hz
sec

usec
usec

=

sec
sec

il I {
(o (o] o) (o[~ ol
I !o‘ I} 258 S
o =l @ RN 3
o i<l <) lol<lol il
< <« ° T E A NO OO ®® N @™ N @
& =S 5 S RNRRARESSaRMoTS Seo o - o
) ° . i 2 2 o
a o o SR MONO R DO O N X
a = & ShmmmacdlNNNY NN QO S o <« I
3 P 2 M RURRMBI R R PP RL R PP et TR 3 S g
Current Data Parameters
<« - —NOo OHOM® NWO®E N © — NAME HY-3636a
o © BNN MAEWVO SOEMO < o EXPNO 2
oS I MHm OOADE O I I PROCNO 1
3 = Mhmm PARAN NN NN I S
3 3 BRI R R B R = 3
F2 - Acquisition Parameters
W NN
Time 10.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
| PULPROG 2gpg30
™D 65536
SOLVENT coc13
1 NS 27
| [ ! DS 1
| ! swH 24038.461
! | | I | FIDRES 0.366798
aQ 1.3631988
[ 1 | | RG 204.44
" . N o : . DW 20.800
DE 6.50
T T T T T T T T T ] F 294.9
145 140 135 130 125 120 115 110 105 ppm oL 2.00000000
TDO 1

= CHANNEL fl =
13C
il P1 10.00 usec
PLW1 78.00000000 W
SFOL 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
| PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
I ST 32768
SF 100.6127750 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T
200

T I

T
190 180 170 160 150 140 130 120 110 100

T T T T T T T T T
90 80 70 60 50

-S80-



12.%40
479
472
469
461

8.456

Current Data Parameters
NAME HY-nsph-OAc
1

4.553
4.535

<
<

DO~ HN©O HO ~H OmOMWOES O
HOM~Vw o TN ®~ WO OWLSWLE
RN R HH VO OPOOE®WTT
S emmn® MM NN A A A

£
<

EXPNO
PROCNO 1 OH
F2 - Acquisition Parameters
Date_ 20150421 COzEt
Time 13.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 OAc
™D 65536
SOLVENT €DC13
NS 8
D8 2
SWH 8223,685 Hz
FIDRES 0.125483 Hz O Ph
AQ 3.9846387 sec
RG 91.18
DW 60.800 usec 9m
DE 6.50 usec
TE 296.3 K
D1 1.000C0000 sec
TDO 1
CHANNEL f1
1H
10.C0 usec
16.00000000 W
400.1324710 MHz
F2 - Processing parameters
ST 36
SF 400.1300099 MHz
WDW M
SSB 0
1B 0.30 Hz
cB 0
PC 1.00
] |
- . [ / ) - i
q B 4o J !
L A A _
I S J A P —
T T T T T T T T T T T T 1
13 12 11 10 9 7 6 4 3 2 1 ppm
I i i oo /Ji\_‘
A A { Y b \ il
{ ©O o ™~ I o]
3| 3 =3 I+ o TSN
8l i3 ; i< @ > ISELt
=] ol (e ol o S e
<« ao  w© AR mODE OO w o
> 88 2 B5alRbasaRIR 093
a ™ > NSMNOaa®n M
o MOOMOMONNNNNNN ~ o
2 pMBURU BN R PR B NS

SN

——105.36

N

“

—64.24
——62.22

_/_
~

——20.88
—14.14

__—30.56
T~—~30.20

Current Data Parameters

NAME HY-nsph-CAc
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150421
Time 13.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 374
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
00 usec

78.00000000 W
100. 6228203 MHz

= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W

! PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127700 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90

T T T
80 70 60

-S81-

50 40

T T T 1

30 20 ppm



12.892

Current Data Parameters
NAME N

1-497a-3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2014072
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT cpc13
NS 16
DS 2
suH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 104.97
oW 62.400 usec
DE 6.50 usec
TE 300.0
DL 1.00000000 sec
D0 1

=== CHANNEL f1 =

SFOL 400.1824713 MHz
NUCL
P1 10.00 usec
PLWL 16.50000000 W

F2 - Processing parameters
S1 6

SF 400.1800098 MHz
WOW EM
$3B 0

LB 0.30 Hz
GB 0

BC 1.00

PN VNENOANMOADLAVNOATOMEMANONDNONODAONAVIEVONONOAASOO AN O ®W ogos o
FE VOO NINNDROEDVNINONRE VOO INANAODOLINMNANNOINNOCONNAO W I~ O NO®®r= 1wm
T T T T I TIITDONUOOVNIIITIIITIIIITITITNOMNOMOOMADDOODTTIFONAO S @O~ 0w -
R e e e e N e S e e i o o o o R R R R e R R R R A

CO,Et
OMOM

9n

12

-
T w

2
IS
=}

199.69
—172.25

1"

——163.00

10 9

T T T
8 7 6 5 4 3 2
| I | | I
J\ o LI | JILC ] L
=} (of=(w0|aloy] o noovlcﬁ o ool (]
ISTRE- PRSI 1 | o|oel |9 (o 1<)
S| 1@.9‘# S|S| | —lo|5) S = 1<
L I P e PN | USRS il ool
cooco
RRSR B8 o mae = o~ = o~ -
iisd 8 O R88 B 5 3 RA g
S © RO~ N W o <
T T W T T T (Km |

1 ppm

Current Data Parameters

NAME NI-497a-3
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140723
Time 16.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 206.25
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.00 usec
PLW1 63.50000000 W
SFO1 100.6354031 MHz
CPDPRG2
NUC2 1H
PLW2 16.50000000 W
| PLW12 0.20370001 W
! | PLW13 0.16500001 W
I SFO2 400.1816007 MHz
1 F2 - Processing parameters
SI 32768
SF 100.6253420 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T
200 180

T
160

T
140

T T
120 100 80 60 40 20 ppm

-S82-
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COZEt Current Data Parameters
NAME NI-372a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Me Date_ 2013112
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
(@) Ph ™ 65536
SOLVENT cpcl3
NS 8
90 DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 55.5
oW 60.800 usec
| DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
DO 1
CHANNEL f1 =

1H

10.00 usec
16.00000000 W
400.1324710 MHz

F2 - Processing parameters

SI 65536
SF 400.1300100 MHz
WDW EM
SsB 0
1B 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
‘ A \ ' \ '
© o| © co’ln © c)‘ \—)
N o Q|| O 2] < ©
o e [ © 5] =
o -~ =<t o len i
© © I CNVLOHOE AN TS«
~ - ~ FOACNROODbNMOD oo o v ©
o o & Fomdoaenesn O o2 % e -
S ~ © OMOMOONNNNNNN O =~ o o -«
« ~ ~ PR b R b R B B S =~~~ o PR
Current Data Parameters
NAME NI-372a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131127
Time 19.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 152
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
| D11 0.03000000 sec
TDO 1
| CHANNEL f1
13C
.00 usec
78.00000000 W
100.6228293 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 0.00 usec
! PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SF02 400.1316005 MHz
|
F2 - Processing parameters
ST 32768
SF 100.6127714 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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12.860
8.480
3.519
3.505
3.492
3.477
3.281
2.685
2.666
2.649
2.634
2.615
2.030
1.833
1.816
1.799
1.780
1.764
1.459
1.441
1.423

|
|

Current Data Parameters
M} B

Exero ronaph-of O H

PROCNG 1
F2 - Acquisition Parameters

Date_ 26151117 COZEt
Time 12.55

spect.
PROBHD 5 mm PABBO BB/
2

s " ™t OH

™
SOLVENT cncid

NS 8

DS 2

SwH 8223,685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 33,06 O Ph
DR §0.800 usec

DE 6.50 usec

TE 297.6 K gp
D1 1.00000000 sec

DO 1

P 10.00 usec
PLAL 16.00000000 W

seol 400.1324710 Mpz

¥2 - Processing parsmoters

s1 €536 {

SF 4001300095 Mz /

WD M

ssB 0 )
B 0.30 Hz (
B 0 ! ‘
¥C 1.00

2 I 4 U | . i
ks 5 (B B B bl
o [Ie] 00O~ - Ieif=] o o] 1@
io =1 of=dio| - =it it=Y "’.H“I ‘v-i
< DR P O o I <lieil ol
© ~ - POYVOANNTMOO® o
© o S FOOON®O®DMN OO - oo o 0 o N
. . R S now - ®© w o~ ]
o o = NN YMON DO T SO v I T
S ~ © OOONMNNNNNNN o oo o <« o -
N — P P A LS i B e — (NN gy Py I
Current Data Parameters
NAME HY-naph-OH
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20151117
Time 13.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 83
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
Dl 2.00000000 sec
| D11 0.03000000 sec
! DO 1
! CHANNEL £1
13C
10.00 usec
78.00000000 W
100.6228293 MHz
= CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 .00 usec
| PLW2 16.00000000 W
[l PLW12 0.19753000 W
PLW13 0.16000000 W
| i 1 SFO2 400.1316005 MHz
|
F2 - Processing parameters
SI 32768
SF 100.6127746 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

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

T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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12.381

Current Data Parameters
N HY-NI-PhPh_Np
EXPNO 2

PROCNO 1
F2 - Acquisition Parameters
Date_ 20150425
Time 15.34
INSTRUM spect
PROBID 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT €DC13
NS 4
Ds 2
SWH 8223.685 Hz
0.125483 Ez
3.9846387 sec
72.93
60.800 usec
6.50 usec

296.6
1.000000C0
1

CHANNEL f1
NUC1 1H
Pl 10.0C usec
PLW1 16.0000000C W
SFOL 400.1324710 MHz

F2 - Processing parameters
ST 65536

0.683
0.665
0.648

/
~

OH
CO,Et

SF 400.1300102 MHz i
WDW /
58B 0 J
L3 0.30 Hz i
G3 0 /
PC 1.00 il
FoH 2
j 4 I J 1
h
W ] L,/LAJ [
T T T T T T T T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 ppm
‘ ‘, .1 Y i \ Y
—| ol iolooio, o}
I~ o IDINW o |+
& < LILee 2
ol ~| lNj—imiw© feNy
@ ~ COOTITITORVOENHOMM I~
=) - O HOONONIEONOO AD w 0 oo « ®
2 . oo N @
o o HOMWAHAANN VOO TN © N >
= © TONOMOANNNNNNNNN © =~ o o~
— — RVl gt gt B B S SR NS © —
Current Data Parameters
NAM] HY-NI-PhPh_Np
EXPNO 3
! PROCNO 1
~ I o « e o worado mo
o o~ — o waN @ SRONLY H® I s
4 - N “ O o o RS mn wm | F2 - Acquisition Parameters
= il « ™ oo SN aNANAN NN Date_ 20150425
i — — — A R Pl -k SR | Time 15.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
) PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 203
| DS 4
SWH 24038.461 Hz
| ! FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
| | oW 20.800 usec
DE 6.50 usec
b TE 296.9 K
LY w D1 2.00000000 sec
D11 0.03000000 sec
T T T T T T T T T T TDO 1
142 140 138 136 134 132 130 128 126 ppm CHANNEL £1 —
13C
10.00 usec
78.00000000 W
100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 0.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 w
PLW13 0.16000000 W
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127707 MHz
WDW EM
SSB Q
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T f T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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15.180

OH O

O~ 'Ph

11

O AN O™ M © M NN o~ @ oo — Current Data Parameters
P R R R R RAR=R RV R R P Iy remeters
WO EB!! DN VDN WD DT P BRI EXPNO 1
o e e e A A N Feee~ W BROCNO 1
F2 - Acquisition Parameters
Date_ 20151221
ime 11.29
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT coels
NS 3
DS 2
SWH B223.685 Kz
FIDRES 0125483 Ez
) 3.98B46387 sec
RG 09
oW 60,800 usec
CE 6.50 usec
™ 291.8 K
D1 1.00000000 sec
DO 1
= CHANNEL fl
P1 10,00 usec
PLW1 16.00000000 W
SFOL 40C.1324710 MEz
F2 - Processing parameters
st
SF 400.1300095 MHz
WDW EM
S5B 0
1B 0.30 Hz
GB 0
PC 1.00
A
-l e A

[t} gl
D F=1=¢!
(s oo
ol [
~ o -« O O OPOPOI R NONDTOO
I & 3 NANGR e8RS nNRBREAR o
e o < CETITMNOOO DN 11w 0Oy [
A m 3 ShMmmaAnAdNAN NNy N QS N
2 = =1 PURRCRU R U R B P P BN B B B NS
I
© ¢ Ym0 OVOVOTEN®NDTO o
N I JG2223RIISORIRER =
o ©~ TIMNOOONN@~WNW M N |
S 5 SamhealdcAaNaRaId 2
= PER R R B B R B 3
|
|
i | oo
I
[ | | |
J I |
l j.m I ") } . P
" ' s Wb ot ey
T

T
140

T \
135

T T \
130 125 120 115

ppm

30.43

T
200 1

T T T T T T [ T T T

90 180 170 160 150 140 130 120 110 100

90 80 70 60

-S86-

T
50

T
40

T
30

T
20

Ppm

Current Data Parameters

Hz
Hz
sec

usec
usec

=

sec
sec

NAME HY-3637a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20151221
Time™ 11.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 52
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 204.44
DW 20.800
DE 6.50
TE 295.1
Dl 2.00000000
D11 0.03000000
TDO 1

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SF02

ST
SF
WDW
SSB
LB
GB
PC

CHANNEL f1l =
13c

.00
78.00000000
100.6228293

CHANNEL f2 =
waltzl6

1H

90.00
16.00000000
0.19753000
0.16000000
400.1316005

100.6127736
EM

0
1.00

0
1.40

usec
w
MHz

usec

===

MHz

F2 - Processing parameters
32768

MHz

Hz



12.806
12.804

~

lurrent Data Parameters
AME 3

IXPNO 1
ROCNO 1
72 - Acquisition Parameters
date 20130723
rime” 19.41
INSTRUM spect
2ROBHD 5 mm PABBO BB/
2UT.PROG 2930
65536
SOLVENT cpe13
95 8
b 2
Sui 8223.685 Hz
FIDRES 0.125483 Hz
2 3. 9845387 sec
3G
oW 60, 800 usec
5E 50 usec
TE 20
o1 1.00000000 sec
D0 1
= CHANNEL f1
1H
10.00 usec
BLW1 16.00000000 W
SFO1 400.132471C MHz
£2 - Processing parameters
ST 6553
SF 100.1300100 Mgz
D EM
SSB 0
LB 0.30 Hz
B 0
BC 1.00

FENORUENEEODNTTAMNAMOOVANNINND T OON o~
NCOPIITOODONMMIANHIEONIONMNHOODR RO O <o
OHIIIITONTIIIITIITOANOONNNNAASSS S S © ©
B e T R A e A A N A - -

e

OH
CO,Et

Ph

12

w0 o O HTRNDNOOAA T AN INDOO ™~ O
=¥ DNACDTOIONNLAO=O DT IN ™ O
© 0 COOTYIRADDOD®D M &S S SSE0W0n
- - P NP NP N R R g N i i
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. Lol | | I
/| IS K I T
=4 RO \—“—\Im P t—1 1<t {o] (o]
=] @i = o~ @ It {od! lm; mm‘m
1S oS- ‘«a‘m.f = = == ey
= l<i= 3l il ] led) il el ol edf <t
w - A MW OITMAME O T ® o
n = O 0N BN NGO T D = qo® © o - o
: . e e . now © ®o ~o ™
o = MO0 wm © 0 @O W WM o 2 H . P i
~ ° Tmonn ANNN NN N NN o N = Sow Mo -
i — i gl v Bl B = e o ERSIRNEN —
Current Data Parameters
NAME NI-327a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20130723
Time 19.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 219
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 204.44
bW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
lI 10.00 usec
I 78.00000000 W
100.6228293 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 w
PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127716 MHz
WDW EM
SSB 0
LB 1.00 Hz
| GB 0
Wy | | | PC 1.40
|
I
|
t
e | . ‘
o N ISy

T

T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
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