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1. General and materials

All reactions were carried out under Ar atmosphere. Melting points were uncorrected. *H NMR spectra were
recorded on a Bruker DPX400 (400 MHz) spectrometer or a Bruker Avance Il 400 Nanobay spectrometer.
Chemical shifts are reported in parts per million (ppm) using residual CHCIs (7.26 ppm) as an internal standard.
Data are reported as follows: chemical shifts, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, sex =
sextet, m = multiplet), integration and coupling constants. *C NMR spectra were recorded on a Bruker
DPX400 (100 MHz) spectrometer or a Bruker Avance Il 400 Nanobay spectrometer (100 MHz), using
broadband proton decoupling. Chemical shifts are reported in ppm using the middle resonance of CDCl; (77.01
ppm) as an internal standard. **F NMR spectra were taken on a Bruker Avance |11 400 Nanobay spectrometer
(376 MHz), and chemical shifts were reported in ppm using trifluoromethylbenzene (0 ppm) as a standard.
Mass spectra were recorded by a Micromass LCT spectrometer (ESI-TOF). Column chromatography was
performed on neutral silica gel (Kanto Chemical, 75-150 pm). MPLC was performed using 40 x 300 mm i. d.
pre-packed column (silica gel, 50 um) with UV and RI detectors. Size exclusion chromatography (SEC)
measurements for polymers were performed at 40 °C using a Jasco GPC-900 system equipped with two Shodex
KF-804 L columns (linear, 8 mm x 300 mm) in THF at the flow rate of 1.0 mL min~t. The number average
molecular weight (Mnsec)) and dispersity (Mw/M,) were determined using poly(methyl methacrylate) standards
with the My (Mw/Mp)s of 1.25 x 10° g mol™ (1.07), 6.59 x 10° g mol* (1.02), 3.003 x 10° g mol™* (1.02), 1.385
x 10° g mol™ (1.05), 6.015 x 10* g mol™* (1.03), 3.053 x 10* g mol™* (1.02), and 1.155 x 10* g mol™* (1.04),
4.90 x 10% g mol ™ (1.10), 2.87 x 10° g mol™* (1.06), and 1.43 x 10® g mol™* (1.15). Tf,CH, was provided from

Central Glass Co., Ltd. and it can be also prepared by the Waller’s procedure in the laboratory.*

-S1-



2. Mukaiyama—Michael reaction of a,8-unsaturated lactones

Ethyl 2-(2-oxochroman-4-yl)acetate (6a)
o)
o)

EtO,C
6a

To a solution of 2H-chromen-2-one 3a (72.7 mg, 0.497 mmol) and triple carbon acid 1a (5.3 mg, 5.3 umol) in
CHCl; (1.5 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol) in
CHxCl, (0.5 mL) was slowly added at —78 °C. After being stirred for 30 min at the same temperature, the
reaction was gquenched with saturated NaHCO3 aqueous solution (15 mL), then it was extracted with Et,O (15
mL x 3) and washed with brine (15 mL). The combined organic layer was dried over anhydrous MgSO, and
concentrated under reduced pressure. Thus obtained residue was purified by column chromatography on silica
gel (hexane/EtOAc = 5 : 1) to give the adduct? in 91% yield (106 mg, 0.453 mmol). Colorless crystals (from
EtOAc/hexane); Mp. 50.0-52.5 °C; IR (neat) v 1762, 1715, 1145, 766 cm™; 'H NMR (400 MHz, CDCls)
6123 (3H,t,J=7.1Hz), 256 (1H, dd, J = 16.1, 7.9 Hz), 2.65 (1H, dd, J = 16.1, 6.8 Hz), 2.82 (1H, dd, J =
16.1, 4.6 Hz), 2.90 (1H, dd, J = 16.1, 5.8 Hz), 3.53-3.62 (1H, m), 4.14 (2H, g, J = 7.1 Hz), 7.06 (1H, d,J=8.1
Hz), 7.11 (1H, td, J = 7.5, 1.0 Hz), 7.22-7.32 (2H, m); *C NMR (100 MHz, CDCl;) 6 14.1, 31.5, 34.5, 39.0,
60.9, 117.2, 124.7, 125.0, 127.4, 128.9, 151.3, 167.5, 170.8; MS (ESI-TOF) m/z 257 [M+Na]*; HRMS calcd
for C13H14NaO3 [M+Na]*, 257.0790; found, 257.0788. Anal. Calcd for C13H1403: C, 66.66; H, 6.02. Found: C,
66.81; H, 5.99.

Ethyl 2-(5-iodo-2-0x0-6-phenyl-3,4-dihydro-2H-pyran-4-yl)acetate
o)
o)

/Ph

EtO,C 1

According to the synthetic procedure for 6a, this compound was obtained in 96% yield (187 mg, 0.484 mmol)
by the reaction of 5-iodo-6-phenyl-2H-pyran-2-one * 3f (150 mg, 0.503 mmol) with
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (127 mg, 0.628 mmol) in the presence of triple carbon acid la
(5.1 mg, 5.1 umol) in CH.CI; (2.0 mL) for 30 min at —78 °C and the following column chromatography on
silica gel (hexane/EtOAc =5 : 1). Pale yellow oil; IR (neat) v 2980, 1775, 1729, 1152, 1113, 1042, 1022,
698 cm™?; 'H NMR (400 MHz, CDCls) §1.29 (3H, t, J = 7.2 Hz), 2.53 (1H, dd, J = 16.6, 9.8 Hz), 2.78 (1H,
dd, J = 16.6, 3.6 Hz), 2.87 (1H, dd, J = 16.4, 7.2 Hz), 3.08 (1H, dd, J = 16.4, 2.6 Hz), 3.24-3.32 (1H, m), 4.19
(2H, g, J = 7.2 Hz), 7.35-7.42 (3H, m), 7.52-7.57 (2H, m); C NMR (100 MHz, CDCls) & 14.2, 34.0, 36.5,
40.9, 61.2, 75.3, 128.1, 129.3, 129.8, 134.4, 150.9, 166.3, 170.4; MS (ESI-TOF) m/z 387 [M+H]*; HRMS
calcd for CisHi6lOs [M+H]*, 387.0093; found, 387.0090. Anal. Calcd for CisHislOs: C, 46.65; H, 3.92.
Found: C, 46.90; H, 4.04.
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3. Mukaiyama—Michael/Mukaiyama aldol reaction
Ethyl 2-((3R*,45%*)-3-(1-((tert-butyldimethylsilyl)oxy)cyclohexyl)-2-oxochroman-4-yl)acetate (7a)

O
H

TBSO Q

EtO,C
7a

To a solution of 2H-chromen-2-one 3a (146 mg, 0.999 mmol) and triple carbon acid 1a (10 mg, 10 umol) in
CHCl; (3.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (243 mg, 1.20 mmol) in CH,Cl;
(0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of cyclohexanone (199 mg, 2.03
mmol) in CH.Cl; (0.5 mL) was added to the reaction mixture and it was additionally stirred for 30 min at the
same temperature. Then, the resulting mixture was quenched with saturated NaHCO3 aqueous solution (15 mL),
extracted with Et,O (15 mL x 3), and washed with brine (15 mL). The combined organic layer was dried over
anhydrous MgSO. and concentrated under reduced pressure. Thus obtained residue was purified by flash
column chromatography on silica gel (hexane/EtOAc = 20 : 1) to give the adduct in 99% yield (443 mg, 0.993
mmol). Its structure was also confirmed by an X-ray crystallographic analysis. Colorless crystals (from
EtOAc); Mp. 90.0-91.5°C; IR (ATR) v2928, 1750, 1732, 1151, 773 cm%; 'H NMR (400 MHz, CDCls) §
-0.44 (3H, s), 0.05 (3H, s), 0.70 (9H, s), 1.20 (3H, t, J = 7.1 Hz), 1.28-1.38 (1H, m), 1.38-1.49 (2H, m),
1.49-1.62 (3H, m), 1.65-1.75 (2H, m), 1.93-2.06 (2H, m), 2.48 (1H, dd, J = 15.9, 7.4 Hz), 2.54 (1H, dd, J = 15.9,
7.4 Hz), 3.10 (1H, s), 3.64 (1H, t,J =7.4 Hz), 4.10 (2H, q, J = 7.1 HZz), 6.94 (1H, d, J = 8.0 Hz), 7.04 (1H, t, J =
7.4 Hz), 7.16-7.23 (2H, m); *C NMR (100 MHz, CDCls) 5§-1.6,-0.7, 15.1, 19.2, 24.1, 24.6, 26.3, 26.9, 33.9,
37.7, 38.9, 42.8, 52.0, 61.8, 78.5, 118.0, 125.4, 125.7, 128.6, 129.2, 152.3, 169.1, 171.9; MS (ESI-TOF) m/z
469 [M+Na]*; HRMS calcd for CasH3sNaOsSi [M+Na]*, 469.2386; found, 469.2383. Anal. Calcd for
C25H3s0sSi: C, 67.23; H, 8.58. Found: C, 66.98; H, 8.62.

Ethyl 2-((3R*,45*)-3-(1-((tert-butyldimethylsilyl)oxy)cyclopentyl)-2-oxochroman-4-yl)acetate (8a)

According to the synthetic procedure for 7a, this compound was obtained in 87% yield (375 mg, 0.867 mmol)
by the reaction of 2H-chromen-2-one 3a (146 mg, 0.999 mmol), tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4
(243 mg, 1.20 mmol), and cyclopentanone (171 mg, 2.03 mmol) in the presence of triple carbon acid 1a (10 mg,
10 pmol) in CH2CI, (4.0 mL) at —78 °C for 30 min and the following flash column chromatography on silica
gel (hexane/EtOAc = 20 : 1). Relative configuration of this compound was assigned by its NOESY spectrum.
Colorless oil; IR (neat) v 2951, 2851, 1760, 1737, 1220, 1168, 1062, 837, 777 cm*; H NMR (400 MHz,
CDCls) 6-0.02 (3H, s), 0.07 (3H, s), 0.80 (9H, s), 1.11-1.19 (1H, m), 1.19 (3H, t, J = 7.2 Hz), 1.34-1.44 (1H,
m), 1.45-1.81 (5H, m), 2.03-2.15 (1H, m), 2.48 (1H, dd, J = 15.6, 8.0 Hz), 2.55 (1H, dd, J = 15.6, 6.9 Hz), 2.99
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(1H, d, J = 0.9 Hz), 3.90 (1H, m), 4.08 (2H, q, J = 7.2 Hz), 6.96 (1H, d, J = 8.0 Hz), 7.07 (1H, t, J = 7.5 Hz),
7.17-7.25 (2H, m); 3C NMR (100 MHz, CDCls) & -2.78. -2.73, 14.1, 18.3, 22.1, 23.5, 25.9, 33.6, 37.78,
37.82, 42.0, 54.3, 60.8, 85.7, 116.7, 124.5, 124.7, 128.4, 128.5, 151.1, 168.1, 170.7; MS (ESI-TOF) m/z 433
[M+H]*; HRMS calcd for C4H370sSi [M+H]*, 433.2410; found, 433.2417. Anal. Calcd for Cz4H360sSi: C,
66.63; H, 8.39. Found: C, 66.42; H, 8.45.

Ethyl 2-((3R*,45*)-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-2-oxochroman-4-yl)acetate (9a)
me M @
TBSO o)

EtO,C
9a

According to the synthetic procedure for 7a, this compound was obtained in 97% yield (396 mg, 0.974 mmol)
by the reaction of 2H-chromen-2-one 3a (146 mg, 0.999 mmol), tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4
(247 mg, 1.22 mmol), and acetone (118 mg, 2.03 mmol) in the presence of triple carbon acid 1a (10 mg, 10
umol) in CH2Cl; (4.0 mL) at —78 °C for 30 min and the following column chromatography on silica gel
(hexane/EtOAc = 15 : 1). Relative configuration of this compound was assigned by its NOESY spectrum.
Colorless oil; IR (neat) v 2936, 2853, 1764, 1736, 1253, 1221, 1162, 1038, 838, 779 cm*; 'H NMR (400
MHz, CDCl3) §-0.14 (3H, s), 0.02 (3H, s), 0.77 (9H, s), 1.11 (3H, s), 1.20 (3H, t, J = 7.2 Hz), 1.40 (3H, s),
2.48 (1H, dd, J = 15.9, 7.2 Hz), 2.56 (1H, dd, J = 15.9, 7.2 Hz), 2.80 (1H, d, J = 0.9 Hz), 3.85 (1H, brt, J = 7.2
Hz), 4.08 (2H, q, J = 7.2 Hz), 7.07-7.09 (1H, m), 7.12-7.15 (1H, m), 7.18-7.22 (2H, m); C NMR (100 MHz,
CDCls) 6-2.5,-2.2, 14.1, 18.0, 25.7, 28.4, 29.8, 33.4, 42.0, 57.1, 60.8, 74.9, 116.8, 124.4, 124.6, 128.0, 128.4,
151.2, 167.7, 170.8; MS (ESI-TOF) m/z 407 [M+H]*; HRMS calcd for CxHs50sSi [M+H]*, 407.2254;
found, 407.2258. Anal. Calcd for C2,H3405Si: C, 64.99; H, 8.43. Found: C, 64.94; H, 8.48.

Ethyl 2-((3R*,45*)-3-((1R*,25*)-1-((tert-butyldimethylsilyl)oxy)-2-methylcyclohexyl)-2-oxochroman-4-yl)
acetate (3,1°-anti-10a) and ethyl 2-((3R*,4S*)-3-((1S*,25*)-1-((tert-butyldimethylsilyl)oxy)-2-methyl-
cyclohexyl)-2-oxochroman-4-yl)acetate (3,1’-syn-10a)

3,1"-anti-10a 3,1'-syn-10a

According to the synthetic procedure for 7a, these compounds were obtained in 82% yield (380 mg, 0.794
mmol, 3’1-anti/syn = 8.1 : 1) by the reaction of 2H-chromen-2-one 3a (146 mg, 0.999 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (242 mg, 1.20 mmol), and 2-methylcyclohexanone (170 mg,
1.52 mmol) in the presence of triple carbon acid 1a (10 mg, 10 umol) in CH2Cl, (4.0 mL) at —78 °C for 30 min
and the following column chromatography on silica gel (hexane/EtOAc = 15 : 1). Additional recycling HPLC

(hexane/EtOAC = 15 : 1) was effective for separation the diastereomers to give less polar isomer 3,1°-syn-10a
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(41.7 mg, 90.5 umol, 9.1% yield) and more polar one 3,1’-anti-10a (338 mg, 0.734 mmol, 73% yield). The
configurations of both diastereomers were assigned by their NOESY spectra.

For 3,1°-syn-10a Colorless oil; IR (neat) v 2935, 2852, 1763, 1738, 1459, 1222, 1167, 1063, 837, 774 cm™*;
!H NMR (400 MHz, CDCl3) §0.22 (3H, s), 0.24 (3H, s), 0.75-0.85 (1H, m), 0.96 (9H, s), 1.04-1.13 (1H, m),
1.11 (3H, d, J=6.5Hz), 1.16 (3H, t, J = 7.1 Hz), 1.19-1.28 (2H, m), 1.30-1.44 (3H, m), 1.52 (1H, brd, J = 12.8
Hz), 1.62-1.72 (1H, m), 2.49 (1H, dd, J = 15.2, 10.1 Hz), 2.56 (1H, dd, J = 15.2, 4.6 Hz), 3.17 (1H, s), 3.82 (1H,
dd, J=10.1, 4.6 Hz), 4.05 (2H, q, J = 7.1 Hz), 6.97 (1H, d, J = 7.9 Hz), 7.03-7.09 (1H, m), 7.22 (1H,d, J=7.5
Hz), 7.22-7.26 (1H, m); *C NMR (100 MHz, CDCls) 6 -1.5, 14.0, 16.2, 19.7, 21.6, 25.0, 26.5, 30.5, 32.4,
34.2,396.1, 42.7, 53.3, 60.7, 81.0, 116.5, 124.67, 124.70, 128.1, 128.7, 150.08, 167.4, 170.5; MS (ESI-TOF)
m/z 406 [M+Na]*; HRMS calcd for CzH4NaOsSi [M+Na]*, 483.2543; found, 483.2548. Anal. Calcd for
C26H400sSi: C, 67.79; H, 8.75. Found: C, 68.00; H, 8.85.

For 3,1°-anti-10a Colorless oil; IR (neat) v 2978, 2851, 1769, 1732, 1460, 1142, 1087, 839, 778, 760 cm™*;
!H NMR (400 MHz, CDCl3) §0.09 (3H, s), 0.16 (3H, s), 0.67-0.78 (1H, m), 0.87-0.96 (1H, m), 0.90 (9H, s),
0.99 (3H, d, J = 6.6 Hz), 1.15-1.24 (1H, m), 1.20 (3H, t, J = 7.2 Hz), 1.33-1.69 (6H, m), 2.50 (2H, d, J=7.6
Hz), 3.19 (1H, d, J = 0.8 Hz), 3.52-3.61 (1H, m), 4.03-4.17 (2H, m), 6.98 (1H, d, J = 7.5 Hz), 7.08 (1H, td, J =
7.5, 0.9 Hz), 7.21 (1H, d, J = 7.5 Hz), 7.23-7.29 (1H, m); C NMR (100 MHz, CDCls) § -2.0, -1.7, 14.1,
15.5, 19.7, 21.4, 245, 26.7, 30.5, 34.2, 34.7, 38.0, 41.8, 54.3, 60.9, 80.2, 116.7, 124.1, 124.6, 128.0, 128.9,
151.4, 167.7, 170.7; MS (ESI-TOF) m/z 406 [M+Na]*; HRMS calcd for C,6H40NaOsSi [M+Na]*, 483.2543;
found, 483.2549. Anal. Calcd for C2sH400sSi: C, 67.79; H, 8.75. Found: C, 67.59; H, 8.80.

Ethyl 2-((3R*,4S*)-6-bromo-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-2-oxochroman-4-yl)acetate
(9b)

TBSO 0]

EtO,C

9b Br

Due to low solubility of the starting lactone 3b, this reaction was conducted under highly diluted conditions. To
a solution of 6-bromo-2H-chromen-2-one* 3b (112 mg, 0.498 mmol) and triple carbon acid 1a (4.9 mg, 4.9
pmol) in CH2CI; (9.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol)
in CH2Cl, (0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of acetone (55 uL, 0.75
mmol) in CH,Cl, (0.5 mL) was added to the reaction mixture and it was additionally stirred for 30 min at the
same temperature. After usual extractive workup, the obtained residue was purified by column chromatography
on silica gel (hexane/EtOAc = 10 : 1) to give the adduct in 89% yield (214 mg, 0.441 mmol). Relative
configuration of this compound was assigned by its NOESY spectrum. Colorless oil; IR (neat) v 2939, 2854,
1766, 1734, 1479, 1163, 1034, 838, 778 cm™; H NMR (400 MHz, CDCls) §-0.13 (3H, s), 0.03 (3H, s), 0.75
(9H, s), 1.17 (3H, s), 1.21 (3H, t, J = 7.1 Hz), 1.41 (3H, s), 2.49 (1H, dd, J = 16.1, 7.0 Hz), 2.56 (1H, dd, J =
16.1, 7.3 Hz), 2.77 (1H, d, J = 0.8 Hz), 3.76-3.83 (1H, m), 4.07-4.15 (2H, m), 6.86 (1H, brd, J = 7.8 Hz),
7.31-7.35 (1H, m), 7.34 (1H, s); **C NMR (100 MHz, CDCls) §-0.3, -0.0, 16.3, 20.2, 27.9, 30.9, 31.6, 35.5,
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44.0, 59.0, 63.2, 77.2, 119.1, 120.7, 128.8, 132.9, 133.5, 152.6, 169.2, 172.7; MS (ESI-TOF) m/z 507
[M+Na]*, 509 [M+2+Na]*; HRMS calcd for CxH33BrNaOsSi [M+Na]*, 507.1178; found, 507.1184. Anal.
Calcd for C,2H33BrOsSi: C, 54.43; H, 6.85. Found: C, 54.20; H, 6.84.

Ethyl  2-((3R*,45*)-7-bromo-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-2-oxochroman-4-yl)acetate
(9¢)

EtO,C
Br

9c

According to the synthetic procedure for 9b, this compound was obtained in 89% yield (214 mg, 0.441 mmol)
by the reaction of 7-bromo-2H-chromen-2-one* 3c (112 mg, 0.498 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (122 mg, 0.603 mmol), and acetone (55 uL, 0.75 mmol) in the
presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH,Cl, (10 mL) at —78 °C for 30 min and the following
column chromatography on silica gel (hexane/EtOAc = 10 : 1). Relative configuration of this compound was
assigned by its NOESY spectrum. Pale yellow oil; IR (neat) v 2950, 2930, 2850, 1750, 1730, 1600, 1580,
1480, 1405, 1160, 940, 835, 775 cm™t;  *H NMR (400 MHz, CDCls) §-0.14 (3H, s), 0.03 (3H, s), 0.75 (9H, s),
1.15 (3H, s), 1.20 (3H, t, J = 7.1 Hz), 1.40 (3H, s), 2.47 (1H, dd, J = 16.1, 7.2 Hz), 2.53 (1H, dd, J = 16.1, 7.2
Hz), 2.77 (1H, d, J = 0.8 HZz), 3.81 (1H, brt, J = 7.2 Hz), 4.09 (2H, g, J = 7.1 Hz), 7.08 (1H, d, J = 8.1 Hz), 7.13
(1H,d, J=1.9 Hz), 7.20 (1H, dd, J = 8.1, 1.9 Hz); 13C NMR (100 MHz, CDCls3) §-2.5, -2.2, 14.1, 18.0, 25.6,
28.6, 29.6, 33.0, 41.7, 56.8, 60.9, 75.0, 120.1, 121.2, 123.6, 127.6, 129.3, 151.8, 166.9, 170.6; MS (ESI-TOF)
m/z 507 [M+Na]*, 509 [M+2+Na]*; HRMS calcd for C»2H33BrNaOsSi [M+Na]*, 507.1178; found, 507.1183.
Anal. Calcd for CxH33BrOsSi: C, 54.43; H, 6.85. Found: C, 54.22; H, 6.90.

Ethyl  2-((3R*,4S*)-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-6-methyl-2-oxochroman-4-yl)acetate
(9d)

Me O
Me H
TBSO (@)
EtO,C
9d Me

According to the synthetic procedure for 7a, this compound was obtained in 90% yield (190 mg, 0.452 mmol)
by the reaction of 6-methyl-2H-chromen-2-one 3d (80.1 mg, 0.500 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (122 mg, 0.603 mmol), and acetone (55 uL, 0.75 mmol) in the
presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH>Cl, (4.0 mL) at —78 °C for 30 min and the following
column chromatography on silica gel (hexane/EtOAc = 10 : 1). Relative configuration of this compound was
assigned by its NOESY spectrum. Colorless oil; IR (neat) v 2932, 2852, 1759, 1736, 1498, 1214, 1162,
1036, 837, 778 cm™; 'H NMR (400 MHz, CDCls) 6 -0.01 (3H,s), 0.03 (3H, s), 0.78 (9H, s), 1.10 (3H, s),
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1.20 (3H, s), 1.40 (3H, s), 2.30 (3H, s), 2.48 (1H, dd, J = 15.8, 7.2 Hz), 2.54 (1H, dd, J = 15.8, 7.2 Hz), 2.78
(1H, brs), 3.80 (1H, t, J = 7.2 Hz), 4.10 (2H, g, J = 7.2 Hz), 6.85 (1H, d, J = 8.1 Hz), 6.97-7.03 (1H, m), 6.99
(1H, s); BC NMR (100 MHz, CDCl3) §-1.5, -1.2, 15.1, 19.0, 21.7, 26.7, 29.3, 30.9, 34.4, 43.0, 58.1, 61.7,
75.9, 117.4, 125.0, 129.3, 130.0, 135.2, 150.1, 169.0, 171.9; MS (ESI-TOF) m/z 443 [M+Na]*; HRMS calcd
for Ca3H3sNaOsSi [M+Na]*, 443.2230; found, 443.2246. Anal. Calcd for CasH3zs0sSi: C, 65.68; H, 8.63.
Found: C, 65.38; H, 8.63.

Ethyl 2-((3R*,45%*)-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-6-nitro-2-oxochroman-4-yl)acetate (9e)

Me O
Me H
TBSO (@)
EtO,C
9e NO,

To a solution of 6-nitro-2H-chromen-2-one® 3e (95.6 mg, 0.500 mmol) and triple carbon acid 1a (15 mg, 15
umol) in CH2Cl, (9.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (155 mg, 0.766 mmol)
in CH2Cl; (0.5 mL) was added at —78 °C. After being stirred for 30 min, the reaction mixture was treated with a
solution of acetone (74 pL, 1.0 mmol) in CH>CI, (0.5 mL) for 30 min at the same temperature. Since a small
amount of in situ-generated KSA was observed by TLC analysis at this stage, further acetone (74 pL, 1.0
mmol) was added to the reaction mixture and the resulting mixture was stirred for 30 min at —78 °C. After usual
extractive workup, the obtained residue was purified by column chromatography on silica gel (hexane/EtOAc =
6 : 1) to give the adduct in 90% vyield (183 mg, 0.451 mmol). Relative configuration of this compound was
assigned by its NOESY spectrum. Pale yellow oil; IR (neat) v 2960, 2930, 2850, 1770, 1730, 1530, 1340,
1250, 1160, 1030, 838, 780 cm™; H NMR (400 MHz, CDCl3) §-0.21 (3H, s), 0.02 (3H, s), 0.71 (9H, s), 1.22
(3H,t,J=7.1Hz), 1.24 (3H, s), 1.44 (3H, s), 2.54 (1H, dd, J = 16.5, 6.6 Hz), 2.64 (1H, dd, J = 16.5, 7.2 Hz),
2.82 (1H, d, J = 0.4 Hz), 3.89-3.95 (1H, m), 4.11 (2H, q, J = 7.1 Hz), 7.09 (1H, d, J = 7.1 Hz), 8.11-8.17 (2H,
m); C NMR (100 MHz, CDCls) §-2.5, 2.3, 14.1, 18.0, 25.7, 29.0, 29.4, 33.3, 41.7, 56.4, 61.2, 75.2, 117.7,
123.9, 124.3, 125.7, 144.2, 155.9, 165.9, 170.2; MS (ESI-TOF) m/z 474 [M+Na]*; HRMS calcd for
C22H33sNNaO-Si [M+Na]*, 474.1924; found, 474.1933. Anal. Calcd for C;;H33sNO;Si: C, 58.51; H, 7.37; N,
3.10. Found: C, 58.75; H, 7.58; N, 3.12.

Ethyl 2-((3R*,4S5*)-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-5-iodo-2-oxo-6-phenyl-3,4-dihydro-
2H-pyran-4-yl)acetate (9f)

TBSO @)

/Ph

EtO,C I
of

According to the synthetic procedure for 7a, this compound was obtained in 90% vyield (251 mg, 0.449 mmol)
by  the reaction  of  5-iodo-6-phenyl-2H-pyran-2-one®  3f (149 mg, 0.500 mmol),
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tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (124 mg, 0.613 mmol), and acetone (55 uL, 0.75 mmol) in the
presence of triple carbon acid 1a (5.1 mg, 5.1 umol) in CH2Cl, (2.0 mL) at —78 °C for 30 min and the following
column chromatography on silica gel (hexane/EtOAc = 6 : 1). Relative configuration of this compound was
assigned by its NOESY spectrum. Yellow crystals (from CH:Cly); Mp. 37.0-38.5 °C; IR (ATR) v 2956,
2927, 2853, 1760, 1729, 1148, 1045, 831, 771, 698 cm™*; 'H NMR (400 MHz, CDCls) §0.14 (3H, s), 0.17
(3H, s), 0.89 (9H, s), 1.27 (3H, t, J = 7.2 Hz), 1.40 (3H, s), 1.50 (3H, s), 2.55 (1H, dd, J = 16.2, 4.4 Hz), 2.82
(1H, dd, J = 16.2, 6.8 Hz), 2.89 (1H, brs), 3.57 (1H, ddd, J = 6.8, 4.4, 0.9 Hz), 4.12-4.21 (2H, m), 7.36-7.40
(3H, m), 7.48-7.53 (2H, m); C NMR (100 MHz, CDCls) §-1.2, -1.0, 15.2, 19.1, 26.8, 27.9, 30.9, 39.5, 43.7,
58.7, 62.0, 76.0, 77.3, 129.0, 130.1, 130.7, 135.7, 150.6, 167.5, 171.6; MS (ESI-TOF) m/z 581 [M+Na]";
HRMS calcd for CasHssINaOsSi [M+Na]*, 581.1196; found, 581.1193. Anal. Calcd for CasH3s10sSi: C,
51.61; H, 6.32. Found: C, 51.57; H, 6.44.

Ethyl 2-((3R",4S")-3-(2-((tert-butyldimethylsilyl)oxy)propan-2-yl)-2-oxo-6-phenyl-5-(phenylethynyl)-
3,4-dihydro-2H-pyran-4-yl)acetate (99)

According to the synthetic procedure for 7a, this compound was obtained in 86% yield (231 mg, 0.434 mmol)
by the reaction of 6-phenyl-5-(phenylethynyl)-2H-pyran-2-one ¢ 3g (137 mg, 0.503 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (185 mg, 0.916 mmol), and acetone (74 uL, 1.0 mmol) in the
presence of triple carbon acid 1a (9.9 mg, 9.9 umol) in CHCl, (4.0 mL) at —78 °C for 30 min and the following
column chromatography on silica gel (hexane/EtOAc = 10 : 1). Relative configuration of this compound was
assigned by its NOESY spectrum. Yellow oil; IR (neat) v 2961, 2926, 2852, 1764, 1729, 1159, 1035, 837,
778,696 cmt;  'H NMR (400 MHz, CDCls) §0.12 (3H, s), 0.13 (3H, s), 0.86 (9H, s), 1.24 (3H, t, J = 7.2 Hz),
1.37 (3H, s), 1.50 (3H, s), 2.66 (1H, dd, J = 16.0, 5.5 Hz), 2.72 (1H, dd, J = 16.0, 7.6 Hz), 2.82 (1H, d, J = 0.7
Hz), 3.50-3.56 (1H, m), 4.14 (2H, q, J = 7.2 Hz), 7.31-7.36 (3H, m), 7.38-7.44 (5H, m), 8.01-8.05 (2H, m);
13C NMR (100 MHz, CDCl3) 6-2.14, -2.12, 14.1, 18.1, 25.8, 27.4, 30.1, 35.8, 39.1, 55.9, 60.9, 75.0, 86.7, 95.5,
99.8, 123.2, 127.5, 127.9, 128.3, 128.4, 129.6, 131.2, 132.2, 152.8, 166.6, 171.0; MS (ESI-TOF) m/z 555
[M+Na]*; HRMS calcd for CsHsNaOsSi [M+Na]*, 555.2543; found, 555.2543. Anal. Calcd for
Cs2H400sSi: C, 72.14; H, 7.57. Found: C, 71.99; H, 7.60.
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4. Sequential Mukaiyama—Michael reaction
Ethyl 2-((35*,45*)-2-0x0-3-(3-0xobutyl)chroman-4-yl)acetate (11a)
0

EtO,C

11a

To a solution of 2H-chromen-2-one 3a (73.0 mg, 0.499 mmol) and triple carbon acid 1a (5.1 mg, 5.1 umol) in
CHxCI> (1.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (123 mg, 0.608 mmol) in
CHCI; (0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of freshly distillated methyl
vinyl ketone (63 pL, 0.76 mmol) in CH>Cl, (0.5 mL) was added to the reaction mixture over 1 h using a syringe
pump. This mixture was additionally stirred for 30 min at —78 °C, then the resultant was treated with a 2%
hydrochloric acid (5.0 mL) for 30 min at room temperature. After extractive workup and evaporation, thus
obtained residue was purified by column chromatography on silica gel (hexane/EtOAc = 3 : 1) to give this
product in 59% yield (90.1 mg, 0.296 mmol) along with isolation of simple Michael adduct 6a (24.1 mg, 0.103
mmol, 21% yield). Relative configuration of this compound was assigned by its NOESY spectrum. Colorless
crystals (from CH.Cl,); Mp. 34.0-35.0 °C; IR (ATR) v 1767, 1709, 1219, 1174, 1137, 757 cm%; H NMR
(400 MHz, CDCls) 61.21 (3H, t,J =7.1 Hz), 1.62-1.74 (1H, m), 1.77-1.88 (1H, m), 2.13 (3H, s), 2.47-2.67 (4H,
m), 2.82 (1H, ddd, J = 10.3, 5.6, 1.7 Hz), 3.34 (1H, td, J = 7.4, 1.7 Hz), 4.11 (2H, q, J = 7.1 Hz), 7.03 (1H, d, J
= 8.1 Hz), 7.11 (1H, td, J = 7.4, 1.0 Hz), 7.22-7.31 (2H, m); 3C NMR (100 MHz, CDCls) §14.1, 24.1, 300.1,
37.9, 40.0, 40.3, 44.4, 60.9, 116.8, 123.1, 124.9, 129.0, 129.1, 150.3, 169.3, 170.7, 207.0; MS (ESI-TOF) m/z
327 [M+Na]*; HRMS calcd for Ci7H20NaOs [M+Na]*, 327.1208; found, 327.1203. Anal. Calcd for
C17H200s: C, 67.09; H, 6.62. Found: C, 66.86; H, 6.68.

Ethyl 2-((3S*,45*)-2-0x0-3-(3-0x0-3-phenylpropyl)chroman-4-yl)acetate (12a)
o)

EtO,C
12a

To a solution of 2H-chromen-2-one 3a (72.9 mg, 0.499 mmol) and triple carbon acid 1a (5.0 mg, 5.0 umol) in
CH2CI> (1.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol) in
CHCI, (0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of phenyl vinyl ketone’ (101
mg, 0.764 mmol) in CH,Cl, (0.5 mL) was added to the reaction mixture and it was additionally stirred for 30
min at the same temperature. Then, the reaction mixture was treated with TfOH (0.1 mL) for 30 min at —78 °C.
The resulting mixture was quenched with a saturated NaHCO3 aqueous solution (15 mL), extracted with Et,O

(20 mL x 3), and washing with brine (20 mL). The combined organic layer was dried over anhydrous MgSQO.
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and concentrated under reduced pressure. Thus obtained residue was purified by column chromatography on
silica gel (hexane/EtOAc = 3 : 1) to give the adduct in 83% yield (152 mg, 0.415 mmol). Relative configuration
of this compound was assigned by its NOESY spectrum. Colorless crystals (from CH.Cl,); Mp.
62.0-63.0 °C; IR (ATR) v 2947, 1767, 1734, 1719, 1682, 1221, 1209, 1173, 1133, 764, 687 cm*; 'H NMR
(400 MHz, CDCl3) 61.22 (3H, t, J = 7.2 Hz), 1.92-1.97 (1H, m), 1.98-2.04 (1H, m), 2.54 (1H, dd, J =16.2, 7.5
Hz), 2.61 (1H, dd, J = 16.2, 7.7 Hz), 2.95 (1H, ddd, J = 10.2, 5.5, 1.7 Hz), 3.06 (1H, ddd, J = 18.1, 8.6, 5.6 Hz),
3.19 (1H, ddd, J = 18.1, 8.3, 6.8 Hz), 3.43 (1H, td, J = 7.4, 1.7 Hz), 4.13 (2H, q, J = 7.2 Hz), 7.06 (1H, d, J =
7.2 Hz), 7.09-7.15 (1H, m), 7.24-7.32 (2H, m), 7.41-7.48 (2H, m), 7.52-7.59 (1H, m), 7.89-7.96 (2H, d, J = 8.4
Hz); 3C NMR (100 MHz, CDCls) §14.1, 24.6, 35.6, 38.0, 40.0, 44.6, 61.0, 116.9, 123.2, 124.9, 128.0, 128.6,
129.0, 129.1, 133.4, 136.6, 150.4, 169.4, 170.7, 198.4; MS (ESI-TOF) m/z 389 [M+Na]*; HRMS calcd for
C22H22NaOs [M+Na]*, 389.1365; found, 389.1360. Anal. Calcd for CxH2,0s: C, 72.12; H, 6.05. Found: C,
72.22; H, 6.23.

Ethyl 2-((3R*,45*)-3-(2-methyl-4-oxopentan-2-yl)-2-oxochroman-4-yl)acetate (13a)

O

Me (0]
Me—,,

Me

EtO,C
13a

According to the synthetic procedure for 11a, the reaction of 2H-chromen-2-one 3a (73.4 mg, 0.502 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (121 mg, 0.598 mmol), and mesityl oxide (73.7 mg, 0.751
mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH.ClI, (2.0 mL) was carried out at —78 °C
for 30 min. Then, the mixture was treated with 10% hydrochloric acid (5.0 mL) for 30 min at room temperature
and quenched with a saturated NaHCO3; aqueous solution (15 mL). After usual extractive workup, column
chromatography of the resulting mixture on silica gel (hexane/EtOAc = 4 : 1) gave this product (102 mg, 0.305
mmol, 61% yield) and 1,2-adduct (21.2 mg, 63.3 umol, 13% yield). Relative configuration of 13a was assigned
by its NOESY spectrum. Yellow crystals (from CH.Clz); Mp. 52.0-53.0 °C; IR (ATR) v 2973, 2930, 1756,
1729, 1718, 1145, 1028, 733 cm™’; 'H NMR (400 MHz, CDCls) §0.76 (3H, s), 1.09 (3H, s), 1.21 (3H, t, J =
7.2 Hz), 2.10 (3H, s), 2.31 (1H, d, J = 17.5 Hz), 2.50 (1H, dd, J = 15.9, 7.4 Hz), 2.57 (1H, dd, J = 15.9, 7.4 Hz),
2.61 (1H, d, J = 17.5 Hz), 3.22 (1H, brs), 3.57 (1H, t, J = 7.4 Hz), 4.05-4.18 (2H, m), 6.98 (1H, dd, J = 7.2, 0.9
Hz), 7.09 (1H, td, J = 7.4, 0.9 Hz), 7.20-7.28 (2H, m); *C NMR (100 MHz, CDCl;) 6 14.1, 25.6, 26.3, 31.7,
33.7, 36.5, 42.0, 51.0, 52.7, 60.9, 116.6, 124.5, 124.9, 128.1, 128.8, 151.0, 168.5, 170.7, 207.2; MS
(ESI-TOF) m/z 335 [M+Na]*; HRMS calcd for CigH24NaOs [M+Na]*, 335.1521; found, 335.1520. Anal.
Calcd for C19H240s: C, 68.66; H, 7.28. Found: C, 68.41; H, 7.30.
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Ethyl 2-((35*,45*)-6-bromo-2-oxo-3-(3-0x0-3-phenylpropyl)chroman-4-yl)acetate (12b)
o]

EtO,C

12b

To a solution of 6-bromo-2H-chromen-2-one* 3b (113 mg, 0.502 mmol) and triple carbon acid 1a (5.2 mg, 5.2
umol) in CH2CI; (9.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (122 mg, 0.603 mmol)
in CH.Cl, (0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of phenyl vinyl ketone’ (102
mg, 0.772 mmol) in CH,Cl; (0.5 mL) was added to the reaction mixture and it was additionally stirred for 30
min at the same temperature. Then, the reaction mixture was treated with TfOH (0.1 mL) for 1 h at —78 °C. The
resulting mixture was quenched with a saturated NaHCOj3; aqueous solution (15 mL), extracted with Et,O (20
mL x 3), and washing with brine (20 mL). The combined organic layer was dried over anhydrous MgSO. and
concentrated under reduced pressure. Thus obtained residue was purified by column chromatography on silica
gel (hexane/EtOAc = 5 : 1) to give the adduct in 83% yield (186 mg, 0.418 mmol). Relative configuration of
this compound was assigned by its NOESY spectrum. Colorless oil; IR (neat) v 2980, 2930, 1765, 1730,
1690, 1480, 1220, 1180, 820, 750, 735, 690 cm?*; H NMR (400 MHz, CDCls) §1.23 (3H, t, J = 7.1 Hz),
1.81-1.93 (1H, m), 1.96-2.07 (1H, m), 2.53 (1H, dd, J = 16.3, 7.6 Hz), 2.61 (1H, dd, J = 16.3, 7.2 HZz), 2.94 (1H,
ddd, J =10.2, 5.5, 1.7 Hz), 3.06 (1H, ddd, J = 18.2, 7.7, 6.6 Hz), 3.17 (1H, dt, J = 18.2, 7.2 Hz), 3.36-3.43 (1H,
m), 4.14 (2H, q, J =7.1 Hz), 6.94 (1H, d, J = 8.4 Hz), 7.38-7.48 (4H, m), 7.56 (1H, t, J = 7.7 Hz), 7.92 (2H, d, J
= 8.4 Hz); C NMR (100 MHz, CDCls) 614.1, 24.6, 35.4, 37.9, 39.8, 44.3, 61.1, 117.4, 118.6, 125.4, 128.0,
128.6, 131.9, 132.0, 133.3, 136.5, 149.5, 168.6, 170.4, 198.2; MS (ESI-TOF) m/z 467 [M+H]*, 469
[M+2+H]*; HRMS calcd for CxH21BrNaOs [M+Na]*, 467.0470; found, 467.0469. Anal. Calcd for
C22H21BrOs: C, 59.34; H, 4.75. Found: C, 59.53; H, 4.86.

Ethyl 2-((35*,45*)-7-bromo-2-oxo-3-(3-0xo0-3-phenylpropyl)chroman-4-yl)acetate (12c)
o)

EtO,C

12c

According to the synthetic procedure for 12b, this compound was obtained in 73% yield (162 mg, 0.365 mmol)
by the reaction of 7-bromo-2H-chromen-2-one* 3c (113 mg, 0.502 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (124 mg, 0.613 mmol), and phenyl vinyl ketone’ (102 mg,
0.772 mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH,CI, (10 mL) for 30 min at
—78 °C and the following desilylation with TfOH (0.1 mL). Its isolation was achieved by column
chromatography on silica gel (hexane/EtOAc = 3 : 1). Relative configuration of this compound was assigned by
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its NOESY spectrum. Pale yellow oil; IR (neat) v 2980, 2930, 1771, 1730, 1680, 1600, 1481, 1408, 1212,
1179, 1075, 690 cm*; 'H NMR (400 MHz, CDCls) §1.22 (3H, t, J = 7.1 Hz), 1.81-1.92 (1H, m), 1.97-2.08 (1H,
m), 2.52 (1H, dd, J = 16.3, 7.7 Hz), 2.60 (1H, dd, J = 16.3, 7.1 Hz), 2.94 (1H, ddd, J = 10.2, 5.4, 1.4 Hz), 3.05
(1H, ddd, J = 18.2, 8.0, 5.9 Hz), 3.17 (1H, dt, J = 18.2, 7.5 Hz), 3.37-3.43 (1H, m), 4.08-4.17 (2H, m), 7.16 (1H,
d, J =8.0 Hz), 7.22-7.28 (2H, m), 7.45 (2H, t, J = 7.5 HZz), 7.56 (1H, t, J = 7.0 Hz), 7.92 (2H, d, J = 7.7 Hz);
13C NMR (100 MHz, CDCl3) 614.1, 24.6, 35.4, 37.7, 39.8, 44.4, 61.0, 120.2, 121.9, 122.3, 128.0, 128.6, 130.4,
133.3, 136.5, 151.0, 168.5, 170.5, 198.2; MS (ESI-TOF) m/z 467 [M+Na]*, 469 [M+2+Na]*; HRMS calcd
for Cy2H2:BrNaOs [M+Na]*, 467.0470; found, 467.0471. Anal. Calcd for C;,H21BrOs: C, 59.34; H, 4.75.
Found: C, 59.24; H, 4.77.

Ethyl 2-((35*,45*)-6-methyl-2-0x0-3-(3-0x0-3-phenylpropyl)chroman-4-yl)acetate (12d)
o)

EtO,C

12d

According to the synthetic procedure for 12a, this compound was obtained in 79% yield (151 mg, 0.397 mmol)
by the reaction of 6-methyl-2H-chromen-2-one 3d (80.1 mg, 0.500 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (124 mg, 0.613 mmol), and phenyl vinyl ketone’ (101 mg,
0.764 mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH2Cl, (4.0 mL) at —78 °C for 30
min and the following desilylation with TfOH (0.1 mL). Its isolation was achieved by column chromatography
on silica gel (hexane/EtOAc = 5 : 1). Relative configuration of this compound was assigned by its NOESY
spectrum. Colorless oil; IR (neat) v 2980, 2920, 1760, 1730, 1680, 1494, 1203, 686 cm*; H NMR (400
MHz, CDCls) §1.22 (3H, t, J = 7.1 Hz), 1.82-1.93 (1H, m), 1.95-2.06 (1H, m), 2.31 (3H, s), 2.53 (1H, dd, J =
16.2, 7.3 Hz), 2.58 (1H, dd, J = 16.2, 7.6 Hz), 2.92 (1H, ddd, J = 10.0, 5.5, 1.5 Hz), 3.05 (1H, ddd, J = 18.0, 8.6,
5.6 Hz), 3.17 (1H, ddd, J = 18.0, 8.6, 6.8 Hz), 3.33-3.40 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 6.93 (1H, d, J = 8.0
Hz), 7.05 (1H, s), 7.07 (1H, d, J = 8.0 Hz), 7.40-7.48 (2H, m), 7.55 (1H, tt, J = 7.3, 1.2 Hz), 7.90-7.94 (2H, m);
13C NMR (100 MHz, CDCl3) 614.1, 20.7, 24.6, 35.6, 38.0, 40.0, 44.6, 60.5, 116.5, 122.8, 128.0, 128.6, 129.42,
129.44, 133.2, 134.5, 136.5, 148.3, 169.6, 170.8, 198.4; MS (ESI-TOF) m/z 403 [M+Na]*; HRMS calcd for
C23H24NaOs [M+Na]*, 403.1521; found, 403.1520.

Ethyl 2-((3S*,45*)-6-nitro-2-o0xo0-3-(3-0xo-3-phenylpropyl)chroman-4-yl)acetate (12¢)
o)

EtO,C

12e
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According to the synthetic procedure for 12b, this compound was obtained in 77% yield (157 mg, 0.382 mmol)
by the reaction of 6-nitro-2H-chromen-2-one® 3e (95.3 mg, 0.499 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (153 mg, 0.756 mmol), and phenyl vinyl ketone’ (106 mg,
0.802 mmol) in the presence of triple carbon acid 1a (15 mg, 15 umol) in CH,Cl, (10 mL) at —78 °C for 30 min
and the following desilylation with TfOH (0.1 mL). Its isolation was achieved by column chromatography on
silica gel (hexane/EtOAc = 5 : 1). Relative configuration of this compound was assigned by its NOESY
spectrum. Colorless oil; IR (neat) v 2975, 2925, 1779, 1748, 1682, 1525, 1341, 1230, 1091, 751, 693 cm%;
!H NMR (400 MHz, CDCls) §1.24 (3H, t,J = 7.1 Hz), 1.83-1.96 (1H, m), 2.00-2.12 (1H, m), 2.59 (1H, dd, J =
16.6, 7.5 Hz), 2.69 (1H, dd, J = 16.6, 6.9 Hz), 3.03 (1H, ddd, J = 10.2, 5.4, 2.0 Hz), 3.09 (1H, ddd, J = 18.2, 7.5,
6.0 Hz), 3.19 (1H, dt, J = 18.2, 7.3 Hz), 3.52-3.58 (1H, m), 4.15 (2H, q, J = 7.1 Hz), 7.20 (1H, d, J = 8.0 Hz),
7.43-7.49 (2H, m), 7.57 (1H, t, J = 7.3 Hz), 7.90-7.94 (2H, m), 8.21 (1H, dd, J = 8.0, 2.6 Hz), 8.25 (1H, d, J =
2.6 Hz); 3C NMR (100 MHz, CDCl;) §14.1, 24.6, 35.2, 37.9, 43.9, 61.3, 117.8, 124.5, 125.0, 125.2, 128.0,
128.7, 133.4, 136.4, 144.4, 155.0, 167.5, 170.0, 198.0; MS (ESI-TOF) m/z 434 [M+Na]*; HRMS calcd for
C22H21NaNOs [M+Na]*, 434.1216; found, 434.1213. Anal. Calcd for C,;H21NOeg: C, 64.23; H, 5.15; N, 3.40.
Found: C, 64.22; H, 5.16; N, 3.36.

Ethyl  2-((35*,45*)-5-i0do-2-0x0-3-(3-0x0-3-phenylpropyl)-6-phenyl-3,4-dihydro-2H-pyran-4-yl)acetate
(12f)

EtO,C I

12f

According to the synthetic procedure for 12a, this compound was obtained in 84% yield (218 mg, 0.421 mmol)
by  the reaction  of  5-iodo-6-phenyl-2H-pyran-2-one®  3f (149 mg, 0.500 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol), and phenyl vinyl ketone’ (102 mg,
0.772 mmol) in the presence of triple carbon acid 1a (5.1 mg, 5.1 umol) in CH2Cl, (3.0 mL) at —78 °C for 30
min and the following desilylation with TfOH (0.1 mL). Its isolation was achieved by column chromatography
on silica gel (hexane/EtOAc = 4 : 1). Relative configuration of this compound was assigned by its NOESY
spectrum. Colorless oil; IR (neat) v 3050, 2970, 2920, 1760, 1730, 1680, 1600, 1580, 1495, 1450, 1370,
1230, 1180, 1105, 1000, 960, 760, 695 cm™?; 'H NMR (400 MHz, CDCls) § 1.29 (3H, t, J = 7.2 Hz),
2.21-2.32 (1H, m), 2.32-2.41 (1H, m), 2.56 (1H, dd, J = 16.7, 9.8 Hz), 2.79 (1H, dd, J = 16.7, 3.7 Hz), 2.92 (1H,
ddd, J =9.8, 6.0, 1.2 Hz), 3.09-3.27 (3H, m), 4.19 (2H, q, J = 7.2 Hz), 7.38-7.42 (3H, m), 7.46 (2H, t,J=7.4
Hz), 7.54-7.61 (3H, m), 7.97 (2H, brd, J = 7.1 Hz); 13C NMR (100 MHz, CDCls) 5§15.2, 26.3, 36.6, 37.4, 45.7,
48.6, 62.2, 74.5, 129.0, 129.1, 129.6, 130.3, 134.2, 129.44, 133.2, 134.3, 135.1, 150.9, 169.5, 171.4, 199.3;
MS (ESI-TOF) m/z 541 [M+Na]*; HRMS calcd for C.sH23INaOs [M+Na]*, 541.0488; found, 541.0485.
Anal. Calcd for C4H2310s: C, 55.61; H, 4.47. Found: C, 55.45; H, 4.65.
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Ethyl 2-((3S",4S")-2-0x0-3-(3-0x0-3-phenylpropyl)-6-phenyl-5-(phenylethynyl)-3,4-dihydro-2H-pyran-
4-yl)acetate (129)

According to the synthetic procedure for 12a, this compound was obtained in 72% yield (177 mg, 0.359 mmol)
by the reaction of 6-phenyl-5-(phenylethynyl)-2H-pyran-2-one® 3g (136 mg, 0.499 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (155 mg, 0.766 mmol), and phenyl vinyl ketone’ (119 mg,
0.902 mmol) in the presence of triple carbon acid 1a (10 mg, 10 umol) in CHClI, (5.0 mL) at —78 °C for 30 min
and the following desilylation with TfOH (0.1 mL). Its isolation was achieved by column chromatography on
silica gel (hexane/EtOAc = 5 : 1). Relative configuration of this compound was assigned by its NOESY
spectrum. Pale yellow oil; IR (neat) v 3153, 2991, 2938, 1964, 1892, 1769, 1730, 1681, 1597, 1487, 1443,
1374, 1260, 1229, 1180, 1099, 1000, 759, 691 cm; H NMR (400 MHz, CDCls) §1.26 (3H, t, J = 7.1 Hz),
2.25 (2H, q, J = 7.5 Hz), 2.63 (1H, dd, J = 16.6, 9.0 Hz), 2.83 (1H, dd, J = 16.6, 4.8 Hz), 2.95 (1H, td, J = 7.5,
2.6 Hz), 3.10-3.20 (2H, m), 3.25 (1H, dt, J = 18.0, 7.5 Hz), 4.17 (2H, q, J = 7.1 Hz), 7.31-7.36 (3H, m),
7.38-7.48 (7H, m), 7.53-7.59 (1H, m), 7.94-7.99 (2H, m), 8.02-8.07 (2H, m); 3C NMR (100 MHz, CDCls) &
14.1, 24.8, 35.6, 37.2, 40.0, 42.9, 61.1, 86.3, 95.8, 99.2, 122.9, 127.7, 128.0, 128.4, 128.5, 128.6, 129.9, 131.1,
131.9, 133.2, 136.6, 153.0, 168.6, 171.0, 198.4; MS (ESI-TOF) m/z 493 [M+H]*; HRMS calcd for C32H290s
[M+H]*, 493.2015; found, 493.2018.

Ethyl 2-((35*,45*)-2-0x0-3-((R*)-3-oxocyclopentyl)chroman-4-yl)acetate  (3,3’-syn-14a) and ethyl
2-((35*,4S*)-2-0x0-3-((S*)-3-oxocyclopentyl)chroman-4-yl)acetate (3,3’-anti-14a)

3,3'-syn-14a 3,3"-anti-14a

According to the synthetic procedure for 12a, the reaction of 2H-chromen-2-one 3a (146 mg, 0.999 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (251 mg, 1.24 mmol), and cyclopent-2-en-1-one (124 mg, 1.51
mmol) in the presence of triple carbon acid 1a (10 mg, 10 umol) in CH2Cl, (4.0 mL) was conducted. After
being stirred for 30 min at —78 °C, this mixture was treated with 2% hydrochloric acid (5.0 mL) for 30 min at
room temperature. Then, the mixture was quenched with a saturated NaHCOs; aqueous solution (10 mL) and
extracted with Et,O (15 mL x 3). The combined organic layer was washed with a saturated NaHCO3; aqueous

solution (10 mL) and brine (10 mL), dried over anhydrous MgSQa, and evaporated. Column chromatography on
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silica gel (hexane/EtOAc = 2 : 1) of the resulting residue gave a mixture of two diastereomers in 84% yield
(267 mg, 0.844 mmol, 3,3°-syn/anti = 1 : 2.9) by. Separation of the diastereomers was achieved by recycling
HPLC technique (hexane/EtOAc = 2 : 1) to give less polar isomer 3,3'-syn-14a and more polar one
3,3"-anti-14a in 21% (67 mg, 0.212 mmol) and 59% (188 mg, 0.595 mmol) yields, respectively. Structure of
3,3'-syn-14a was confirmed by an X-ray crystallographic analysis. 3,4-Anti configuration of 3,3'-anti-14a was
assigned by its NOESY spectrum.

For 3,3'-syn-14a Colorless crystals (from EtOAc/hexane); Mp. 89.0-90.5 °C; IR (ATR) v 2964, 1753,
1735, 1458, 1134, 910, 850, 760 cm™*; H NMR (400 MHz, CDCls) §1.23 (3H, t, J = 7.2 Hz), 1.75-1.89 (1H,
m), 1.97-2.21 (4H, m), 2.29-2.46 (2H, m), 2.56 (2H, d, J = 7.3 Hz), 2.79 (1H, dd, J = 10.1, 1.4 Hz), 3.35-3.42
(1H, m), 4.13 (2H, q, J = 7.2 Hz), 7.07 (1H, dd, J = 8.1, 1.0 Hz), 7.14 (1H, td, J = 7.6, 1.0 Hz), 7.24 (1H, dd, J
=7.6,1.7 Hz), 7.29-7.35 (1H, m); 3C NMR (100 MHz, CDCl;) §14.1, 27.9, 36.4, 36.8, 37.4, 39.8, 43.0, 50.6,
61.1, 116.9, 122.9, 125.2, 128.9, 129.2, 150.6, 167.8, 170.6, 216.0; MS (ESI-TOF) m/z 339 [M+Na]*;
HRMS calcd for CisH20NaOs [M+Na]*, 339.1208; found, 339.1211. Anal. Calcd for CisH200s: C, 68.34; H,
6.37. Found: C, 68.13; H, 6.34.

For 3,3-anti-14a Colorless crystals (from EtOAc/hexane); Mp. 40.0-42.5 °C; IR (ATR) v 2957, 1765,
1738, 1725, 1457, 1215, 1160, 855, 759 cm™*; 'H NMR (400 MHz, CDCls) 6 1.21 (3H, t, J = 7.1 Hz),
1.63-1.76 (1H, m), 1.98-2.38 (6H, m), 2.56 (2H, d, J = 7.5 Hz), 2.79 (1H, d, J = 9.0 Hz), 3.55 (1H,t,J =75
Hz), 4.12 (2H, q, J = 7.1 Hz), 7.03 (1H, d, J = 8.1 Hz), 7.13 (1H, t, J = 7.3 Hz), 7.24-7.33 (2H, m); *C NMR
(100 MHz, CDCls) 6 14.1, 27.6, 35.4, 36.2, 38.1, 39.8, 43.1, 50.4, 61.0, 116.9, 122.9, 125.1, 128.9, 129.2,
150.5, 168.2, 170.7, 216.2; MS (ESI-TOF) m/z 339 [M+Na]*; HRMS calcd for CigHoNaOs [M+Na]*,
339.1208; found, 339.1209. Anal. Calcd for C1sH200s: C, 68.34; H, 6.37. Found: C, 68.16; H, 6.37.

Ethyl 2-((35*,45*)-6-bromo-2-o0x0-3-((R*)-3-oxocyclopentyl)chroman-4-yl)acetate (3,3'-syn-14b) and
Ethyl 2-((35*,45*)-6-bromo-2-oxo-3-((S*)-3-oxocyclopentyl)chroman-4-yl)acetate (3,3"-anti-14b)

EtO,C EtO,C

Br Br
3,3-syn-14b 3,3"-anti-14b
According to the synthetic procedure for 12b, the reaction of 6-bromo-2H-chromen-2-one* 3b (113 mg, 0.502
mmol), tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (123 mg, 0.608 mmol), and cyclopent-2-en-1-one (62
mg, 0.755 mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH2Cl, (10 mL) was conducted.
After being stirred for 30 min at —78 °C, this reaction mixture was treated with 2% hydrochloric acid (5.0 mL)
for 30 min at room temperature. Then, the mixture was diluted with H,O (10 mL) and extracted with Et,O (20
mL x 3). The combined organic layer was washed with saturated NaHCO3 aqueous solution (15 mL) and brine
(15 mL), dried over anhydrous MgSO,, and evaporated. A mixture of two diastereomers was obtained in 72%
yield (143 mg, 0.362 mmol, 3,3’-syn/anti = 1 : 2.4) by column chromatography on silica gel (hexane/EtOAc =
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3 : 1) of the resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique
(hexane/EtOAc = 1.5 : 1) to give less polar isomer 3,3'-syn-14b and more polar one 3,3"-anti-14b in 18% (35.9
mg, 90.8 umol) and 42% (83.8 mg, 0.212 mmol) yields, respectively. Structure of 3,3'-syn-14b was confirmed
by an X-ray crystallographic analysis. 3,4-Anti configuration of 3,3'-anti-14b was assigned by its NOESY
spectrum.

For 3,3'-syn-14b Colorless crystals (from EtOAc/hexane); Mp. 94.0-95.5 °C. IR (ATR) v 2948, 1765,
1735, 1720, 1478, 1160, 1138, 824, 486 cm™*; 'H NMR (400 MHz, CDCls) § 1.23 (3H, t, J = 7.1 Hz),
1.73-1.87 (1H, m), 1.96-2.20 (4H, m), 2.29-2.48 (2H, m), 2.55 (2H, d, J = 7.5 Hz), 2.77 (1H, d, J = 10.2 Hz),
3.35(1H,t,J=7.5Hz), 4.14 (2H, q, J = 7.1 Hz), 6.95 (1H, d, J = 8.5 HZz), 7.37-7.45 (2H, m); *C NMR (100
MHz, CDCls) ¢ 14.1, 27.9, 36.4, 36.6, 38.4, 39.6, 42.9, 50.2, 61.2, 117.6, 118.7, 125.0, 131.6, 132.2, 149.6,
167.0, 170.2, 215.6; MS (ESI-TOF) m/z 417 [M+Na]*, 419 [M+2+Na]*; HRMS calcd for CisH19BrNaOs
[M+Na]*, 417.0314; found, 417.0310. Anal. Calcd for C1sH19BrOs: C, 54.70; H, 4.85. Found: C, 54.75; H,
4.86.

For 3,3"-anti-14b  Colorless oil; IR (neat) v 2991, 1778, 1741, 1731, 1480, 1220, 1169, 821, 757 cm!; 'H
NMR (400 MHz, CDCls) 61.24 (3H,t, J = 7.1 Hz), 1.60-1.76 (1H, m), 2.05-2.19 (3H, m), 2.19-2.31 (2H, m),
2.36 (1H, dd, J = 18.1, 7.1 Hz), 2.56 (2H, d, J = 7.5 Hz), 2.76 (1H, d, J = 10.2 Hz), 3.53 (1H, t, J = 7.5 Hz),
4.07-4.20 (2H, m), 6.92-6.97 (1H, m), 7.39-7.45 (2H, m); *C NMR (100 MHz, CDCls) § 14.1, 27.7, 35.3,
36.1, 38.0, 39.5, 43.0, 50.0, 61.2, 117.5, 118.2, 125.0, 131.6, 132.3, 149.6, 167.4, 170.3, 215.8; MS
(ESI-TOF) m/z 417 [M+Na]*, 419 [M+2+Na]*; HRMS calcd for CisH1sBrNaOs [M+Na]*, 417.0314; found,
417.0318. Anal. Calcd for CisH19BrOs: C, 54.70; H, 4.85. Found: C, 54.46; H, 4.80.

Ethyl 2-((35*,4S*)-2-0x0-3-((R*)-3-oxocyclohexyl)chroman-4-yl)acetate  (3,3'-syn-15a) and ethyl
2-((35*,4S*)-2-0x0-3-((S*)-3-oxocyclohexyl)chroman-4-yl)acetate (3,3"-anti-15a)

3,3"-syn-15a 3,3"-anti-15a

According to the synthetic procedure for 12a, the reaction of 2H-chromen-2-one 3a (147 mg, 1.01 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (243 mg, 1.20 mmol), and cyclohex-2-en-1-one (146 mg, 1.52
mmol) in the presence of triple carbon acid 1a (10 mg, 10 umol) in CH2Cl, (4.0 mL) was conducted. After
being stirred for 30 min at —78 °C, this reaction mixture was treated with 2% hydrochloric acid (5.0 mL) for 30
min at room temperature. Then, the mixture was diluted with H,O (10 mL) and extracted with Et,O (20 mL x 3).
The combined organic layer was washed with saturated NaHCO3 aqueous solution (15 mL) and brine (15 mL),
dried over anhydrous MgSQ., and evaporated. A mixture of two diastereomers was obtained in 93% vyield (308
mg, 0.929 mmol, 3,3’-syn/anti = 1.1 : 1) by column chromatography on silica gel (hexane/EtOAc = 2 : 1) of the
resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique (hexane/EtOAc =

1.5 : 1) to give less polar isomer 3,3'-syn-15a and more polar one 3,3-anti-15a in 46% (154 mg, 0.466 mmol)
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and 42% (140 mg, 0.424 mmol) vyields, respectively. Structure of 3,3'-syn-15a was confirmed by an X-ray
crystallographic analysis. 3,4-Anti configuration of 3,3'-anti-15a was assigned by its NOESY spectrum.

For 3,3'-syn-15a Colorless crystals (from hexane); Mp. 97.5-99.0 °C; IR (ATR) v 2961, 1758, 1732, 1707,
1487, 1223, 1148, 764, 504 cm™t; 'H NMR (400 MHz, CDCls) 61.22 (3H, t, J = 7.2 Hz), 1.42-1.62 (2H, m),
1.71-1.89 (2H, m), 2.00-2.16 (2H, m), 2.18-2.29 (1H, m), 2.29-2.38 (1H, m), 2.50-2.58 (1H, m), 2.53 (2H, d, J
=7.5Hz),2.73 (1H, dd J =9.3, 1.5 Hz), 3.47 (1H, td, J = 7.5, 1.5 Hz), 4.13 (2H, q, J = 7.2 Hz), 7.03 (1H, dd, J
= 8.1, 1.0 Hz), 7.12 (1H, td, J = 7.6, 1.0 Hz), 7.23 (1H, dd, J = 7.6, 1.6 Hz), 7.26-7.32 (1H, m); *C NMR
(100 MHz, CDCls) 614.1, 24.4, 29.5, 34.8, 37.6, 39.8, 41.0, 45.3, 50.9, 61.0, 116.8, 122.9, 125.1, 128.9, 129.2,
150.6, 167.9, 170.5, 209.2; MS (ESI-TOF) m/z 353 [M+Na]*; HRMS calcd for CisH.2NaOs [M+Na],
353.1365; found, 353.1354. Anal. Calcd for C19H22,0s: C, 69.07; H, 6.71. Found: C, 69.05; H, 6.70.

For 3,3-anti-15a Pale yellow oil; IR (neat) v 2945, 1766, 1729, 1711, 1484, 1458, 1223, 1180, 1146, 760
cm;  'H NMR (400 MHz, CDCls) §1.22 (3H, t, J = 7.1 Hz), 1.47-1.54 (2H, m), 1.72-1.85 (1H, m), 2.01-2.11
(2H, m), 2.17-2.36 (4H, m), 2.55 (2H, d, 7.5 Hz), 2.73 (1H, d, J = 9.0 Hz), 3.56 (1H, t, J = 7.5 Hz), 4.12 (2H, q,
J=7.1Hz), 7.05 (1H, brd, J = 8.1 Hz), 7.11 (1H, td, J = 7.5, 1.0 Hz), 7.22 (1H, dd, J = 7.5, 1.4 Hz), 7.25-7.32
(1H, m); C NMR (100 MHz, CDCls) §14.1, 24.5, 29.2, 35.4, 37.9, 39.9, 40.9, 45.8, 50.9, 61.0, 117.0, 123.0,
125.0, 128.7, 129.2, 150.5, 167.7, 170.7, 209.2; MS (ESI-TOF) m/z 353 [M+Na]*; HRMS calcd for
Ci9H22NaOs [M+Na]*, 353.1365; found, 353.1362. Anal. Calcd for C19H22,0s: C, 69.07; H, 6.71. Found: C,
69.13; H, 6.81.

Ethyl 2-((35*,45*)-6-bromo-2-oxo-3-((R*)-3-oxocyclohexyl)chroman-4-yl)acetate (3,3'-syn-15b) and ethyl
2-((35*,45*)-6-bromo-2-0xo0-3-((S*)-3-oxocyclohexyl)chroman-4-yl)acetate (3,3'-anti-15b)

3,3-syn-15b 3,3"-anti-15b

According to the synthetic procedure for 12b, the reaction of 6-bromo-2H-chromen-2-one* 3b (113 mg, 0.502
mmol), tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol), and cyclohex-2-en-1-one (73
mg, 0.76 mmol) in the presence of triple carbon acid 1a (5.1 mg, 5.1 umol) in CH2Cl; (10 mL) was conducted.
After being stirred for 30 min at —78 °C, this reaction mixture was treated with 2% hydrochloric acid (5.0 mL)
for 30 min at room temperature. Then, the mixture was diluted with H,O (10 mL) and extracted with Et,O (20
mL x 3). The combined organic layer was washed with saturated NaHCO3 aqueous solution (15 mL) and brine
(15 mL), dried over anhydrous MgSQs, and evaporated. A mixture of two diastereomers was obtained in 87%
yield (177 mg, 0.432 mmol, 3,3’-syn/anti = 1.1 : 1) by column chromatography on silica gel (hexane/EtOAc =
4 : 1) of the resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique
(hexane/EtOACc = 2 : 1) to give less polar isomer 3,3'-syn-15b and more polar one 3,3'-anti-15b in 43% (88.4
mg, 0.216 mmol) and 40% (82.3 mg, 0.201 mmol) yields, respectively. Structure of 3,3'-syn-15b was confirmed
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by an X-ray crystallographic analysis. 3,4-Anti configuration of 3,3'-anti-15b was assigned by its NOESY
spectrum.

For 3,3'-syn-15b  Colorless crystals (from Et;0); Mp. 97.0-98.5 °C; IR (ATR) v 2950, 1757, 1732, 1702,
1474, 1218, 1151, 819, 503 cm%;  'H NMR (400 MHz, CDCls) 61.24 (3H, t, J = 7.1 Hz), 1.47-1.61 (2H, m),
1.72-1.87 (2H, m), 2.02-2.17 (2H, m), 2.20-2.30 (1H, m), 2.31-2.40 (1H, m), 2.50-2.57 (1H, m), 2.53 (2H, d, J
=7.5Hz), 2.72 (1H, dd J = 9.2, 1.3 Hz), 3.41-3.47(1H, m), 4.15 (2H, q, J = 7.1 Hz), 6.93 (1H, d, J = 8.5 Hz),
7.37-7.44 (2H, m); *3C NMR (100 MHz, CDCls) §14.1, 24.3, 29.4, 34.7, 37.6, 39.6, 40.9, 45.2, 50.4, 61.2,
117.5, 118.5, 125.0, 131.6, 132.2, 149.6, 167.1, 170.1, 208.9; MS (ESI-TOF) m/z 431 [M+Na]*, 433
[M+2+Na]*; HRMS calcd for CioH21BrNaOs [M+Na]*, 431.0470; found, 431.0475. Anal. Calcd for
C19H2:BrOs: C, 55.76; H, 5.17. Found: C, 55.73; H, 5.04.

For 3,3-anti-15b  Colorless oil; IR (neat) v 2949, 1769, 1734, 1717, 1480, 1221, 1182, 1144,822cm™?; H
NMR (400 MHz, CDCls) 61.23 (3H, t, J = 7.2 Hz), 1.36-1.58 (2H, m), 1.71-1.83 (1H, m), 2.01-2.13 (2H, m) ,
2.17-2.37 (4H, m) , 2.54 (2H, d, 7.4 Hz) , 2.72 (1H, dd, J = 9.2, 1.4 Hz) , 3.53 (1H, td, J = 7.4, 1.4 Hz) , 4.14
(2H, q,J=7.2Hz), 6.93 (1H, d, J = 8.5 Hz) , 7.36-7.42 (2H, m); *C NMR (100 MHz, CDCls) §14.1, 24.4,
29.1, 35.1, 37.8, 39.7, 40.8, 45.8, 50.5, 61.2, 117.4, 118.7, 125.1, 131.5, 132.2, 149.6, 166.9, 170.3, 209.0;
MS (ESI-TOF) m/z 431 [M+Na]*, 433 [M+2+Na]*; HRMS calcd for Ci9H21BrNaOs [M+Na]*, 431.0470;
found, 431.0465. Anal. Calcd for C19H2:BrOs: C, 55.76; H, 5.17. Found: C, 55.55.; H, 5.27.

Ethyl 2-((35*,4S5*)-2-0x0-3-((R*)-3-oxocycloheptyl)chroman-4-yl)acetate  (3,3'-syn-16a) and ethyl
2-((35*,45*)-2-0x0-3-((S*)-3-oxocycloheptyl)chroman-4-yl)acetate (3,3"-anti-16a)

3,3"-syn-16a 3,3"-anti-16a

According to the synthetic procedure for 12a, the reaction of 2H-chromen-2-one 3a (146 mg, 0.999 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (243 mg, 1.20 mmol), and cyclohept-2-en-1-one (167 mg, 1.52
mmol) in the presence of triple carbon acid 1a (9.9 mg, 9.9 umol) in CH.Cl, (4.0 mL) was conducted. After
being stirred for 30 min at —78 °C, this reaction mixture was treated with 2% hydrochloric acid (5.0 mL) for 30
min at room temperature. Then, the mixture was diluted with H,O (10 mL) and extracted with Et,O (20 mL x 3).
The combined organic layer was washed with saturated NaHCO3 aqueous solution (15 mL) and brine (15 mL),
dried over anhydrous MgSQ., and evaporated. A mixture of two diastereomers was obtained in 88% vyield (304
mg, 0.883 mmol, 3,3’-syn/anti = 3.9 : 1) by column chromatography on silica gel (hexane/EtOAc = 2 : 1) of the
resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique (hexane/EtOAc =
2 : 1) to give less polar isomer 3,3'-syn-16a and more polar one 3,3'-anti-16a in 65% (224 mg, 0.650 mmol) and
18% (62.0 mg, 0.180 mmol) yields, respectively. 3,4-Anti configurations of both isomers were assigned by their
NOESY spectra.

For 3,3'-syn-16a Colorless oil; IR (neat) v 2931, 1762, 1731, 1700, 1457, 1220, 1158, 762 cm™; 'H NMR
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(400 MHz, CDCl3) 6 1.21 (3H, t, J = 7.1 Hz), 1.29-1.41 (1H, m), 1.46-1.57 (1H, m), 1.58-1.94 (5H, m),
2.30-2.47 (2H, m), 2.48-2.59 (2H, m), 2.52 (2H, d, J = 7.5 Hz), 2.72 (1H, dd, J = 9.7, 1.0 Hz), 3.54 (1H, td, J =
7.5, 1.0 Hz), 4.11 (2H, q, J = 7.1 Hz), 7.02 (1H, d, J = 8.2 Hz), 7.11 (1H, t, J = 7.5 Hz), 7.23-7.31 (2H, m);
13C NMR (100 MHz, CDCls) 6 14.1, 23.7, 27.1, 34.2, 35.1, 35.2, 39.9, 43.6, 46.7, 49.9, 60.9, 116.7, 123.1,
125.0, 128.9, 129.1, 150.6, 168.2, 170.4, 212.1; MS (ESI-TOF) m/z 345 [M+H]*; HRMS calcd for C20H250s
[M+H]*, 345.1702; found, 345.1711. Anal. Calcd for C2H240s: C, 69.75; H, 7.02. Found: C, 69.58; H, 6.97.
For 3,3'-anti-16a Colorless oil; IR (neat) v2928, 1747, 1728, 1704, 1458, 1157, 1139, 755 cm™!; H NMR
(400 MHz, CDCl3) 6 1.22 (3H, t, J = 7.2 Hz), 1.23-1.39 (2H, m), 1.55-1.65 (1H, m), 1.72-1.87 (2H, m),
1.87-1.99 (2H, m), 2.31-2.49 (3H, m), 2.55 (2H, d, J = 7.4 Hz), 2.60 (1H, dd, J = 14.4, 11.1 Hz), 2.71 (1H, dd, J
= 9.0, 1.4 Hz), 3.51-3.57 (1H, m), 4.13 (2H, q, J = 7.2 Hz), 7.05 (1H, d, J = 8.1 Hz), 7.12 (1H, t, J = 7.4 Hz),
7.21-7.33 (2H, m); BC NMR (100 MHz, CDCls) & 14.1, 24.0, 27.6, 33.7, 35.2, 35.7, 40.0, 43.5, 47.2, 50.6,
61.0, 116.9, 123.2, 125.0, 128.6, 129.2, 150.6, 168.3, 1707, 211.8; MS (ESI-TOF) m/z 367 [M+Na]*;
HRMS calcd for CxH24NaOs [M+Na]*, 367.1521; found, 367.1508. Anal. Calcd for CxH240s: C, 69.75; H,
7.02. Found: C, 69.67; H, 7.21.

Ethyl 2-((35*,45*)-6-bromo-2-o0x0-3-((R*)-3-oxocycloheptyl)chroman-4-yl)acetate (3,3'-syn-16b) and
ethyl 2-((35*,45*)-6-bromo-2-oxo-3-((S*)-3-oxocycloheptyl)chroman-4-yl)acetate (3,3'-anti-16b)

Br
3,3"-syn-16b 3,3-anti-16b

According to the synthetic procedure for 12b, the reaction of 6-bromo-2H-chromen-2-one* 3b (112 mg, 0.498
mmol), tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (122 mg, 0.604 mmol), and cyclohept-2-en-1-one (166
mg, 1.51 mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH2ClI, (10 mL) was conducted.
After being stirred for 30 min at —78 °C, this reaction mixture was treated with 10% hydrochloric acid (5.0 mL)
for 30 min at room temperature. Then, the mixture was diluted with H,O (10 mL) and extracted with Et,O (20
mL x 3). The combined organic layer was washed with saturated NaHCO3 agqueous solution (15 mL) and brine
(15 mL), dried over anhydrous MgSQs,, and evaporated. A mixture of two diastereomers was obtained in 82%
yield (173 mg, 0.409 mmol, 3,3’-syn/anti = 5.8 : 1) by column chromatography on silica gel (hexane/EtOAc =
4 : 1) of the resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique
(hexane/EtOACc = 3 : 1) to give less polar isomer 3,3'-syn-16b and more polar one 3,3"-anti-16b in 64% (135 mg,
0.319 mmol) and 13% (27.4 mg, 64.7 umol) yields, respectively. Structures of both isomers were confirmed by
X-ray crystallographic analyses.

For 3,3'-syn-16b  Colorless solid (from hexane); Mp. 84.0-85.0 °C; IR (neat) v 2930, 1754, 1732, 1704,
1475, 1216, 1153, 1119, 819 cm™*; H NMR (400 MHz, CDCls) §1.24 (3H,t, J = 7.2 Hz), 1.33-1.44 (1H, m),
1.48-1.59 (1H, m), 1.61-1.94 (5H, m), 2.35-2.43 (2H, m), 2.43-2.61 (2H, m), 2.52 (2H, d, J = 7.4 Hz), 2.72 (1H,
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dd, J=9.6, 1.5 Hz), 3.53 (1H, td, J = 7.4, 1.5 Hz), 4.14 (2H, q, J = 7.2 Hz), 6.93 (1H, d, J = 8.4 Hz), 7.38-7.43
(2H, m); C NMR (100 MHz, CDCls) 514.1, 23.6, 27.0, 34.2, 35.0, 35.2, 39.7, 43.6, 46.6, 49.4, 61.1, 117.4,
118.4, 125.3, 131.7, 132.1, 149.6, 167.4, 170.1, 211.9; MS (ESI-TOF) m/z 445 [M+Na]*, 447 [M+2+Na]*;
HRMS calcd for CxoH23BrNaOs [M+Na]*, 445.0627; found, 445.0634. Anal. Calcd for C2H2:BrOs: C, 56.75;
H, 5.48. Found: C, 56.52; H, 5.50.

For 3,3-anti-16b Colorless solid (from hexane); Mp. 127-130 °C; IR (neat) v 2932, 1755, 1732, 1694,
1474, 1218, 1162, 1113, 824 cm™!; H NMR (400 MHz, CDCls) §1.23 (3H, t, J = 7.1 Hz), 1.27-1.39 (2H, m),
1.53-1.66 (1H, m), 1.70-1.88 (2H, m), 1.88-1.98 (2H, m), 2.32-2.42 (2H, m), 2.46 (1H, dt, J = 15.2, 4.9 Hz),
2.54 (2H, d, J = 7.4 Hz), 2.60 (1H, dd, J = 15.2, 11.2 Hz), 2.70 (1H, dd, J = 9.0, 1.6 Hz), 3.47-3.54 (1H, m),
4.14 (2H, q,J =7.1 Hz), 6.94 (1H, d, J = 8.5 Hz), 7.38 (1H, d, J = 2.1 Hz), 7.40 (1H, dd, J = 8.5, 2.1 Hz); -C
NMR (100 MHz, CDCls) 6 14.1, 23.9, 27.5, 33.8, 35.0, 35.7, 39.8, 43.5, 47.0, 50.3, 61.2, 117.4, 118.7, 125.3,
131.3, 132.2 149.7, 167.5, 170.4, 211.6; MS (ESI-TOF) m/z 445 [M+Na]*, 447 [M+2+Na]*; HRMS calcd
for CxH23BrNaOs [M+Na]*, 445.0627; found, 445.0631. Anal. Calcd for CyH23BrOs: C, 56.75; H, 5.48.
Found: C, 57.02; H, 5.63.

Ethyl 2-((2R*,3'R*,4'S*)-2' 4-dioxo-[2,3"-bichroman]-4'-yl)acetate (3,2'-syn-17) and ethyl
2-((25*,3'R*,4'S*)-2" ,4-dioxo-[2,3'-bichroman]-4'-yl)acetate (3,2'-anti-17)

EtO,C
3,2"-syn-17 3,2"-anti-17

According to the synthetic procedure for 12a, the reaction of 2H-chromen-2-one 3a (73.1 mg, 0.500 mmol),
tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (125 mg, 0.618 mmol), and 4H-chromen-4-one (109 mg, 0.746
mmol) in the presence of triple carbon acid 1a (5.0 mg, 5.0 umol) in CH.Cl, (2.5 mL) was conducted. After
being stirred for 30 min at —78 °C, this reaction mixture was treated with 10% hydrochloric acid (5.0 mL) for
30 min at room temperature. Then, the mixture was diluted with H,O (20 mL) and extracted with Et,O (20 mL
x 3). The combined organic layer was washed with saturated NaHCO3 agqueous solution (15 mL) and brine (15
mL), dried over anhydrous MgSOa, and evaporated. A mixture of two diastereomers was obtained in 99% vyield
(189 mg, 0.497 mmol, 3,2'-syn/anti = 8.5 : 1) by column chromatography on silica gel (hexane/EtOAc = 2 : 1)
of the resulting residue. Separation of the diastereomers was achieved by recycling HPLC technique
(hexane/EtOAC = 1 : 1) to give less polar isomer 3,2'-anti-17 and more polar one 3,2'-syn-17 in 81% (154 mg,
0.405 mmol) and 9.2% (17.5 mg, 46.0 umol) yields, respectively. Structure of 3,2'-anti-17 was confirmed by an
X-ray crystallographic analysis. 3,4-Anti configuration of 3,2'-syn-17 was assigned by its NOESY spectrum.
For 3,2'-syn-17 Pale yellow oil; IR (neat) v2978, 2922, 1757, 1730, 1688, 1603, 1460, 1221, 759 cm™; 'H
NMR (400 MHz, CDCls) §1.23 (3H, t, J = 7.1 Hz), 2.63 (1H, dd, J = 16.7, 6.8 Hz), 2.68 (1H, dd, J = 16.7, 7.8
Hz), 2.78 (1H, dd, J = 16.8, 3.2 Hz), 2.89 (1H, dd, J = 16.8, 12.7 Hz), 3.31 (1H, dd, J = 6.6, 1.6 Hz), 3.53-3.59
(1H, m), 4.14 (2H, q, J = 7.1 Hz), 4.52 (1H, ddd J = 12.7, 6.6, 3.2 Hz), 6.67 (1H, brd, J = 8.4 Hz), 6.99 (1H, td,
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J=175,1.0Hz), 7.08 (1H, dd, J = 8.2, 1.0 Hz), 7.14 (1H, td, J = 7.5, 1.0 Hz), 7.24 (1H, dd, J = 7.5, 1.7 Hz),
7.28-7.35 (1H, m), 7.37-7.44 (1H, m), 7.81 (1H, dd, J = 7.2, 1.7 Hz); *C NMR (100 MHz, CDCls) & 14.2,
35.3, 40.0, 40.9, 49.4, 61.2, 76.9, 117.0, 118.0, 120.7, 122.1, 122.8, 125.1, 126.9, 128.3, 129.3, 136.3, 150.9,
160.4, 165.7 ,170.4, 190.5; MS (ESI-TOF) m/z 403 [M+Na]*; HRMS calcd for CzH2oNaOs [M+Na]*,
403.1158; found, 403.1167.

For 3,2'-anti-17 Colorless crystals (from Et,0); Mp. 86.0-87.5 °C; IR (ATR) v 2983, 2926, 1761, 1728,
1682, 1605, 1216, 1149, 1029, 767 cm!; H NMR (400 MHz, CDCls) §1.22 (3H, t, J = 7.1 Hz), 2.61 (1H, dd,
J=16.2, 7.5 Hz), 2.66 (1H, dd, J = 16.2, 7.5 Hz), 2.70 (1H, dd, J = 16.9, 2.9 Hz), 2.92 (1H, dd, J = 16.9, 12.8
Hz), 3.33 (1H, dd, J = 8.9, 1.4 Hz), 4.00 (1H, td, J = 7.5, 1.4 Hz), 4.13 (2H, q, J = 7.1 Hz), 4.34 (1H, ddd J =
12.8, 8.9, 2.9 Hz), 6.94 (1H, brd, J = 8.4 Hz), 6.99-7.04 (1H, m), 7.06 (1H, d, J = 8.0 Hz), 7.12 (1H, td, J = 7.5,
1.1 Hz), 7.26-7.30 (1H, m), 7.30 (1H, d, J = 7.5 Hz), 7.44-7.50 (1H, m), 7.83 (1H, dd, J = 7.8, 1.7 Hz); ®C
NMR (100 MHz, CDCls) ¢ 14.1, 33.6, 39.8, 41.3, 50.6, 61.1, 74.1, 117.0, 117.8, 120.9, 122.1, 122.7, 125.3,
127.0, 129.1, 129.3, 136.2, 150.5, 160.3, 165.8, 170.5, 190.3; MS (ESI-TOF) m/z 403 [M+Na]*; HRMS
calcd for CzH20NaOs [M+Na]*, 403.1158; found, 403.1148. Anal. Calcd for CxH200s: C, 69.46; H, 5.30.
Found: C, 69.48; H, 5.31.

Ethyl-2-((25%,3S",3'R",4'S")-3-bromo-3-methyl-2' 4-dioxo-[2,3'-bichroman]-4'-yl)acetate (3,2’-syn-18) and
ethyl 2-((2R",3R",3'R",4'S")-3-bromo-3-methyl-2',4-dioxo-[2,3'-bichroman]-4'-yl)acetate (3,2'-anti-18)

EtO,C
3,2'-syn-18 3,2-anti-18

To a solution of 2H-chromen-2-one 3a (73.2 mg, 0.501 mmol) and triple carbon acid 1a (5.0 mg, 5.0 umol) in
CH.Cl; (1.0 mL), a solution of tert-butyl((1-ethoxyvinyl)oxy)dimethylsilane 4 (124 mg, 0.613 mmol) in
CH.Cl, (0.5 mL) was added at —78 °C. After being stirred for 30 min, a solution of 3-methylchromone® (120
mg, 0.749 mmol) in CH2CI; (1.0 mL) was added to the reaction mixture and it was additionally stirred for 1.5 h
at the same temperature. After that, the reaction mixture was treated with a solution of bromine (170 mg, 1.06
mmol) for 30 min at —78 °C. The resulting mixture was quenched with a saturated aqueous Na,S,O3 solution
(15 mL) and extracted with Et,O (20 mL x 3). The combined organic layer was washed with brine (20 mL),
dried over anhydrous MgSO. and concentrated under reduced pressure. Thus obtained residue was purified by
column chromatography on silica gel (hexane/ EtOAc = 6 : 1) to give an inseparable mixture of the desired
adduct and a small amount of 6a. Isolation of the products was achieved by recycling HPLC technique
(hexane/EtOAC = 4 : 1) to give less polar isomer 3,2'-anti-18 and more polar isomer 3,2'-syn-18 in 42% (100
mg, 0.212 mmol) and 30% (70.3 mg, 0.149 mmol) yields, respectively. Structure of 3,2-anti-18 was
determined by an X-ray crystallographic analysis. 3,4-Anti and 2’,3’-anti configurations of 3,2'-syn-18 were
assigned by its NOESY spectrum.

For 3,2'-syn-18 Colorless crystals (from EtOAc); Mp. 117-118 °C; IR (ATR) v 2980, 1748, 1727, 1693,
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1606, 1459, 1166, 1156, 1145, 1040, 751, 478 cm™; H NMR (400 MHz, CDCls) §1.23 (3H, t, J = 7.2 Hz),
2.07(3H, s), 2.59 (1H, dd, J = 16.4, 7.2 Hz) , 2.64 (1H, dd, J = 16.4, 8.0 Hz), 3.58-3.63 (1H, m), 3.65 (1H, dd, J
= 3.7, 1.6 Hz), 4.09-4.19 (2H, m), 4.53 (1H, d, J = 3.7 Hz), 6.38 (1H, brd, J = 8.3 Hz), 6.99-7.07 (2H, m), 7.13
(1H, td, J =7.5, 1.1 Hz), 7.28-7.32 (2H, m), 7.32-7.38 (1H, m), 7.87 (1H, dd, J = 7.9, 1.6 Hz); *C NMR (100
MHz, CDCls) §14.1, 21.6, 38.9, 39.5, 46.3, 61.2, 64.5, 85.0, 116.9, 117.4, 117.7, 122.6, 123.0, 125.1, 128.3,
129.0, 129.3, 136.5, 151.1, 158.1, 165.6, 170.3, 186.6; MS (ESI-TOF) m/z 495 [M+Na]*, 497 [M+2+Na]*;
HRMS calcd for C23H2:BrNaOs [M+Na]*, 495.0419; found, 495.0418. Anal. Calcd for C23H21BrOg: C, 58.37;
H, 4.47. Found: C, 58.41; H, 4.59.

For 3,2"-anti-18 Colorless crystals (from EtOAc); Mp. 149-150 °C; IR (ATR) v 2932, 1751, 1725, 1685,
1608, 1459, 1202, 1179, 1028, 749, 479 cm!; H NMR (400 MHz, CDCl3) 6 1.18 (3H, t, J = 7.2 Hz), 2.12
(3H, s), 2.47 (2H, d, J = 7.5 Hz), 3.42 (1H, dd, J = 6.2, 1.2 HZz), 3.49 (1H, brt, J = 7.4 Hz), 4.03-4.13 (2H, m),
4.83 (1H, d, J = 6.2 Hz), 6.52 (1H, d, J = 8.3 Hz), 6.79 (1H, d, J = 7.2 Hz), 6.85-6.92 (1H, m), 7.00 (1H, t, J =
8.1 Hz), 7.05 (1H, d, J = 8.1 Hz), 7.18-7.24 (1H, m), 7.28-7.34 (1H, m), 7.86 (1H, dd, J = 7.8, 1.6 Hz); ®C
NMR (100 MHz, CDCls) ¢ 14.1, 21.8, 34.1, 39.9, 46.6, 61.1, 61.3, 84.0, 116.8, 117.3, 117.5, 112.3, 112.8,
125.1, 127.7, 128.3, 129.1, 136.8, 150.3, 158.3, 166.7, 170.1, 186.3; MS (ESI-TOF) m/z 495 [M+Na]*, 497
[M+2+Na]*; HRMS calcd for CaxH.:BrNaOs [M+Na]*, 495.0419; found, 495.0417. Anal. Calcd for
C23H21BrOg: C, 58.37; H, 4.47. Found: C, 58.40; H, 4.94.
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5. GTP studies by using carbon acids

Typical procedure: Tf,CHCH,CHTf; 1b (1.43 mg, 2.50 umol) was added to a solution of methyl methacrylate
19a (500 mg, 5.00 mmol) and KSA 20 (8.7 mg, 50 umol) in CH2Cl, (4.50 mL) under an argon atmosphere at
room temperature. After stirring for 3 h, the polymerization was quenched by adding a small amount of
methanol. Aliquots were removed from the reaction mixture to determine the conversion of 19a based on its *H
NMR spectrum. The reaction mixture was purified by reprecipitated to large amount of n-hexane, followed by
drying the product to give the 21a as a white solid. Yield, 495 mg (99 %). SEC (RI): Mysec), 11,300 g mol™?;
Muw/My, 1.04.

The GTPs of methyl methacrylate 19a and butyl acrylate 19b in the presence of carbon acid 1a (3.56 mg, 5.0
umol) or zwitterion 2 (2.63 mg, 5.0 umol) as an acid catalyst were carried out with KSA 20 or 22 by a similar
procedure. These results are summarized in Table S1. Tf,CHCH.CHTf, 1b nicely promoted desired
polymerization in both cases of 19a and 19b (entries 1, 4 and 5), while triple carbon acid 1la did not show a
considerable level of catalysis in the GTP of 19a with KSA 20 (entry 2). On the other hand, monomer 19b was
polymerized with KSA 22 to give the corresponding polymer 21b in the presence of a catalytic amount of la
(entry 6). Compared to methacrylate 19a, acrylate 19b has relatively higher reactivity. For this, less effective
carbon acid 1a worked as a suitable polymerization catalyst for 19b.

Table S1. GTP of methyl methacrylate 19a and butyl acrylate 19b

1 . R']
R OSiRs  Acid (cat) Me CO:Me
n + Me\%\OM - > | g —Me
07 “OR? © t CO,R! Me

Me RsSIO™ "oR!
19a (R' = R? = Me) 20 (R3Si = Me3Si) 21a, 21b
19b (R'=H, R2=Bu) 22 (R;Si = i-Pr3Si)

Cc

Entry 19  Acid (equiv) KSA  Solvent %?%’2?!,2’)‘ ("gngﬁglc_a) MM,
1 19a Tf,CHCH,CHTf, 1b (0.02 equiv) 20 CH,Cl, >99 11,300 1.04
2 19a Carbon acid 1a (0.05 equiv) 20 CH,Cl, <1 - --
3 19a Zwitterion 2 (0.05 equiv) 20 CH,Cl, <1 -- -
4 19b Tf,CHCH,CHTf, 1b (0.02 equiv) 20 CH,Cl, 77.0 11,400 1.47
5 19b Tf,CHCH,CHTf, 1b (0.02 equiv) 22 toluene >99 14,400 1.02
6 19b  Carbon acid 1a (0.02 equiv) 22 toluene >99 14,500 1.02
7 19b  Zwitterion 2 (0.05 equiv) 22 toluene <1 -- -

2 Ar atmosphere; 19/KSA/Acid = 100 : 1 : 0.02-0.05, [19], = 1.0 mol L™".
Reaction time; 3 h for GTP of 19a, 5 min for GTP of 19b.
b Determined by 'H NMR in CDCl3.
¢ Determined by size exclusion chromatography (SEC) in THF using poly(methyl methacrylate) standards.
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6. X-ray crystallographic data

Crystallographic data for the X-ray crystal structure analysis of 7a, 3,3’-syn-14a, 3,3’-syn-14b, 3,3’-syn-15a,
3,3’-syn-15b, 3,3’-syn-16Db, 3,3’-anti-16b, 3,2’-anti-17, and 3,2’-anti-18 have been deposited with Cambridge
Crystallographic Data Center (CCDC) as supplementary publication Nos. CCDC 1440383 (7a), 1440387
(3,3’-syn-14a), 1440388 (3,3’-syn-14b), 1440389 (3,3’-syn-15a), 1440390 (3,3’-syn-15b), 1440391
(3,3’-syn-16b), 1440384 (3,3’-anti-16b), 1440385 (3,2’-anti-17), and 1440386 (3,2’-anti-18). These data can
be obtained free of charge from the CCDC via www.ccdc.cam.ac.uk/data_request/cif.

Table S2. Crystal data and structure refinement for 7a.

D
C2sH330sSi F(000) = 968
M; = 446.64 Dy =1.178 Mg m™®

Monoclinic, P21/n
Hall symbol: -P 2yn
a=10.5246 (7) A
b=7.1824 (5) A
c=33.424(2) A

B = 94.7154 (10)°

V =12518.0 (3) A3
Z=4

Mo Ka radiation, A = 0.71073 A

Cell parameters from 5017 reflections
0 =25-275°

pn=0.12 mm

T=90K

Block, colorless

0.29 x 0.17 x 0.06 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 = 0.965, Tmax = 0.993

11783 measured reflections

4464 independent reflections
3789 reflections with | > 2o(1)
Rint = 0.021

Omax = 25.0°, Omin = 2.1°
h=-9-512

k=-8—>7

| =-39->37

Refinement on F?

Primary atom site location: structure-invariant direct methods
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Least-squares matrix: full
R[F? > 26(F2)] = 0.038
wR(F?) = 0.099

$=1.03

4464 reflections
355 parameters

48 restraints

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

W = 1/[c2(F,?) + (0.0447P)? + 1.2637P]

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

(A/o)max < 0.001

Admax = 0.26 e A3

Admin = -0.23 e A3

Table S3. Crystal data and structure refinement for 3,3’-syn-14a.

C18H200s5

M, = 316.34
Orthorhombic, Pca2;
Hall symbol: P 2c -2ac

a=25583(3)A

b =6.8787 (8) A

¢ =17.4038 (19) A
V =3062.7 (6) A3
Z=8

F(000) = 1344

Dx=1.372 Mg m?3

Mo Ko radiation, A = 0.71073 A

Cell parameters from 5810 reflections
6 =2.3-275°

u=0.10 mm?

T=90K

Block, colourless

0.20 x 0.18 x 0.08 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 = 0.980, Tmax = 0.992

14062 measured reflections

4775 independent reflections
4424 reflections with | > 2o(1)
Rint = 0.029

Omax = 25.0°, Omin = 1.6°

h =-30—->27

k=-8-8

1=-18-20

Refinement on F?

Secondary atom site location: difference Fourier map
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Least-squares matrix: full Hydrogen site location: inferred from neighbouring sites

R[F?> 26(F?)] = 0.033 H-atom parameters constrained

WR(F?) = 0.080 w = 1/[6%(Fo2) + (0.0397P)? + 0.7653P]
where P = (F¢? + 2F:2)/3

S=1.04 (AlG)max = 0.001

4775 reflections A)max = 0.16 ¢ A3

417 parameters Admin =-0.19 ¢ A3

1 restraint Absolute structure: Flack H D (1983), Acta Cryst. A39,
876-881

Primary atom site location: structure-invariant direct Flack parameter: 1.0 (7)

methods

Table S4. Crystal data and structure refinement for 3,3’-syn-14b.

C18H19BrOs F(000) = 1212

M, =395.24 Dy = 1.531 Mg m®

Monoclinic, Pc Mo Ka radiation, A = 0.71073 A
Hall symbol: P -2yc Cell parameters from 3963 reflections
a=11.3068 (19) A 0 =3.1-27.1°

b =9.6829 (16) A u=242 mm?

c=24.116 (4) A T=90K

B =103.091 (2)° Block, colourless
V=2571.7(7) A3 0.15 x 0.13 x 0.06 mm

Z=6

Bruker APEXII CCD area detector 6361 independent reflections

diffractometer

Radiation source: Bruker TXS fine-focus rotating anode 5637 reflections with | > 2c(1)

Bruker Helios multilayer confocal mirror Rint = 0.031
Detector resolution: 8.333 pixels mm-! Omax = 25.0°, Omin = 1.7°
phi and o scans h=-12-13
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Absorption correction: analytical
Crystal Faces plugin in Bruker APEX2 software
Tmin = 0713, Tmax = 0868

12184 measured reflections

k=-9-11

| =-28—-15

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.029
wR(F?) = 0.059

S=0.96
6361 reflections
652 parameters

452 restraints

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

w = 1/[c%(Fs?) + (0.P)?]

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

(A/o)max = 0.001

Admax = 0.49 e A3

Admin = -0.47 e A3

Absolute structure: Flack H D (1983), Acta Cryst. A39,
876-881

Primary atom site location: structure-invariant direct Flack parameter: -0.001 (6)

methods

Table S5. Crystal data and structure refinement for 3,3’-syn-15a.

P:

- NP
s tt-t »
C19H2205 F(000) = 704
M, = 330.37 Dyx = 1.362 Mg m3

Monoclinic, P2i/c
Hall symbol: -P 2ybc
a=15.1059 (12) A

b =7.0831 (6) A
c=16.4912 (13) A

B =114.080 (1)°
V=1610.9(2) A3
Z=4

Mo Ko radiation, A = 0.71073 A

Cell parameters from 3451 reflections
0 =2.5-27.6°

p=0.10 mm

T=90K

Block, colourless

0.22 x 0.14 x 0.07 mm

Bruker APEXII CCD area detector diffractometer

2841 independent reflections
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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 = 0.993

7482 measured reflections

2505 reflections with | > 26(1)
Rint = 0.020

Omax = 25.0°, Omin = 1.5°
h=-15-517

k=-8-8

[=-19-19

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.033
WR(F?) = 0.087

S=1.02

2841 reflections
218 parameters

156 restraints

Primary atom site location: structure-invariant direct methods

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

W = 1/[c?3(Fo2) + (0.0426P)2 + 0.6685P]

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

(A/o)max = 0.001

Admax = 0.24 ¢ A3

A)min =-0.20 & A3

Table S6. Crystal data and structure refinement for 3,3’-syn-15b.

Ci1gH21BrOs

M, = 409.27
Triclinic, P 1
Hall symbol: -P 1
a=28.854(3) A

b =14.268 (4) A
c=14.396 (4) A
o =94.289 (4)°

B =102.730 (4)°
y =95.207 (4)°

Z=4

F(000) = 840

Dy = 1.546 Mg m

Mo Ka radiation, A = 0.71073 A

Cell parameters from 4477 reflections
0 =2.4-27.4°

u=2.37 mm?

T=90K

Block, colourless

0.31 x 0.11 x 0.05 mm
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V =1758.1(9) A3

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 = 0.528, Tmax = 0.891

17095 measured reflections

6156 independent reflections
4996 reflections with | > 2o(1)
Rint = 0.049

Omax = 25.0°, Omin = 1.4°
h=-10-10

k=-16—16

I =-17-17

Refinement on F?
Least-squares matrix: full
R[F2 > 25(F?)] = 0.074
wR(F?) = 0.199

S=1.18

6156 reflections
453 parameters

312 restraints

Primary atom site location: structure-invariant direct methods
Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

w = 1/[62(F,2) + (0.0009P)? + 30.7076P]

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

(A/c)max = 0.001

A)max = 2.06 & A3

Admin = -0.94 ¢ A3

Table S7. Crystal data and structure refinement for 3,3’-syn-16b.

CaoH23BrOs

M, = 423.29
Monoclinic, P21/n
Hall symbol:
a=12.0177 (12) A
b =6.6196 (6) A
c=23.898 (2) A

B =93.302 (1)°

-P 2yn

F(000) = 872

Dy =1.481 Mg m?

Mo Ko radiation, A = 0.71073 A

Cell parameters from 5070 reflections
6 = 3.0-27.6°

u=219 mm?

T=90K

Block, colourless
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vV =1898.0(3) A3
Z=4

0.22 x 0.12 x 0.06 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 = 0.644, Tmax = 0.880

8856 measured reflections

3352 independent reflections

3025 reflections with | > 2o(1)
Rint = 0.021

Omax = 25.0°, Omin = 1.7°
h=-14-14

k=-7-7

| =-28-15

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.023
WR(F?) = 0.056

S=1.06

3352 reflections
236 parameters

162 restraints

Primary atom site location: structure-invariant direct methods
Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

W = 1/[c23(Fo2) + (0.0261P)2 + 1.0095P]

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

(A/o)max = 0.004

Admax = 0.33 e A3

Admin = -0.21 ¢ A3

Table S8. Crystal data and structure refinement for 3,3’-anti-16b.

C20H23BrOs

M, = 423.29
Monoclinic, P2i/c
Hall symbol:  -P 2ybc
a=7.1552 (8) A
b=17.356 (2) A

F(000) = 872

Dy = 1.559 Mg m3

Mo Ka radiation, A = 0.71073 A

Cell parameters from 3254 reflections
0 =2.4-27.4°

p=2.31 mm?
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c=14.5825 (17) A
B =95.177 (2)°

V =1803.5 (4) A3
Z=4

T=90K
Block, colourless

0.13x0.11 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 = 0.754, Tmax = 0.785

8683 measured reflections

3188 independent reflections
2741 reflections with | > 26(1)
Rint = 0.027

Omax = 25.0°, Omin = 1.8°
h=-8-4

k=-20—20

| =-17-16

Refinement on F?
Least-squares matrix: full
R[F2 > 25(F?)] = 0.029
WR(F?) = 0.074

S=1.04

3188 reflections
236 parameters

162 restraints

Primary atom site location: structure-invariant direct methods
Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

W = 1/[c%(Fo?) + (0.0403P)2 + 0.4382P]

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

(Alo)max = 0.001

Admax = 0.50 e A3

Admin = -0.37 e A3

Table S9. Crystal data and structure refinement for 3,2’-anti-17.

C22H2006
M, = 380.38

F(000) = 1600
Dy = 1.338 Mg m®
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Orthorhombic, Pca2;
Hall symbol: P 2c¢ -2ac
a=34.732 (4) A

b =13.1317 (14) A
c=8.2791(9) A
V=3776.0(7) A3
Z=8

Mo Ka radiation, A = 0.71073 A

Cell parameters from 5244 reflections
06 =2.4-26.2°

u=0.10 mm1

T=90K

Block, colourless

0.18 x 0.07 x 0.05 mm

Bruker APEXII CCD area detector diffractometer

Radiation source: Bruker TXS fine-focus rotating anode

6383 independent reflections
5777 reflections with | > 2o(1)

Bruker Helios multilayer confocal mirror Rint = 0.032

Detector resolution: 8.333 pixels mm-! Omax = 25.0°, Omin = 1.2°
phi and o scans h=-41-39
Absorption correction: analytical k=-11-15

Crystal Faces plugin in Bruker APEX2 software

Trmin = 0.983, Tmax = 0.995 | =-9-50

17978 measured reflections
Refinement on F2
Least-squares matrix: full
R[F? > 26(F?)] = 0.033
WR(F2) = 0.075

S$=1.00
6383 reflections

507 parameters

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

w = 1/[c23(Fo2) + (0.0377P)2 + 0.5188P]

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

(A/c)max = 0.001

Admax = 0.15 ¢ A3

Admin = -0.16 & A3

Table S10. Crystal data and structure refinement for 3,2’-anti-18.

C23H21Br05
M, =473.31
Monoclinic, P21/n

Hall symbol:  -P 2yn

F(000) = 968
Dy = 1.578 Mg m
Mo Ko radiation, A = 0.71073 A

Cell parameters from 2685 reflections
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a=12.6704 (12) A
b=19.7676 (9) A

¢ =16.2166 (16) A
B =97.059 (1)°
V=1991.7 (3) A3
Z=4

6 =2.5-26.5°
=210 mm?
T=90K

Block, colourless

0.11 x 0.09 x 0.04 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 = 0.802, Tmax = 0.921

9184 measured reflections

3501 independent reflections
2887 reflections with | > 2o(1)
Rint = 0.033

Omax = 25.0°, Omin = 1.9°
h=-15-14

k=-11->11

1=-14—19

Refinement on F2
Least-squares matrix: full
R[F? > 25(F?)] = 0.029
WR(F?) = 0.063

S=1.01

3501 reflections
273 parameters

192 restraints

Primary atom site location: structure-invariant direct methods
Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H-atom parameters constrained

W = 1/[63(Fo2) + (0.0271P)2 + 0.658P]

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

(A/c)max = 0.001

Admax = 0.39 ¢ A3

Admin = -0.32 ¢ A3

-S33-



7.'H and *C NMR spectra
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Current Data Parameters
NAME KO-62a-1
EXPNO 1
PROCKO 1

F2 - Acquisition Parameters
2014021

Time 15.62
INSTRUM spect
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PULPROG 230

D 65536
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Current Data Parameters

NAME KO-62a-1
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140212
Time 15.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 80
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
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bw 20.800 usec
DE 6.50 usec
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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 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 100.6127729 MHz
WDW EM

SSB Q

LB 1.00 Hz
GB 0

PC 1.40



Current Data Parameters
NAME, K0-49
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CHANNEL f2

Current Data Parameters
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F2 - Acquisition Parameters
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Current Data Parameters
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F2 - Acquisition Parameters
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F2 - Processing parameters
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Current Data Parameters
NAME

‘:A15
T
— 3

3.000
2999

KO-57
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140212
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 85
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 294.1 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 =:
waltzl6
1H

90.00
16.00000000
0.19753000
0.16000000
400.1316005

100.6127714
EM

1.00

PC 1.40
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F2 - Acquisition Parameters
Date 20150
Time™ 2.28
INSTRUM spect
PROBHD 5 mu PABBO BB/ | |
PULPROG 2930
™ 65536
SOLVENT ©pel3
NS B
DS 2 '
s 5223, 665 Tz 3,1'-syn-10a
FIDRES 125483 Hz
20 3.9846387 sec
RG 33.06 I h I
W 60.800 usec
DE 6.50 usec
TE 294.8
D1 1.00000000 sec
™0 1 T T T T T T 1
CHANNEL £1 1.1 1.0 0.9 0.8 ppm 0.25 ppm
1H
Pl 10.00 usec
PLWL 16.00000000 W
SFO1 400.1324710 MHz
F2 - Processing paramelers
ST 5
sF 400.1300097 MHz
WDW B
sSB [ .
1B 0.30 Hz P - . -
cB 0 - T - - - - 1 -
2c 1.00
! A /v'l k]h
S d o S qwry - .
—
T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 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
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So ®
o I
R 2
= a
I
|
I
|
oy s

128.65
128.09

=
~

124.70
124.67
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‘ \V/ ( ’ ‘ | \\ z \/ } / ‘ / ’ Current Data Parameters
NAME KO-55a-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150307
Time™ 2.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 148
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 f1l =
NUC1 13c
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
= = CHANNEL f£2 =
CPDPRG2 waltzl6é
Nuc2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLWI13 0.16000000 W
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127724 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

f T

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

I I T T T

80

T AL AR LA
60 50 40 30

Mk s

T
70 20
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Current Data Parameters

KO-55a-2
EXENO 1
PROCNO 1
F2 - Acquisition Paramelers
pate_ 20150307
Time 4.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2q30
™ 65536
SOLVENT coel3
NS 8
DS 2
SWH 8223.685 Hz
FICRES 0.125183 Hz
3.9846387 sec
RG 33.0
oW €0.800 usec
Dz 6.50 usec
T 294.9 K
b1 1.000000C0 sec
D0 1
CHANNEL f1 ==sce—oe
1H
Pl 1€.00 usec
PLHL 16.00000000 W
sFol 400.1324718 MHz
F2 - Processing parameters
s1 65536
SE 400.1300097 MHz
WDH EM
ssB o
B 0.30 Hz
B o
PC 1.00

N7 N
I
I
3,1-anti-10a "
T T T T T L
1.0 0.9 0.8 ppm 0.2 ppm
s - - ~ - Y - ok i

Y 4JM_4M4i444J.44,4JM,M

—170.70
—167.73

.

5.0

[ i /\ SN
i oo o oo
i o =i L =1
ol 2 e o TN
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o samo ©
= aawo w© RN R N HVANO VTN DO oo
. Ce e amow© o o OO T = o
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| \ \/ ‘ \ 4 \/ \/ \/ Current Data Parameters
NAME KO-55a-2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150307
Time 4.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCL13
NS 105
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 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
SF 100.6127717 MHz
WDW EM
SSB 0
| 1B 1.00 Hz
no : { o8 0
| 1 PC 1.40

e

T T T T
190 180 170 160

I T T T T T T

T T
150 140 130 120 110 100 90

60

T T T T LA A MR 1
80 70 50 40 30 20 10 ppm
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7.339
7.321
7.315
7.260
6.864
6.860
6.844
6.841
4.147
4.138
4.135
4.129
4.120
4.117
4.102
4.099
4.090
4.084
4.082
3.818
3.801
3.783
2.767
2.765
2.583
2.564
2.542
2.524
2.521
2.503
2.481
2.463
——1.558
__—1.409
P
£ ~1.213
?1.195
1.173
0.759
<o.752
0.745
—0.032
—-0.13

%
Y
/
X

. Me O
NRME -182a I\ 'I H
EXPNO e 1 e

PROCNG 1
Aeauisition Fazameters TBSO O
20150120
T. 22.19
INSTRUM spect
PROBHD 5 mu PABBO RB/
PULEROG 2930
™ 65536
SOLVENT cpell
us 1€
% : EtO,C
S 0223655 2
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 80.57
oW 60.800 asec B
% 6953 uec r
e 25,6 9b
D1 1.00000000 sec
D0 1
CHANNEL £1 ==
1
10.00 usec
PLWL 16.00000000 K
sFO1 400.1324710 WHz

F2 - Processing parameters
s1 65536

SF 400.1300097 Mz
WO EM
538 0

LB 0.30 Hz
GB 0

BC 1.0

9.5 90 85 80 75 7.0 65 60 55 50 45 40 35

IR /4 oo AT

‘el {el I3l ol il

N ‘%f S IS

S o i) |0y 00|

i o B Ity
) o how & TN O - © © roHN oA oo
N H R hraan 8o & SBaa oo aa
oo N naw oo o R A Y
ARY) 5 nO8 N A oo A o o whdon ow so
pri a anS S5 AP IN &3 S AheN Qo 7T

Current Data Parameters
NAME

KO-182a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150120
Time 22.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 254
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 295.2 K
238 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec

78.00000000
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
ST 32768

SF 100.6125479 MHz
wDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T \
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Paramsters
NAME Ko0-2232
EXPNO

PROCNO 1

F2 - Acquisition Parameters

4.080
4.069
4.062
4.051
3.824
3.806
3.788
2.767

Me

Me O

H

EtO,C

Date 20 50304
e TBSO
INSTRUM P
PROBHD 5 mm PABBO B’—]/
B

65536
SOLVENT c¢pels3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
Qo 4,0894465 sec
RG .03
DA 62.400 usec
DE 6.50 usec
TE 6.8

400.2624713 e

0 usec

P 16.0
BLH1 16.50000000 W

F2 - Processing parameters
s1 65536

SF 400.1800097 MEz
WD EM
$SB 0

1B 0.30 Hz
GB 0

BC 1.00

9¢c

.

(0]

LN NGO
LOITNONIM
SOWWOW0 S T
NN NN NN NN

Br

i\ ) &

—0.026
—~-0.138

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5
235 g 8 8|3 2213 |2
Slale | |e | lei ol ©
| | \ VY N/ N T Y
o Ll I
T T T T T T T T T T T T T | AAAAAARARE BARAARARES M T

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

80 70
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Current Data Parameters

usec
usec
K
sec
sec

NAME K0-223a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150304
Time 22.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cpel3
NS 55
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 206.25
DW 20.800
DE 6.50
TE 297.0
D1 2.00000000
D11 0.03000000
TDO 1

= CHANNEL f2 =:

CPDPRG[2
PCPD2

PLW2
PLW12
PLW13

5T
SF
WDwW
SSB
LB
GB
PC

CHANNEL f1 =
100.6354031
13C

10.00
63.50000000

400.1816007
1H

waltzlé

.00
16.50000000
0.20370001
0.16500001

100.6253445
EM

0
1.00

0
1.40

usec
w
W
W

F2 - Processing parameters
32768

MHz

Hz



Current Data Parameters
NAME K0-173a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
T 20150107

21.54

Date

TE 293.7 K
D1 1.00000000 sec
DO 1

= = CHANNEL f1 ==

NuC1 1

»1 10.00 usec
PLHL 16.00000000 W

SFOL 400.1324710 Mz

F2 - Processing parameters
s1 65536

7.013

__—17.260

7.008
6.987
6.981
6.854
6.834

~

X

ATV ®mn~ o0
NO®O O~ ® O TN
HAO O o™~ ~ 0w W
Sewsmnm INEXENENEN

<

\ .
<3 813
N

(0]

2.506
2.493

2.471

2.453
2.290

NN\

~coHMT o~ ]
aHo®o ™ o
mMaQHA S g
HHHAAH O o 1

sF 400.1300096 MHz
wow EM
558 0
1B 0.30 Hz
B 0
rC 1.00
[ i 4 | i i
| ! | Co
| / B t {
i | 1
/ | | [ |
{ / ]
A 4 A b
JA\J Jf,)‘*,,, _»WL)_,;)L J A._‘/JL_.g L L
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 6.0 5.5 5.0 45 4.0 3.5 2.0 1.5 1.0 0.5 ppm
' 1 o i J I
A /A AVARNSTAY N
5 g 8 sgy g z8
s 8 s S8s o) 138
el ol oL o) e
® o o - @mo <
i R B i B N LU LA L
TT T 2898 1 IS S 2 5838 4% 9 S
|
| Current Data Parameters
I NAME K0-173a
I EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150107
Time 22.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl13
NS 382
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
1.3631988 sec
RG 204.44
DwW 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1l =
13C
Pl 10.00 usec
PLW1 78.00000000 W
SFO1 100.6228293 MHz
= = CHANNEL f2 =
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 100.6126711 MHz
WDW EM
SSB 0
I | | LB 1.00 Hz
! | ! o 1 | GB 0
P | | ! | BC 1.40
|
sl d 1 | I [
oy N N b y Y Wi ‘ v -
T T T T T T T T T T T T T T T T T T AR M T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Me O
renc Paramet
Guzrent Data Pazameters Me H
EXENO 1
PROCNC 1 TBSO O
F2 - Acquisition Parameters
Date 20150213
ime 13.04
INSTR Spect
PROBHD S mm PABBO BB/
PULPROG 2930
65536
<DC13
e ; EtO,C
Ds 2 |
Kl 8223.685 Hz
FIDRES C.125483 Hz
. 6387 se
o 35836387 sec N02
60.800
gg 50 usec 9e
= 235.3 &
D1 1.00000000 sec
™00 1
Pl 19.00 usec
PLWL 16.00000000 W
sFo1 400.1324710 MHz
rs
Mz
Hz r ; [ o
/ Iy S AT J 4 ] ‘
Jll - k ,M&?JLJ AJ\ lu N o
T T T T T T T T T T T T T T T I T T T
95 9.0 8.5 8.0 7.5 7.0 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
| Vo t \ i T
I J A / ‘ { / '»‘)\ AN A
[ o =31t=]] (] =lhol fits it b [10]
=23 Reelfo =1 lojnim] 1Q ~!
i3 18 38 &|88 RS D =
i~ ol [ loloi—! NN el {0l aif
= © ~ TNg @
85 © B ~mo O oo <+ o © orwn  1n w 0o
° w0 - B e newn oo © aneY 9e N9
5o 1 h g NN e S BR85S 3 oo
’ | ’ I \\/ l W/ l ’ J ' \/} l | v Current Data Parameters
NAME KO0-201a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150213
Time 13.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 256
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 295.7 K
Dl 2.00000000 sec
D1l 0.03000000 sec
1 TDO 1
= CHANNEL f1 =:
13C
.00 usec
78.00000000 W
100.6228293 MHz
= = CHANNEL f2 =
CPDPRG2 waltzl6é
NUC2 1H
pPCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 w
PLW13 0.16000000 W
SF02 400.1316005 MHz
| F2 - Processing parameters
ST 32768
SF 100.6127710 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
[ | | /
1 l [ I |
- L L] |
el | Lo A
T T T T T T T T T T T T T T T f T A MARAAAAAM AAAAAMY
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Curxent Data Parameters Me

TN Me | H

€2 - tcquisstios Easamsiers TBSO 0

Date 20150113

= _

PROBHD 5 mm FABBO BB/

Ph
. EtO,C I
N

A gf

o1 1.00000030 sec
00 1
CHANNEL
.00 usec
PLNL 16.00000000 W
sFoL £00.1324710 MHz

F2 - Processing parameters

SF 400.1300097 Mz
WO EM
sSB 4

18 0.30 Hz
6B 4

2C 1.00

JU ) ] ,“(_ _ R Wb U Ao

9.5 9.0 85 8.0 25 20 1.5 1.0 0.5 ppm

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
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Current Data Parameters
NAME

\M] KO-176a
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150113
Time 21.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDCl3
NS 512
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 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13¢
00 usec

78.00000000

W
100.6228293 MHz
| = = CHANNEL f2

CPDPRG2 waltz16
NuCc2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.16000000 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6126711 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

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

T T T T T T \
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NEME

KO-264a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150528
Time 14.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2330
™ 65536
SOLVENT cDel3
NS 11
DS 2
SWH 8223.685 Hz
FIDRES 0,125483 Hz
AQ 3.9846387 sec
RG 80.57
DW 60.800 usec
DE 6.50 usec
TE 296.7 X
D1 1.00000000 sec
DO 1
CHANNEL £1 =
1H
10.00 usec
16.00000000 W
400.1324710 MHz

F2 - Processing parameters

7.345
7.339
7.337
7.333
7.329
7.322
7.313
7.260
0.866
0.859
0.130
0.118

=

ST 5536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz i
GB 0 |
BC 1.00 | i
] | I
f | [ - P |
i I P
1 JJ' ‘ ok U\ BN
T T T T T T T T T T T 1 1 T T 1 T T
9.5 9.0 8.5 80 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 0.5 ppm
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Current Data Parameters
NAME KO-264a
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150528
Time 15.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

| TD 65536
SOLVENT CDC13
NS 36
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 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1
NUC1 13C
Pl .00 usec
PLWL 78.00000000 W
SFO1 100.6228293 MHz
HANNEL 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
SI 32768
SF 100.6127749 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T
190 1

T
80 170 160 150 140 130 120 110

T T T T T T

T T T T
100 9 80 70 60 50
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Current Data Parameters
NAME K

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015021

PROBHD 5 mm PABBC BB/
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
5 100030055 Sec 11a
TDO 1
[Y—

400.1824713 MHz

PLWL 16.500000C0 W

F2 - Processing parameters
I 6

SF 4001300097 MKz
EM

L 0.30 Hz

BC 1.00

A o JI A M e
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o e a cow- ® o ~ w0 w o o
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o = © 0 NN o N =) oo~ o = -
I - — i i S =~~~ ™) Semm A N o
Current Data Parameters
NAME KO-68
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150213
Time 10.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
! SOLVENT cpc13
I NS 81
| 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 297.4 K
Dl 2.00000000 sec
dil 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
SFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
SF 100.6253445 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
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7.285
7 043
4.116
3.450
3.428
3.409
3.101
3.087
3 042

Current Data Parameters
NAME X0-15

502
EXENO 2
PROCNO i
F2 - Acquisition Parameters
Date 201412
Time~
INSTR spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT cocls o e
s 16 © oo
s 2 INENEN
SHH 8012820 Hz R
FIDRES 0.122266 Hz e
20 4.089496¢ sec
G 104.9
Dk 62.400 usec
D 6.5¢ usec
TE 296.5 K {
D1 1.00000000 sec
DO 1
7 /
= CHANNEL f1 - t { f r
400.1824713 Mz J ) | i ~ i
1a Aol ; | 7 |
P1 10.00 usec ' [ i { / i / i
PLW1 16.50000000 W ! ) hodd J / . y. |
£2 - Processing paransters
S 400, 18001\,0 MHZ |
WDH
SSB 0
1B 0.30 iz
B o
PC 1.00
N
B A 1
1.3 1.2 ppm
s A
J | __ ) N e

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
ARUVAL /| TV N I\
| gegas I EEEE RN BB
= DA o i Il b [ B o B D A Rl !m\

g =3 T gn2sesaRsy ssse 8 gammz e o
E gg g  sSdgagiige KOG i .
EEEEERE SIS iggs 3 4

\f IENN'74 Vo L

Current Data Parameters
NAME

KO-150a
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date, 20141210
| Time 18.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.25
ow 20.800 usec
DE 6.50 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6354031 MHz
NUC1 13C
Pl 10.00 usec
PLW1 63.50000000 W
CHANNEL £2
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 100.6253420 MHz
i 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

-548-



Current Data Parameters

NAME Ko-80%
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140226
Time 17.42
INSTRUM spect
PROBHLD 5 mm PABBO BB/
PULPROG 2g30

D 65536
SOLVENT CDCL3

NS 8

s 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 91.18

bW 60.800 usec
DE 6.50 usec
TE 294.3 K
D1 1.000000C0 sec
DO 1

~= CHANNEL fl =———-—-—=

10.00 usec
16.00000000
400.1324710 Miiz

=

F2 - Processing parametlers
S1 65536

SF 400.1300098 MHz
WDW EM
ss8 0

LB 0.30 Kz
GB 0

pC 1.00

7.269
7.260
7.249
7.245
7.237
7.234
7.231
7.226
7.218
7.114
7.111
7.095
7.093
7.077
7.074
6.995
6.993
6.975

1.091
—0.758

9.5 9.0 8.5

207.17

—170.69

———168.53
128.80
128.11
124.94
124.54
77.41
77.10
76.78

o
=Y
o
n
=2

—60.90
——52.72
———50.95
—41.98
——36.50
——33.65
~——31.70

=
~
_—26.26

——116.63

<

T~—25.63
—14.11

T
200 180

Current Data Parameters

NAME Ko-80f
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140227
Time 18.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDCl3

NS 28

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 294.3 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1

= = CHANNEL fl1 =
NUC1 13C
PL 10.00 usec
PLW1 78.00000000 w
SFO1 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
ST 32768

SF 100.6127690 MHz
WDW EM

SSB [

LB 1.00 Hz
GB Q

PC 1.40



Current Data Parameters

7.260
7.162

/

DNDHA=NONDRRINN OO o WMON MUIOUEDAMHANOEDDINMDO [~ WO N 0o ~ oo
DIOCOVLIONEE DN TOOW0®e NODY OITONAONNNAOADE OO FHNHOW MR n o 0o~
HHH1OODO0O0OPEP®®® ™ M~~~ TOOM ANANNNAAAAAOOOOTTIMNNO OO oo o H
e e N N R R R RURCRCRCRv R Y PRVY FIFTFIITITITTATTITOOAIOMOAMAO N - R

—0.534

§§
<
=
~

NAME X0-275b-1
EXPNO 2
PROCNO 1 Me ,/,
F2 - Acquisition Parameters ’ O
Date_ 20150725 HO
Time 14.05
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULFROG zg30
™D 65536
SOLVENT <nel3
5 2 EtO,C
oS 2
SHH 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 103,11
DN 60.800 usec
£ 6.50 vsec
£ 297.2 K
D1 1.00000000 sec
DO 1 1
NUCL 1H i
Pl 10.00 usec ~
PLW1 16.00000000 W
SFOL 400.1324710 MHz {
2 - Processing parameters : ; ‘o =i i
SI 65536 f i) I i P |
SF 400.1300099 Mz [ i j [
WD EM U H J dod i !
SSB 0
1B 0.30 Kz
GB [
PC 1.00
M ‘JL _ ) ,*. _ 7JJ .. 1
I T T T T I T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 6.0 5.5 5.0 45 4.0 3.5 3.0 25 20 ppm
Jix I Pobil il
=) |© 0| lo) e vy ey
o O] el IR ) At}
e 19 @ oo <
[ i<l <lielie [
o o Ao w0
o® a foNdSow o v Ho® ™ wn © &~ oo o o
fd ) LaaeaT o H®ow 8 =~ ~ ®w© O
"o - OWOEY o O 12N ? B LT B g
== P JNNNNN o NN =) ~ © ®ow IS
o = hpl -k ©~r~ I3 < n ome S S
Current Data Parameters
NAME KO-275b-1
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150725
Time 14.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT €DCl13
NS 1024
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 297.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
P1 10.00 usec
PLW1 78.00000000 W
| | | SFO1 100.6228293 MHz
H | = CHANNEL f2 =
! ! CPDPRG2 waltzl6
NUC2 1H
| | PCPD2 90.00 usec
PLW2 16.00000000 w
| f | | PLW12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz
! | F2 - Processing parameters
! s1 32768
SF 100.6127710 MHz
woW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) | " 1 " |
T I T T T T T T I T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

-S50-



934
912
582
579
563
388
260
957

=S\

7.915

7
7
7

7
7.545

7.542
7.471
7.452
7.433
7.432
7.426
7.420
7.415
7.410
7.394
6.936

7
7
7
6

Current Data Parameters
NAME

EXENO
PROCNO

Da

K0-229a
11
1

F2 - Acquisition Parameters
te 201

Time”
INSTRUM
PROSHD
PULPROG

D
SOLVENT
NS
DS

SWH
FIDRES
a0

== CHANNEL f1 =:

50402
18.07
spect

5 mm PABBO BB/
2930
65536

cpel3
8
2
8012,820 Hz
0.122266 Hz
4.0894966 sec
104.97

62.400 usec
6.50 usec

296,1 K
1.00000080 sec
1

400.1824713 MHz
1E

10.00 usec
16.50000000 W

F2 - Processing paramecters
ST 5536

400,1800101 MHz
EM

SSB °

0.30 Hz / /

(—

12b

9.5

9.0

=} =]

el < @ <

i =% <

PN i <F i
~ ~ o = waoo
N ® 0 n < @O &
© Sw o ]
& R o < amnn
= firp & e

128.63

~

55 5.0

o lvoo ! ot el =3
O M®io  © ol |
S IaR<1RN RS TR 1Y i~ ~
DTl R R B PN ~ =i ©
~®ow
oMo m No® N © 0®wo ~ o
Lana ®mo® P} N Eoo in o
~w o 1o N L naa B N
N N o < o w - <
Pl pa i [N N © T Moo N a
/ \\/ ‘ | \’ / | | Current Data Parameters
NAME KO-229a
EXPNO 8
PROCNO 1
| F2 - Acquisition Parameters
Date_ 20150310
{ Time 1.08
1 INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cDCl3
NS 322
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 296.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
10.00 usec
78.00000000 W
100.6228293 MHz

T T
120 100 80 60 40 20

ppm

-S51-

= 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
ST 32768
SF 100.6127717 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

| | | BC 1.40



urrent Data Parameters
SANE

Hz
Ha

Ko-231a
=XENO 2
BROCNO 1
F2 - Acquisition Parameters
date 20150313
Time 16.05
INSTRUM spect
PROBHD 5 mm 2ABBO B3/
PULPROG 2g
o 65536
SOLVENT coc13
3s 16
05 2
SWH 8223. 685
0.125483
3.9846387
60,800
.50

296,3
1.00000000
1

sec

sec

CHANNEL 1
10.00 usec
16.00000000 W
400.1324710 MKz
F2 - Processing parameters
51 6553€
5% 405.1300097 MHz
oW Y
558 o
LB 9.30 Hz
E 0
eC 1.00

AE-FNONDTD OO N M
MINAAANODACEO®OL TN
HAAAAAO0O0OTTOA A A
TeSTTITTTTIMMOOMOOM®

Ph (0]

0y, o

EtO,C
2 Br

12c

9.5 9.0

198.22

——170.45
——168.51

0
o
=3
o
-

S~ 127
~—122
Ny
-
<

60 55 50 45 4.0

77.32
77.00
76.68
—61.03

1.000

——44.35

n 0
~©
o~
® o

0
™
w
”

——24.56
—14.09

T T
120 100 80 60

-S52-

3131

Current Data Parameters

NAME KO-23la
EXPNO 12
PROCNC 1
F2 - Acquisition Parameters
Date_ 20150404
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 193
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 297.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.00 usec

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SFo2

ST
SF
WDW
SSB
LB
GB
PC

=

78.00000000
100.6228293 MHz

CHANNEL f£2
waltzlé
1H

0.00 usec
16.00000000 W
0.19753000 W
0.16000000 W
400.1316005 MHz

F2 - Processing parameters
32768

100.6127723 MHz

EM
0
1.00 Hz
0
1.40
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S—
NAME KO-230a

o :

mno, : Ph 0
- roavisition Faraseiers

2 e

Time .24 i
STRUM spect. ‘y O
BROBHD S mm PABBO BB/
PULROG 2q3
™ 65536
SOLVENT coels
NS 16
s 2
s 8223685 Hz
FIDRES 0.125483 Hz
a0 3.9646387 sec
EtO,C
DR 60,800 vsec
oE 6.50 usec
e 295.4 K
D1 1.00000000 sec
00 1 Me
= CHANNEL £1 == 12d
woc1 1
1 10.00 usec
PLAL £6.00000000 W
sFo1 400.1324710 Mz

F2 - Processing parametors
sI 65

sE 400.7300093 MHz
i M .
ssk 0 ’ /
LB 0.30 Hz ]
= 0 |
3 1.00 ) ¢ / . / |
| i | [ / i
{ | . | ; |
I { Is / i i /
! i ! { i i H | [
/ 3 I / I s /
L J‘&UMM» W wu‘k_ﬂ_g .
T T T T T T T T T T T T T T T T T 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 2.5 2.0 1.5 1.0 0.5 ppm
i /Mll IR il ,“ [ [ R
lof (o= (xlol <l lolinlolol o o) il .
3 = (oo | Ols®IQ o i oo |
[ e I S @ iSi900 o] 1o =i [t
I~ N R ~ IRt S ] teulb 1onl i el
™ ~ o N TN TN®S S o
> e R A R S NEB 2 3 00w oo o
2 = ® $ydodoraws “ew * © eow e A
— ae P R g TEe . 388w 39 =
\/ 1 \\\\ V/// ' W I ’ \' / ‘ I ’ Current Data Parameters
NAME K0-230a
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150313
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
I 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
~ 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
SI 32768
| SF 100.6127724 MHz
| WDW EM
! | [ SSB 0
! ! LB 1.00 Hz
! GB 0
I I ! | PC 1.40
! ! ]
" H l " D\
r v " " " Y e " ol

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME

EXENO
PROCNO

X0-232a
2

1

F2 - Acquisition Parameters
Date_ 20159318

0.4

me
INSTRUM spect.
PROBHD £ mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT cpel3
NS 1
o3 2
SWH 8223.685 Hz
FIDRES 0.125483 ¥z
A0 3.9846387 sec
RG 80.5
bW 60.300 usec
DE 6.50 usec
= 297.2 K
p1 1.00000000 sec
D0 1
= CHANNEL f1

4.175
4.157

4.139
4.121
3.570
3.566
3.552
3.548
3.534
3.530
3.232
3.214

3.196
3.186
3.168
3.150
3.127
3.112
3.108
3.093
3.081
3.066
3.062
3.053
3.048
3.039
3.034

Ph

EtO,C

NO,

12e

3.027
3.009

J‘l_Al‘MM__JuJJ.U\._J'L/M_)\r)

H M N® A N0 N0 N
MANNA—HO D0 ®©® -0
CORANPA®D®D®®D DD
NN A A A Ao A

ppm

9.5

9.0 85

197.99

9,7

0.989,

0.968\

|
N/ N
< ol (o
(=3 STy
@b Q0 O
— - ol
o ~ 4 OwmwoOOam
oo o T mToarand
o~ < T OMEOE WS~
= o n T OmNNNN N
it a U S i i S

=)
N
o
N
)
4
o
o
=)

5.5 50 45

77.32
77.00

76.69

<

——61.34

- oo
o
® o~
<« Mo

— N
o~ ©
w0 <
« ~

—14.09

T T T
160 140 120

T
100 80

-S54-

0.5 ppm

Current Data Parameters

NAME KO-232a
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date 20150318
Time 20.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 65536
SOLVENT cpcl3

NS 498

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 297.9 K
D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1

= CHANNEL fl =
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
PLW13 0.16000000 W
SFO2 400.1316005 MHz
F2 -~ Processing parameters
ST 3
SF 100.6127710 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
KO-1

= 77k
EXNO 4
PROCNO 1
F2 - Acquisition Parameters
Date, 20150115
Time”
INSTRUM spect
PROBHD & mm PABBO BB/
PULPROG g
™ 65536
SOLVENT cpcia
NS 16
DS 2
SuH 8223.695 Hz
FIDRES 0.125483
20 3.9846387 sec
RG 91.18
DK 60,820 usec
DE 6.50 usec
TE 294.6
D1 1.00000000 sec
T™C 1

CHANNEL £1 ===~

10.00 vsec
16.00000000 W

400,1324710 MHz

F2 - Processing pazameters
s1 6553,

SF
wow

6
1400.1300397 MHz
Y

558 o
LB 0.30 Hz
B o

BC 1.00

4.219
4.201
4.183
4.165
3.265
3.248
3.245
3.228
3.220
3.203
3.200
3.182

Ph

EtO,C

3.176
3.167
3.164

3.161
3.155
3.152
3.146
3.137
3.122
3.116
3.101
2.937
2.934
2.922
2.919

’, O

5517
3.093 -
3.044/

2.250

w
o
o
o
—

—171.44
——169.51
——150.90
137.51
135.13

Z
<,
N\

134.29
130.88

130.28
129.63
129.08
129.02

t | {

7\ VoY N \‘/ ‘ \ A
‘o ol \—Tm: i~lolis (o]
=4 1O @D g <
I} SIS A el
‘N IR R e R ~

Howo o Ne wo o w

2882 2 38 I8 g a

P o 6 cw “

2RRE 8 29 5808 2

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SF02

sI
SF
! WDW
SSB
| LB
GB
BC

T
160

T
140

T T
120 100

80 60 40 20 ppm
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Current Data Parameters
NAME

CHANNEL f1

13C

10.00
78.00000000
100.6228293

CHANNEL f£2 =
waltzl16
1H

90.00

16.00000000

0.19753000
0.16000000
400.1316005

K0-177b
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150114
Time 22.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 145
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

usec
W
MHz

usec

sE =

MHz

F2 - Processing parameters
32768

100.6126718 MHz

EM
0
1.00 Hz
0
1.40
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Current Data Parameters
NAME

KC-265D
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20150530
Time 2.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
i) 65536
SOLVENT coel3
NS
DS 2
SWH 8012.6820 Hz
FIDRES 0.122266 Hz
20 4.0894966 sec
RG 104.97
o 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 1.0000000C sec
TCO 1

== CHANNEL f1

5FO1 400.1824713 MHz
NUC1 1H

31 10.00 usec

PLW1 16.50000000 W

F2 - Processing parameters i
50 65536

SF 400.1800100 MHz

WoH EM |
SSB 0 |
LB 0.30 Hz |
G 0

2C 1.00 {

B )»M_Jn,ﬂ_\hpg)“lg_'

L N S U, -

9.5

9.0 8.5

T T T T \ T T T T
4.5

1.0

0.5

ppm

i
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Current Data Parameters
NAME K0-265b
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150530
Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 206.25
W 20.800 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
dl1l 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
1 PLW2 16.50000000 w
PLW12 0.20370001 W
PLW13 0.16500001 w
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253439 MHz
WDW EM
! ssB 0
Iy ! ! LB 1.00 Hz
GB 0
! pC 1.40
| |
1
T T I T T T 1

T T T T
200 180 160 140 120 100 80 60 40 20  ppm
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7.334
7.330
7.314
7.311
7.295
7.291
7.260
7.254
7.250
7.235
7.231

Current Data Parameters
NAME.

> Ko-111a
EXPNO s
PROCNO 1
72 - Acquisition Parameters
Date_ 20150404
Time 19.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 5536
SOLVENT cncl3
NS 8
DS 2
W 8223.685 Hz
FIDRES 0.125483 Hz
3.9846387 sec
] 103.11
D 60.800 usec
DE 6.50 usec
TE 297.3
m 1.00000000 sec
Do 1
CHANNEL £1 =
1"
.00 usec
PLAL 16. 0000
SFO1 200,1324710 MHz

F2 - Processing parameters
s1 s

SF 400.1300099 MHz
WDW EM
558 0
LB 0.30 Hz
B o

BC

7.158
7.155
7.139
7.136
7.120
7.118
7.079
7.077
7.059
7.056

3,3"-syn-14a

ppm

216.04

—170.57
——167.78

T T
1.0 0.5 ppm

1.000
3.165

0 Tmo® @

© N®mHo o @O = © o @HVvOw W <
LU ® o~ =} n oowr~w o -

=3 A@wN 0 B . :

n NNNN ~~ o — o No®mwY I~ -«

— HeA A A ™~~~ © R R R N SR -

Current Data Parameters

NAME KO-11la
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140501
Time 15.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 27
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
I Dl 2.00000000 sec
| D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec

78.00000000 w
100.6228293 MHz

CHANNEL f2 ==
waltzlé
1H

90.00 usec
16.00000000 w
0.19753000 w
0.16000000 w
400.1316005 MHz

| 1" | | F2 - Processing parameters
[

| ST 32768
SF 100.6127690 MHz
WDW EM
| SSB 0
| LB 1.00 Hz
GB 0
PC 1.40

T
200 180

T T T T
160 140 120 100 80 60 40 20  ppm
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Current Data Parameters
NAME Ko-111b
EXPNO 2
PROCHO 1

F2 - Bequisition Parametors
Date_ 20140501

Time 19.38
INSTRUM
PROBHD 5 mu PABBO B3/
PULeRoG 2930
65536
SoLVENT cncia
NS 10 ,
s 2 .
Sl 6223685 Hz 3,3 -anti-14a
FIoRes 0.125483 Hz
3.9846387 sec
’G 20.59 i
o 60.800 usec /
DE 0 usec
TE 295.5 X
D 1.00000000 sec
D0 1 /
CHANNEL £1 /
1 10.00 usec ; )
PLWL 16.00002000 ¥ | |
SFO1 40001324710 Mz / i

rz - Processing parameters s i i

sF 14001299584 iz { |

WDW EM i i r i / o i
13 i: Zn.m e ) " / I i
PC 1.00
* Mt _ 'L_,\'L_,_, ,,M_J LMM‘JM’& ,;JM__J -
f T T T T T T T T T T T T T ! T T T T 1]
9.5 9.0 8.5 8.0 7.5 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 ‘ 1.5 1.0 ppm
) I Juilal o] )L
T o8 EBrE g o8
PN HISE T~ [SIRIN ol R ©
|| | Vi Vool W

Current Data Parameters

NAME KO-111b
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140501
Time 19.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 26
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
D1l 0.03000000 sec
TDO 1
= CHANNEL f1
13C
0.00 usec

78.00000000
100.6228293 MHz

=

CHANNEL £2

| O CPDPRG2 waltzl6
[l NUC2 1H
| | PCPD2 90.00 usec
| PLW2 16.00000000 W
| | PLW12 0.19753000 W
1 PLW13 0.16000000 W
SFO2 400.1316005 MHz
| F2 - Processing parameters
SI 32768
I 1l ! SF 100.6127690 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

MNP oo M i . i MM

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

-S58-



7.429
7.425
7.424
7.408
7.402
7.394
7.260

—6.961

Z
X

Current Data Parameters
NAME 1

Ko-171a-1
EXPNO T

BROCNO 1

£2 - Acquisition Parameters

Date_ 20150108

Tame 23.09

INSTRUM spect.

PROBHD 5 mn PABBO BB/

PULPROG 2q3

™ 65536

SOLVENT cpels

ns 8

s 2

swi 5

FIDRES R

20 3.9846387 sec

RG 55.5

DA 60,800 usec

DE 6.50 usec B
e 2544 K r
1 1.00000000 sec

00 1

3,3-syn-14b

- CHANNEL f1

1
10.00 usec

2LAL 16.00003000 W

sFOL 400.1324710 Mz

F2 - Processing parameters
S1 65!

SE 400.1300102 MHz

WD EY f

5B 3 /

1B 0.30 Hz |

B o /

pC 1.00 | .

|

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 2.0 15 1.0 05 ppm
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‘ | | \/ | \/ \V | | \\ V ‘ 1 Current Data Parameters
NAME KO-171a-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150108
Time 23.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
| NS 101
| DS 4
| SWH 24038.461 Hz
FIDRES 0.366798 Hz
BAQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1

NUCL 13C

Pl 10.00 usec

PLW1 78.00000000 W

SFOL 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

SI 32768

o I SF 100.6127731 MHz

| | 1 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
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7.435
7.429
7.424
7.419
7.412
7.406
7.260

——6.955

{

Current Data Paramet.
NAME KO-171a
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20

150108
15.46

spect
S mm PABEO BB/

65536
enciy

NS 16
DS 2
SHE 8223.685 Kz
FIDRES 0.125483 Kz
aQ 3.9846387 sec
RG 55.5
oW 60.600 usec
0 6.50 usec
= 2951 K
D: B
2 100000060 sec Br
= CHANNSL £1 =
wuc1 ' ;
m 10,35 asec 3,3"-anti-14b
2101 16.00000000 %
SFOL 400.1324710 MHz
F2 - Procossing parameters
s1 6
SF 40C. 1300097 MEz
wow EY
558 0
8 0.30 K2
B 0
¢ 1.00
|
; |
J
| J | P
| { 7 ol a !
/ 1‘/ / {0 |
L_L M J‘IL_'JA _ JW'M‘UJ “«L I . S
T T T T T T T T T I T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.0 0.5 ppm
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Current Data Parameters
NAME KO-171a-2
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150108
Time 15.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 165
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 295.6 K
| D1 2.00000000 sec
[ D1l 0.03000000 sec
| TDO 1
CHANNEL f1 =
13C
0.00 usec
78.00000000 W
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 327
SF 100.6127732 MHz
I | WDW El
Loy I SSB 0
| | LB 1.00 Hz
| | ! GB 0
| | PC 1.40
|
Y vyt " S SRR, RS e

T T
160 140 120

100

80
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Current Data Parameters
NAME 0-119a
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150331
Time 16.42
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 293
™D 65536
SOLVENT €DCl3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
35548397 see 3,3'-syn-15a
RG 72.93
oW 60.800 usec
DE 6.50 usec
1 [ {
10,00 usec i
16.00000000 W {
400.1324710 MHz i 7 rs .
F2 - Processing parameters | ! ! / /
51 536 { [ / / H
s¥ 400.1300098 MHz { ; - I /
WDW EM { | / i [ { 1
sSB 0 [ { i P i i { i
1B 0.30 Hz /i ! ! / / i ] i
B i i J I J {
PC 1.00
O ,, ) JAL Y N,
T T T T I T T T T T I T I T I T I T
9.5 9.0 8.5 80 75 .0 6.5 6.0 5.5 50 45 4.0 3.5 1.5 1.0 0.5 ppm
. ; Loy
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‘ ‘ | \/ ' / ’ W/ ‘ ‘ l \l // l | ‘ Current Data Parameters
NAME KO0-119%9a
EXPNO 3
PROCNO 1
F2 ~ Acquisition Parameters
Date_ 20150331
Time 16.50
I INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 143
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 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl =
13C
.00 usec
78.00000000 W
100.6228293 MHz
CHANNEL £2
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
ST 32768
SF 100.6127710 MHz
WDW EM
SSB 0
LB 1.00 Hz
] | 1 GB 0
PC 1.40

200

T
180

T
160

T
140

T
120

T
100 80
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Current Data Parameters
NAME E

XC-120a
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date, 20150401
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG g3
™ 65536
SOLVENT CDCl3
NS 16
DS 2
SWH 8223,685 Hz
FIDRES 0.1254E3 Hz ) H
A0 3.9846387 sec 3 3 —ant[—1sa
RG 55.5 ’
oW 60.800 usec
DE 6. usec
T 297.2 K
29 1.0000C000 sec
TDO 1
= = CHANNEL f1 = !
NUC1 1H i
31 .00 nsec | .
PLW1 16.0000000C W {
SFO1 400.1324710 MHz | i
i
F? - Processing parameters - i 7 / |
ST / | ! ] |
SF 400.1300098 | i ! i i |
WoR B ~ - / ; { !
s5B o I J { / ! /
LB 0.30 Hz I J | | { / i
B o ! j 7

BC

1.00

65 60 55 50 45

I | J
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| \‘ // | ’ ‘ Current Data Parameters
NAME KO-120a
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150401
Time 11.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
| NS 88
| DS 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
i RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 297.8 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 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 3
SF 100.6127722 MHz
I 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
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meters
KO-165b-1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date. 20141219

Time 14.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT ©peis
NS 16
DS 2
SWH 8223.685 Hz
PIDRES ©.125483 Hz

A9 3.9846387 sec

Br
10.50 usec 3,3'-syn-15b

PLW1 1600000000 W

sF0L 100.1324710 Mz
F2 - Processing parameters
s1 6

sF 1001300097 Mitz
WD B
55B 0

B 0.30 Hz
B 0

£C 1.00

Bl 1IN

95 90 85 80 7.

=]
N
=)
id
@

60 55 50 45 40 35 30 25 20 15 10 05 ppm
)
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Current Data Parameters

NAME KO-165b-1
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141219
Time 23.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 39
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 294.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec

78.00000000
100.6228293 MHz

=

i = 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
ST 32768
SF 100.6127739 MHz
WDW EM
SSB 0
| I LB 1.00 Hz
| GB 0
I PC 1.40

\ T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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1.411
1.247
1.229
1.211

Current Data Parameters
NAME

KO-165b-2
EXPNO 1
PROCNG 1
F2 - Acquisition Parameters
Date_ 20141220
INSTRUM spect
PRCBHD 5 mm PABBO BB/
TD 65536
FIDRES 0.125483 Hz
AQ 3.9846387 sec
BG 3,06
DE 6.5C usec
TE 294.3 K
D1 1.0000000C sec
%ho , Br
CHANNEL f1 v .
3.3"-anti-
w ,3'-anti-15b
PLW1 16.00000000 W
51 65536
SSB 0

T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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| Current Data Parameters

| NAME KO-165b-2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141220
Time 0.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 920
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 294.8 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 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
ST 3

SF 100.6127739 MHz
wWDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME KO-122.

EXPNO 1
PROCNO 1
F2 - RAcquisition Parameters
Date 2015C403
Time 20.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™D €5536
SOLVENT CDC13
NS 9
DS 2
5 8223.635 Hz
FIDRES 0,125483 Hz
'
AQ 3.9846387 sec - -
s 3570 3,3'-syn-16a
bW 60.800 usec
DE 6.50 usec
TE 297.
Dl 1.00000000 sec
TDO 1
CHANNEL £
10,00 usec
PLW1 16.00000000 @
SFOL1 400.1324710 MHz
F2 - Processing parameters
51 36
SE 100.1300098 MHz ‘
WDW EM
SSB o r - - )
B 0.30 Hz [ / ~ ) L
B 0 S / s / /
pC 1.00 o < - - e S

Lg,ﬁhﬁ JL M, f'ﬂ'wm .

9.5 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 0.5 ppm
J AL i X I |
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\ ) | \/ \ / ' \|/ | ’ | \ V/ I i ’ Current Data Parameters
NAME KO-122a
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150403
Time 21.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
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
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

SI

F2 - Processing parameters
32768

SF 100.6127743 MHz
WDW EM
| SSB 0
LB 1.00 Hz
GB 0
PC 1.40

NI P

200

T T
120 100 80
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7.315
7.296
7.280
7.276
7.260
7.244
7.225
7.142
7.123
7.106
7.063
7.043

L
§

Current Data Parameters
NAME

K0-123a
EXPNO 12
PROCNO 1

£2 - hequisition Parameters

150407
r)me 12.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™D 65536
SOLVENT cpel3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES ©.122266 Hz
Q 4.0894966 sec
RG .

oo 62.400 usec
DE 6.50 peec
TE K
b1 1.00000000 sec
0o 1

CHANNEL f1
400.1824713 MHe

00 usec
16. %nrnmno W

Pl
PLWL

2 - Processing rarameters

' 400. IBUO./SE MHZ
wDH EM
SSB.
0.30 Hz
GR
1.c0

Il
o

4.156
4.138
4.120
4.102
3.562
3.541
3.523
2.723
2.720

~
Y
©
«

2.635
2.607
2.599
2.572
2.563
2.544
2.515
2.482
2.471
2.458
2.445
2.433

—
o
<«
~

2.405
2.396

<«
@
@
o~

2.367
2.356
2.346
2.329
2.318
1.951
1.924

o
o
o
o -

3,3"-anti-16a

l 825
1.807
1.785
1.756
1.671
1.642
1.633
1.614
1.604
1.577

=
I
bl
—

1.326
1.312
1.298
1.292
1.286

e s

9.5

211.84
——170.73
——168.27

65 60 55 5.0

——150.63

~—128.55

——125.02
77.32
77.00
76.68

T—123.21
—116.93

__-129.16
——61.02
——50.58
—47.15
——23.99
——14.11

<

T T
180 160

T T
140 120 100 80 60 40 20

ppm

-S66-
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Current Data Parameters

NAME KO-123a
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20150401
Time 22.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 543
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 297.8 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 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 100.6127707 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB Q

PC 1.40



7.424
7.418
7.415
7.409
7.394
7.388
7.260
6.934
6.913
4.166
4.149
4.131
4.113
-3.547
[F3.544
|-3.529
| 3.525
|- 3.510
|-3.507
|-2.735
|F2.731
|-2.711
2
=

.707
.602

|-2.599

2.594
2.591
2.568
2.565
2.560
2.557
2.543
2.532
2.520
2.514
2.501
2.486
2.473
2.459
2.444
2.436
2.432
2.424
2.412
2.401
2.395
2.383
2.371
2.360
1.909
1.891
1.874
1.854
1.840
1.820
1.815
1.803
1.785
1.779
1.769
1.753
1.744
1.729
1.724
1.712
1.705
1.697
1.686
1.682
1.674
1.669
1.661
1.657
1.649
1.535
1.529
1.522

,,
|
a

MMWW

Current Dala Parameters

NAME KO-234b-1
EX2NO 1
PROCNO 1
F2 - Acquisition Paramcters
Date_ 20150409
Time
INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 16
TS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 91.18
DW 60.800 usec
DE 6.50 usec
TE 294.9 K
D1 1.00C00000 sec
TDO 1
CHANNEL f1
10.00 usec
16.00000000 W
400.1324710 MHz

1.516
1.510
1.495
1.424
1.418
1.404
1.398

Br
3,3"-syn-16b

MO Mm@ oM MW
O 0@ OWMWM
mmemmmmNNN
A A A A Ao

F2 - Processing parameters
ST
SF 400.1300097 MHz ;
WDW £M /
SSB ¢ i
1B 0.30 Hz . . {
GB ¢ / ~ f . - /
PC 1.00 i g S K s
5 M Jl L o oA o o M
T T T T T T T T T T T T T T T ! T

211.94

2092

——170.06
—167.42

——149.64

6

__—132.07

5

T~ 131.66

—125.17

6.0 55 50

i |
;o Y VY A VR
=3 =i [—li—lo @ (ol
| i<t il 0 9l @ wlo
= =} i=tRit=]] R ]
ol [l el o r‘m:

Now® cwrn ©m

"no6 Raaa oo

S 0w

NN R

_—118.40
T—117.40
—61.08
—14.08

/
~

T 1
0.5 ppm

Current Data Parameters

NAME KO-234b-1
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150409
Time 3.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 49
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
| AQ 1.3631988 sec
RG 204.44
I DW 20.800 usec
[ DE 6.50 usec
TE 295.3 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
I
| = 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 100.6127766 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
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Current Data Parameters

NAME K0-250a-2
EXPNO 2

PROCNO 1

F2 - Acquisition Par

Date_ 20150

Time 21.22

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2g30

™ 65536

SOLVENT CDCl13

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 55.5

oW 60.800 usec Br
CE

i 3,3"-anti-16b

o1
B 1.4 1.3 ppm
NUC1

Pl 10.00 usec

PLW1 16.00000000 W

S¥O1 400.,1324710 Miz

F2 - Processing parameters

sI 65536

SF 400.13C0097 MHz

wWow

SSB 0

LB 0.30 Hz

cB 0 i

PC 1.00

,/J LA J J"h JJJ Jmk ,4/{‘4&”\}\_»)}” |

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 0.5 ppm
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o 25 3 a8m & 25 e - SE mawwm & 0 -

Iy gt 3 [ ot NN s 55258823 8Q st

Current Data Parameters

NAME KO-250a-2
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150428
Time 21.53
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 512
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 297.3 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 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 100.6127724 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T \ T
200 180 160 140 120 100 80 60 40 20 ppm
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7 404
7.401

d 2

Current Data Parameters
e Ko-18

PNO 1
2ROCNO 1

- Acquisition Parameters
201501

date_

ime 0.87

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2330
65536

SOLVENT cpely

s §

ES 2

B 6223.685 Ha

FIDRES 0.125463 hz

80 3.9846387 scc

6 2.2

o 60.800 usec

3E 6.50 usec

TE 294,0

o1 1.00000000 sec

Do 1

CHANNEL £1

vl 1

e1 10.00 usec

LWL 16.00000200 W

5FO01 400.1324710 MHz

£2 - Processing pazamsters

i 400. 130009* Mz
D

358 0

LB 0.30 Hz
38 o

eC 1.00

7.297
7 250
7 124
7 011
7.008
6.990
6.973
6.971

EtO,C
3,2'-syn-17

9.5 9.0 85

€

190.4

——170.4C
——165.6¢€
—160.37

v
@
=3
e
—

YW

o
[
|
ol
© e
RN
Srew
NN

<

77.359
77.041
—76.866
—76.723

2077
0994

—61.20
——49.43
14.15

T——39.96
—35.27

_—40.89

190 180 170 160 150 140 130 120 110 100 90 80 70

-569-

1.0 0.5 ppm
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Current Data Parameters

NAME KO-186d 2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150125
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 159
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RQ 1.3631988 sec
RG 204.44
DW 20.800 usec
DE 6.50 usec
TE 294.4 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 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 3

SF 100.6127690 MHz
wWow EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



CEANKEL f1 =

® ™
o
® ©
~e~

7.814
7.482
7.478

294.2 K
1.00000800 sec
1

1K

10.00 usec
16.00000000 W
100.1324710 MEz

F2 - Processing parameters
s1 5536

SE
WD

ss o
B

GB 0

pC

400.1300097 MEz
EM

0.30 Hz

1.00

EtO,C
3,2"-anti-17

-
o
s
lof
) ~ o oo ~
“ = e
o S v o S
s 28 3 2
3 523 3
™ W W <> 0~
™ NN M O N oA
~ NHO M OWA® ®O
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L e
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14.13

T
140

T
120

T
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80

-S70-

60

40

20
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Current Data Parameters

NAME KO-186a
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150127
Time 2.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpecl3
NS 412
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 294.6 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 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLWI12 0.19753000 W
PLW13 0.16000000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
ST 32768

SF 100.6127690 MHz
WDW EM

SSB ]

LB 1.00 Hz
GB 0

BPC 1.40
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Current Data Parameters
NAME

KO-285a-3
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150717
Time 22.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT €DC13
NS 16
DS 2
SWH 8012.820 Ez
FIDRES 0.122266 kz
29 4.0894966 sec
RG 104.97
DW 62.400 usec
DE 6.50 usec
T 296.7 K
DL 1.00000000 sec
TDO 1

—— CHANNEL f1 =

SFOL 400.1824713 MHz
NUC1 1H

Pl 10.00 usec
PLW1 16.50000CC0 W

F2 - Processing parameters (
ST 65536 i

0
n
—

<

4.533
4.524
4.174
4.165
4.163

wor~ o
R ENES
A
e

\N/W%\\

(RN
ERYEN
© Vo

=

)

4109
3.659
3.655
3.650
3.626
1.248
1.230
1.212

©
o
©
©

3.588
3.584
2.673
2.653
2.632
2.621
2.612
2.603
2.580
2.562

———2.065

=
™~

3,2'-syn-18

s 400.1800057 MHz | [ { | i | |
WoW EM / i ! | ! - I
5B 0
1B 0.30 Hz
GB 0
BC 1.00
JI\ A Jldm u Jli,J'L JJL___J«—,( A Sk —
T T T T T T T I T I T T T T T T T T T
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Current Data Parameters
NAME KO-285a-3
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150717
Time 22,54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT €DC13
NS 499
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 206.25
bW 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.00 usec
PLWL 63.50000000 W
SFOL 100.6354031 MHz
CPDPRG2
NUC2
PLW2 16.50000000 W
[ | PLW12 0.20370001 W
I PLW13 0.16500001 W
SF02 400.1816007 MHz
! ! | | F2 - Processing parameters
ST 32768
SF 100.6253452 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 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20  ppm
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7.875
7.871
7.856
7.852
7.329
7.325
7.311
7.308
7.304
7.290
7.286
7.260
7.227
7.223
7.207
7.205
7.188
7.184
7.058

|

Current Data Parameters

7.056
7.037
7.021
7.019
7.001
6.984

NAME KO-285a-2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150714
Time 21.37
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPRCG 2930
™D 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
A0 4.0894966 sec
RG 104.97
oW 62.400 usec
DE 6.50 usec
E 296.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.1824713 MHz
1H

10.00 usec
16.50000000 W : g

F2 - Processing parameters |
65536

55
SE 400.1800097 MHz H
EM .

LB 0.30 Hz

PC 1.00

6.981

|

6.903
6.901
6.884
6.882
6.865
6.863
6.798
6.780
6.532
6.511

=~ 4.824
4.107
4.102
4.090
4.084
4.072
1,067
4.054
4.049

/3.507
3l189

<75
30430
3.427
3.415
3.412

__—2.478

=2.460

—2.116
1.199
1.181
1.163

__—4.839

O

EtO,C
3,2-anti-18

-
\

9.5 9.0 85

) - o o o Ame s
© o~ & « ® AM~ AR ®
© o © ® o VO™ NN
© = © w W O AN NNNA
— - — — R R ]

117.50

X

117.26
116.77

-——84.00

| i
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Q) |\2'W; 22}
(=1 10,01 -
il | <] emi o)

N o® <o

m oo &=

~ o o

[ENES ey

——46.95
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—14.05
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Current Data Parameters

Hz
Hz
sec

usec
usec

=

sec
sec
sec

usec

=

MHz

W
W
W
MHz

MHz

Hz

NAME KO-285a-2
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20150714
Time™ 21.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 331
Ds 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 206.25
DW 20.800
DE 6.50
| TE 296.5
Dl 2.00000000
dil 0.03000000
DELTA 1.89999998
! TDO 1
NUCL 13C
Pl .00
| PLW1 63.50000000
| FO1 100.6354031
CPDPRG2
NUC2 1H
PLW2 16.50000000
PLW12 0.20370001
PLW13 0.16500001
SFO2 400.1816007
F2 - Processing parameters
SI 32768
SF 100.6253445
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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