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Part | Experimental Part

1. General information

Unless otherwise indicated, all reactions were carried out under N protection with magnetic stirring.
Anhydrous THF, toluene and 1,4-dioxane were distilled from sodium and benzophenone.
Anhydrous CH3CN and CH.Cl, were distilled from CaH,. Chiral triazolium salts A-E were
synthesized according to literatures®. Column chromatography was performed on silica gel 200~300
mesh. All *H NMR (400 MHz), °C NMR (101 MHz) ;'H NMR (500 MHz), 3C NMR (126 MHz);
F NMR (376 MHz); °F NMR (658 MHz) spectra were recorded on a Bruker-DMX 400, 500 and
700 spectrometers in CDCls, with tetramethylsilane as an internal standard and reported in parts per
million (ppm, ). *H NMR and '°*F NMR spectroscopy splitting patterns were designated as singlet
(s), doublet (d), triplet (t), quartet (g). Splitting patterns that could not be interpreted or easily
visualized were designated as multiplet (m) or broad (br). Infrared spectra were recorded on a
Nicolet 6700 spectrophotometer and reported as wave number (cm™). Optical rotations were



measured on Rudolph-Autop VI digital polarimeter operating at the sodium D line with a 100 mm
path cell, and are reported as follows: [a]> (concentration (g/100 mL), solvent).

2. Preparation of enol lactones.

2.1 Preparation of exo-enol lactones

o) (0]
)j/AAr H,0,, SeOy(cat.) _/U\ Q
R— R
KX > K ﬁ
t-BuOH, 30 or 50 °C X Ar
S$1 1

General procedure?: To a mixture of cycloketone S12 (1.0 equiv), SeO; (0.05 equiv) in t-BuOH
(3mL/mmol) was added aqueous 30% H»0O> (3.0 equiv) at 30 °C. The reaction mixture was stirred
at 30 °C or 50 °C in open air. After consumption of the starting material (monitored by TLC,
typically in 24-36 h), the reaction mixture was quenched by addition of sat. Na;SO3. The solvent
was removed under reduced pressure. To the residue, water was added and extracted with DCM for
three times. The combined organic extracts were dried over anhydrous MgSO, and concentrated
under reduced pressure. Purification by flash column chromatography afforded the desired exo-enol
lactone 1.

Characterization Data of exo-enol lactones 1
0

0]
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la (QY-299)
(E)-7-(3-chlorobenzylidene)oxepan-2-one
0.95 g, 47% yield. White solid, m.p. 65-67 °C. Ry=0.19 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) § 7.37 (t, J = 7.5 Hz, 2H), 7.30 — 7.26 (m, 3H), 6.45 (s, 1H), 2.69 —
2.67 (m, 2H), 2.60 — 2.58 (m, 2H), 1.94 — 1.90 (m, 4H).
13C NMR (126 MHz, CDCls) 6 173.1, 151.7, 134.4, 128.6, 128.4, 127.4, 119.2, 33.8, 29.7, 27.8,
23.2.
IR (KBr) v 2940, 1756, 1658, 1345, 1210, 1167, 1114, 1007, 786, 691.
HRMS (APCI) m/z: Calcd for C13H1502 ([M+H]™) 203.1067, found 203.1068.



Br 1b (QY-437-2)
(E)-7-(4-bromobenzylidene)oxepan-2-one
1.48 g, 81% yield. White solid, m.p. 105-106 °C. R¢= 0.19 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 6 7.49 (d, J = 8.5 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 6.37 (s, 1H), 2.68
—2.66 (m, 2H), 2.57 — 2.55 (m, 2H), 1.92 — 1.90 (m, 4H).
13C NMR (126 MHz, CDCls) 6 172.7, 152.2, 133.3, 131.8, 130.0, 121.4, 118.1, 33.8, 29.7, 27.7,
23.2.
IR (KBr) v 2946, 1750, 1659, 1166, 1117, 1009, 893, 861, 516.
HRMS (APCI) m/z: Calcd for C13H1402Br ([M+H]*) 281.0172, found 281.0172.

0]
O

I 1¢ (QY-409-2)
(E)-7-(4-iodobenzylidene)oxepan-2-one
0.82 g, 50% yield. Yellowish solid, m.p. 125-126 °C. Ry=0.17 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 6 7.69 (d, J = 8.3 Hz, 2H), 7.00 (d, J = 8.2 Hz, 2H), 6.35 (s, 1H), 2.68
—2.66 (m, 2H), 2.57 — 2.55 (m, 2H), 1.91 — 1.90 (m, 4H).
13C NMR (126 MHz, CDCl3) § 172.7,152.3,137.7,133.9,130.2, 118.2, 92.8, 33.8, 29.7, 27.7, 23.1.
IR (KBr) v 2939, 1746, 1661, 1164, 1115, 1006, 893, 814, 517.
HRMS (APCI) m/z: Calcd for C13H14021 ([M+H]") 329.0033, found 329.0034.

CN 1d (QY-419-2)

(E)-4-((7-oxooxepan-2-ylidene)methyl)benzonitrile

1.34 g, 57% yield. White solid, m.p. 168-169 °C. R¢= 0.33 (petroleum ether/ethyl acetate, 3:1).

!H NMR (500 MHz, CDCls) 8 7.66 (d, J = 8.2 Hz, 2H), 7.36 (d, J = 8.2 Hz, 2H), 6.45 (s, 1H), 2.69
—2.66 (m, 2H), 2.61 — 2.58 (m, 2H), 1.94 — 1.93 (m, 4H).



13C NMR (126 MHz, CDCl3) § 172.1, 154.1, 139.3, 132.4, 129.0, 118.6, 117.8, 111.0, 33.8, 29.9,
27.6,23.1.

IR (KBr) v 2950, 2224, 1748, 1213, 1162, 1107, 1003, 896, 827.

HRMS (APCI) m/z: Calcd for C14H140,N ([M+H]*) 228.1019, found 228.1020.

0O
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le (QY-374)
(E)-7-(4-methylbenzylidene)oxepan-2-one
0.82 g, 63% yield. White solid, m.p. 98-99 °C. Ry= 0.21 (petroleum ether/ethyl acetate, 10:1).
'H NMR (400 MHz, CDCl3) § 7.19 — 7.14 (m, 4H), 6.40 (s, 1H), 2.71 — 2.63 (m, 2H), 2.60 — 2.57
(m, 2H), 2.35 (s, 3H), 1.93 — 1.86 (m, 4H).
13C NMR (101 MHz, CDCls) 6 173.3, 151.1, 137.3, 131.4, 129.3, 128.3, 119.1, 33.8, 29.7, 27.8,
23.3,21.2.
IR (KBr) v 2938, 1742, 1666, 1162, 1111, 1009, 865, 808, 526.
HRMS (APCI) m/z: Calcd for C14H170; ([M+H]*) 217.1223, found 217.1225.

tBu 1f (QY-452-2)

(E)-7-(4-(tert-butyl)benzylidene)oxepan-2-one

1.17 g, 50% yield. White solid, m.p. 83-84 °C. Ry = 0.10 (petroleum ether/ethyl acetate, 20:1).

'H NMR (500 MHz, CDCl3) 6 7.39 (d, J = 8.3 Hz, 2H), 7.21 (d, J = 8.2 Hz, 2H), 6.41 (s, 1H), 2.68
—2.66 (m, 2H), 2.62 — 2.60 (m, 2H), 1.94 — 1.90 (m, 4H), 1.33 (s, 9H).

13C NMR (126 MHz, CDCls) 6 173.3, 151.1, 150.5, 131.4, 128.2, 125.5, 119.0, 34.6, 33.8, 31.3,
29.8, 27.8, 23.3.

IR (KBr) v 2961, 1761, 1659, 1268, 1166, 1111, 1106, 896, 563.

HRMS (APCI) m/z: Calcd for C17H230, ([M+H]*) 259.1693, found 259.1693.



OMe 1g (QY-403-2)
(E)-7-(4-methoxybenzylidene)oxepan-2-one
1.75 g, 75% yield. White solid, m.p. 77-78 °C. Ry = 0.31 (petroleum ether/ethyl acetate, 5:1).
'H NMR (500 MHz, CDCl3) 6 7.19 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 8.7 Hz, 2H), 6.38 (s, 1H), 3.82
(s, 3H), 2.68 — 2.66 (m, 2H), 2.59 — 2.57 (m, 2H), 1.92 — 1.89 (m, 4H).
13C NMR (126 MHz, CDCls3) & 173.4, 158.9, 150.3, 129.6, 126.7, 118.7, 114.1, 55.3, 33.7, 29.7,
27.7,23.3.
IR (KBr) v 2963, 1751, 1512, 1252, 1165, 1117, 894, 820.
HRMS (APCI) m/z: Calcd for C14H1703 ([M+H]*) 233.1172, found 233.1174.

0]

Cl 1h QY-376-2)

(E)-7-(3-chlorobenzylidene)oxepan-2-one

0.35 g, 68% yield. White solid, m.p. 43-45 °C. Ry= 0.18 (petroleum ether/ethyl acetate, 10:1).

'H NMR (500 MHz, CDCl3) & 7.32 — 7.24 (m, 3H), 7.14 (d, J = 7.4 Hz, 1H), 6.39 (s, 1H), 2.69 —
2.66 (m, 2H), 2.59 — 2.57 (m, 2H), 1.92 — 1.91 (m, 4H).

13C NMR (126 MHz, CDCl3) 6 172.7, 152.7, 136.2, 134.5, 129.8, 128.4, 127.5, 126.6, 118.0, 33.7,
29.7,27.7, 23.1.

IR (KBr) v 2940, 1756, 1658, 1345, 1210, 1167, 1114, 1007, 786, 691.

HRMS (APCI) m/z: Calcd for C13H140.Cl ([M+H]*) 237.0677, found 237.0679.

Br 1i(QY-372)
(E)-7-(4-bromo-2-fluorobenzylidene)oxepan-2-one
0.84 g, 64% yield. White solid, m.p. 97-98 °C. R¢= 0.14 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 8 7.31 — 7.27 (m, 2H), 7.14 (t, J = 8.2 Hz, 1H), 6.35 (s, 1H), 2.69 —
2.67 (m, 2H), 2.50 — 2.48 (m, 2H), 1.88 — 1.86 (m, 4H).



13C NMR (101 MHz, CDCl3) § 172.4, 159.9 (d, Wcr = 252.6 Hz), 153.6, 130.7 (d, ®Jcr = 3.6 Hz),
127.5 (d, “Jcr = 3.6 Hz), 121.6 (d, 3Jcr = 9.5 Hz), 121.4 (d, 2Jcr = 14.9 Hz), 119.4 (d, 2JcF = 25.3
Hz), 111.2 (d, 3Jcr = 3.6 Hz), 33.70, 29.63, 27.34, 23.01.

19F NMR (658 MHz, CDCl3) & -111.1 (S).

IR (KBr) v 2957, 1751, 1657, 1170, 1135, 1010, 862.

HRMS (APCI) m/z: Calcd for C13H130,BrF ([M+H]*) 299.0077, found 299.0079.
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CFs 1j (QY-394-2)
(E)-7-(3,5-bis(trifluoromethyl)benzylidene)oxepan-2-one
0.34 g, 37% yield. White solid, m.p. 87-88 °C. Ry = 0.24 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCls3) 6 7.80 (s, 1H), 7.69 (s, 2H), 6.50 (s, 1H), 2.71 — 2.69 (m, 2H), 2.59 —
2.57 (m, 2H), 1.96 — 1.94 (m, 4H).
13C NMR (126 MHz, CDCl3) § 171.9, 154.6, 136.7, 132.1 (q, 2Jcr = 33.3 Hz), 128.4 — 128.3 (m),
121.1 (9, Ner = 272.9 Hz), 121.1 — 121.0 (m), 116.7, 33.8, 29.8, 27.5, 23.0.
F NMR (658 MHz, CDCl3) 6 -111.1 (s).
IR (KBr) v 2953, 1767, 1653, 1281, 1128, 901, 825, 714, 682.
HRMS (APCI) m/z: Calcd for C15H1302Fs ([M+H]™) 339.0814, found 339.0817.

1k (QY-442-2)

(E)-7-(naphthalen-2-ylmethylene)oxepan-2-one

0.80 g, 29% yield. White solid, m.p. 131-132 °C. R¢= 0.17 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 6 7.84 — 7.81 (m, 3H), 7.71 (s, 1H), 7.51 — 7.46 (m, 2H), 7.38 (dd, J =
8.4, 1.0 Hz, 1H), 6.59 (s, 1H), 2.74 — 2.71 (m, 2H), 2.68 — 2.65 (m, 2H), 2.01 — 1.90 (m, 4H).

13C NMR (126 MHz, CDCl3) § 173.1,152.0, 133.3,132.4,131.9, 128.2, 127.9, 127.7, 127.3, 126.46,
126.43, 126.2, 119.3, 33.8, 29.8, 27.9, 23.2.

IR (KBr) v 2954, 1747, 1655, 1110, 1005, 910, 829, 745.

HRMS (APCI) m/z: Calcd for C17H170, ([M+H]*) 253.1223, found 253.1223.



O
OJ 11 (QY-454-2)

(E)-7-(benzo[d][1,3]dioxol-5-ylmethylene)oxepan-2-one
0.49 g, 37% yield. Yellowish solid, m.p. 121-122 °C. R¢= 0.16 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCls) 5 6.81 (d, J = 7.9Hz, 1H), 6.75 - 6.72 (m, 2H), 6.35 (s, 1H), 5.98 (s,
2H), 2.67 — 2.65 (m, 2H), 2.59 — 2.57 (m, 2H), 1.91 — 1.89 (m, 4H).
13C NMR (126 MHz, CDCl3) 6 173.2, 150.7, 147.9, 146.9, 128.2,122.3, 118.9, 108.5, 108.5, 101.2,
33.7,29.7,27.7, 23.2.
IR (KBr) v 2933, 1748, 1659, 1438, 1238, 1118, 1007, 933, 875.
HRMS (APCI) m/z: Calcd for C14H1504 ([M+H]*) 247.0965, found 247.0966.
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= 1m (QY-380-2)

(E)-7-(naphthalen-2-ylmethylene)oxepan-2-one
0.45 g, 46% yield. Yellow oil. Rr= 0.28 (petroleum ether/ethyl acetate, 10:1).
'H NMR (400 MHz, CDCl3) 6 7.43 (br, 1H), 6.44 — 6.42 (m, 1H), 6.29 (d, J = 3.3 Hz, 1H), 6.20 (s,
1H), 2.80 — 2.77 (m, 2H), 2.65 — 2.62 (m, 2H), 1.93 — 1.87 (m, 4H).
13C NMR (101 MHz, CDCl3) § 173.1, 150.9, 149.3, 142.5, 111.4, 110.0, 108.0, 33.7, 30.7, 26.9,
23.5.
IR (KBr) v 2939, 1751, 1668, 1345, 1168, 1111, 1005, 886, 739.
HRMS (APCI) m/z: Calcd for C11H1303 ([M+H]*) 193.0859, found 193.0861.
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1n (QY-455-2)
(E)-7-((1,1-dioxidobenzo[b]thiophen-3-yl)methylene)oxepan-2-one

1.06 g, 33% yield. White solid, m.p. 134-135 °C. R¢= 0.31 (petroleum ether/ethyl acetate, 5:1).

'H NMR (500 MHz, CDCls) & 7.88 — 7.87 (m, 1H), 7.74 (dd, J = 7.5 Hz, 1.2Hz, 1H), 7.44 — 7.38
(m, 2H), 7.30 (s, 1H), 6.60 (s, 1H), 2.73 — 2.71 (m, 2H), 2.65 — 2.63 (M, 2H), 1.93 — 1.91 (m, 4H).
13C NMR (126 MHz, CDCl3) § 172.9, 153.3, 139.6, 138.6, 129.6, 124.9, 124.5, 123.0, 122.8, 121.9,
111.1, 33.8, 30.2, 27.9, 23.3.



IR (KBr) v 2940, 1739, 1657, 1346, 1177, 1119, 1006, 858, 762.
HRMS (APCI) m/z: Calcd for C1sH1504S ([M+H]*) 291.0686, found 291.0689.
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Boc 1o (QY-425-2)
tert-butyl (E)-3-((7-oxooxepan-2-ylidene)methyl)-1H-indole-1-carboxylate
0.74 g, 43% yield. Brown solid, m.p. 127-128 °C. Ry = 0.18 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 6 8.09 (d, J = 6.2 Hz, 1H), 7.57 — 7.53 (m, 2H), 7.38 — 7.34 (m, 1H),
7.28 (dd, J=13.4,5.9 Hz, 1H), 6.48 (s, 1H), 2.71 — 2.65 (m, 4H), 1.93 — 1.91 (m, 4H), 1.70 (s, 9H).
13C NMR (126 MHz, CDCl3) 6 173.1, 152.1, 149.7, 134.8, 130.1, 125.0, 123.0, 122.4, 118.9, 115.3,
114.5, 108.4, 84.3, 33.7, 30.6, 28.2, 27.0, 23.4.
IR (KBr) v 2937, 1733, 1454, 1373, 1271, 1155, 999, 761, 747.
HRMS (APCI) m/z: Calcd for C0H2204N ([M-H]") 340.1554, found 247.0966.
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Ts 1p (QY-456-2)
(E)-7-((1-tosyl-1H-indol-3-yl)methylene)oxepan-2-one
2.16 g, 68% yield. Light yellow solid, m.p. 158-159 °C. R¢ = 0.29 (petroleum ether/ethyl acetate,
3:1).
'H NMR (500 MHz, CDCls) § 7.98 (d, J = 8.3 Hz, 1H), 7.77 (d, J = 8.3 Hz, 2H), 7.49 (d, J = 8.8
Hz, 2H), 7.35 (t, J = 7.7 Hz, 1H), 7.29 — 7.23 (m, 3H), 6.41 (s, 1H), 2.70 — 2.68 (m, 2H), 2.64 — 2.61
(m, 2H), 2.35 (s, 3H), 1.94 — 1.93 (m, 4H).
13C NMR (126 MHz, CDCl3) 5 172.7, 152.7, 145.2, 135.0, 134.6, 130.3, 130.0, 126.8, 125.4, 123.6,
122.4,119.4,116.3, 113.7, 107.8, 33.6, 30.5, 27.0, 23.3, 21.6.
IR (KBr) v 2942, 1750, 1662, 1371, 1174, 1115, 1105, 760, 673, 587.
HRMS (APCI) m/z: Calcd for C22H2004NS ([M+H]") 396.1264, found 396.1268.

0O
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(E)-7-benzylidene-5,5-dimethyloxepan-2-one

2.02 g, 78% yield. White solid, m.p. 123-124 °C. R¢ = 0.14 (petroleum ether/ethyl acetate, 20:1).
!H NMR (500 MHz, CDCl3) & 7.37 — 7.33 (m, 2H), 7.28 — 7.25 (m, 3H), 6.54 (s, 1H), 2.64 — 2.61
(m, 2H), 2.47 (s, 2H), 1.63 — 1.61 (m, 2H), 0.91 (s, 6H).

13C NMR (126 MHz, CDCl3) § 173.3, 149.4, 134.5, 128.60, 128.55, 127.3, 120.9, 40.8, 36.5, 34.0,
30.0, 28.5.

IR (KBr) v 2965, 1742, 1671, 1228, 1120, 745, 701.

HRMS (APCI) m/z: Calcd for C15H190, ([M+H]") 231.1380, found 231.1379.

Cl 1r (QY-426-2)
(E)-7-(4-chlorobenzylidene)-1,4,8-trioxaspiro[4.6]Jundecan-9-one
1.74 g, 74% yield. White solid, m.p. 130-131 °C. Ry = 0.18 (petroleum ether/ethyl acetate, 5:1).
'H NMR (500 MHz, CDCl3) 6 7.39 (d, J = 8.5 Hz, 2H), 7.34 — 7.31 (m, 2H), 6.56 (s, 1H), 4.01 —
3.91 (m, 4H), 2.76 — 2.72 (m, 4H), 2.03 — 2.01 (m, 2H).
13C NMR (126 MHz, CDCl3) § 172.3, 146.2, 133.5, 132.5, 130.1, 128.6, 121.4, 107.9, 64.9, 39.2,
33.6, 29.4.
IR (KBr) v 2959, 1750, 1663, 1170, 1141, 1114, 1039, 956, 888, 546.
HRMS (APCI) m/z: Calcd for C15H1604CI ([M+H]*) 295.0732, found 295.0732.

Cl 15 (QY-469-2)

(E)-3-(4-chlorobenzylidene)-1,4-dioxepan-5-one

0.44 g, 29% yield. White solid, m.p. 116-117 °C. R¢= 0.20 (petroleum ether/ethyl acetate, 20:1).
'H NMR (500 MHz, CDCl3) 6 7.37 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 6.64 (s, 1H), 4.25
(s, 2H), 4.01 —3.99 (m, 2H), 2.97 — 2.95 (m, 2H).

Ph



(E)-8-benzylideneoxocan-2-one

1.19 g, 24% yield. Colorless oil. R¢=0.20 (petroleum ether/ethyl acetate, 20:1).

!H NMR (300 MHz, CDCls) & 7.39 — 7.35 (m, 2H), 7.30 — 7.25 (m, 3H), 6.38 (s, 1H), 2.73 — 2.69
(m, 2H), 2.63 — 2.59 (m, 2H), 2.97 — 2.95 (m, 2H), 1.89 — 1.81 (m, 2H), 1.78 — 1.71 (m, 2H), 1.68
—1.61 (m, 2H).

2.2 Preparation of endo-enol lactones

o 0]
H202, SeOZ(Cat.) 0]
Ar t-BuOH, 50 °C 7
Ar
S2 3

General procedure: To a mixture of cycloketone S24 (1.0 equiv), SeOz (0.05 equiv) in t-BuOH
(3mL/mmol) was added aqueous 30% H20; (3.0 equiv) at 30 °C. The reaction mixture was stirred
at 50 °C in open air. After consumption of the starting material (monitored by TLC, typically 24-36
h), the reaction mixture was quenched by addition of sat. Na,SOs. The solvent was removed under
reduced pressure. To the residue, water was added and extracted with DCM for three times. The
combined organic extracts were dried over anhydrous MgSO, and concentrated under reduced
pressure. Purification by flash column chromatography afforded the desired endo-enol lactone 3.

Characterization Data of endo-enol lactones 3
(@]

0
Y

3a (QY-472)
6-phenyl-4,5-dihydrooxepin-2(3H)-one
0.74 g, 39% yield. White solid, m.p. 82-84 °C. R¢= 0.22 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) & 7.39 — 7.30 (m, 5H), 6.76 (s, 1H), 2.74 (t, J = 7.1 Hz, 2H), 2.71 (t, J
=7.4Hz, 2H), 2.29 (p, J = 7.3 Hz, 2H).
13C NMR (126 MHz, CDCl3) 6 172.2, 137.7, 137.4, 129.0, 128.8, 127.9, 126.0, 32.3, 26.80, 26.76.
IR (KBr) v 2936, 1776, 1456, 1215, 1124, 834, 762, 696.
HRMS (APCI) m/z: Calcd for C12H130; ([M+H]*) 189.0910, found 189.0913.

10



Br 3b (QY-505-2)

6-(4-chlorophenyl)-4,5-dihydrooxepin-2(3H)-one

0.42 g, 21% yield. White solid, m.p. 87-89 °C. Ry = 0.24 (petroleum ether/ethyl acetate, 7:1).

'H NMR (500 MHz, CDCl3) § 7.50 — 7.48 (m, 2H), 7.21 — 7.20 (m, 2H), 6.75 (s, 1H), 2.74 (t, J =
7.1 Hz, 2H), 2.68 (t, J = 7.4 Hz, 2H), 2.28 (p, J = 7.3 Hz, 2H).

13C NMR (126 MHz, CDCl3) 5 171.8, 137.9, 136.4, 131.9, 128.1, 127.6, 121.8, 32.3, 26.7, 26.7.
IR (KBr) v 2940, 2872, 1757, 1634, 1207, 1134, 1007, 822.

HRMS (APCI) m/z: Calcd for C12H120; ([M+H]*) 267.0015, found 267.0017.

Cl 3¢ (QY-488-2)

6-(4-chlorophenyl)-4,5-dihydrooxepin-2(3H)-one

0.57 g, 23% yield. Colorless crystalline solid, m.p. 61-63 °C. Rr=0.27 (petroleum ether/ethyl acetate,
7:1).

'H NMR (500 MHz, CDCl3) 6 7.34 (d, J = 8.4 Hz, 2H), 7.27 — 7.25 (m, 2H), 6.75 (s, 1H), 2.74 (t,
J=7.1Hz, 2H), 2.68 (t, J = 7.4 Hz, 2H), 2.28 (p, J = 7.2 Hz, 2H).

13C NMR (126 MHz, CDCl3) 5 171.9, 137.9, 135.9, 133.8, 129.0, 128.0, 127.3, 32.3, 26.8, 26.7.
IR (KBr) v 2939, 1761, 1635, 1493, 1212, 1134, 974, 827, 519.

HRMS (APCI) m/z: Calcd for C12H120.Cl ([M+H]*) 223.0520, found 223.0522.

0]

0
Y

3d (QY-482-2)
6-(m-tolyl)-4,5-dihydrooxepin-2(3H)-one
1.21 g, 42% yield. Colorless oil. Rf=0.27 (petroleum ether/ethyl acetate, 10:1).
'H NMR (500 MHz, CDCl3) 8 7.27 — 7.24 (m, 1H), 7.14 — 7.12 (m, 3H), 6.74 (s, 1H), 2.74 (t, J =
7.1 Hz, 2H), 2.69 (t, J = 7.4 Hz, 2H), 2.37 (s, 3H), 2.28 (p, J = 7.3 Hz, 2H).
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13C NMR (126 MHz, CDCl3) 6 172.3, 138.5, 137.5, 137.4, 129.1, 128.7, 128.6, 126.7, 123.1, 32.3,
26.8, 26.8, 21.5.

IR (KBr) v 2939, 1761, 1345, 1213, 1127, 1056, 783, 700.

HRMS (APCI) m/z: Calcd for C13H150, ([M+H]™) 203.1067, found 203.1068.

6-(naphthalen-2-yl)-4,5-dihydrooxepin-2(3H)-one

1.05 g, 49% yield. White solid, m.p. 139-140 °C. R¢=0.21 (petroleum ether/dichloromethane/ethyl
acetate, 30:10:1).

!H NMR (500 MHz, CDCl3) 6 7.83 — 7.81 (m, 3H), 7.76 (br, 1H), 7.51 — 7.44 (m, 3H), 6.88 (s, 1H),
2.82-2.76 (m, 4H), 2.33 (p, J = 7.3 Hz, 2H).

13C NMR (126 MHz, CDCl3) 5 172.2, 138.1, 134.6, 133.4, 132.8, 129.0, 128.6, 127.9, 127.6, 126.6,
126.3, 124.8, 123.9, 32.4, 26.8, 26.7.

IR (KBr) v 2928, 2867, 1784, 1452, 1217, 1122, 852, 827, 753.
HRMS (APCI) m/z: Calcd for C16H1502 ([M+H]™) 239.1067, found 239.1067.

3e (QY-498-2)

3. Synthesis of bicyclic p-lactones.

3.1 Synthesis from exo-enol lactones

Q preNHC E (10 mol%)
KU\O K3POy4 (50 mol%)
"= .
X - ! THF,RT to 60 °C, 12-72h
X=C,0
1 2

Typical procedure: To an oven-dried 25 mL Schlenk tube equipped with a stir bar was charged with
enol lactone 1a (Ar! = Ph, X = C, 60.6 mg, 0.3 mmol), preNHC E (15.1 mg, 10 mol%) and K3POy4
(31.8 mg, 50 mol%). This tube was closed with a septum, evacuated, back-filled with nitrogen for
three times. To this mixture was added freshly distilled dry THF (3 mL). The reaction mixture was
stirred at room temperature until the full consumption of enol lactone 1a. The reaction mixture was
concentrated under reduced pressure, and the residue was purified by column chromatography on
silica gel (petroleum ether/EtOAc = 10:1 as the eluent) to give the product 2a (43 mg, 71% yield,
96% ee).

Racemic samples for the chiral phase HPLC analysis were prepared using achiral NHC precursor F

12



under the same conditions.
—N
N \7N “Mes

BF,

Characterization Data of 3-lactones 2

O
0]
H

2a (QY-343-1)
(1S5,55)-5-benzyl-6-oxabicyclo[3.2.0]heptan-7-one
43 mg, 71% yield. Reaction time: 48 h. Colorless oil. Rr=0.19 (petroleum ether/ethyl acetate, 10:1).
[a]2 +13.0 (¢ = 1.29, CHCL).
HPLC analysis: 96% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 21.28 min (minor), 24.78 min (major)).
!H NMR (400 MHz, CDCls) § 7.33 — 7.22 (m, 5H), 3.50 (d, J = 7.9 Hz, 1H), 3.23 (s, 2H), 2.10 -
2.02 (m, 2H), 1.93 — 1.77 (m, 2H), 1.65 — 1.52 (m, 2H).
13C NMR (101 MHz, CDCl3) 5 171.0, 135.8, 129.8, 128.6, 127.1, 89.6, 57.6, 41.3, 34.1, 27.0, 23.6.
IR (KBr) v 3030, 2964, 1825, 1455, 1169, 1082, 801, 703.
HRMS (ESI) m/z: Calcd for C13H1302 ([M-H]") 201.0921, found 201.0919.

0
)
H

Br 2b (QY-462)
(18,55)-5-(4-bromobenzyl)-6-oxabicyclo[3.2.0]heptan-7-one
34 mg (0.2mmol scale), 60% yield. Reaction time: 48 h. White solid, m.p. 59-61 °C. R¢ = 0.16
(petroleum ether/ethyl acetate, 10:1). [a]> -0.1 (¢ = 0.81, CHCl5).
HPLC analysis: 93% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 24.36 min (minor), 28.08 min (major)).
H NMR (500 MHz, CDCl3) 6 7.44 (d, J = 8.3 Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 3.47 (d, J=7.9
Hz, 1H), 3.18 (s, 2H), 2.11 — 2.02 (m, 2H), 1.95 — 1.89 (m, 1H), 1.87 — 1.78 (m, 1H), 1.67 — 1.50
(m, 2H).
13C NMR (126 MHz, CDCls) § 170.6, 134.7, 131.7, 131.5, 121.2, 89.1, 57.7, 40.8, 34.2, 27.0, 23.6.
IR (KBr) v 2963, 2924, 1820, 1489, 1102, 1071, 1012, 843, 798.
HRMS (ESI) m/z: Caled for Ci13H120,Br ([M-HJ") 279.0026, found 279.0030.
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| 2¢ (QY-435)
(18,55)-5-(4-iodobenzyl)-6-oxabicyclo[3.2.0]heptan-7-one
48 mg (0.2mmol scale), 73% yield. Reaction time: 36 h. Colorless crystalline solid, m.p. 53-56 °C.
R¢= 0.14 (petroleum ether/ethyl acetate, 10:1). [a]5 -0.3 (¢ = 0.30, CHCl5).
HPLC analysis: 93% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 24.30 min (minor), 28.29 min (major)).
'H NMR (500 MHz, CDCl3) § 7.65 — 7.63 (m, 2H), 7.00 — 6.98 (m, 2H), 3.47 (d, J = 7.9 Hz, 1H),
3.17 (s, 2H), 2.11 — 2.02 (m, 2H), 1.95 - 1.89 (m, 1H), 1.87 — 1.77 (m, 1H), 1.67 — 1.50 (m, 2H).
13C NMR (126 MHz, CDCl3) 6 170.6, 137.7, 135.4,131.7,92.7, 89.1, 57.7, 40.8, 34.2, 27.0, 23.54.
IR (KBr) v 2918, 2849, 1820, 1484, 1166, 1101, 1008, 802.
HRMS (ESI) m/z: Calcd for C13H120-1 ([M-H]") 326.9887, found 326.9891.

0
@)
H

CN 2d (QY-398)
4-(((18,55)-7-0x0-6-0xabicyclo[3.2.0| heptan-5-yl)methyl)benzonitrile
32 mg, 47% yield. Reaction time: 24 h. Colorless crystalline solid, m.p. 88-89 °C. Ry = 0.28
(petroleum ether/ethyl acetate, 3:1). [a]s -15.1 (¢ = 0.27, CHCl5).
HPLC analysis: 96% ee (Daicel CHIRALPAK IA column, 25 °C, 210 nm, hexane/i-PrOH = 95:5,
1.0 mL/min, 26.89 min (minor), 32.65 min (major)).
'H NMR (500 MHz, CDClg) § 7.63 — 7.62 (m, 2H), 7.39 — 7.37 (m, 2H), 3.50 (d, J = 7.7 Hz, 1H),
3.33-3.26 (m, 2H), 2.12 (dd, J = 13.1, 5.6 Hz, 1H), 2.04 (dd, J = 14.2, 5.8 Hz, 1H), 1.98 — 1.93 (m,
1H), 1.87 —1.79 (m, 1H), 1.72 - 1.64 (m, 1H), 1.58 — 1.51 (m, 1H).
13C NMR (126 MHz, CDCls3) 6 170.2, 141.3, 132.4, 130.6, 118.6, 111.3, 88.6, 58.1, 41.5, 34.37,
27.0, 23.6.
IR (KBr) v 2962, 2921, 2228, 1817, 1609, 1167, 1102, 849, 802, 550.
HRMS (ESI) m/z: Calcd for C14H1202N ([M-H]") 226.0873, found 226.0872.

2e (QY-443)

(18,55)-5-(4-methylbenzyl)-6-oxabicyclo[3.2.0]heptan-7-one
27 mg, 42% yield. Reaction time: 36 h. Colorless oil. Rr=0.31 (petroleum ether/ethyl acetate, 10:1).
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[a]y +17.6 (¢ =0.55, CHCly).

HPLC analysis: 90% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 21.00 min (minor), 25.01 min (major)).

'H NMR (400 MHz, CDCl3) 6 7.11 (s, 4H), 3.48 (d, J = 7.8 Hz, 1H), 3.23 — 3.15 (m, 2H), 2.32 (s,
3H), 2.09 — 2.02 (m, 2H), 1.93 - 1.75 (m, 2H), 1.64 — 1.52 (m, 2H).

13C NMR (101 MHz, CDCl3) 6 171.1, 136.7, 132.7, 129.6, 129.3, 89.7, 57.5, 40.8, 34.1, 27.0, 23.6,
21.1.

IR (KBr) v 2938, 1800, 1515, 1254, 1157, 1105, 942, 801, 776, 645.

HRMS (ESI) m/z: Calcd for C14H150, ([M-H]") 215.1077, found 215.1074.

0
)
H

tBu 2f (QY-461)
(18,55)-5-(4-(tert-butyl)benzyl)-6-oxabicyclo[3.2.0]heptan-7-one
41 mg, 53% yield. Reaction time: 48 h. White solid, m.p. 49-50 °C. Ry=0.29 (petroleum ether/ethyl
acetate, 10:1). [a]> +8.6 (¢ = 0.80, CHCI5).
HPLC analysis: 93% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 16.19 min (minor), 19.47 min (major)).
H NMR (500 MHz, CDCl3) 6 7.33 (d, J = 8.1 Hz, 2H), 7.16 (d, J = 8.1 Hz, 2H), 3.50 (d, /= 7.9
Hz, 1H), 3.23 - 3.17 (d, J=2.9 Hz, 2H), 2.09 — 2.04 (m, 2H), 1.93 — 1.76 (m, 2H), 1.65 — 1.54 (m,
2H), 1.31 (s, 9H).
I3C NMR (126 MHz, CDCl3) $ 170.1, 148.9, 131.6, 128.4, 124.5, 88.75, 56.5,39.7,33.4, 33.1, 30.3,
26.0, 22.5.
IR (KBr) v 2962, 2868, 1799, 1363, 1268, 1154, 1107, 1036, 802.
HRMS (ESI) m/z: Caled for C17H230, ([M+H]") 259.1693, found 259.1694.

)
0]
H

OMe 2g (QY-413-4)
(18,55)-5-(4-methoxybenzyl)-6-oxabicyclo[3.2.0| heptan-7-one
44 mg, 64% yield. Reaction time: 36 h. Colorless oil. R = 0.33 (petroleum ether/ethyl acetate, 5:1).
[a]y +9.1 (¢ = 0.29, CHCl5).
HPLC analysis: 92% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 97:3,
1.0 mL/min, 33.05 min (minor), 33.69 min (major)).
'H NMR (500 MHz, CDCl3) 8 7.15 — 7.14 (m, 2H), 6.85 — 6.84 (m, 2H), 3.79 (s, 3H), 3.47 (d, J =
7.9 Hz, 1H), 3.20 — 3.13 (m, 2H), 2.09 — 2.02 (m, 2H), 1.93 - 1.76 (m, 2H), 1.64 — 1.52 (m, 2H).
13C NMR (126 MHz, CDCl3) 5 171.1, 158.7, 130.7, 127.8, 114.0, 89.8, 57.4, 55.2, 40.4, 34.0, 27.0,
23.6.
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IR (KBr) v 2929, 1819, 1718, 1611, 1513, 1248, 1177, 1034, 803.
HRMS (ESI) m/z: Calcd for C1aH1s05 ([M-H]?) 231.1027, found 231.1029.

0]
)
H
Cl
2h (QY-389)
(18,55)-5-(3-chlorobenzyl)-6-oxabicyclo[3.2.0]heptan-7-one
44 mg, 62% yield. Reaction time: 12 h. Colorless oil. Rr=0.17 (petroleum ether/ethyl acetate, 10:1).
[a]Z +2.5 (¢ = 0.33, CHCL).
HPLC analysis: 96% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 19.56 min (minor), 21.73 min (major)).
'H NMR (400 MHz, CDCl3) 6 7.26 — 7.24 (m, 3H), 7.14 — 7.12 (m, 1H), 3.50 (d, J = 7.8 Hz, 1H),
3.24-3.16 (m, 2H), 2.12 — 2.02 (m, 2H), 1.96 — 1.76 (m, 2H), 1.69 — 1.51 (m, 2H).
13C NMR (101 MHz, CDCls3) 6 170.6, 137.8, 134.3, 129.9, 129.8, 128.0, 127.4, 89.1, 57.9, 41.0,
34.2,27.0, 23.6.
IR (KBr) v 2925, 1822, 1598, 1574, 1475, 1432, 1101, 801, 785, 713.
HRMS (ESI) m/z: Caled for C13H,0,Cl ([M-H]") 235.0531, found 235.0533.

0]
o]
H F

Br 2i (QY-395)
(18,55)-5-(4-bromo-2-fluorobenzyl)-6-oxabicyclo[3.2.0]heptan-7-one
58 mg, 65% yield. Reaction time: 10 h. Colorless oil. Rf=0.20 (petroleum ether/ethyl acetate, 10:1).
[a]y -0.2 (¢ = 0.46, CHCI5).
HPLC analysis: 94% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 16.81 min (minor), 17.87 min (major)).
'H NMR (400 MHz, CDClg) § 7.27 — 7.24 (m, 2H), 7.19 — 7.15 (m, 1H), 3.51 (d, J = 7.8 Hz, 1H),
3.28 (d, J = 14.5Hz, 1H), 3.21 (d, J = 14.5Hz, 1H), 2.11 — 2.04 (m, 2H), 1.97 — 1.76 (m, 2H), 1.71
—1.54 (m, 2H).
13C NMR (101 MHz, CDCl3) 8 170.51, 160.8 (d, *Jcr = 249.8 Hz), 133.4 (d, 3Jcr = 4.7 Hz), 127.7
(d, 2Jcr = 3.7 Hz), 121.9 (d, 2Jcr = 15.8 Hz), 121.4 (d, 3Jcr = 9.5 Hz), 119.2 (d, 2Jcr = 25.7 Hz),
88.74, 57.9, 34.16, 33.6, 27.02, 23.59.
F NMR (376 MHz, CDCl3) 6 -114.4 (s).
IR (KBr) v 2923, 1822, 1577, 1486, 1404, 1218, 1166, 1101, 879, 804.
HRMS (ESI) m/z: Calcd for C13H1102BrF ([M-H]) 296.9932, found 296.9935.
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CF;

CFs 2j (QY-407)
(18,55)-5-(3,5-bis(trifluoromethyl)benzyl)-6-oxabicyclo[3.2.0] heptan-7-one
35 mg (0.2mmol scale), 51% yield. Reaction time: 12 h. Colorless oil. Ry = 0.10 (petroleum
ether/ethyl acetate, 10:1). [a]5 -20.7 (¢ = 0.60, CHCI3).
HPLC analysis: 96% ee (Daicel CHIRALPAK IB column, 25 °C, 210 nm, hexane/i-PrOH =
99.5:0.5, 1.0 mL/min, 16.68 min (minor), 17.91 min (major)).
'H NMR (400 MHz, CDCl3) 6 7.82 (s, 1H), 7.73 (s, 2H), 3.54 (d, J = 7.7 Hz, 1H), 3.42 (d, J = 14.6
Hz, 1H), 3.31 (d, J = 14.6 Hz, 1H), 2.18 — 2.13 (m, 1H), 2.06 — 1.95 (m, 2H), 1.92 — 1.79 (m, 1H),
1.77 - 1.66 (m, 1H), 1.59 — 1.51 (m, 1H).
13C NMR (101 MHz, CDCl3) § 169.9, 138.3, 132.0 (q, 2Jcr = 33.5 Hz), 129.8 (m), 123.2 (q, Ncr =
272.6 Hz), 121.4 (m), 88.2, 58.5, 41.2, 34.3, 27.0, 23.6.
F NMR (658 MHz, CDCl3) 6 -62.8 (d, J = 7.7 Hz).
IR (KBr) v 2923, 1824, 1380, 1336, 1279, 1171, 1132, 1106, 1076, 899, 840, 805, 709.
HRMS (ESI) m/z: Calcd for C15H1102F¢ ([M-H]") 337.0669, found 337.0673.

O

o]
S
(18,55)-5-(naphthalen-2-ylmethyl)-6-oxabicyclo[3.2.0]heptan-7-one
49 mg, 65% yield. Reaction time: 72 h. White solid, m.p. 58-60 °C. Rr=0.16 (petroleum ether/ethyl
acetate, 10:1). [a]y -2.2 (¢ = 1.14, CHCl5).
HPLC analysis: 87% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 31.85 min (minor), 38.23 min (major)).
'H NMR (500 MHz, CDCl3) 6 7.82 — 7.78 (m, 3H), 7.67 (s, 1H), 7.48 — 7.44 (m, 2H), 7.36 (dd, J =
8.4,1.2 Hz, 1H), 3.55 (d, J = 7.9 Hz, 1H), 3.40 — 3.34 (m, 2H), 2.08 — 2.03 (m, 2H), 1.90 — 1.76 (m,
2H), 1.63 — 1.55 (m, 2H).
13C NMR (126 MHz, CDCls) § 171.0, 133.44, 133.39, 132.5, 128.5, 128.3, 127.9, 127.7, 127.7,
126.27, 125.9, 89.7, 57.8, 41.5, 34.2, 27.0, 23.6.

IR (KBr) v 2961, 1821, 1509, 1167, 1102, 824, 804, 752, 476.
HRMS (ESI) m/z: Caled for C17H150, ([M-HT") 251.1077, found 251.1078.

2k (QY-459)

\_O

O™ 21 (QY-466)
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(18,55)-5-(benzo[d][1,3]dioxol-5-ylmethyl)-6-oxabicyclo[3.2.0]heptan-7-one

48 mg, 65% yield. Reaction time: 36 h. White solid, m.p. 78-79 °C. Ry=0.28 (petroleum ether/ethyl
acetate, 5:1). [a]> +10.4 (¢ = 1.37, CHCL).

HPLC analysis: 92% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 95:5,
1.0 mL/min, 34.82 min (minor), 39.18 min (major)).

TH NMR (500 MHz, CDCI3) 6 6.76 — 6.72 (m, 2H), 6.68 — 6.66 (m, 1H), 5.94 (s, 2H), 3.48 (d, J =
7.8 Hz, 1H), 3.14 (s, 2H), 2.09 — 2.02 (m, 2H), 1.94 — 1.88 (m, 1H), 1.87 — 1.77 (m, 1H), 1.66 —
1.52 (m, 2H).

13C NMR (126 MHz, CDCl3) 8 171.0, 147.7, 146.7, 129.4, 122.8, 110.1, 108.3, 101.0, 89.7, 57.5,
41.0, 34.1, 27.0, 23.6.

IR (KBr) v 2962, 1812, 1490, 1443, 1248, 1038, 927, 803.

HRMS (ESI) m/z: Calcd for C14H1304 ([M-H]) 245.0819, found 245.0820.

/
7 2m (QY-460)

(18,55)-5-(furan-2-ylmethyl)-6-oxabicyclo[3.2.0| heptan-7-one

39 mg, 68% yield. Reaction time: 36 h. Yellow oil. Ry = 0.29 (petroleum ether/ethyl acetate, 10:1).
[0]% +40.9 (¢ = 1.06, CHCL5).

HPLC analysis: 93% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 23.10 min (minor), 25.92 min (major)).

TH NMR (500 MHz, CDCl3) & 7.34 (br, 1H), 6.32 (br, 1H), 6.17 (d, J = 3.0 Hz, 1H), 3.65 (d, ] = 7.9
Hz, 1H), 3.34 — 3.27 (m, 2H), 2.14 — 2.07 (m, 2H), 1.95 — 1.80 (m, 2H), 1.67 — 1.56 (m, 2H).

13C NMR (126 MHz, CDCl3) § 170.9, 149.9, 142.1, 110.5, 108.3, 88.0, 58.1, 33.9, 33.7, 27.0, 23.6.
IR (KBr) v 2964, 1822, 1167, 1147, 1104, 1011, 926, 805, 745.

HRMS (ESI) m/z: Caled for C11H1105 ([M-H]") 191.0714, found 191.0711.

0]
@)
H

/

77\

O 0  2n(Qv4m3)
(18,55)-5-((1,1-dioxidobenzo[b]thiophen-3-yl)methyl)-6-oxabicyclo[3.2.0]heptan-7-one
28 mg (0.2mmol scale), 49% yield. Colorless oil. Rf=0.32 (petroleum ether/ethyl acetate, 5:1). [a]
5 +19.0 (¢c=0.51, CHCly).
HPLC analysis: 91% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 95:5,
1.0 mL/min, 20.55 min (minor), 27.99 min (major)).
H NMR (400 MHz, CDCls) 8 7.88 — 7.86 (m, 1H), 7.76 — 7.74 (m, 1H), 7.43 — 7.35 (m, 2H), 7.28
(s, 1H), 3.55 - 3.50 (m, 3H), 2.17 — 2.06 (m, 2H), 1.95 — 1.77 (m, 2H), 1.68 — 1.56 (m, 2H).
13C NMR (101 MHz, CDCI3) 6 170.9, 140.3, 138.9, 130.3, 124.9, 124.4, 124.3, 123.0, 121.7, 89.3,
58.0, 34.5, 33.6, 27.0, 23.7.
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IR (KBr) v 2922, 1810, 1427, 1166, 1102, 802, 760, 735.
HRMS (ESI) m/z: Caled for CisH 3048 ([M-HT") 289.0533, found 289.0540.

N
Boc 20 (QY-448)

tert-butyl 3-(((15,58)-7-0x0-6-oxabicyclo[3.2.0]heptan-5-yl)methyl)-1H-indole-1-carboxylate
27 mg (0.2mmol scale), 55% yield. Reaction time: 72 h. Wax. R¢ = 0.32 (petroleum ether/ethyl
acetate, 7:1). [a]s +2.1 (c = 0.87, CHCI;).

HPLC analysis: 88% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 96:4,
1.0 mL/min, 24.25 min (minor), 29.48 min (major)).

'H NMR (500 MHz, CDCl3) 6 8.13 (br, 1H), 7.53 (d, J = 7.8 Hz, 1H), 7.49 (s, 1H), 7.34 — 7.31 (m,
1H), 7.27 — 7.24 (m, 1H), 3.56 (d, J = 7.9 Hz, 1H), 3.37 — 3.31 (m, 2H), 2.14 (dd, J = 14.4, 6.0 Hz,
1H), 2.08 (dd, J = 13.4, 5.9 Hz, 1H), 1.94 — 1.79 (m, 2H), 1.67 — 1.60 (s, 11H).

13C NMR (126 MHz, CDCl3) 6 171.0, 149.6, 135.3, 130.5, 124.7, 124.6, 122.7, 119.0, 115.3, 114.7,
89.4, 83.9,57.9, 34.4, 30.6, 28.2, 27.0, 23.7.

IR (KBr) v 2976, 2933, 1823, 1733, 1453, 1369, 1256, 1157, 1081, 748.

HRMS (ESI) m/z: Calcd for CooH2404N ([M+H]") 342.1700, found 342.1696.

0]
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N
Ts 2p (QY-458")

(18,55)-5-((1-tosyl-1H-indol-3-yl)methyl)-6-oxabicyclo[3.2.0] heptan-7-one

45 mg (0.2mmol scale), 57% yield. Reaction time: 72 h. Yellow solid, m.p. 121-122 °C. R¢=0.36
(petroleum ether/dichloromethane/ethyl acetate, 18:12:1). [a]y -13.4 (¢ = 0.79, CHCI3).

HPLC analysis: 96% ee (Daicel CHIRALPAK IC column, 25 °C, 254 nm, hexane/i-PrOH = 80:20,
1.0 mL/min, 38.26 min (minor), 44.77 min (major)).

'H NMR (500 MHz, CDCls) 6 7.97 (d, J = 8.3 Hz, 1H), 7.72 (d, J = 8.3 Hz, 2H), 7.49 (d, J = 8.5
Hz, 2H), 7.33 — 7.30 (m, 1H), 7.26 — 7.20 (m, 3H), 3.45 (d, J = 7.9 Hz, 1H), 3.31 (s, 2H), 2.33 (s,
3H), 2.09 — 2.04 (m, 2H), 1.93 - 1.76 (m, 2H), 1.63 — 1.52 (m, 2H).

13C NMR (126 MHz, CDCls) § 170.7, 145.0, 135.04, 135.02, 130.8, 129.9, 126.8, 125.1, 125.0,
123.4,119.6, 116.8, 113.8, 89.1, 57.9, 34.4, 30.6, 27.0, 23.7, 21.6.

IR (KBr) v 2962, 2926, 1822, 1448, 1366, 1174, 1121, 804, 748.

HRMS (ESI) m/z: Caled for C2oH2,O4NS ([M+H]Y) 396.1264, found 396.1261.
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2q (QY-467)
(18,55)-5-benzyl-3,3-dimethyl-6-oxabicyclo[3.2.0]heptan-7-one
47 mg, 61% yield. Reaction time: 36 h. Colorless oil. R=0.28 (petroleum ether/ethyl acetate, 10:1).
[0]¥ +0.0 (¢ =0.21, CHCL).
HPLC analysis: 92% ee (Daicel CHIRALPAK IB column, 25 °C, 210 nm, hexane/i-PrOH =
99.5:0.5, 1.0 mL/min, 15.93 min (major), 17.35 min (minor)).
'H NMR (500 MHz, CDCl3) 6 7.33 — 7.23 (m, 5H), 3.50 (d, J = 9.1 Hz, 1H), 3.19 (s, 2H), 2.00 —
1.97 (m, 2H), 1.71 - 1.66 (m, 2H), 1.18 (s, 3H), 1.07 (s, 3H).
13C NMR (126 MHz, CDCl3) § 172.3, 135.7, 129.8, 128.6, 127.1,91.4, 58.3, 47.6, 42.4, 41.0, 40.7,
31.6, 28.7.
IR (KBr) v 2922, 1818, 1456, 1341, 1116, 1030, 957, 809, 701.
HRMS (ESI) m/z: Calcd for Ci5H170, ([M-H]) 229.1234, found 229.1232.

0
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H

o O
- Cl 2r (QY-439)

(18,5R)-5-(4-chlorobenzyl)-6-oxaspiro[bicyclo[3.2.0]heptane-3,2'-[1,3]dioxolan]-7-one
47 mg (0.2mmol scale), 80% yield. Reaction time: 36 h. White solid, m.p. 139-140 °C. R = 0.14
(petroleum ether/ethyl acetate, 3:1). [a]> -0.9 (¢ = 0.33, CHCl;).
HPLC analysis: 87% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 90:10,
1.0 mL/min, 41.70 min (major), 44.39 min (minor)).
'H NMR (500 MHz, CDCl3) 6 7.29 (d, J = 8.3 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 4.02 — 3.94 (m,
2H), 3.89 — 3.81 (m, 2H), 3.57 (d, J = 8.9 Hz, 1H), 3.18 (s, 2H), 2.29 — 2.21 (m, 2H), 2.05 — 2.01
(m, 2H).
13C NMR (126 MHz, CDCl3) § 169.7, 133.5,133.4,131.0, 128.9, 115.2, 85.2, 65.0, 64.8, 55.4, 42.8,
41.3, 37.3.
IR (KBr) v 2917, 1809, 1113, 1097, 1051, 1009, 807, 729.
HRMS (ESI) m/z: Calcd for C15H1604CI ([M+H]*) 295.0732, found 295.0731.

Cl 25 (QY-478)
(18,55)-5-(4-chlorobenzyl)-3,6-dioxabicyclo[3.2.0]heptan-7-one
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40 mg, 56% vyield. Reaction time: 36 h. White solid, m.p. 80-81 °C. Ry = 0.23 (petroleum
ether/tetrahydrofuran/

dichloromethane, 20:5:1). [a]p -21.6 (¢ = 0.45, CHCl;).

HPLC analysis: 69% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 90:10,
1.0 mL/min, 28.69 min (minor), 38.64 min (major)).

'H NMR (500 MHz, CDCl3) 6 7.32 (d, J = 8.2 Hz, 2H), 7.19 (d, J = 8.3 Hz, 2H), 4.34 (d, J = 10.1
Hz, 1H), 4.10 (d, J = 11.3 Hz, 1H), 3.68 (d, J = 5.3 Hz, 1H), 3.61 (dd, J = 10.1, 5.3 Hz, 1H), 3.50
(d, J=11.3 Hz, 1H), 3.29 (s, 2H).

13C NMR (126 MHz, CDCl3) 6 167.9, 133.7, 133.0, 130.9, 129.1, 87.2, 72.8, 67.9, 58.7, 36.8.

IR (KBr) v 2921, 1824, 1492, 1168, 1064, 818, 762.

HRMS (ESI) m/z: Caled for C12H003Cl ([M-H]") 237.0324, found 237.0323.

3.2 Synthesis from endo-enollactones

) H

pre-NHC E (10 mol%) 0
0 KsPO, (50 mol%) w
> 0]
7 THF, RT to 60 °C, 12-72h Ar2 H
Ar?
3 4

Typical procedure: To an oven-dried 25 mL Schlenk tube equipped with a stir bar was charged with
enollactone 3a (Ar®> = Ph, 56.4 mg, 0.3 mmol), preNHC E (15.1 mg, 10 mol%) and K;PO4 (31.8
mg, 50 mol%). This tube was closed with a septum, evacuated, back-filled with nitrogen for three
times. To this mixture was added freshly distilled dry THF (3 mL). The reaction mixture was stirred
at room temperature until the full consumption of enol lactone 3a. The reaction mixture was
concentrated under reduced pressure, and the residue was purified by column chromatography on
silica gel (petroleum ether/EtOAc = 10:1 as the eluent) to give the product 2a (34 mg, 60% yield,
89% ee).

For compound 4a, 4d and 4e racemic samples for the chiral phase HPLC analysis were prepared
using achiral NHC precursor F under the same conditions. For compound 4b and 4c, racemic
samples were prepared using achiral NHC precursor F (rac-1) and racemic NHC precursor C (rac-
2).

S
N /i\l@\) N /N\M
' ~Mes g Mes
Q
BF,
F rac-C

Characterization Data of 3-lactones 4
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4a (QY-476)
(15,4R,5R)-4-phenyl-6-oxabicyclo[3.2.0]heptan-7-one
34 mg, 12:1 dr, 60% yield. Reaction time: 24 h. Yellow oil. R¢= 0.30 (petroleum ether/ethyl acetate,
10:1). [a]¥ +17.1 (¢ = 0.68, CHCl5).
HPLC analysis: 89% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 29.79 min (minor), 36.54 min (major)).
'H NMR (400 MHz, CDCls) 8 7.35 — 7.31 (m, 2H), 7.27 — 7.23 (m, 1H), 7.07 — 7.05 (m, 2H), 5.10
(d, J =3.7 Hz, 1H), 4.06 (dd, J = 8.2, 3.7 Hz, 1H), 3.64 (d, J = 7.2 Hz, 1H), 2.40 — 2.30 (m, 1H),
2.20 (dd, J =13.7, 7.0 Hz, 1H), 2.10 (dd, J = 13.5, 6.9 Hz, 1H), 2.02 — 1.91 (m, 1H).
13C NMR (101 MHz, CDCl3) 5 171.0, 140.3, 128.9, 127.0, 127.0, 81.4, 56.6, 46.8, 29.9, 25.1.
IR (KBr) v 2920, 1829, 1112, 963, 899, 747, 700.
HRMS (ESI) m/z: Caled for C12H1102 ([M-H]") 187.0765, found 187.0763.

o)
@
H I

Br 4p (QY-510)
(1S,4R,5R)-4-(4-bromophenyl)-6-oxabicyclo[3.2.0]heptan-7-one
21 mg (0.2mmol scale), > 20:1 dr, 40% yield. Reaction time: 24 h. White solid, m.p. 88-89 °C. Rr=
0.29 (petroleum ether/ethyl acetate, 10:1). [a]y +14.9 (c = 0.32, CHCI3).
HPLC analysis: 84% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 37.14 min (minor), 47.50 min (major)).
'H NMR (500 MHz, CDCls) 6 7.45 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.3 Hz, 2H), 5.05 (d, J = 3.6
Hz, 1H), 4.06 (dd, J = 8.1, 3.6 Hz, 1H), 3.60 (d, J = 7.2 Hz, 1H), 2.40 — 2.31 (m, 1H), 2.21 (dd, J =
13.8, 7.0 Hz, 1H), 2.06 (dd, J = 13.6, 6.9 Hz, 1H), 1.96 — 1.88 (m, 1H).
13C NMR (126 MHz, CDCl3) 6 170.6, 139.2, 132.0, 128.7, 120.9, 80.9, 56.6, 46.3, 29.8, 25.0.
IR (KBr) v 2921, 1833, 1817, 1490, 1110, 1009, 963, 890, 825.
HRMS (ESI) m/z: Caled for C12H002Br ([M-H]") 264.9870, found 264.9871.

@)
@)
H I

Cl 4¢ (QY-500)
(15,4R,5R)-4-(4-chlorophenyl)-6-oxabicyclo[3.2.0]heptan-7-one
28 mg, 9:1 dr, 41% yield. Reaction time: 24 h. Orange solid, m.p. 59-62 °C. R¢= 0.38 (petroleum
ether/ethyl acetate, 7:1). [a]> +20.2 (¢ = 0.66, CHCl5).
HPLC analysis: 83% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 34.88 min (minor), 44.52 min (major)).
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IH NMR (500 MHz, CDCls) § 7.30 (d, J = 8.3 Hz, 2H), 6.99 (d, J = 8.3 Hz, 2H), 5.05 (d, J = 3.6
Hz, 1H), 4.06 (dd, J = 8.1, 3.6 Hz, 1H), 3.61 (d, J= 7.2 Hz, 1H), 2.39 — 2.31 (m, 1H), 2.21 (dd, J=
13.8, 7.0 Hz, 1H), 2.06 (dd, J = 13.6, 6.9 Hz, 1H), 1.96 — 1.88 (m, 1H).

13C NMR (126 MHz, CDCl5) § 170.7, 138.7, 132.9, 129.0, 128.3, 81.0, 56.5, 46.3, 29.9, 25.0.

IR (KBr) v 2977, 1844, 1493, 1116, 965, 919, 839, 827.

HRMS (ESI) m/z: Caled for C1oH110,C1 (IM-HJ) 221.0375, found 221.0375.

0
O

H H

4d (QY-491)
(15,4R,5R)-4-(m-tolyl)-6-oxabicyclo[3.2.0]heptan-7-one
39 mg, 11:1 dr, 64% yield. Reaction time: 36 h. yellow oil. R = 0.33 (petroleum ether/ethyl acetate,
10:1). [a]¥ +20.1 (¢ = 0.78, CHCl3).
HPLC analysis: 88% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 25.86 min (minor), 30.54 min (major)).
'H NMR (400 MHz, CDCl3) 6 7.21 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H), 6.87 — 6.83 (m,
2H), 5.09 (d, J = 3.6 Hz, 1H), 4.05 (dd, J = 8.2, 3.7 Hz, 1H), 3.60 (d, J = 7.2 Hz, 1H), 2.39 — 2.28
(m, 4H), 2.19 (dd, J = 13.6, 7.0 Hz, 1H), 2.09 (dd, J = 13.5, 6.9 Hz, 1H), 2.02 — 1.91 (m, 1H).
13C NMR (101 MHz, CDCls) 6 171.1, 140.2, 138.6, 128.7, 127.9, 127.7, 123.9, 81.4, 56.6, 46.7,
29.9, 25.2, 21.5.
IR (KBr) v 2963, 1834, 1133, 1113, 966, 916, 847, 790, 709.
HRMS (ESI) m/z: Caled for C13H;50, ([M+H]") 203.1067, found 203.1066.

0
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(1S5,4R,5R)-4-(naphthalen-2-yl)-6-oxabicyclo[3.2.0]heptan-7-one

38 mg, >20:1 dr, 53% yield. Reaction time: 24 h. White solid, m.p. 129-130 °C. Rr= 0.30 (petroleum
ether/dichloromethane/ethyl acetate, 35:7:1). [a]y +8.5 (¢ = 0.36, CHCl5).

HPLC analysis: 81% ee (Daicel CHIRALPAK IC column, 25 °C, 210 nm, hexane/i-PrOH = 98:2,
1.0 mL/min, 42.05 min (minor), 48.97 min (major)).

'H NMR (500 MHz, CDClg) 6 7.83 — 7.77 (m, 3H), 7.51 — 7.46 (m, 2H), 7.41 (s, 1H), 7.26 — 7.24
(m, 1H), 5.22 (d, J = 3.6 Hz, 1H), 4.12 (dd, J = 8.1, 3.6 Hz, 1H), 3.80 (d, J = 7.2 Hz, 1H), 2.46 —
2.38 (m, 1H), 2.26 — 2.18 (m, 2H), 2.07 — 1.99 (m, 1H).

13C NMR (126 MHz, CDCl3) 6 171.0, 137.5, 133.3, 132.2, 128.7, 127.6, 127.6, 126.5, 126.0, 126.0,
124.7,81.2, 56.6, 46.9, 29.8, 25.1.

IR (KBr) v 2928, 1839, 1272, 1106, 972, 910, 898, 847, 773.

HRMS (ESI) m/z: Caled for C16H;502 ([M+H]") 239.1067, found 239.1067.
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4. Gram-scale synthesis.

]
o pre-NHC E (10 mol%) e}
K3POy4 (50% mol) H
THF, rt, 72h i
4 N
1p N Ts
Ts 2p

To an oven-dried 100 mL Schlenk tube equipped with a stir bar was charged with (£)-7-((1-tosyl-
1H-indol-3-yl)methylene)oxepan-2-one 1n (1.98 g, 5 mmol), preNHC E (0.25 g, 10 mol%) and
K3PO4 (0.53 g, 50 mol%). This tube was closed with a septum, evacuated, back-filled with
nitrogen for three times. To this mixture was added freshly distilled dry THF (75 mL). The
reaction was complete after stirring at room temperature for 72 h, as indicated by TLC. The
reaction mixture was concentrated under reduced pressure, and the residue was purified by column
chromatography on silica gel (petroleum ether/DCM/EtOAc = 18:12:1 as the eluent) to give the
product 2a (1.17 g, 59% yield, 96% ee).

5. Chemical transformations of bicyclic f-lactones.

0]
H 1Oqu,\>,26q NEt, CN"/’{ OH
H "3

/
N THF, 40 °C, 3d
Ts
2p 5
To a 10 mL Schlenk flask was added (1S,5S5)-5-((1-tosyl-1H-indol-3-yl)methyl)-6-
oxabicyclo[3.2.0]heptan-7-one 2n (79 mg, 0.2 mmol), pyrrolidine (83 pL, 5 eq), triethylamine (28
pL, 1 eq) and dry THF (3 mL) under N; atmosphere. After stirring at 40 °C for 41 h, the reaction

mixture was added a further pyrrolidine (83 pL, 5 eq) and triethylamine (28 puL, 1 eq). The reaction

mixture was stirred at 40 °C for 34 h. The reaction mixture was concentrated under reduced pressure.
The residue was purified by column chromatography (DCM/MeOH = 50:1) to give 5 (QY-477) as
colorless wax (89 mg, 95% yield, 96% ee).

R¢= 0.29 (dichloromethane/methanol, 50:1). [a]s -20.2 (¢ = 1.26, CHCl;).

HPLC analysis: 96% ee (Daicel CHIRALPAK IC column, 25 °C, 254 nm, hexane/i-PrOH = 50:50,
1.0 mL/min, 20.18 min (major), 26.21 min (minor)).

'H NMR (500 MHz, CDCls) 6 7.95 (d, J = 8.3 Hz, 1H), 7.73 (d, J = 8.2 Hz, 2H), 7.48 (d, J = 7.8
Hz, 1H), 7.37 (s, 1H), 7.28 (t, J = 7.7 Hz, 1H), 7.20 — 7.17 (m, 3H), 3.30 — 3.26 (m, 1H), 3.20 - 3.15
(m, 1H), 3.05 — 2.97 (m, 3H), 2.65 — 2.60 (m, 1H), 2.32 (s, 3H), 2.20 — 2.16 (m, 1H), 1.98 — 1.57
(m, 10H).

13C NMR (126 MHz, CDCls3) 6 174.6, 144.8, 135.1, 135.0, 131.7, 129.8, 126.8, 124.5, 124.4, 122.8,
119.8, 119.6, 113.6, 83.0, 47.1, 46.1, 45.3, 38.1, 34.6, 27.6, 25.6, 24.0, 21.5, 21.4.
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IR (KBr) v 2971, 1609, 1448, 1362, 1173, 1120, 750, 670, 578.
HRMS (ESI) m/z: Caled for CagHs104N,S ([M+H]') 467.1999, found 467.1992.

0
13eqK,C0;  MeOo—4 OH

MeOH, rt, 5h
N

To a 10 mL Schlenk flask was added (1S,5S5)-5-((1-tosyl-1H-indol-3-yl)methyl)-6-
oxabicyclo[3.2.0]heptan-7-one 2n (79 mg, 0.2 mmol), K.CO3 (36 mg, 1.3 eq) and MeOH (3 mL)
under N, atmosphere. The reaction mixture was stirred at room temperature for 5 h. TLC showed
that the reduction reaction was complete. The reaction mixture was concentrated under reduced
pressure. The residue was purified by column chromatography (petroleum ether/acetone = 5:1) to
give 6 (QY-515’) as colorless wax (74 mg, 86% yield, 96% ee).

R¢=0.29 (petroleum ether/acetone, 5:1). [a]y -8.6 (¢ = 1.83, CHCI3).

HPLC analysis: 96% ee (Daicel CHIRALPAK AD-H column, 25 °C, 254 nm, hexane/i-PrOH =
90:10, 1.0 mL/min, 22.74 min (major), 27.16 min (minor)).

'H NMR (500 MHz, CDCls) 6 7.96 (d, J = 8.3 Hz, 1H), 7.74 (d, J = 8.3 Hz, 2H), 7.52 (d, J = 7.8
Hz, 1H), 7.45 (s, 1H), 7.28 (t, J = 7.6 Hz, 1H), 7.23 — 7.18 (m, 3H), 3.76 (s, 1H), 3.47 (s, 3H), 3.05
—2.98 (m, 2H), 2.59 (t, J =9.6 Hz, 1H), 2.31 (s, 3H), 2.06 — 1.83 (m, 3H), 1.78 — 1.73 (m, 1H), 1.67
—1.55 (m, 2H).

13C NMR (126 MHz, CDCl3) § 175.9, 144.8,135.2, 135.0, 131.7, 129.8, 126.8, 125.0, 124.6, 123.1,
120.0, 118.8, 113.6, 82.4, 51.6, 50.8, 38.7, 35.0, 28.5, 21.7, 21.5.

IR (KBr) v 2953, 1714, 1447, 1363, 1173, 747, 670, 571.

HRMS (ESI) m/z: Caled for C23Ha505sNNaS ([M+Na]") 450.1346, found 450.1339.
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2p 7

To a (1S,5S)-5-((1-tosyl-1H-indol-3-yl)methyl)-6-oxabicyclo[3.2.0]heptan-7-one 2n (79 mg, 0.2
mmol) solution in DCM (0.067 M) was added DIBAL-H (0.67 mL, 1.5 M solution in toluene, 5 eq)
dropwise under N atmosphere at 0 °C. Then, the reaction mixture was stirred at room temperature
for 5 h. TLC showed that the reduction reaction was complete. The reaction mixture was quenched
with an aqueous Rochelle’s salt solution. The resulting suspension was stirred vigorously for 2 h.
The precipitate was filtered off with celite. The filtrate was poured into a separatory funnel. The
layers were separated and aqueous layer was extracted with DCM (2 x 20 mL) and the combined
organic layers were dried overMgSOQs, filtered, and concentrated under reduced pressure. The
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residue was purified by column chromatography (petroleum ether/acetone = 3:1) to give 7 (QY-517)
as colorless wax (67 mg, 83% yield, 93% ee).

R¢=0.31 (petroleum ether/acetone, 3:1). [a]y -11.7 (¢ = 1.35, CHCI3).

HPLC analysis: 93% ee (Daicel CHIRALPAK AD-H column, 25 °C, 254 nm, hexane/i-PrOH =
70:30, 1.0 mL/min, 7.98 min (minor), 9.82 min (major)).

'H NMR (400 MHz, CDCls) 6 7.98 (d, J = 8.2 Hz, 1H), 7.74 (d, J = 8.3 Hz, 2H), 7.55 (d, J = 7.8
Hz, 1H), 7.47 (s, 1H), 7.32 — 7.18 (m, 4H), 3.85 (dd, J = 11.2, 3.4 Hz, 1H), 3.72 (dd, J = 11.1, 6.0
Hz, 1H), 3.08 (d, J = 14.4 Hz, 1H), 2.83 (d, J = 14.3 Hz, 1H), 2.60 (br, 2H), 2.31 (s, 3H), 1.95 —
1.88 (m, 1H), 1.78 — 1.67 (m, 4H), 1.56 — 1.45 (m, 2H).

13C NMR (101 MHz, CDCl3) 6 144.9, 135.2,135.1, 131.8, 129.8, 126.8, 124.9, 124.7, 123.2, 120.1,
119.1, 113.7, 83.5, 62.7, 48.0, 40.4, 35.9, 26.6, 22.0, 21.5.

IR (KBr) v 2926, 1447, 1363, 1173, 1120, 747, 671, 572, 538.

HRMS (APCI) m/z: Calcd for CyoH2404NS ([M-H]Y) 398.1431, found 398.1433.

6. X-ray Structure of compound 2¢ and 4b.

The crystal suitable for X-ray analysis was prepared by slow evaporation of the solvent of the

solution of 2¢ or 4b in dichloromethane/hexane at room temperature (Figure S1 & S2).

Figure S1. The absolute structure of 2c.

Table S2. Crystal data and structure refinement for 2c.

Empirical formula C13H13102
Formula weight  328.13
Temperature/K 169.99(11)
Crystal systemmonoclinic

Space group P21
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a/A 5.72921(5)

b/A 19.8664(2)

c/A 16.68090(13)

o/° 90

B/° 92.5198(8)

y/° 90

Volume/A3  1896.76(3)
Z 6

pcalcg/cm3  1.724

wmm-1 19.766

F(000) 960.0

Crystal size'/mm3 0.15 x 0.12 x 0.06

Radiation Cu Ka (A = 1.54184)

20 range for data collection/°5.302 to 150.6

Index ranges -7<h<7,-24<k<21,-20<1<20
Reflections collected 33429

Independent reflections 7200 [Rint = 0.0404, Rsigma = 0.0290]
Data/restraints/parameters ~ 7200/1/433
Goodness-of-fiton F2  1.064

Final R indexes [[>=20 (I)] R1=0.0403, wR2 = 0.1085
Final R indexes [all data] R1=10.0410, wR2 =0.1092
Largest diff. peak/hole / ¢ A-3 0.80/-1.59

Flack parameter  -0.011(7)
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Figure S2. The absolute structure of 4b.

Table S3 Crystal data and structure refinement for 4b.

Empirical formula C12H11BrO2
Formula weight  267.12
Temperature/K 170.00(10)
Crystal systemorthorhombic
Space group P212121

a/A 6.0227(3)

b/A 6.9189(3)

c/A 25.7398(17)

o/° 90

B/° 90

y/° 90

Volume/A3  1072.59(10)

Z 4

pcalcg/cm3  1.654

wmm-1 3.808

F(000) 536.0

Crystal size/mm3 0.23 x 0.11 x 0.01

RadiationMo Ka (A =0.71073)

20 range for data collection/°3.164 to 62.104

Index ranges -8<h<7,-9<k<9,-36<1<30
Reflections collected 19510

Independent reflections 2996 [Rint = 0.0767, Rsigma = 0.0588]
Data/restraints/parameters ~ 2996/0/136
Goodness-of-fiton F2  1.053

Final R indexes [[>=2c (I)] R1=0.0555, wR2=0.1105
Final R indexes [all data] R1=0.0773, wR2 =0.1165
Largest diff. peak/hole /e A-3  0.92/-0.70

Flack parameter  -0.009(11)
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Current Data Parameters
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Current Data Parameters
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Current Data Parameters

NAME 500M-2020xia
EXPNO 72
PROCNO 1

F2 - Acquisition Parameters
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NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577899 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 400xia
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20200929

Time 8.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 299.7 K

D1 2.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H

Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 400.2400075 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

'"”I"”"'”I"'”"'W""”"'IPC 1.00
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—172.34
161.12
158.61

_—153.64

Br
1i
101 MHz, CDCl;

N0V OOD0MN O — <
SO TSSO NN N — 0 —= O Q
S O M~ [~ — — — — ON O8N — o O on O Current Data Parameters
NN AANANANANNA — —— N QN> on NAME 400xia
T p— <ol e\ e\ Ne\l
EXPNO 2
—=\Ng= W7/ l
F2 - Acquisition Parameters
Date 20200929
Time 10.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 301.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T
200

T T
180

160

T
140

I ! I ! I ! I ! I
80 60 40 20 0 ppm
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-111.07

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec

MHz

usec
W
W

MHz

Hz

NAME 400M-2022-F
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221128
Time 14.33
o INSTRUM Avance
PROBHD  Z149054_0001 (
o PULPROG zgig
TD 131072
— F SOLVENT cbci3
NS 64
DS 4
SWH 156250.000
FIDRES 2.384186
Br AQ 0.4194304
RG 101
1i DW 3.200
DE 6.50
658 MHz, CDCl; TE 298.1
D1 1.00000000
D11 0.03000000
TDO 1
SFO1 658.7615635
NUC1 19F
P1 25.00
PLW1 21.74500084
SF02 700.1828007
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00
PLW2 8.61509991
PLW12 0.39965999
F2 - Processing parameters
Sl 65536
SF 658.8274462
WDW EM
SSB
LB 5.00
GB
PC 1.00
| ' | ' | ' | ' | ' | ' | ' | ' | ' '
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

48


lenovo
1b


S N — SN AN~ A
S N S — QN OO I~ \n
0 O v ~ O 0V wn oSN Current Data Parameters
~ ~ N} NN — — NAME 500M-2020xia
EXPNO 73
\/ | NN 1
F2 - Acquisition Parameters
Date 20210423
Time 18.59
INSTRUM spect
PROBHD 5 mm CPPBBO BB
O PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
CF; SWH 10000.000 Hz
FIDRES 0.152588 Hz
CF; AQ 3.2767999 sec
RG 55.37
1- DW 50.000 usec
.l DE 6.50 usec
TE 298.2 K
500 MHz, CDCl; D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
H PLW2 0w
| \ PLW12 0w
“ PLW13 0w
F2 - Processing parameters
ST 65536
M SF 500.1300088 MHz
[N — | WDwW EM
U ) U L 5\ SSB 0
LB 0.30 Hz
GB 0
10 9 8 7 6 5 4 3 2 1 0 ppm
[a\l17a) S (==l K\ S
<<= < = Y
— N — [@\1kq\ <

49


lenovo
1d


AN O —WIN 0O < I-FT—00owVm Al © O
AV VOTARNOD NN NTANO O OON OO WUV >~ O v O o
— O NN~ —000BOF N~ ———— SN2 L S
W enenenenae nAaAaAaAaNaAaA AN AN — — >0\ cn AN~ o
e
O
o
CF;
CF;
1j
126 MHz, CDCl;
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

50

Current Data Parameters

NAME 500M-2020xia
EXPNO 74
PROCNO 1

F2 - Acquisition Parameters
Date 20210423

Time 19.18
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577858 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec

MHz

usec
W
W

MHz

Hz

NAME 400M-2022-F
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221128
Time 14.39
INSTRUM Avance
(0] PROBHD  Z149054_0001 (
PULPROG zgig
o D 131072
SOLVENT CDCI3
— NS 64
DS 4
SWH 156250.000
CF, FIDRES 2.384186
AQ 0.4194304
CF3 RG 101
DW 3.200
1i DE 6.50
TE 298.0
658 MHz, CDCl; D1 1.00000000
D11 0.03000000
TDO 1
SFO1 658.7615635
NUC1 19F
P1 25.00
PLW1 21.74500084
SFO2 700.1828007
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00
PLW2 8.61509991
PLW12 0.39965999
F2 - Processing parameters
Sl 65536
SF 658.8274462
WDW EM
SSB
LB 0.30
GB
PC 1.00
| | ' | ' | ' | ' | ' | ' | |
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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7.837
7.821

7.810

7.709
7.512

7.495
7.489

7.482

7.466
7.383

7.366
6.593

=N\

2.736
2.724
2.713

2.676
2.665
2.652
2.009
1.998
1.986
1.974
1.962
1.947
1.936
1.925
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Current Data Parameters

NAME 500M-2020xia
EXPNO 36
PROCNO 1

F2 - Acquisition Parameters
Date 20210110

Time 22.29
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 49.27

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300159 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

1K
500 MHz, CDCl,
|
‘ \
I .L “ rJ
MJU\JUL\ I AQJ‘M\‘ﬂ_J K\/¥_/kﬁ_ A;ﬁ
RN LS RS AN LS AN AN A RS AR S RS IR 2 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
EEER ERIER
o — e — — —] =l
52


lenovo
1k


— O AN N> — O O N~ ononwn
— A AN <TOANNNON T T AN A AN A<+
on — N AN — 00~ SN0 OO N Q0 XA
~ meneononaaaaaaAaaoa — NN~ on
TR W7
1k
126 MHz, CDCl;
. A
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

53

Current Data Parameters

NAME 500M-2020xia
EXPNO 37
PROCNO 1

F2 - Acquisition Parameters
Date 20210110

Time 23.12
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 800

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577916 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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6.819
6.803
6.750

6.738

/

6.737
6.722
6.721

6.352
5.979

S\

Current Data Parameters

NAME 500M-2020xia
EXPNO 58
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 21.57
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

@)
(o]
o
11
500 MHz, CDCl;
.
| i
l~—AJ“\-t«-A\ JUR\_¢4JK\A_4J It
B I I I I I I I I I I IR [ 2A® 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 1.06
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 800

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577898 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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2.798
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Current Data Parameters

NAME 400xia
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20201017
Time 1.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 125.02
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 400.2400062 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00
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Current Data Parameters

NAME 400xia
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date 20201017

Time 2.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 299.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 59
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 22.02
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300134 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

o
O
7
"%
In
500 MHz, CDCl;
|
| |
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Current Data Parameters

NAME 500M-2020xia
EXPNO 41
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 2.03
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577906 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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I S S SN SN SN SN N SN SN SNV AANANNNN— — — — NAME 500M-2020xia
EXPNO 11
k\l\-\rﬂ/%’/ W ll// PROCNO 1
F2 - Acquisition Parameters
Date 20201118
Time 8.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
o PULPROG zg30
TD 65536
(@] SOLVENT CDC13
NS 16
= DS 2
SWH 10000.000 Hz
/ FIDRES 0.152588 Hz
AQ 3.2767999 sec
N RG 31.72
Boc DW 50.000 usec
DE 6.50 usec
1o TE 298.2 K
D1 1.00000000 sec
500 MHZ, CDC13 D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
u PLW12 0w
} PLW13 0w
r \ “ F2 - Processing parameters
\‘ ‘ ST 65536
_— " “ I SF 500.1300118 MHz
(I i 1 WDW EM
N UV | A P s \ SSB 0
LB 0.30 Hz
GB 0
RN LS RS AN LS AN AN A RS AR S RS IR 2 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
—[un]|o o No) olen on
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Current Data Parameters

NAME 500M-2020xia
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 9.21
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577900 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 42
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 2.07
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 62.06

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300125 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

T T T T T T T T T T T T T T T T e e e e PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 43
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 3.01
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577899 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 4.32
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300113 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 5.26
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577898 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 15
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 10.24
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300109 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 500M-2020xia
EXPNO 16
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 11.19
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577896 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 63
PROCNO 1

F2 - Acquisition Parameters
Date 20210126

Time 12.37
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 62.06

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300106 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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o~ <t cnenen A A S~ v [e2e] NAME 500M-2020xia
— — v e e — O O on EXPNO 64
TN/ \/ l
F2 - Acquisition Parameters
Date 20210126
Time 13.04
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
O D 65536
SOLVENT CDC13
O NS 500
DS 4
e SWH 29761.904 Hz
9 FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
DW 16.800 usec
DE 18.00 usec
Cl TE 298.2 K
IS D1 2.00000000 sec
D11 0.03000000 sec
500 MHz, CDCl; o0 !
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.80 usec
PLW1 57.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
SF 125.7577897 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
JL | PC 1.40
I j I j I j I j I j I j I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 300M-2020shang
EXPNO 106
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200916
Time 9.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 142 .81

DW 83.200 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL Ff1 ========
SFO1 300.1318534 MHz
NUC1 1H

P1 8.00 usec
PLW1 18.00000000 W
—======= CHANNEL 2 ========
SF02 300.1318534 MHz
NUC2 off
CPDPRG[ 2

PCPD2 0 usec

PLW2 ow

PLW12 ow

PLW13 ow

F2 - Processing parameters

Si 65536
SF 300.1300060 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

+ PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 81
PROCNO 1

F2 - Acquisition Parameters
Date 20210423

Time 21.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 49.27

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300135 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 82
PROCNO 1

F2 - Acquisition Parameters
Date 20210423

Time 22.40
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577912 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 93
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 1.31
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 55.37

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 94
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 2.03
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577907 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 87
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 0.19
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 500M-2020xia
EXPNO 88
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 0.51
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577907 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 85
PROCNO 1

F2 - Acquisition Parameters
Date 20210423

Time 23.43
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300145 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 500M-2020xia
EXPNO 86
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 0.15
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577911 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 89
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 0.55
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300196 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 500M-2020xia
EXPNO 90
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 1.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577936 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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L N T N A e S S S S R T R S e e I T T R B e B B B B B B B B B B R R I I I NAME 400xia
EXPNO 38
W \\M%% PROCNO 1
F2 - Acquisition Parameters
Date 20210519
Time 21.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
0 NS 16
0] DS 0
H SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 73.9
DW 62.400 usec
DE 6.50 usec
TE 299.5 K
23, D1 2.00000000 sec
400 MHz, CDCl; D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
’ ST 65536
‘ . SF 400.2400118 MHz
| | s
a UL o, ‘\' LA , SSB 0
LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 400xia
EXPNO 39
PROCNO 1

F2 - Acquisition Parameters
Date 20210519

Time 22.19
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 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 300.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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N~~~ e~ A A E o o o ———— NAME 500M-2020xia
EXPNO 6l
“ ‘ V PROCNO 1
F2 - Acquisition Parameters
Date 20210111
Time 22.11
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
) DS 2
0 SWH 10000.000 Hz
FIDRES 0.152588 Hz
H AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
Br D1 1.00000000 sec
D11 0 sec
2b TDO 1
500 MHz, CDCl, ======== CHANNEL f1l ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
‘ ‘ | w W SF 500.1300101 MHz
L] L i M | Wow EM
V‘ ) s ‘L;J\A‘,__WJ VR U SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 2 1 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 53
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 6.25
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 18
PROCNO 1

F2 - Acquisition Parameters
Date 20201121

Time 5.02
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300103 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

'"”I"”"'”I"'”"'W""”"'IPC 1.00

N on DN N DN OO T OO T 0own — AUV 0O N R0 NAT-TN— QO
<t on N 0 SO OO0V I A — N —=9O A VO0OVNT N OO OWVMnA —
Lo TR LTI ——330SS 9S00 RRRRRRRRE NG L 8L L
o~ o~ O O sl sl e\ e\ e\ lNe\ e\ le\ e\ e\l — e o e e e e e e e e e e e

o

2¢

500 MHz, CDCl;
‘ ‘ 'MNM mw \
J 1 L AL R
L B L L L L B L B AL B L B LN L B
10 9 8 7 6 5 4 3 2 1 0 ppm

oy N (=3I 2] O MOIV|Wv
el e cle clree e
N N [N AN |||

85


lenovo
2g


(¢\] >~ O O
O O on >~ N 0 — < © n <t
o ~ v — © S & 0 — QN
~ on N oon [a\le)) o~ S <t O on
| N 1 oTTY
o}
o}
H
|
2¢
126 MHz, CDCl;
I I I I I I I ) I ) I ) I ) I
200 180 160 140 120 100 80 60 40 20 0 ppm

86

Current Data Parameters

NAME 500M-2020xia
EXPNO 19
PROCNO 1

F2 - Acquisition Parameters
Date 20201121

Time 5.57
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577926 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20201118
Time 4.01
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 500.1300041 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 4.28
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 56
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 21.49
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300154 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

'"”I"”"'”I"'”"'W""”"'IPC 1.00
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— O N N O oo 6o o ) 0o NN O Current Data Parameters
: @« 2 C;l 2 2 % % S'_ g 8 2 a NAME 500M-2020xia
EXPNO 38
N\ BNV l
F2 - Acquisition Parameters
Date 20210110
Time 23.36
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 29761.904 Hz
0] FIDRES 0.454131 Hz
(o) AQ 1.1010048 sec
H RG 192.89
DW 16.800 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
ze ======== CHANNEL fl ========
SFO1 125.7703637 MHz
101 MHZ, CDC13 NUC1 13C
Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
SF 125.7577885 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I ‘\ ‘ l\l 1 PC 1.40
I I I I I I I " I " I " I " I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 60
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 22.06
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300163 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0
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Current Data Parameters

NAME 500M-2020xia
EXPNO 52
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 5.56
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7579205 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20201118
Time 6.30
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 500.1300113 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date 20201118

Time 7.24
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577906 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 400xia
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20201017
Time 3.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 102.73
DW 62.400 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 400.2400077 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

.00
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Current Data Parameters

NAME 400xia
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date 20201017

Time 4.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 299.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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AN~~~ NTARAAN -~ —~— DSOS RNN O R G0 0 000 0 0DV = =00 O Current Data Parameters
EE RN EENannnmn AN O — o o = = — NAME 400x1ia
EXPNO 46
N% I\I\w\h&k% PROCNO 1
F2 - Acquisition Parameters
Date 20210520
Time 16.00
INSTRUM spect
e} PROBHD 5 mm PABBO BB/
PULPROG zg30
o TD 32768
H F SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
Br AQ 2.0447233 sec
2 RG 206.33
1 DW 62.400 usec
DE 6.50 usec
D1 2.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 w
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
F2 - Processing parameters
‘ ST 65536
‘ ’ ‘ H SF 400.2400087 MHz
| o N e
VLA J ) RPN (1 ¥ .V A PO/ N A v SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 400xia
EXPNO 47
PROCNO 1

F2 - Acquisition Parameters
Date 20210520

Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 300.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 400M-2022-F
EXPNO 7
PROCNO 1

F1 - Acquisition parameters
D 128
SFO1 400.242 MHz
FIDRES 59.637405 Hz
SW 9.536 ppm
FNMODE QF

F2 - Processing parameters
Sl 65536

SF 376.6018696 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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0 I~ T Nt TNdA L L8l SRR R 000 0® RN -~ Current Data Parameters
~ ~ men AN O — o . —— NAME 400xia
EXPNO 40
\/ PROCNO 1
F2 - Acquisition Parameters
Date 20210519
Time 22.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
(o) SOLVENT CDC13
o NS 16
DS 0
H SWH 8012.820 Hz
FIDRES 0.244532 Hz
CF3 AQ 2.0447233 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
CF3 TE 299.3 K
R D1 2.00000000 sec
2] D11 0 sec
TDO 1
400 MHz, CDCl,
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
F2 - Processing parameters
) ST 65536
’ ‘l” | “ SF 400.2400087 MHz
) AL oy =
o . JUII, U SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00

10 9 8 7 6 5 2 1 0 ppm
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—169.89
138.29
132.44
132.12
131.78

CF;

CF,
2j
101 MHz, CDCl;

131.45
129.80

129.78

§

127.23
124.52
121.81
121.40
121.36
121.32
119.10

\-88.24

—58.47
—41.21
—34.32
—26.99
—23.56
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Current Data Parameters

NAME 400xia
EXPNO 41
PROCNO 1

F2 - Acquisition Parameters
Date 20210519

Time 23.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 300.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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CF;

CF,
2j
658 MHz, CDCl;

Current Data Parameters

L
-20 -40 -60 -80 -100 -120

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec

MHz

usec
W
W

MHz

Hz

NAME 400M-2022-F
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221128
Time 14.46
INSTRUM Avance
PROBHD  Z149054_0001 (
PULPROG zgig
D 131072
SOLVENT CDCI3
NS 64
DS 4
SWH 156250.000
FIDRES 2.384186
AQ 0.4194304
RG 101
DW 3.200
DE 6.50
TE 298.0
D1 1.00000000
D11 0.03000000
TDO 1
SFO1 658.7615635
NUC1 19F
P1 25.00
PLW1 21.74500084
SFO2 700.1828007
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00
PLW2 8.61509991
PLW12 0.39965999
F2 - Processing parameters
Si 65536
SF 658.8274462
WDW EM
SSB

LB 0.30
GB

PC 1.00

| ' | ' | ' '
-140 -160 -180 ppm
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OO NN ANV ATON VMO FIFTONNAANN—NOANAOMNOTANAENT N OO =N =0V~ D
N XX DN NTN O OTFTNNOEETOENTAONXIETOFTNASTNXNA—=ODORNRNM®PISO VMW Current Data Parameters
RN OO T T T TLTITTLTAN NN AT NNNOOOOONVXRNVVOVPVPOEEOOODODNNWNNWNVNWY ‘
L N S S S A S S e e e N e S SN e R R R e R S R s T R B B B B B R R e e e e B 1 500M-2020x1ia
EXPNO 48
bNN PROCNO 1
F2 - Acquisition Parameters
Date 20210111
Time 4.29
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
(o) NS 16
e} DS 2
SWH 10000.000 Hz
H FIDRES 0.152588 Hz
. AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
2k D1 1.00000000 sec
D11 0 sec
500 MHz, CDCl; TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
\ F2 - Processing parameters
’ SI 65536
M ‘ ‘ \I SF 500.1300249 MHz
W I A &
DASTRIN ; YA NULUR VA S J SSB 0
LB 0.30 Hz
GB 0

10 9 8 7 6 5 4 3 2 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 4.56
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 54
PROCNO 1
F2 - Acquisition Parameters
Date 20210111
Time 6.29
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 500.1300083 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 55
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 6.56
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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O TN AT O DN NXVO NN ANXNIN OO Nt NN Ot
A S ARS8 TSNS E RS R At 2R 88 85 Current Data Parameters
NN NN OO OO oA A A A A — oo oo o — —— NAME 500M-2020xia
EXPNO 50
W “ \/ \\NW% PROCNO 1
F2 - Acquisition Parameters
Date 20210111
Time 5.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
0 PULPROG zg30
TD 65536
o) SOLVENT cDC13
H NS 16
o) DS 2
/ SWH 10000.000 Hz
VY FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
zm DW 50.000 usec
500 MHz, CDCl, DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
l PLW13 0w
‘ F2 - Processing parameters
| \‘ “ ST 65536
”‘“ | SF 500.1300079 MHz
“ M “ P | wWowW EM
\ U 1 L A UV Al i} SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
e EIEE
) <<= = | NIRASH
(=) —] — —| N AN en
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Current Data Parameters

NAME 500M-2020xia
EXPNO 51
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 5.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Nt ST —~FONANEOTNOANTE AN — OO — NN —OWANW0ANS— W~ N
BTSRRI NEE S22 R RS EE R8T S current pata Parameters
L N e N A e N e N N N N R e R R R R K R RS s R s s e B B B R R I I e NAME 400xia
EXPNO 44
'\\N% \NN%/Q N !
F2 - Acquisition Parameters
Date 20210520
Time 0.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
o TD 32768
0 SOLVENT CDC13
NS 16
H DS 0
SWH 8012.820 Hz
/i FIDRES 0.244532 Hz
AQ 2.0447233 sec
PN RG 206.33
o © DW 62.400 usec
211 DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
400 MHz, CDCl; o1 0 son
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 w
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
’ x SF 400.2400113 MHz
‘ ‘ h WDW EM
- U W | 1) U N SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 400xia
EXPNO 45
PROCNO 1

F2 - Acquisition Parameters
Date 20210520

Time 1.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 300.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters
ST 32768

SF 100.6404280 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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SRR RIS SR I R EE S L T T
—nInTFann AN NN N~ —~3S O3S O 0 0 W0 W W0 KR OO OO Current Data Parameters
I S S S A e SN S N I Lo o o I o N N I N I N N N I N N R R e e e e e e e e e e NAME 500M-2020x1ia
EXPNO 34
R\ e e TR :
F2 - Acquisition Parameters
Date 20201210
Time 23.53
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
0 SOLVENT CDC13
(@) NS 16
H DS 2
SWH 10000.000 Hz
/ FIDRES 0.152588 Hz
AQ 3.2767999 sec
N RG 31.72
Boc DW 50.000 usec
DE 6.50 usec
20 TE 298.2 K
D1 1.00000000 sec
500 MHz, CDCl; o1 0 seo
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
L F2 - Processing parameters
q ST 65536
M l SF 500.1300123 MHz
it ‘ | 'k | _,‘\ ”‘1’ WDW EM
UL i A RNV LN L SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
<[ [ecnfoo]|an]en ol o —|~|
<l (e[ << S et K )
— — || | — — |l N !—1v—1(\l:

111


lenovo
2m


S AR3EaRf0R 3g 2 298I%
= ToaadN=SS oo S = AN
| ERNNNVVZ | ANV
(@)
(@)
H
/
N
Boc
20
126 MHz, CDCl;
L | - A
I I I I I I I ! I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 0 ppm

112

Current Data Parameters

NAME 500M-2020xia
EXPNO 35
PROCNO 1

F2 - Acquisition Parameters
Date 20201211

Time 0.48
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577907 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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R RS e bR P PR L e P B LS LD e R SR e g
AAEERITN A ANANANRLITANOOSODN B0 00BHERRR NN INOONNNA Ccurrent Data Parameters
EXPNO 44
\\\\\n\N{% \k\,‘w.% PROCNO 1
F2 - Acquisition Parameters
Date 20210111
Time 3.05
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
O SOLVENT CDC13
0 NS 16
H DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
/ AQ 3.2767999 sec
N RG 31.72
Ts DW 50.000 usec
DE 6.50 usec
2p TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
‘ PLW2 0w
PLW12 0w
PLW13 0o w
’ ‘ F2 - Processing parameters
ST 65536
| ” “ ‘ J) | SF 500.1300136 MHz
B i W W WDW EM
IOVINSIUARY L U JJURI A J SSB 0
LB 0.30 Hz
GB 0
LSRN RN RS RS IR IR IR IR I IS IS IR I (¢ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 45
PROCNO 1

F2 - Acquisition Parameters
Date 20210111

Time 3.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 400

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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nNnoOST OO — > — N0 N0 — O\ O\
N — O 0> \O T A — N0 O — 00 O N I>\O
NN AN AN Nt — OO0V OO —~O Current Data Parameters
NN NN, R AN — - — NAME 500M-2020x1ia
EXPNO 118
W \/ / N\//// PROCNO 1
F2 - Acquisition Parameters
Date 20210516
Time 14.42
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
0 SOLVENT cDC13
0] NS 16
H DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 55.37
DW 50.000 usec
2q DE 6.50 usec
TE 298.2 K
500 MHZ, CDC13 D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
‘ PLW13 0o w
‘ ’ F2 - Processing parameters
ST 65536
’ ‘ H SF 500.1300124 MHz
' i .J‘ L WDW EM
N _ J e AENUNPARAWN SSB 0
LB 0.30 Hz
GB 0
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 119
PROCNO 1

F2 - Acquisition Parameters
Date 20210516

Time 16.24
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1925

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577889 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 116
PROCNO 1

F2 - Acquisition Parameters
Date 20210516

Time 13.43
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 55.37

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300112 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

T T T T T T T T T T T T T T T T e e e e PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 117
PROCNO 1

F2 - Acquisition Parameters
Date 20210516

Time 14.38
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577897 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 122
PROCNO 1

F2 - Acquisition Parameters
Date 20210516

Time 17.12
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 49.27

DW 50.000 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 500.1300109 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

T T T T T T T T T T T T T T T T e e e e PC 1.00
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Current Data Parameters

NAME 500M-2020xia
EXPNO 123
PROCNO 1

F2 - Acquisition Parameters
Date 20210516

Time 17.40
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577902 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 400xia
EXPNO 48
PROCNO 1

F2 - Acquisition Parameters
Date 20210602

Time 15.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 162.77

DW 62.400 usec
DE 6.50 usec
TE 299.3 K

D1 2.00000000 sec
D11 0 sec

TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H

Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 o w

PLW12 0w

PLW13 0o w

F2 - Processing parameters
ST 65536

SF 400.2400111 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

) PC 1.00
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— O >~ O 0
e AN 0O N o~ Nel (@) —
—_ S 0~ O o v o0 S — Current Data Parameters
o~ <t A AN — Nel \O [ ') NAME 400xia
— — == 0 AEEEENE AN AN EXPNO 49
’ \\x// ‘ ’ ‘ { PROCNO 1
F2 - Acquisition Parameters
Date 20210602
Time 15.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
0 SOLVENT CDC13
o NS 256
H H DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
4a DE 6.50 usec
TE 300.1 K
101 MHz, CDCl; D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
LA ——————— e ———————————Y
I I I I I I I I " I " I " I
200 180 160 140 120 100 80 60 40 20 0 ppm
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— N O N V< N O OV —WnN 0T OnovaxoaAat—Aa>n O
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ITTANAARANSOSODODDDODOVNMNMNMNMNMmMNMNMNMNMNAANAN—OODDORN Y Current Data Parameters
NN o ottt adadAdNANNNNNNNNN — — — —  NAME 500M-2020x1ia
EXPNO 110
l\kﬁ \‘\\N\W% PROCNO 1
F2 - Acquisition Parameters
Date 20210424
Time 8.59
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
() NS 16
o) DS 2
H SWH 10000.000 Hz
H FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 62.06
DW 50.000 usec
Br DE 6.50 usec
TE 298.2 K
4b D1 1.00000000 sec
D11 0 sec
500 MHz, CDCl; DO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
F2 - Processing parameters
‘ ‘ ST 65536
‘ “ e‘ SF 500.1300118 MHz
i (- AU WDW EM
WAL NV I L J A/ \\J' M SSB 0
LB 0.30 Hz
GB 0
A LA I LI I I IR IR ML I I I I ¢ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
(ag) 0 (e o >~ nco|Io|—
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Current Data Parameters

NAME 500M-2020xia
EXPNO 111
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 9.53
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577899 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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DO~ MNOVNOVOORN—=OFTOONRNO—MN~N OO0 —
SN VOV OO WIMIT-TVOVINNTANOODDNROOWLL NA—O AN OO WV IO T on
NAANDSDNOODDODDDODDLOVOLOMNMNNNNNNNAANN—ODODODOAND Current Data Parameters
o N e =R T2 30 1R I S N e o oI oN I NI N I oN I S I oN I o\ I N B oN I N I o B oN I N I N I NI N AR B B B VA 500M-2020xia
EXPNO 100
I\N I\k\I\N%% PROCNO 1
F2 - Acquisition Parameters
Date 20210424
Time 4.05
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
0O SOLVENT CDC13
NS 16
o) DS 2
H H SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 55.37
Cl DW 50.000 usec
DE 6.50 usec
4C TE 298.2 K
D1 1.00000000 sec
500 MHz, CDCl, b1 0 sec )
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
‘ N N m SF 500.1300116 MHz
\ L] L e
S VA 1 A D m PN ¥ UL SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
(=R S on| (S OSfecojen|—
== < <l <= NN AN
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Current Data Parameters

NAME 500M-2020xia
EXPNO 101
PROCNO 1

F2 - Acquisition Parameters
Date 20210424

Time 5.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577905 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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NN —~OODNWDOVDODODOODODODODODIM NN NN NN~ ———O OO O Current Data Parameters
NN NN~ S vt FIFTornnadadddadddadddddAANN — — — EUQD;EO 400Xé8
\\'\"\\/ \I\WWM PROCNO 1
F2 - Acquisition Parameters
Date 20210602
Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Q DS 0
O SWH 8012.820 Hz
H H FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
TE 299.5 K
4d D1 2.00000000 sec
D11 0 sec
400 MHZ, CDC13 TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
F2 - Processing parameters
ST 65536
‘ ‘ SF 400.2400118 MHz
I NN L Z
o WU L \ ) | S R U L S -w'/"\_\'.lf~ 1L SSB 0
LB 0.30 Hz
GB 0
H I I I I I I I I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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o T VAN O®
— AN WV~ 0 >~ 0 <t el \O o~ O
— S 00 0~ ~ N <. v A — Current Data Parameters
— — 1
= Todaaq = 2 ¢ A4S e 400xt2
NI TN l
F2 - Acquisition Parameters
Date 20210602
Time 15.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
0 DS 4
0] SWH 24038.461 Hz
H H FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
4(1 D1 2.00000000 sec
D11 0.03000000 sec
101 MHz, CDCl; D0 '
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I " I " I " I " I " I " I " I " I " I " I "
200 180 160 140 120 100 80 60 40 20 0 ppm


lenovo
2v


O NNV XON NV N—0FEOARNODNN =DV ANOT —~~ONWOFTOOA WO — O
PRl E e TR SR8 932258388R225583 553 current Data Parameters
O N S S S N A A AN AN N A R S S S e R e I N I N N N N N R N RS RN RN R R RS RS RS RS RS R RS RS R giggo 5OOM‘2020T32
'\NM% N\NW% PROCNO 1
F2 - Acquisition Parameters
Date 20210424
Time 8.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
e) SOLVENT CDC13
NS 16
DS 2
H H SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 62.06
DW 50.000 usec
DE 6.50 usec
4e TE 298.2 K
D1 1.00000000 sec
500 MHz, CDCl; D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
PLW12 0w
PLW13 0w
F2 - Processing parameters
! ‘ Hl ST 65536
‘ ) SF 500.1300157 MHz
o M I L A | WDW EM
)l W L ... ¥, U \\_//\“'/L J SSB 0
LB 0.30 Hz
GB 0
L I IR IR I I I L I I I I I (@ 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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— NONAN Y — — — O
(e N AN OO WnNn oo o S [®)) S n
— N AN NIMNO O O < N O 0 0 — Current Data Parametel?s
o~ cnen N AANANANANANA — Ne) O [© XN’ e) NAME 500M-2020xia
— — [e%e) w <t [e\Ne\| EXPNO 109
RN !
F2 - Acquisition Parameters
Date 20210424
Time 8.55
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
0] SWH 29761.904 Hz
o FIDRES 0.454131 Hz
AQ 1.1010048 sec
H H RG 192.89
. W 16.800 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
4e D11 0.03000000 sec
TDO 1
126 MHz, CDCl, e CHANNEL f1 e
SFO1 125.7703637 MHz
NUC1 13C
Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
SF 125.7577913 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
1 J\ ) I ) l PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I )
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 500M-2020xia
EXPNO 124
PROCNO 1
F2 - Acquisition Parameters
Date 20210527
Time 4.52
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
5 DW 50.000 usec
DE 6.50 usec
500 MHz, CDCl; TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
‘ PLW2 0w
PLW12 0w
| '[ PLW13 0w
F P Mlm F2 - Processing parameters
| | (‘ H | . ST 65536
(I N S O 1 J‘ SF 500.1300053 MHz
[ 11 LY L WDW EM
W ) VALV A" | SSB 0
LB 0.30 Hz
GB 0
S I I I I L INA L I I I I IR (O 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
=N == —[n]—) || [N] o
|2 R SlIL||=|Y] (Y
— | | — | — | N —_— O] [ — ] | — S
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Current Data Parameters

NAME 500M-2020xia
EXPNO 125
PROCNO 1

F2 - Acquisition Parameters
Date 20210527

Time 5.20
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89

DW 16.800 usec
DE 18.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W

F2 - Processing parameters
ST 32768

SF 125.7577885 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 500M-2020xia
EXPNO 128
PROCNO 1
F2 - Acquisition Parameters
Date 20210527
Time 6.22
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.59 usec
PLW1 20.00000000 W
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
F2 - Processing parameters
ST 65536
SF 500.1300129 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00
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< NTOOVO =0V ADRN
[@)) AN OO0V WNOO oWV on A~ ANO OO\
v TP — N Ot FenS O N < oS oY von Current Data Parameters
o~ <t nenenAaAaAaAaAaAaAaAaNqN — — (@) — O 00 WV OO — — NAME 500M-2020xia
— — o o p— [e%e) v <ol sa e\ e\ Ne\l EXPNO 129
=SS\ T VAT 1
F2 - Acquisition Parameters
Date_ 20210527
Time 6.50
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
DW 16.800 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
126 MHZ, CDC13 ?]ljé 0.03000OO$ sec
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 9.80 usec
PLW1 57.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 w
PLW13 0.22898000 W
F2 - Processing parameters
ST 32768
SF 125.7577885 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
L s L - R LY PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I )
200 180 160 140 120 100 80 60 40 20 0 ppm
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— O N OO O NN OX—~ NSOV —=0NONETANON—~~0NTOAN 0O OTEOODANO —~ 0N
AET AL NE NN TANTTODOVNNATA—TROON A~ AN —~— O OFTTA—~ORTAN—~ —ON®E current Data Parameters
NNV NTNAANANANN =~V EEEDO—~S0VOONANANANANANEEREEEEERON NN N NGNS < -
NN N NN NN NN NN NN NN NN N A OO O o e = = — — —  NAME 400xia
EXPNO 54
PROCNO 1
F2 - Acquisition Parameters
Date 20210602
Time 17.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 55.55
DW 62.400 usec
DE 6.50 usec
TE 299.6 K
400 MHZ, CDC13 gil . 2.00000000 sec
sec
TDO 1
======== CHANNEL fl ========
SFO1 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 o w
PLW12 0w
PLW13 0o w
‘ N F2 - Processing parameters
H\ f | ST 65536
| 1 | ‘\’ || SF 400.2400103 MHz
Iy ALY R b
JUUWTL _ JUl VAN WU VUL J SSB 0
LB 0.30 Hz
GB 0
6 5 4 3 2 1 0 ppm
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Current Data Parameters

400xia
55
1

F2 - Acquisition Parameters

Date 20210602
Time 17.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
OH PULPROG zgpg30
' D 65536
B SOLVENT CDC13
fDH NS 512
DS 4
SWH 24038.461 Hz
7 FIDRES 0.366798 Hz
AQ 1.3631488 sec
N RG 206.33
Ts DW 20.800 usec
DE 6.50 usec
7 TE 300.0 K
D1 2.00000000 sec
101 MHz, CDCl; D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404280 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" “Aw‘
I " I " I " I " I " I " I " I " I " I
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