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1. General information

All chemicals were dried or purified according to standard procedures prior to use.
Flash column chromatography was performed on silica gel (100-200). Reactions
were monitored using pre-coated, glass-backed silica gel plates and visualized by
means of UV irridation (254 nm) or KMnOs, phosphomolybdic acid, ninhydrine,
pancaldi, and p-anisaldehyde vanillin. *H NMR and *C NMR spectra were recorded
using 400 MHz spectrometers at ambient temperature. *H frequency is at 400.13
MHz and *3C frequency is at 100.62 MHz. Chemical shifts are reported in ppm with
either tetramethylsilane or the residual solvent resonance used as an internal standard.
Abbreviations are used in the description of NMR data as follows: chemical shift (9,
ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet), coupling
constant (J, Hz). Infrared spectra were recorded using a FT-IR spectrometer with
KBr discs in the 4000-400 cm™ region. Mass spectra was measured using mass
spectrometers. All yields reported were isolated yields and ee values were
determined by HPLC using Daicel ASH or ODH chiral columns eluted with a

mixture of isopropanol and hexane at 25 °C.

2. Preparation of Tertiary Enamides

NH, 10 R2_0O
=( Rzﬂ\ﬂ/CI RJLNI
0 Dean-stark, toluene X N 1 (6] ©
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H H -40°C, 30 min R — N
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—

Step 1. The toluene solution of tryptamine (0.5 M) and ketone (0.5 M) was
vigorously stirred with Dean-stark at reflux until the conversion of amine to imine
was completed. The mixture was concentrated in vacuo to give a crude imine
product which was used immediately without further purification.

Step 2. Under argon atmosphere, imine (5 mmol) was dissolved in DMF (10

mL), and then EtsN (6 mmol) was added. After cooling to -40°C, acyl chloride (6
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mmol) was added dropwise during 20 min. The resulting mixture was kept stirring at
-40°C for another 30 min. A saturated aqueous NaHCOs solution (20 mL) was
added to quench the reaction. The mixture was extracted with ethyl acetate (3 x50
mL), and washed with brine (2 % 50 mL). The organic layer was dried over
anhydrous Na»SOs4, and concentrated under vacuum. The residue was
chromatographed on a silica gel column eluted with a mixture of petroleum
ether/ethyl acetate (5:1) to give a pure enamide product 1. The structure of tertiary
enamides was fully characterized and the characterization data are listed below.
N-(2-(1H-indol-3-yl)ethyl)-2-oxo-2-phenyl-N-(1-phenylvinyl)acetamide (1a)
White solid (63% vyield, 2 steps). m.p. 102-103 °C; IR (KBr) v 3399, 1678, 1646,
1626, 1416, 1235, 1205 cm™; 'H NMR (400MHz, CDCls, TMS) & (ppm) 8.14 (s,
1H), 7.82 (d, J = 7.4Hz, 2H), 7.58-7.48 (m, 4H), 7.43-7.33 (m, 6H), 7.17 (t, I = 7.6
Hz, 1H), 7.07 (t, J = 7.6 Hz, 2H), 5.22 (s, 1H), 4.83 (s, 1H), 3.91 (t, J = 7.6 Hz, 2H),
3.10 (t, J = 7.6 Hz, 2H); 3C NMR (100MHz, CDCls, TMS) & (ppm) 190.4, 167.3,
145.8, 136.2, 134.7, 134.3, 134.0, 129.71, 129.67, 128.89, 128.86, 127.6, 127.4,
122.4,122.2, 119.5, 118.8, 114.3, 112.3, 111.2, 45.1, 23.3; HRMS (ESI) Calcd. for
C26H23N202, [M+H]* 395.1754. Found: 395.1751.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(4-bromophenyl)vinyl)-2-oxo-2-phenylacetamid
e (1b)

White solid (66% yield, 2 steps). m.p. 144-146 °C; IR (KBr) v 3431, 1678, 1648,
1628, 1421 cm®; *H NMR (400MHz, CDCl3s, TMS) & (ppm) 10.10 (s, 1H), 7.85 (d, J
= 8.2 Hz, 2H), 7.67 (t, J = 7.3 Hz, 1H), 7.60 (d, J = 8.2 Hz, 2H), 7.54-7.49 (m, 5H),
7.42 (d, J = 7.8 Hz, 1H), 7.11 (t, J = 7.6 Hz, 1H), 7.00 (t, J = 7.6 Hz, 1H), 5.39 (s,
1H), 4.95 (s, 1H), 3.89 (t, J = 7.6 Hz, 2H), 3.13 (t, J = 7.6 Hz, 2H); *C NMR
(100MHz, CDCls, TMS) 6 (ppm) 191.2, 167.7, 145.6, 137.7, 135.15, 135.09, 134.8,
132.6, 130.2, 130.1, 129.8, 128.5, 123.9, 123.8, 122.2, 119.5, 119.3, 115.6, 112.2,
112.1, 45.7, 24.0; HRMS (ESI) Calcd. for C26H22N202Br, [M+H]* 473.0859. Found:
473.0858.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(4-fluorophenyl)vinyl)-2-oxo-2-phenylacetamide
(1c)
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White solid (62% vyield, 2 steps). m.p. 116-118 °C; IR (KBr) v 3409, 3056, 2933,
1680, 1651, 1599, 1506 cm™; *H NMR (400MHz, ACETONE-Ds, TMS) & (ppm)
10.11 (s, 1H), 7.87-7.85 (m, 2H), 7.70-7.65 (m, 1H), 7.64-7.59 (m, 2H), 7.55-7.51
(m, 3H), 7.43-7.40 (m, 1H), 7.25-7.16 (m, 3H), 7.13-7.08 (m, 1H), 7.02-6.98 (m, 1H),
5.32 (s, 1H), 4.92 (s, 1H), 3.88 (t, J = 7.2 Hz, 2H), 3.12 (t, J = 7.6 Hz, 2H); 1°F NMR
(376MHz, DMSO-ds) & (ppm) -113.41 (t, J = 6.0 Hz); 3C NMR (100MHz,
ACETONE-Dg, TMS) & (ppm) 191.2, 167.7, 164.2 (d, J = 246 Hz, 1C), 145.7, 137.6,
135.1, 134.9, 132.2 (d, J = 2.9 Hz, 1C), 130.4 (d, J = 8.6 Hz, 1C), 130.2, 129.7,
128.5, 123.8, 122.2, 119.5, 119.2, 116.3 (d, J = 21.9 Hz, 1C), 114.8, 112.2, 112.1,
45.6, 24.0; HRMS (ESI) Calcd. for CsH21N202FNa, [M+Na]*" 435.1479. Found:
435.1477.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(4-chlorophenyl)vinyl)-2-oxo-2-phenylacetamid
e (1d)

White solid (72% vyield, 2 steps). m.p. 140-142 °C; IR (KBr) v 3412, 2930, 1679,
1650, 1488, 1235, 1203 cm; *H NMR (400MHz, ACETONE-Ds, TMS) & (ppm)
10.11 (s, 1H), 7.86-7.84 (m, 2H), 7.69-7.64 (m, 1H), 7.59-7.49 (m, 5H), 7.46-7.41
(m, 3H), 7.24 (d, J = 2.4Hz, 1H), 7.13-7.09 (m, 1H), 7.02-6.98 (m, 1H), 5.38 (s, 1H),
4.95 (s, 1H), 3.89 (t, J = 7.2 Hz, 2H), 3.12 (t, J = 7.6 Hz, 2H); 3C NMR (100MHz,
ACETONE-Ds, TMS) 6 (ppm) 191.2, 167.7, 145.4, 137.6, 135.6, 135.1, 134.8, 134.6,
130.2, 129.8, 129.7, 129.5, 128.5, 123.8, 122.2, 119.5, 119.2, 115.5, 112.2, 112.1,
45.7, 24.0; HRMS (ESI) Calcd. for Co6H21N202CINa, [M+Na]*™ 451.1184. Found:
451.1186.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(4-nitrophenyl)vinyl)-2-oxo0-2-phenylacetamide
(le)

White solid (79% vyield, 2 steps). m.p. 145-147 °C; IR (KBr) v 3337, 3060, 2940,
1682, 1646, 1595, 1519, 1426 cm™; 'H NMR (400MHz, CDClz, TMS) & (ppm)
8.21-8.17 (m, 3H), 7.84-7.81 (m, 2H), 7.66-7.58 (m, 3H), 7.50 (d, J = 8.0 Hz, 1H),
7.46-7.42 (m, 2H), 7.37 (d, J = 8.4 Hz, 1H), 7.21-7.17 (m, 1H), 7.10-7.06 (m, 2H),
5.34 (d, J = 0.8 Hz, 1H), 4.98 (d, J = 0.8 Hz, 1H), 3.90 (t, J = 7.2 Hz, 2H), 3.13 (t, J

= 7.2 Hz, 2H); 3C NMR (100MHz, ACETONE-Ds, TMS) & (ppm) 191.2, 167.6,
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149.1, 144.8, 142.1, 137.6, 135.3, 134.6, 130.3, 129.8, 129.2, 128.5, 124.5, 123.9,
122.2, 119.5, 119.2, 118.4, 112.2, 112.0, 45.9, 24.0; HRMS (ESI) Calcd. for
C26H21N304Na, [M+Na]* 462.1424. Found: 462.1423.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(3-bromophenyl)vinyl)-2-oxo-2-phenylacetamid
e (1f)

White solid (59% yield, 2 steps). m.p. 155-157 °C; IR (KBr) v 3341, 1670, 1654,
1420, 1238, 1199 cm™; 'H NMR (400MHz, CDCls, TMS) & (ppm) 8.10 (s, 1H), 7.81
(d, J = 7.8Hz, 2H), 7.62-7.35 (m, 8H), 7.24 (t, J = 7.8 Hz, 1H), 7.19 (t, J = 7.8 Hz,
1H), 7.09 (t, J = 7.1 Hz, 2H), 5.21 (s, 1H), 4.85 (s, 1H), 3.90 (t, J = 7.6 Hz, 2H), 3.10
(t, J = 7.6 Hz, 2H); 1*C NMR (100MHz, CDCls, TMS) & (ppm) 190.3, 167.2, 144.6,
137.0, 136.3, 134.4, 133.8, 132.6, 130.38, 130.36, 129.6, 129.1, 128.9, 127.5, 126.0,
123.0, 122.5, 122.2, 119.6, 118.8, 115.3, 112.1, 111.3, 45.2, 23.3; HRMS (ESI)
Calcd. for C26H22N202Br, [M+H]* 473.0859. Found: 473.0854.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(3-methoxyphenyl)vinyl)-2-oxo-2-phenylacetami
de (19)

White solid (46% vyield, 2 steps). m.p. 109-111 °C; IR (KBr) v 3345, 3047, 2947,
1674, 1651, 1597, 1425, 1237 cm?; 'H NMR (400MHz, ACETONE-Ds, TMS) &
(ppm) 10.08 (s, 1H), 7.85-7.83 (m, 2H), 7.66-7.63 (m, 1H), 7.50 (t, J = 7.6 Hz, 3H),
7.40-7.29 (m, 2H), 7.22 (d, J = 2.4 Hz, 1H), 7.14-7.04 (m, 3H), 7.00-6.91 (m, 2H),
5.33 (s, 1H), 4.91 (s, 1H), 3.88 (t, J = 7.6 Hz, 2H), 3.10 (t, J = 8.0 Hz, 2H); *C NMR
(100MHz, ACETONE-D¢, TMS) ¢ (ppm) 191.2, 167.7, 160.8, 146.4, 137.6, 137.3,
135.0, 134.9, 130.5, 130.2, 129.7, 128.5, 126.5, 123.7, 122.2, 120.4, 119.5, 119.3,
115.9, 114.9, 113.5, 112.2, 55.6, 45.7, 24.0; HRMS (ESI) Calcd. for C27H24N203Na,
[M+Na]* 447.1679. Found: 447.1676.
N-(2-(1H-indol-3-yl)ethyl)-2-(3-bromophenyl)-N-(1-(4-bromophenyl)vinyl)-2-ox
oacetamide (1h)

White solid (68% vyield, 2 steps). m.p. 145-147 °C; IR (KBr) v 3417, 1683, 1644,
1634, 1419, 1226, 1198 cm’; 'H NMR (400MHz, CDCls, TMS) & (ppm) 8.10 (s,
1H), 7.97 (s, 1H), 7.70 (d, J = 7.8 Hz, 2H), 7.50 (t, J = 7.3 Hz, 3H), 7.36 (t, J = 8.7

Hz, 3H), 7.29 (t, J = 7.8 Hz, 1H), 7.19 (t, J = 7.6 Hz, 1H), 7.13-7.07 (m, 2H), 5.18 (s,
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1H), 4.73 (s, 1H), 3.90 (t, J = 7.3 Hz, 2H), 3.09 (t, J = 7.3 Hz, 2H); 3C NMR
(100MHz, CDCls, TMS) & (ppm) 188.8, 166.6, 144.9, 137.2, 136.3, 135.6, 133.6,
132.3, 132.1, 132.0, 130.5, 129.0, 128.2, 127.6, 124.1, 123.2, 122.3, 119.6, 118.8,
114.8, 112.1, 111.4, 45.0, 23.3; HRMS (ESI) Calcd. for CzsH21N202Br2, [M+H]"
552.9944. Found: 552.9941.
N-(2-(1H-indol-3-yl)ethyl)-2-(4-bromophenyl)-N-(1-(4-bromophenyl)vinyl)-2-ox
oacetamide (1i)

White solid (66% yield, 2 steps). m.p. 159-160 °C; IR (KBr) v 3344, 1687, 1650,
1582, 1397, 1220, 1203 cm™; 'H NMR (400MHz, CDCls, TMS) & (ppm) 8.10 (s,
1H), 7.62 (d, J = 8.7 Hz, 2H), 7.55-7.50 (m, 5H), 7.38-7.35 (m, 3H), 7.20 (t, J = 7.6
Hz, 1H), 7.11-7.08 (m, 2H), 5.20 (s, 1H), 4.76 (s, 1H), 3.88 (t, J = 7.3 Hz, 2H), 3.08
(t, J = 7.4 Hz, 2H); 13C NMR (100MHz, CDCls, TMS) & (ppm) 189.2, 166.8, 145.0,
136.2, 133.6, 132.7, 132.3, 132.1, 131.0, 129.8, 129.0, 127.5, 124.1, 122.5, 122.4,
119.7, 118.8, 114.7, 112.1, 111.3, 451, 23.3; HRMS (ESI) Calcd. For
C26H21N202Br2, [M+H]" 552.9944. Found: 552.9942.
N-(2-(1H-indol-3-yl)ethyl)-N-(1-(4-bromophenyl)vinyl)-2-oxo-2-(p-tolyl)acetami
de (1j)

White solid (54% vyield, 2 steps). m.p. 173-175 °C; IR (KBr) v 3347, 1680, 1647,
1635, 1603, 1425, 1225 cm™; *H NMR (400MHz, CDCls, TMS) & (ppm) 10.10 (s,
1H), 7.75 (d, J = 8.2 Hz, 2H), 7.61-7.58 (m, 2H), 7.51 (t, J = 8.7 Hz, 3H), 7.41 (d, J
= 8.2 Hz, 1H), 7.33 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 2.3 Hz, 1H), 7.10 (t, J = 7.3 Hz,
1H), 7.00 (t, J = 7.3 Hz, 1H), 5.38 (s, 1H), 4.95 (s, 1H), 3.87 (t, J = 7.6 Hz, 2H), 3.11
(t, 3 = 7.6 Hz, 2H), 2.41 (s, 3H); 3C NMR (100MHz, CDCls, TMS) & (ppm) 190.9,
167.9, 146.2, 145.6, 137.7, 135.2, 132.6, 132.5, 130.4, 130.1, 128.5, 123.9, 123.8,
122.2, 119.5, 119.3, 115.6, 112.2, 112.1, 45.6, 24.0, 21.7; HRMS (ESI) Calcd. For
C27H24N202Br, [M+H]* 487.1016. Found: 487.1013.
N-(1-(4-bromophenyl)vinyl)-N-(2-(5-chloro-1H-indol-3-yl)ethyl)-2-oxo0-2-phenyl
acetamide (1k)

White solid (62% vyield, 2 steps). m.p. 158-159 °C; IR (KBr) v 3420, 1686, 1632,

1448, 1424, 1230, 1204 cm™; *H NMR (400MHz, CDCls, TMS) & (ppm) 8.19 (s,
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1H), 7.83 (d, J = 6.9 Hz, 2H), 7.59 (t, J = 7.3 Hz, 1H), 7.51 (d, J = 8.2 Hz, 2H),
7.46-7.36 (m, 5H), 7.27-7.25 (m, 1H), 7.14 (d, J = 1.8 Hz, 1H), 7.12-7.11 (m, 1H),
5.18 (s, 1H), 4.80 (s, 1H), 3.85 (t, J = 7.6 Hz, 2H), 3.05 (t, J = 7.6 Hz, 2H); 3C NMR
(100MHz, CDCls, TMS) & (ppm) 190.3, 167.3, 145.0, 134.6, 134.5, 133.9, 133.6,
132.1, 129.7, 129.0, 128.7, 125.4, 124.2, 123.8, 122.6, 118.3, 114.7, 112.3, 112.1,
45.0, 23.2; HRMS (ESI) Calcd. For Co6H21N20O2CIBr, [M+H]" 507.0469. Found:
507.0466.
N-(1-(4-bromophenyl)vinyl)-N-(2-(5-methyl-1H-indol-3-yl)ethyl)-2-oxo-2-phenyl
acetamide (11)

White solid (70% yield, 2 steps). m.p. 133-135 °C; IR (KBr) v 3430, 2942, 1687,
1633, 1424, 1232 cm'!; 'H NMR (400MHz, ACETONE-Ds, TMS) & (ppm) 9.95 (s,
1H), 7.89-7.87 (m, 2H), 7.70-7.66 (m, 1H), 7.62-7.59 (m, 2H), 7.56-7.49 (m, 4H),
7.28 (d, J = 8.4 Hz, 1H), 7.21-7.18 (m, 2H), 6.94-6.92 (m, 1H), 5.37 (s, 1H), 4.96 (s,
1H), 3.86 (t, J = 8.0 Hz, 2H), 3.09 (t, J = 7.6 Hz, 2H), 2.36 (s, 1H); 3C NMR
(100MHz, CDCl3z, TMS) 6 (ppm) 191.2, 167.7, 145.6, 136.0, 135.1, 134.8, 132.6,
130.2, 130.1, 129.7, 128.7, 128.2, 123.9, 123.86, 123.80, 118.8, 115.4, 111.9, 111.5,
45.6, 24.0, 21.6; HRMS (ESI) Calcd. For Cz7H23N202BrNa, [M+Na]* 509.0835.
Found: 509.0834.
N-(1-(4-bromophenyl)vinyl)-N-(2-(5-methoxy-1H-indol-3-yl)ethyl)-2-oxo-2-phen
ylacetamide (1m)

White solid (77% yield, 2 steps). m.p. 143-144 °C; IR (KBr) v 3308, 1683, 1640,
1626, 1488, 1218, 1207 cm®; 'H NMR (400MHz, CDCls, TMS) & (ppm) 8.04 (s,
1H), 7.84 (d, J = 8.7 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.49 (d, J = 6.9 Hz, 2H), 7.43
(t,J = 7.8 Hz, 2H), 7.36 (d, J = 6.9 Hz, 2H), 7.23 (d, J = 8.7 Hz, 1H), 7.04 (d, J = 2.3
Hz, 1H), 6.90 (d, J = 2.3 Hz, 1H), 6.85-6.83 (m, 1H), 5.20 (s, 1H), 4.85 (s, 1H), 3.87
(t, J = 7.8 Hz, 2H), 3.78 (s, 3H), 3.06 (t, J = 7.6 Hz, 2H); 13C NMR (100MHz, CDCls,
TMS) o (ppm) 190.4, 167.3, 154.1, 145.0, 134.5, 133.9, 133.7, 132.0, 131.4, 129.7,
128.99, 128.97, 127.9, 124.0, 123.2, 114.7, 112.6, 112.1, 111.8, 100.4, 56.0, 45.0,
23.5; HRMS (ESI) Calcd. For C27H24N203Br, [M+H]* 503.0965. Found: 503.0962.
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3. Lewis Acid-Catalyzed Reaction of 1

3.1 Optimization of Reaction Conditions

Table S1. Lewis acid catalyzed reaction of 1b
Ph o
NIO

Br

N
NH
1b
Entry Cat. (equiv) solvent T (C) t(h) yield(%o)°
1 Cu(OTf)2 (0.2) DCM rt 0.5 69
2 Sn(OTf)2 (0.2) DCM rt 0.5 91
3 Zn(0Tf)2 (0.2) DCM rt 05 98
4 Sc(0Tf)3 (0.2) DCM rt 05 99
5 Sc(0Tf)3 (0.2) CHCIs rt 0.5 86
6 Sc(0Tf)3 (0.2) CHsCN rt 0.5 96
7 Sc(OTf)3 (0.2) Toluene rt 0.5 99
8 Sc(OTf)s (0.05) DCM rt 0.5 97
9 Sc(OTf)s (0.02) DCM rt 0.5 98
10 Sc(OTf); (0.004) DCM rt 2 84
11 Sc(OTf)3 (0.001) DCM rt 24 mess
12 -- DCM rt 24 mess

& A mixture of 1 (0.5 mmol) and catalyst in dry solvent (5 mL) was stirred
under argon protection. ° Isolated yield.

3.2 Synthesis of Racemic Products 2
Table S2. Lewis Acid Catalyzed Reaction of 1
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R?2 o

R1JLN/\E

O sc¢(OTf);3 (0.02 equiv)
HNT) DCM, rt, Ar, 0.5 h

2k 93%
Cl

3.3 General Procedure for the Synthesis of Racemic Products 2

To a flask (10 mL) equipped with a magnetic stirrer was added 1 (0.5 mmol),
Sc(OTf)s catalyst (2 mol%) and dry CH2Cl2 (5 mL) under argon protection. The
reaction mixture was stirred at room temperature for 0.5 h and then saturated NaHCO3
aqueous solution (10 mL) was added to quench the reaction. The mixture was
extracted with DCM (310 mL), and combined organic layer was washed with brine

(2>20 mL) and dried over anhydrous Na,SOa4. The solvents were removed in vacuo
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and the residue was purified by flash column chromatography (PE:EA = 2:1) to afford
products 2.

4. Optimization of Catalytic Enantioselective Reaction Conditions

Table S3. Optimization of the reaction catalyzed by different chiral catalyst

Entry Cat. Solvent T t yield] eell
(0.2 equiv) (°C) (h) (%) (%)
1 Cat-1 DCM 35 2 95 9
2 Cat-2 DCM 35 2 98 83
3 Cat-3 DCM 35 10 76 58
4 Cat-4 DCM 35 12 mess n.d.[
5 L1/Ti(OiPr)s DCM 35 2 72 45
6 L2/Cu(OTH), DCM 35 4 88 -82
7 L3/Cu(OTf), DCM 35 48 n.d.l 0
8 L4/Cu(OTf), DCM 35 48 n.d. -55
9 L5/Cu(OTH), DCM 35 2 94 86
10 L6/Cu(OTf), DCM 35 12 n.d.l 6
11 L7/Cu(OTH), DCM 35 10 83 80

2 A mixture of 1b (0.2 mmol) and catalyst (20 mol%) in dry solvent (5 mL) was
stirred at 35 °C under argon protection. ° Isolated yield. ¢ Measured by chiral-phase
HPLC. ¢ Not determined.
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Cat-2, M =Cr
Cat-3, M = Al
tgyCat-4, M = Mn

.,
o
L1
| X
—
Ph Ol N |\O>-"Ph
N N—

Ph Ph
LS

| N L4, R =Bn
7 0) (@)
H/’ O \ N | O H C%T
N N \ N N
H H 7‘\
L6 L7

Figure S1. The structure of chiral catalyst

Table S4. Optimization of reaction temperature, solvent, and additive

Entry Cat. Additive  Solvent T t yield®!  eel
(0.2 equiv) (2.0 equiv) (°C) (h) (%) (%)

1 L5/Cu(OTf), -- DCM rt 10 83 80

2 L5/Cu(OTf). - DCM 0 14 76 77

3 L5/Cu(OTf), HFIP DCM 35 2 90 83

4 L5/Cu(OTf):, - toluene rt 12 93 84

5 L5/Cu(OTf), -- toluene 35 10 90 87

6 L5/Cu(OTf), -- toluene 50 8 88 89

7 L5/Cu(OTf), -- toluene 65 3 86 89

8 L5/Cu(OTf), -- toluene 80 1 90 87

2 A mixture of 1b (0.2 mmol), catalyst (20 mol%) or additive in dry solvent (5 mL) was
stirred at different temperature under argon protection.

®|solated yield. ¢ Measured by HPLC.

Table S5. Optimization of reaction temperature, solvent, and additive
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Entry Cat. Additive  Solvent T t yieldP!  eeld

(0.2 equiv) (equiv) ) (%) (%)

1 L5/Cu(OTf). -- DCE 50 1 89 76

2 L5/Cu(OTf), - p-Xylene 50 10 89 88

3 L5/Cu(OTf). -- Benzene” 50 10 88 91

4 L5/Cu(OTf), H.0 (1.0) Benzene 50 10 77 89

5 L5/Cu(OTf),  H:0(2.0)  Benzene 50 10 76 94
Saturated

6 L5/Cu(OTf), Benzene 50 10 82 97
with H,O

7 L5/Cu(OTf), HFIP(2.0) Benzene 50 6 80 94

8 L5/Cu(OTf), -- Benzene 50 10 88 98

& A mixture of 1b (0.2 mmol), catalyst (20 mol%) or additive in dry solvent (5 mL)
was stirred at different temperature under argon protection. ® Isolated yield.

¢ Measured by HPLC.

5. Synthesis of Enantioenriched Pyrrolo[2,1-a]isoquinoline Derivatives

5.1. General procedure for catalytic enantioselective reaction of tertiary
enamides

Under argon protection, a mixture of Cu(OTf). (14.5 mg, 0.04 mmol) and
2,6-bis((4R,5S)-4,5-diphenyl-4,5-dihydrooxazol-2-yl)pyridine (21.0 mg, 0.04 mmol)
in dry benzene (3 mL) was stirred at 50 °C for 2 h to give a light blue solution of
Cu-Pybox complex. A solution of tertiary enamide 1 (0.2 mmol) in dry benzene (2
mL) was added through a syringe. After stirring for 10 h, the reaction was quenched
by adding an aqueous NaHCOs solution (5%, 10 mL). The mixture was then
extracted with CH2Cl> (3%10 mL), and combined organic layer was washed with
brine (2 % 20 mL). The organic layer was dried over anhydrous Na,SO.; and
concentrated under vacuum. The residue was chromatographed on a silica gel
column eluted with a mixture of petroleum ether and ethyl acetate (2:1) to give pure

product 2.
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5.3 Characterization Data of Products
(2S,11bS)-2-hydroxy-2,11b-diphenyl-1,2,5,6,11,11b-hexahydro-3H-indolizino[8,
7-b]indol-3-one (2a)

White solid (68 mg, 86% yield). m.p. 150-152 °C; [a]2s° = 112.7°=(c = 0.5, CHCl5);
ee = 97% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow
rate = 0.5 mL/min); IR (KBr) v 3297, 1679, 1655, 1445 cm; 'H NMR (400MHz,
DMSO-ds, TMS) & (ppm) 11.45 (s, 1H), 7.44-7.39 (m, 4H), 7.34-7.23 (m, 8H), 7.13
(t, J = 7.6 Hz, 1H), 7.01 (t, J = 7.3 Hz, 1H), 6.03 (s, 1H), 4.31-4.28 (m, 1H), 3.16 (d,
J = 14.2 Hz, 1H), 3.04-2.98 (m, 1H), 2.95-2.88 (m, 1H), 2.76-2.67 (m, 2H); 33C
NMR (100MHz, DMSO-ds, TMS) & (ppm) 174.6, 144.0, 143.7, 136.3, 136.1, 128.6,
128.0, 127.4, 127.2, 126.3, 125.9, 125.8, 121.4, 118.8, 118.1, 111.3, 106.3, 78.2,
62.8, 51.8, 36.3, 19.9; HRMS (ESI) Calcd. for CsH21N202, [M-H]" 393.1608.
Found: 393.1602.

Chiral HPLC analysis of racemic 2a.

mAU

250 - PDA Multi 1
~
200 |
] [
150
100 | 5
| 3
50- |
04 . . r : N + . [ ¥ L — + + : y—r - . T _,_,;'__,_L,_,_
0 5 10 15 20 25 30
min

1 PDA Multi 1/254nm 4nm

PeakTable
PDA Chl 254nm 4nm . i . i
Peak# Ret. Time | Area | Height | Arca% |  Height %
1 11.714 10352770 211176 50.015 75.581
2 24.191] 10346369 | 68226 49985 24.419
Total 20699139 279402 100,000 100,000

Chiral HPLC analysis of 2a from asymmetric reaction.
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mAU 250

200

150

100

1 PDA Multi 1/254nm 4nm

PDA Chl 254nm 4nm
Peak# | Ret. Time
1 11.649
2| 24015
Total

11.649

PeakTable

Area Height | Area %o
8192379 | 169126 |
130688 1596 1.570

8323068 | 170723

98430

100.000 |

PDA Multi 1

25 30 35 40

min

Height %o
99.065
0,935
100.000

(2S,11bS)-11b-(4-bromophenyl)-2-hydroxy-2-phenyl-1,2,5,6,11,11b-hexahydro-3

H-indolizino[8,7-b]indol-3-one (2b)

White solid (83 mg, 88% yield). m.p. 161-162 °C; [a]2s° = 164.0°(c = 0.5, CHCls); ee

= 99% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate

= 0.5 mL/min); IR (KBr) v 3303, 1682, 1489, 1446, 1425, 1396 cm?; 'H NMR

(400MHz, DMSO-ds, TMS) & (ppm) 11.46 (s, 1H), 7.52 (d, J = 8.7 Hz, 1H),
7.44-7.39 (m, 4H), 7.33 (t, J = 7.6 Hz, 2H), 7.28-7.25 (m, 3H), 7.13 (t, J = 7.6 Hz,
1H), 7.02 (t, J = 7.6 Hz, 1H), 6.05 (s, 1H), 3.14 (d, J = 14.2 Hz, 1H), 3.04-2.97 (m,

1H), 2.94-2.85 (m, 1H), 2.70 (d, J = 14.7 Hz, 2H); 3C NMR (100MHz, DMSO-ds,

TMS) & (ppm) 174.7, 143.5, 143.4, 136.1, 135.7, 131.5, 128.2, 128.0, 127.3, 126.3,
125.8, 121.5, 120.7, 118.8, 118.1, 111.4, 106.5, 78.2, 62.5, 51.5, 36.3, 19.9; HRMS

(ESI) Calcd. for CasH20N20,Br, [M-H]* 471.0713. Found: 471.0705.

Chiral HPLC analysis of racemic 2b.
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mAU

300
g
=
|
|
|
200
2
\n
1 e
100+ | )
h
0 S e ——
0 5 10 15 20 25
1 PDA Multi 3/280nm 4nm
PeakTable
PDA Ch3 280nm 4nm
Peak? | Ret. Time | Area | Height | Area % | Height %%
1 10.795 | 11689112 260364 | 49.964 | 69.537
2 16.576 11705805 114149 50.036 30.463
Total _ 23394917] 374713 100.000 | 100.000

Chiral HPLC analysis of 2b from asymmetric reaction.

mAU

300
2
o
i
|
|
200
i ‘ |
100 | I|
|
wn
@
/ e
0 —te e — ]_,_J_—__‘_
0 5 10 15 20 25
1 PDA Multi 3/280nm 4nm
i
PDA Ch3 280nm 4nm . )
N - 411 1= N7 - 12 O M7 &
1] 10. 768 | 12434047 | 268042 | 99. 470 99. 616
2 16, 875 66192 1033 0. 530 0. 384
Total 12500239 269075 100, 000 100. 000

(2S,11bS)-11b-(4-fluorophenyl)-2-hydroxy-2-phenyl-1,2,5,6,11,11b-hexahydro-3H

-indolizino[8,7-b]indol-3-one (2c)

White solid (78 mg, 94% yield). m.p. 165-167 °C; [a]2s° = 109.3°(c = 0.5, CHCls); ee
= 97% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3290, 3053, 2940, 1653, 1509, 1446, 1233 cm*; *H NMR
(400MHz, DMSO-ds, TMS) 6 (ppm) 11.45 (s, 1H), 7.44-7.39 (m, 4H), 7.35- 7.24 (m,
5H), 7.17-7.11 (m, 3H), 7.02 (t, J = 7.2 Hz, 1H), 6.05 (d, J = 5.2 Hz, 1H), 4.31-4.28
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(m, 1H), 3.17-3.12 (m, 1H), 3.04-2.87 (m, 2H), 2.75-2.68 (m, 2H); °F NMR

(376MHz, DMSO-ds) & (ppm) -115.12 (d, J = 0.54 Hz); *C NMR (100MHz,

DMSO-ds, TMS) & (ppm) 174.7, 161.2 (d, J = 243 Hz, 1C), 143.6, 140.1, 136.1 (d, J
= 4.8 Hz, 1C), 128.1 (d, J = 8.6 Hz, 1C), 128.0, 127.3, 126.3, 125.8, 121.5, 118.8,

118.1, 115.3 (d, J = 21.9 Hz, 1C), 111.3, 106.4, 78.2, 62.4, 51.7, 36.2, 19.9; HRMS

(ESI) Calcd. for C26H21N202FNa, [M+Na]* 435.1479. Found: 435.1477.

Chiral HPLC analysis of racemic 2c.

mAU;500
1000 fl
|
i | &
| o
500 2
[
[ — —r— S , i. .
0 5 10 15 20
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm )
Peak# Ret. Time Area | Height | Area %o . Height® |
1 11.369 56939055 | 1080654 | 49.567 70.053
2 19.229 57934312 461978 50433 29947
| Total | 114873367 1542632 100.000 100.000
Chiral HPLC analysis of 2c from asymmetric reaction.
mAU 250
200
150 R
j fi
|
|
100
\
50 |
[
| :
- — . - —
0 5 10 15 20
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# | Ret. Time | Area | Height Area % Height %%
1 11.389 7707695 1496090 98.420 99.148
2| 18.664 | 123747 | 1286 1.580 0.852
Total 7831442 150976 100.000 100,000
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(2S,11bS)-11b-(4-chlorophenyl)-2-hydroxy-2-phenyl-1,2,5,6,11,11b-hexahydro-3
H-indolizino[8,7-b]indol-3-one (2d)

White solid (79 mg, 92% yield). m.p. 161-163 °C; [o]2s° = 144.0°(c = 0.5, CHCls); ee
= 96% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3303, 3053, 2938, 2851, 1651, 1492, 1446, 1432 cm™*; 1H
NMR (400MHz, CDCls, TMS) & (ppm) 8.17 (s, 1H), 7.52 (d, J = 8.0 Hz, 1H),
7.47-7.45 (m, 2H), 7.38- 7.29 (m, 4H), 7.25-7.21 (m, 1H), 7.19-7.14 (m, 3H),
7.04-7.01 (m, 2H), 4.46-4.41 (m, 1H), 3.19-3.00 (m, 3H), 2.97 (d, J = 14.0 Hz, 1H),
2.78-2.73 (m, 1H); 3C NMR (100MHz, CDCls, TMS) & (ppm) 174.8, 142.5, 141.4,
136.4, 1345, 134.2, 128.9, 128.4, 128.3, 126.8, 125.8, 122.9, 120.3, 118.9, 111.5,
109.5, 79.5, 63.1, 50.5, 36.6, 20.4; HRMS (ESI) Calcd. for CsH21N20-CINa,
[M+Na]* 451.1184. Found: 451.1183.

Chiral HPLC analysis of racemic 2d.

mAU

2000 © PDA Multi 2
o
I'F
L]
1500
ke
2]
1000 [
i ||
500 |‘
0 . NI W —
0 5 10 15 20 25
min
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm i i ) )
Peak? | Ret. Time | Area | Height Area % | Height% |
1 11.216 124240103 1943274 46.205 62.909
2| 18.164 | 144645931 | 1145767 53.795| 37.001|
Total 268886034 3089041 100.000 100.000

Chiral HPLC analysis of 2d from asymmetric reaction.
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mAU

PDA Multi 2
750 !
8
500
] |
|
250
( —
8
©
1 e B S — —
0 5 10 15 20 25 30
min
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm ) ) )
Peak# | Ret. Time Area | Height | Area %o | Height®% |
1] 11.199 31125337 567758 97913 98.080
2| 18.651 663327| 5853 2087 1.020
Total 31788664 573611 100.000 100.000

(2S,11bS)-2-hydroxy-11b-(4-nitrophenyl)-2-phenyl-1,2,5,6,11,11b-hexahydro-3H-
indolizino[8,7-b]indol-3-one (2e)

White solid (63 mg, 71% yield). m.p. 182-183 °C; [a]2s° = 64.7°(c = 0.5, CHCls3); ee
= 99% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3304, 3059, 1683, 1520, 1350 cm™; *H NMR (400MHz,
DMSO-ds, TMS) & (ppm) 11.59 (s, 1H), 8.18 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.8 Hz,
2H), 7.46-7.40 (m, 4H), 7.32 (t, J = 7.6 Hz, 2H), 7.27-7.23 (m, 1H), 7.18-7.14 (m,
1H), 7.03 (t, J = 7.2 Hz, 1H), 6.15 (s, 1H), 4.41-4.36 (m, 1H), 3.20 (d, J = 14.0 Hz,
1H), 3.10-3.02 (m, 1H), 2.96-2.88 (m, 1H), 2.77-2.69 (M, 2H); 3C NMR (100MHz,
DMSO-ds, TMS) & (ppm) 174.8, 151.1, 146.6, 143.1, 136.3, 134.9, 128.0, 127.4,
127.3, 126.2, 125.8, 123.8, 121.7, 119.0, 118.2, 111.5, 106.9, 78.1, 62.7, 51.3, 36.5,
19.8; HRMS (ESI) Calcd. for C26H21N3s04Na, [M+Na]* 462.1424. Found: 462.1423.

Chiral HPLC analysis of racemic 2e.
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mAU

1000 ] PDA Multi 1
2
o
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750 )
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|1
500 g
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0 10 20 30 40 50 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm ) ) ) )
Peak# Ret. Time Area Height Area % Height %o
1 18976 95658997 | 761239 49.618] 65.469 |
2 20.002 97132798 401510 50.382 34.531
Total | 192791795 | 1162749 | 100.000 | 100.000 |
Chiral HPLC analysis of 2e from asymmetric reaction.
mAU
100 PDA Multi 1
g
75 &
_ A
50 | l.‘ |
I|
25 ‘
| Y
5
dA - a
1 et e = . . ———
0 5 10 15 20 25 30 35 40 45
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
. Peak# | Ret Time | Area | Height | Area % | Height®% |
1 19.145 8742255 68601 99.654 99,739
2] 30371 30371 179 0.346] 0.261]
Total 8772626 68781 100.000 100.000

(2S,11bS)-11b-(3-bromophenyl)-2-hydroxy-2-phenyl-1,2,5,6,11,11b-hexahydro-3
H-indolizino[8,7-b]indol-3-one (2f)

White solid (82 mg, 86% yield). m.p. 143-146 °C; [a]2s° = 115.3°(c = 0.5, CHCls); ee
= 99% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3301, 1681, 1661, 1446, 1418 cm™; 'H NMR (400MHz,
DMSO-ds, TMS) & (ppm) 11.50 (s, 1H), 7.47-7.24 (m, 11H), 7.14 (t, J = 7.8 Hz, 1H),
7.03 (t, J = 7.6 Hz, 1H), 6.08 (s, 1H), 4.35-4.32 (m, 1H), 3.12 (d, J = 13.8 Hz, 1H),
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3.07-3.00 (m, 1H), 2.94-2.85 (m, 1H), 2.76-2.70 (m, 2H); 3C NMR (100MHz,
DMSO-ds, TMS) & (ppm) 174.3, 146.2, 143.0, 135.9, 135.2, 130.6, 130.1, 128.5,
127.7,127.1, 125.9, 125.6, 124.6, 121.6, 121.3, 118.6, 117.9, 111.1, 106.3, 77.8, 62.1,
51.2, 36.0, 19.6; HRMS (ESI) Calcd. for CasH20N202Br, [M-H]* 473.0688. Found:
473.0684.

Chiral HPLC analysis of racemic 2f.

mAU
D PDA Multi 1
o~
100 [
I
‘\
75 |
50— g
\ 3
25- ||
1 Lo
oA
0 ~—y
e
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak? Ret. Time Area Height Area %o Height *a
1 11.264] 5060283 105850 19,855 74.901
2 21.502 5098678 35469 50.145 25.099
Total 10167961 141319 100.000 100.000

Chiral HPLC analysis of 2f from asymmetric reaction.

mAU
1 .2 PDA Multi 1
150 ha
100 \
‘ |
50 |
'I } |II r?-
|II | :3
0 I L A | ; T—N‘L_’ . I
--------- T S S A T S e |
0 5 10 15 20 25 30 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.229 7516319 | 155875 | 99.444 | 99.670
2 21374 42030 517 0.556 0.330
Total 7558350 | 156392 | 100.000 | 100.000
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(2S,11bS)-2-hydroxy-11b-(3-methoxyphenyl)-2-phenyl-1,2,5,6,11,11b-hexahydro-
3H-indolizino[8,7-b]indol-3-one (29)

White solid (71 mg, 83% yield). m.p. 146-148 °C; [a]2s° = 80.0°(c = 0.5, CHCls); ee
= 98% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3331, 3058, 2937, 2847, 1655, 1600, 1492, 1446, 1262
cm’; 'H NMR (400MHz, DMSO-ds, TMS) & (ppm) 11.45 (s, 1H), 7.44-7.40 (m, 4H),
7.35-7.32 (m, 2H), 7.28-7.23 (m, 2H), 7.15-7.11 (m, 1H), 7.04-7.00 (m, 1H),
7.89-7.78 (m, 3H), 6.05 (s, 1H), 5.76 (s, 1H), 4.34-4.30 (m, 1H), 3.15-3.02 (m, 2H),
2.95-2.86 (M, 1H), 2.78-2.68 (M, 2H); 3C NMR (100MHz, DMSO-ds, TMS) & (ppm)
174.5, 159.3, 145.6, 143.8, 136.2, 136.1, 129.7, 128.0, 127.3, 126.2, 125.8, 121.4,
118.8, 118.1, 112.4, 112.2, 111.3, 106.3, 78.2, 62.7, 55.0, 51.6, 36.2, 19.9; HRMS
(ESI) Calcd. for C27H24N203Na, [M+Na]* 447.1679. Found: 447.1681.

Chiral HPLC analysis of racemic 2g.

mAU 250

g PDA Multi 1
s
200
150 \
100-
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50— | )
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e, N ———
0 5 10 15 20 25 30 35 40 45
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm ) ) )
Peak# | Ret Time | Area | Height | Area % Height %
1 12.983 | 14495471 | 236841 | 49.795 80.098
2_ 331 |2_ |4ﬁ|45(¥9| 5884?*. 50,205 19.902
Total | 29110039 | 295689 | 100,000 100,000

Chiral HPLC analysis of 2g from asymmetric reaction.
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PeakTable
PDA Chl 254nm 4nm ) )
Peak# Ret. Time Area Height Area %o Height %o
1 12,952 15043969 258007 | 99.020| 99.635
2 33.145 148966 945 0.980 0.365
Total 15192935 258952 | 100.000 | 100.000

(2S,11bS)-2-(3-bromophenyl)-11b-(4-bromophenyl)-2-hydroxy-1,2,5,6,11,11b-hex
ahydro-3H-indolizino[8,7-b]indol-3-one (2h)

White solid (99 mg, 90% yield). m.p. 184-187 °C; [a]2s° = 118.0°(c = 0.5, CHCI3); ee
= 99.5% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow
rate = 0.5 mL/min); IR (KBr) v 3322, 1669, 1451, 1433, 1395 cm?; 'H NMR
(400MHz, DMSO-ds, TMS) & (ppm) 11.47 (s, 1H), 7.55-7.28 (m, 10H), 7.13 (t, J =
7.6 Hz, 1H), 7.02 (t, J = 7.3 Hz, 1H), 6.22 (s, 1H), 4.32-4.29 (m, 1H), 3.11 (d, J =
14.2 Hz, 1H), 3.07-3.00 (m, 1H), 2.93-2.84 (m, 1H), 2.74-2.68 (m, 2H); 3C NMR
(1L00MHz, DMSO-ds, TMS) ¢ (ppm) 174.0, 145.8, 143.0, 136.1, 135.5, 131.5, 130.31,
130.26, 128.7, 128.2, 126.2, 125.0, 121.5, 121.4, 120.8, 118.9, 118.2, 111.4, 106.4,
77.7,62.5,51.0, 36.4, 19.9; HRMS (ESI) Calcd. for C2sH19N202Br2, [M-H]* 550.9793.
Found: 550.9788.

Chiral HPLC analysis of racemic 2h.
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PeakTable
PDA Ch2 220nm 4nm
Peak# Ret. Time Area Height Area % Height %4
1 11.448 58370125 819714 67.221
2 18.616 56763938 399710 32,779
Total 115334063 1219425 100.000
Chiral HPLC analysis of 2h from asymmetric reaction.
mAU
1000~ 18
|
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2
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0 5 10 15 20 25 30
1 PDA Multi 2/220nm 4nm
W
PDA Ch2 220nm 4nm ) * _ L
CowEm ] OfEEEE O] EE [ & [ mE% ] &E %
1] 11.361 | 71639672 | 1026415 | 99. 735 | 99. 805 |
2 17.979 | 190415 | 2003 | 0.265 | 0.195 |
Total 71830087 | 1028418 | 100. 000 | 100, 000 |

(2S,11bS)-2,11b-bis(4-bromophenyl)-2-hydroxy-1,2,5,6,11,11b-hexahydro-3H-ind

olizino[8,7-b]indol-3-one (2i)

White solid (98 mg, 89% yield). m.p. 286-288 °C; [a]2s° = 145.3°(c = 0.5, CHCls); ee
= 97% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3256, 1678, 1487, 1442, 1426, 1395 cm?; 'H NMR
(400MHz, DMSO-ds, TMS) ¢ (ppm) 11.46 (s, 1H), 7.53 (d, J = 6.9 Hz, 4H), 7.42 (t, J
= 7.8 Hz, 2H), 7.34 (d, J = 8.7 Hz, 2H), 7.25 (d, J = 8.7 Hz, 2H), 7.13 (t, J = 7.6 Hz,
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1H), 7.02 (t, J = 7.6 Hz, 1H), 6.17 (s, 1H), 4.30-4.27 (m, 1H), 3.13 (d, J = 14.2 Hz,
1H), 3.02-2.96 (M, 1H), 2.93-2.86 (m, 1H), 2.72-2.66 (m, 2H); 3C NMR (100MHz,
DMSO-ds, TMS) & (ppm) 174.3, 143.2, 142.8, 136.1, 1355, 131.5, 130.9, 128.3,
128.2, 126.3, 121.5, 120.8, 120.6, 118.9, 118.2, 111.4, 106.5, 77.9, 62.6, 51.1, 36.4,
19.9; HRMS (ESI) Calcd. for C2sH19N202Br, [M-H]* 550.9793. Found: 550.9788.

Chiral HPLC analysis of racemic 2i.
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PeakTable
PDA Chl 254nm 4nm
| Peak# | Ret.Time | Arca | Height | Arca® | Height% |
1 12.153 52186221 679385 66.049 77229
2| 16.407 | 26824699 | 200314 33.951] 22.771)
Total 79010921 879699 100.000 100.000
Chiral HPLC analysis of 2i from asymmetric reaction.
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# | Ret. Time | Area | Height | Area %o | Height® |
1 12.159 9896450 134719 08.258 98.363
2| 16218 175447 2242| 1.742 | 1.637]
Total 10071897 136961 100.000 100.000

(2S,11bS)-11b-(4-bromophenyl)-2-hydroxy-2-(p-tolyl)-1,2,5,6,11,11b-hexahydro-3
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H-indolizino[8,7-b]indol-3-one (2))

White solid (88 mg, 90% yield). m.p. 272-274 °C; [a]2s° = 151.3°(c = 0.5, CHCl3); ee
= 92% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3358, 3271, 1680, 1441, 1422 cm™; 'H NMR (400MHz,
DMSO-ds, TMS) & (ppm) 11.45 (s, 1H), 7.52 (d, J = 8.3 Hz, 2H), 7.42 (t, J = 6.6 Hz,
2H), 7.26 (t, = 9.2 Hz, 4H), 7.15-7.11 (m, 3H), 7.02 (t, J = 7.6 Hz, 1H), 5.98 (s, 1H),
4.32-4.27 (m, 1H), 3.13 (d, J = 14.2 Hz, 2H), 3.01-2.96 (m, 1H), 2.93-2.86 (m, 1H),
2.68 (d, J = 13.7 Hz, 2H), 2.28 (s, 3H): 3C NMR (100MHz, DMSO-ds, TMS) &
(ppm) 174.8, 143.4, 140.6, 136.4, 136.1, 135.8, 131.5, 128.5, 128.2, 126.3, 125.7,
121.5, 120.7, 118.8, 118.1, 111.4, 106.5, 78.0, 62.4, 51.5, 36.2, 20.7, 19.9; HRMS
(ESI) Calcd. for C27H22N20,Br, [M-H]* 485.0870. Found: 485.0863.

Chiral HPLC analysis of racemic 2j.
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min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# | Ret. Time | Area | Height | Area %o | Height® |
1 11.924 9475523 | 145997 | 50452 72.105|
2| 18792 9305571 56482 49.548] 27.895
Total | 18781094 | 202479 | 100.000 100.000 |

Chiral HPLC analysis of 2j from asymmetric reaction.
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PeakTable
PDA Ch2 220nm 4nm ) ) )
| Peak# Ret. Time Area Height Area %o | Height % |
L 11771 118196578 | 1626113 | 96.018 07.423
2 18.555| 4902302 | 43012 | 3.982 2.577
Total 123098880 1669126 100,000 1060, 000

(2S,11bS)-11b-(4-bromophenyl)-8-chloro-2-hydroxy-2-phenyl-1,2,5,6,11,11b-hexa
hydro-3H-indolizino[8,7-b]indol-3-one (2k)

White solid (87 mg, 86% yield). m.p. 274-277 °C; [a]2s° = 124.0°(c = 0.5, CHCI3); ee
= 96% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3364, 3267, 1686, 1488, 1446, 1428, 1397 cm*; 'H NMR
(400MHz, DMSO-ds, TMS) & (ppm) & 11.71 (s, 1H), 7.53 (d, J = 8.2 Hz, 2H), 7.49 (d,
J = 1.8 Hz, 1H), 7.44-7.39 (m, 3H), 7.34 (t, J = 7.6 Hz, 2H), 7.28- 7.24 (m, 3H),
7.15-7.12 (m, 1H), 6.08 (s, 1H), 4.30-4.26 (m, 1H), 3.14 (d, J = 14.2 Hz, 1H),
3.02-2.95 (m, 1H), 2.91-2.83 (m, 1H), 2.71-2.66 (m, 2H); 3C NMR (100MHz,
DMSO-ds, TMS) & (ppm) 174.8, 143.4, 143.1, 137.5, 1345, 131.6, 128.2, 128.0,
127.5, 127.3, 125.8, 123.5, 121.4, 120.8, 117.6, 112.9, 106.6, 78.1, 62.5, 51.4, 36.2,
19.7; HRMS (ESI) Calcd. for C26H19N202CIBr, [M-H]* 507.0298. Found: 507.0290.
Chiral HPLC analysis of racemic 2k.
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PeakTable
PDA Chl 254nm 4nm
| Peak# | Ret. Time | Arca | Height | Area% |  Height® |
1] 10.399 1319788 | 25675 49745 80274
2| 20.049 1333335 6309 | 50.255| 19.726 |
Total 2653124 31984 100.000 100.000
Chiral HPLC analysis of 2k from asymmetric reaction.
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0 5 10 15 20 25
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# | Ret. Time | Area | Height . Area%  Height% |
1 10.315 3339980 59990 98.000 99274
2] 19792 68157 | 438 2.000 0.726|
Total 3408137 60429 100.000 100.000

PDA Multi 1
——————— ]
35 40
min
PDA Multi 1
30 35
min

(2S,11bS)-11b-(4-bromophenyl)-2-hydroxy-8-methyl-2-phenyl-1,2,5,6,11,11b-hex

ahydro-3H-indolizino[8,7-b]i

White solid (86 mg, 88% yield). m.p. 251-254 °C; [a]2s° = 138.0°(c = 0.5, CHCIs); ee
= 96% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3406, 3286, 1710, 1679, 1440, 1447, 1412, 1396 cm™*; H
NMR (400MHz, CDCls, TMS) ¢ (ppm) o 8.13 (s, 1H), 7.45-7.42 (m, 2H), 7.34-7.29

ndol-3-one (2I)

28 | 67



(m, 6H), 7.23 (d, J = 8.7 Hz, 1H), 7.04 (d, J = 8.2 Hz, 1H), 6.94 (d, J = 8.7 Hz, 2H),
4.42-4.38 (m, 1H), 3.13-2.97 (m, 3H), 2.92 (d, J = 14.2 Hz, 1H), 2.72-2.67 (m, 1H),
2.46 (s, 3H); *C NMR (100MHz, CDCls, TMS) & (ppm) 174.6, 142.5, 141.8, 134.5,
134.4, 131.7, 129.6, 128.7, 128.5, 128.3, 126.9, 125.7, 124.3, 122.2, 118.5, 111.0,
109.0, 79.4, 63.1, 50.3, 36.5, 21.5, 20.2; HRMS (ESI) Calcd. for Ca7H2:N.02Br,
[M-H]* 487.0844. Found: 487.0843.

Chiral HPLC analysis of racemic 2I.
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PeakTable
PDA Chl 254nm 4nm ) )
Peak# Ret. Time Area Height | Area® | Height% |
1 10.514 | 7371805 142743 49465 82.117
2| 22276 7531361 | 31086 50.535 17.883
Total | 14903166 | 173829 100.000 100,000
Chiral HPLC analysis of 21 from asymmetric reaction.
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area | Height | Area®s | Height®
1 10,341 14234773 269993 97.981 08.708
2 23.346 203285 | 3535 2019] 1292
Total 14528058 273527 100.000 100.000
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(2S,11bS)-11b-(4-bromophenyl)-2-hydroxy-8-methoxy-2-phenyl-1,2,5,6,11,11b-he
xahydro-3H-indolizino[8,7-b]indol-3-one (2m)

White solid (87 mg, 86% yield). m.p. 165-167 °C; [o]2s° = 142.0°(c = 0.5, CHCls); ee
= 94% (DAICEL Chiralpak AS-H, hexane/2-propanol = 70/30, A = 254 nm, flow rate
= 0.5 mL/min); IR (KBr) v 3406, 3310, 1693, 1677, 1487, 1436, 1401, 1217 cm™*; H
NMR (400MHz, CDClz, TMS) & (ppm) 11.29 (s, 1H), 7.52 (d, J = 8.2 Hz, 2H), 7.39
(d, J = 6.9 Hz, 2H), 7.35-7.24 (m, 6H), 6.93 (d, J = 2.3 Hz, 1H), 6.78- 6.76 (m, 1H),
6.05 (s, 1H), 4.31-4.28 (m, 1H), 3.76 (s, 3H), 3.13 (d, J = 13.8 Hz, 1H), 3.03-2.95 (m,
1H), 2.91-2.83 (m, 1H), 2.70-2.63 (m, 2H); *C NMR (100MHz, CDCls, TMS) &
(ppm) 174.7, 153.4, 1435, 143.4, 136.3, 131.5, 131.1, 128.2, 128.0, 127.3, 126.6,
125.8, 120.7, 112.0, 111.4, 106.3, 100.2, 78.2, 62.6, 55.4, 51.5, 36.3, 19.9; HRMS
(ESI) Calcd. for C27H22N203Br, [M-H]* 501.0819. Found: 501.0812.

Chiral HPLC analysis of racemic 2m.
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area %o Height %o
1| 13.114 | 1860241 | 23485 51.802 80.290
2 29.004 1730849 5765 48.198 19.710
Total 3591090 29250 100.000 100.000

Chiral HPLC analysis of 2m from asymmetric reaction.
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height | Area "o Height %
1 13.001 985823 | 12580 | 97.072 98.754
2 29.148 20737 159 2.928 1.246
Total 1015560 | 12739| 100.000 100.000

6. Synthesis of 3,4 and 5
6.1 Synthesis of 3

3.0 equiv Burgess reagent
THF, reflux, 20 min

98%

A mixture of 2b’ (94.7 mg, 0.2 mmol) and Burgess reagent (153.8 mg, 0.6 mmol)
were refluxed in THF (5 mL) until raw materials disappeared about 20 min. Water
was added to quench the reaction and the mixture was extracted with ethyl acetate
(3>6 mL). The combined organic phases were dried over anhydrous Na>SOs and
concentrated in vacuo. Flash chromatography on silica gel (PE:EA = 2:1) afforded 3
as white solid.
(R)-11b-(4-bromophenyl)-2-phenyl-5,6,11,11b-tetrahydro-3H-indolizino[8,7-b]ind
ol-3-one (3)

White solid (89 mg, 98% yield). m.p. 294-295 °C; [a]zs® = -122.0°(c = 0.5, CHCl5);
ee = -97% (DAICEL Chiralpak OD-H, hexane/2-propanol = 80/20, A = 254 nm, flow
rate = 0.5 mL/min); IR (KBr) v 3230, 3060, 1664, 1485, 1403 cm™; 'H NMR
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(400MHz, DMSO-ds, TMS) & (ppm) 11.51 (s, 1H), 7.97-7.93 (m, 3H), 7.60-7.57 (m,
2H), 7.50-7.37 (m, 5H), 7.17-7.10 (m, 3H), 7.06-7.02 (m, 1H), 4.40-4.36 (m, 1H),

3.03-2.95 (m, 1H), 2.86-2.77 (M, 1H); *C NMR (100MHz, DMSO-ds, TMS) & (ppm)
168.9, 143.7, 138.2, 136.3, 134.0, 131.8, 131.5, 130.8, 129.1, 129.0, 128.6, 127.1,

126.0, 122.1, 121.7, 119.1, 118.7, 111.5, 107.9, 65.8, 35.0, 21.0; HRMS (ESI) Calcd.

for C26H19N2OBrNa, [M+Na]* 477.0573. Found: 477.0572.

Chiral HPLC analysis of racemic 3.
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LR | fRWEE [ Al | A [ mA % | mpE % |
1 13. 815 61171762 1276598 49. 345 | 58. 866 |
2 20. 152 62795865 892063 50. 655 41.134
Total 123967627 2168661 100. 000 100. 000

Chiral HPLC analysis of 3 from asymmetric reaction.
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WEF
PDA Chl 254nm 4nm ) ) ) )
[ W= | {REEfE A i MR % | mkEs
1| 14, 100 2925145 63488 1. 539 | 3. 326
2| 19. 767 | 187113253 1845230 98. 461 | 96. 674 |
lotal 190038397 1908718 100. 000 | 100. 000

2.0 equiv LiAlHy4, 2.0 equiv AICI3
THF, rt, 2 h

96%

To a flask (10 mL) equipped with a magnetic stirrer was added LiAlIH4 (15.3 mg,
0.4 mmol), AICIz (52.9 mg, 0.4 mmol), 2b’ (94.7 mg, 0.2 mmol) and dry THF (5 mL)
under argon protection. The reaction mixture was stirred at room temperature for 2 h
and then saturated NH4Cl aqueous solution (0.2 mL) was added to quench the reaction.
The mixture was extracted with ethyl acetate (3><10 mL), and combined organic layer
was washed with brine and dried over anhydrous Na>SOa. The solvents were removed
in vacuo and the residue was purified by flash column chromatography (PE:EA = 4:1)
to afford products 4.
(2R,11bR)-11b-(4-bromophenyl)-2-phenyl-2,3,5,6,11,11b-hexahydro-1H-indolizin
0[8,7-b]indol-2-ol (4)
White solid (88 mg, 96% yield). m.p. 128-130 °C; [a]2s° = 32.7°(c = 0.5, CHCls); ee
= -96% (DAICEL Chiralpak OD-H, hexane/2-propanol = 80/20, A = 254 nm, flow
rate = 0.5 mL/min); IR (KBr) v 3422, 3056, 2921, 2846, 1485, 1460, 1447, 1393 cm™;
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IH NMR (400MHz, ACETONE-Ds, TMS) & (ppm) 10.34 (s, 1H), 7.76-7.74 (m, 2H),
7.50 (d, J = 8.0 Hz, 1H), 7.43-7.40 (m, 3H), 7.38-7.33 (m, 4H), 7.25-7.22 (m, 1H),
7.15-7.11 (m, 1H), 7.07-7.03 (m, 1H), 3.61 (d, J = 9.6 Hz, 1H), 3.47 (d, J = 9.6 Hz,
1H), 3.19 (dd, J = 13.6, 5.6 Hz, 1H), 3.11-3.06 (m, 2H), 2.96-2.86 (m, 2H), 2.63 (d, J
= 14.0 Hz, 1H), 2.51 (dd, J = 15.6, 4.4 Hz, 1H); **C NMR (100MHz, ACETONE-Ds,
TMS) o (ppm) 150.9, 147.1, 137.4, 136.2, 131.7, 130.2, 128.8, 128.4, 127.1, 125.7,
122.1, 121.0, 119.6, 119.0, 111.9, 108.3, 79.6, 68.1, 65.9, 59.4, 41.7, 16.7; HRMS
(ESI) Calcd. for C26H24N20Br, [M+H]* 459.1067. Found: 459.1063.

Chiral HPLC analysis of racemic 4.
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[ Wee [ fREEnfE] T WA T O AE ] MY [ SmEs |
1 11.755 | 13631891 450569 | 49. 721 | 68. 439 |
2 24.392 | 13784753 | 207786 50.279 31.561
Total 27416644 658355 | 100. 000 | 100. 000

Chiral HPLC analysis of 4 from asymmetric reaction.
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W= | (R TG i R % | mE %
1 | 11. 710 943045 29672 2. 016 | 4. 811
2 | 25. 133 45832504 587044 97. 984 | 95. 189
Total 16775549 616716 100. 000 100. 000
6.3 Synthesis of 5

1.1 euqgiv NBS, acetone
rt, 10 min

92%

To a mixture of 2b’ (94.7 mg, 0.2 mmol) and dry acetone (5 mL) in flask was
added NBS (39.2 mg, 0.22 mmol) in part. The mixture was kept stirring at room
temperature until raw materials disappeared about 10 min. The residue was
concentrated and purified by flash column chromatography on silica gel (PE:EA = 4:1)
to give product 5.
(2R,6aR,11bR)-6a-bromo-11b-(4-bromophenyl)-2-hydroxy-2-phenyl-1,2,5,6,6a,11
b-hexahydro-3H-indolizino[8,7-b]indol-3-one (5)

White solid (101 mg, 92% yield). m.p. 187-189 °C; [a]zs® = 76.0°(c = 0.5, CHCl5); ee
= -97.5% (DAICEL Chiralpak OD-H, hexane/2-propanol = 80/20, A = 254 nm, flow
rate = 0.5 mL/min); IR (KBr) v 3431, 1688, 1424, 1256 cm™; 'H NMR (400MHz,
CDCls, TMS) & (ppm) 7.75 (d, J = 7.6 Hz, 1H), 7.48-7.40 (m, 4H), 7.37-7.32 (m, 3H),
7.28-7.23 (m, 3H), 7.21-7.18 (m, 2H), 4.58-4.53 (m, 1H), 3.93 (d, J = 14.0 Hz, 1H),
3.66-3.59 (m, 1H), 2.75-2.66 (m, 2H), 1.91-1.83 (m, 1H); *C NMR (100MHz,
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DMSO-ds, TMS) & (ppm) 181.3, 173.9, 152.1, 143.2, 141.4, 140.2, 131.4, 129.3,
127.8, 127.3, 127.0, 126.6, 125.8, 122.7, 121.1, 120.2, 80.7, 77.1, 65.8, 48.9, 38.2,
34.1; HRMS (ESI) Calcd. for CaH20N202Br2Na, [M+Na]® 572.9784. Found:
572.9783

Chiral HPLC analysis of racemic 5.
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| 1| 21.001 | 9919477 | 140151 | 49, 777 | 52. 847 |
2 25. 880 10008340 125051 50. 223 47. 153
Total 19927817 265202 100, 000 100, 000

Chiral HPLC analysis of 5 from asymmetric reaction.
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Total 37590110 517356 100. 000 100. 000
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7. The X-ray molecular structure of compounds (2S, 11bS)-2b

Figure S2. The structure of compound 2b
7.1 Crystallographic data and structure refinement of (2S, 11bS)-2b

Indentification code xxm-02

Empirical formula C30 H29BrN204

Formula weight 561.46

Temperature 173.00(10) K

Wavelength 1.54184 A

Crystal system Monoclinic

Space group P1211

Unit cell dimen a=19.9350 (2) A 0.=90.00 °

b=12.0944 (2) A B = 110.004 (2)°
¢ =12.1297 (2) A y=190.00 °

Volumn 1369.55 (5) A3
Z 2
Crystal size 0.15x 0.11 x 0.08 mm?®

CCDC Number 2026743
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9. Copies of tH NMR and *C NMR Spectra of Products
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O NSNS NS NN SN w < ™ oo ™o o Tri_Mode off
o Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
=
(Sl
Solutions for Innovatior
0}
---- PROCESSING PARAMETERS ----
© dc_balance( 0, FALSE )
=N N (o) sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[%], 80[2], 100[%] )
zerofill( 1)
fft( 1, TRUE, TRUE )
machinephase
A PR
w0
o] NH
Filename mx-A-08-4-C-4.jdf
Author = delta
Experiment single_pulse_dec
< Sample_Id S#483734
3 Solvent CHLOROFORM-D
Creation_Time 25-FEB-2016 13:52:29
Revision Time 24-0CT-2017 23:20:27
Current_Time 24-00T-2017 23:21:17
Comment single pulse decoupled gat
Data_Format 1D coMPLEX
Dim Size 26214
o] Dim Title 13
° Dim Units [ppm]
Dimensions x
= ECX 400
Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
o~ X_Domain -
S X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X_Prescans 4
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kBz]
Irr_Domain 1"
- Irr Fre 399.78219838 [Mz]
=N Irr Offset 5[ppm]
Clipped FALSE
Scans 508
Total_Scans 508
8 Relaxation Delay = 2[s]
e Recvr_Gain 50
S J Temp_Get 19.3[dc]
s b X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 80.0 700 60.0 500 400 300 200 100 0 X_Atn 7.8[dB]
X pulse 3.66666667 [us]
| | TEr_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
1) o O HdUNWLWONCAMIL DO 0o oo ~ ~ Q Irr_Nois WALTZ
g S g ZEE2EITNSIRT £883 g 3 3 | becoupiing o
s = B Y99 BINANT DT o NS 3 @ S | mitial waie
= 9 Rl g BRI R S s e S~~~ ~ «
X : parts per Million ac Noe_Time
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abundance

4.96

.96

JEOL

Solutions for Innovation

---- PROCESSING PARAMETERS ----
de_balance : 0 : FALSE
sexp : 0.2[Hz] : 0.0[s]
trapezoid3 : O[#] : BO[%] : 100[%]
zerofill : 1

£££ : 1 : TRUE : TRUE

1.98
2.06

1.00

o]
~
N
Br
o]
© A
NH
2]
5
b=}
S
o]
<
o]
o
o]
N
o]
o
4L
T T
10.0 9.0
g g
s ~

S
X : parts per Million : 1H

=
S
=
—
T T
6.0 50
“owoo s @
88¢Y S 2
IS & 8
NN P

o]

3.143
3.124
3.105
-0.002

machinephase
Filename mx-A-04-3-rev2-H-4.3df
Author = delta

Experiment. single_pulse.ex2
Sample_td = s¥#581458

Solvent TONE-D6

8:31
24-0CT-2017 23:28:33

Comment single_pulse
Data_Format
Dim_Size 13107
Dim_Title 18
Dim _Units [ppm]
Dimensions X

= ECX 400
Spectrometer INM-ECX400

Field Strength
X_Acq_Duration

9.389766[T] (400 [MHz])
2.18365952(s]

X_Domain =18
X_Freq 399.78219838 [MHz]
X offset 5Ippm]
X_Points 16384

0.45794685 [Hz]

X_Sweep 7.5030012 [kHz]
Irr_Domain 1

Irr Freq 399.78219838 [MHz]
rr_Offset 5(ppm]
Tri_Domain

Tri_Freq 399.78219838 [MHz]
Tri_Offset 51ppm]

Clipped FALSE

se: 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain 40

Temp_Get. = 19.5[dc]

X_90_Width 12[us]

X_Acq_Time 2.18365952(s]

X_Angle 5 (deg]

X Atn 3.4148]

X_pulse

Trr_Mode

Tri_Mode

Initial Wait

03 0.4 05 0.6 0.7 08 0.9 1q

0.2

abundance

., ‘

JEOL

Solutions for Innovation

~ PROCESSING PARAMETERS ----
FALSE

80[%] : 100(%]

T T T T T T T T T T T T T T T T T T T T T
210.200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100

[rr—

91.242 —

1)
)
=1
©
S
S

X : parts per Willion : 13C

A

167.729
135.092

~ I g
@ R
NS N
== oo
IZRs] aa
a3 a9

132.585

112.114
45715 ——
30.422

: TRUE
machinephase

Filename mx-A-04-3-4qei-C-3.3df
Author delta

Experiment. single_pulse_dec
sample_td S#506577

solvent ACETONE-D6

Revision_Time 18-MAY-201, 7:36
Current_Time = 24-0CT-2017 23:46:54
Comment = single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title 13¢
Dim_Units [ppm]
Dimensions =x
ECX 400
Spectrometer INM-ECX400
Field Strength 9.389766[T] (400 [MHz])

1.04333312(s]

X_Acq_Duration
Domain

X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X Points 32768
X Prescans n
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kiiz]
Irr_Domain 1"
Irr Fre 399.78219838 [Mz]
Irr Offset 5[ppm]
Clipped FALSE
scans 779
Total_Scans 779
Relaxation Delay = 2[s]
Recvr_Gain 2
Temp_Get 20.1[4c]
X_90_widtn 11[us]
X Acq_Time 1.04333312[s]
Angle 30[deg]
X atn = 7.8[a8]
X_Pulse 3.66666667 [us]
Irr_Atn Dec 23.03[aB
Irr_Atn Noe 23.03[aB]
Irr Nois WALTZ
Decoupling TRUE
Initial Wait 1(s]

TRUE
Noe_Time 2(s]




o=
N
Solutions for Innovation
O
. ---- PROCESSING PARAMETERS ----
o dc_balance( 0, FALSE )
N™ o o (12 sexp( 0.2[Hz], 0.0[s]
3 |e trapezoid3( 0[], 80[%], 100[%] )
E @ | zerofill( 1)
££6( 1, TRUE, TRUE )
machinephase
N ppm
o
57 NH 3
S 8
9 5 5
-
Filename 20171024~ sxm-p-F-ketone-H-
Author delta
Experiment single_pulse.ex2
o Sample_Td o
<7 o o Solvent ACETONE-D6
s s (s Creation Time 24-0CT-2017 09:27:39
S Revision Time 24-00T-2017 19:55:26
Current_Time = 24-OCT-2017 19:55:45
Comment. = single_pulse
Data_Format 1D CoMPLEX
Dim_Size 13107
o] Dim_Title 18
@ Dim_Units [ppm]
Dimensions =x
site ECX 400
Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
) X Domain
i = 399.78219838 [Maz]
5 [ppm]
16384
1
& 0.45794685 [Hz]
e 7.5030012 [kHz]
i 18
399.78219838 [MHz]
o
= ot£se 5 [ppm]
Doma: 18
399.78219838 [MHz]
Iy 5 [ppm]
ipped FALSE
@ 8
e Total_Scans 8
< -
D N
So N J— Relaxation Delay = 5[s]
3 Recvr_Gain 3
T T T T T T T T T T T Temp_Get.
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 10 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
\ A || NN A e
X_Atn 9[dB]
) IR IO r VOO - © VOO MITW NNN©O o | % pulse 6lus]
S RORIASSRINSIS 3 9 2238 S3& SLBHSS S Tor Mode oft
= CRXDOCOEHHInI A o > BXE HHH 00000 S 2
S NENNNENNSENN NSNS 6 R R IR R R BN RNRNENEN] S | TriMode ore
— B ' Dante_Presat = FALSE
X : parts per Million : 1H Initial Wait 1(s]
oo
&
S|
g Solutions for Innovation
S (o}
3 - PROCESSING PARAMETERS -
< de_balance( 0, FALSE )
E N 0 sexp( 2.0[Hz], 0.0[s]
5] trapezoid3( 0[], 80[%], 100(%] )
3 zerofill( 1)
~ F fft( 1, TRUE, TRUE )
&3 machinephase
e N PPm
#IR KW : 20171024-xxm-p-F-ketone-C-single_pulse_
NE NH
S
o
E Filename 20171024~ sxm-p-F-ketone-C-
s Author = delta
3 Experiment single_pulse_dec
© Sample_Td o
EE Solvent ACETONE-D6
P Creation_Time 24-00T-2017 09:46:58
3 vision Time 24-00T-2017 21:36:48
Current_Time 24-0CT-2017 21:37:12
R
=] Comment. single pulse decoupled gat
3 Data_Format 1D comprE:
Dim_Size 4
o Dim_Title
b Dim Units
Dimensions
E Site ECX 400
- Spectrometer INM-ECX400
=
Field Strength = 9.389766[T] (400[(MHz])
X_Acq Duration = 1.04333312(s]
© X Domain 13¢
2 X_Freq 10052530333 [MHz]
X offset 100 (ppm]
| X_Points 32768
© X Prescans 4
< X_Resolution 0.95846665 [Hz]
e X_Sweep 31.40703518 [kHz]
E! Irr_Domain =
< Irs Freg 399.78219838 [Miz]
S5 Trr offset
e Cli)
El Incomplete_Copy
o~ Scans
S5 Total_Scans
oS
g 4 Relaxation Delay
g Recur Gain
So Temp_Get.
3 X_90_Width
T T 7| X_Acq_Time

1.04333312(s]
30(deg]
4.8[dB]

T T T T T T T T T T T T T T T T T T T
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O [X Angle

1 X pulse 266666667 [us]
Irr_Atn_Dec .03[dB]
o om o o © D HDODANNONWD T LODD «© NA—HO DD O Irr Atn_Noe .
2 3 338 2 238838 IsaAxBar 2 £853388338% e Ner
e ] 8L 3 B CSUIRRAINGIART B BEIBBINS
© 5 o NS B 8000 NNTS GG B SooogSo® Decoupling
g8 5 588 2 B8288AJ832883y L 3333 Tnieiel meit
. . 289 RERRCRCRCRS ISR Rapapa s h pai s
X : parfs per Milion : 13C Noe
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=
o]
S
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o}
2]
o ~---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
N o sexp( 0.2[Hz], 0.0[s]
8 trapezoid3( 0[%], 80[%], 100[%] )
° cl 3 zerofill( 1)
> | ££6( 1, TRUE, TRUE )
< .
machinephase
A ppm
NH
o
=] 5
o
. © S Filename 20171024~ sxm-p-Cl-ketone-H
o @ N Author delta
o — — Experiment single_pulse.ex2
o7 Sample_Id xm
S rg Solvent ACETONE-D6
] S |2 Creation_Time 24-0CT-2017 16:46:03
S Revision Time 24-00T-2017 21:54:25
Current_Time = 24-OCT-2017 21:54:29
o] =
w Comment = single_pulse
Data_Format 1D CoMPLEX
Dim_Size 13107
Dim_Title 1®
Dim_Unit: tppm]
2] Dimensions =x
< Site ECX 400
Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
24 X Domain
X Freq = 399.78219838 [Maz]
X _offset 5(ppm]
X_Points 16384
X Prescans 1
o X_Resolution 0.45794685[Hz]
< X_Sweep 7.5030012 [kiiz]
Irr_Domain
Irs Freq 399.78219838 [Miz]
Irr Offset 5[ppm]
Tri_Domain 18
. Tri_Freq 399.78219838 [Miz]
< Tri_Offset 5[ppm]
Clipped FALSE
3 Scans 8
8 Total_Scans 8
5 -
£ ) L i | . retexation petay = 3061
3 Recvr_Gain 3
T T T T T T T T T T T Temp_Get.
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
WL X Angle 151deg)
X_Atn 9[dB]
o TQOoOYNOOQY QM ~ oo LS OTL DT oo o |xeulse 6[us]
S 299N HIIBISE® =S Sxe I33 BnHIT® S| Tis Mede oft
= BRI DHHHTIIIL 5 58D S93 S&E33S 3 !
S NENNEENNS NSNS S I GHw Mo GNNS N S| TriMode ore
= B Dante_Presat = FALSE
X : parts per Million Initial Wait 1(s]
~
NE!
o JEOL
™ o Sotons vt
o
R ---- PROCESSING PARAMETERS ----
. N"So dc_balance( 0, FALSE )
e sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[%], 80[%], 100[%] )
® Cl zerofill( 1)
— ££6( 1, TRUE, TRUE )
N N machinephase
=4 ppm
© NH
Lk
0
Lk
<« Filename 20171024~ sxm-p-Cl-ketone-C
=3 Author = delta
Experiment single_pulse_dec
3 Sample_Td xxm
- Solvent ACETONE-D6
~ Creation_Time 24-00T-2017 17:21:48
hE vision Time 24-00T-2017 22:01:34
Current_Time 24-0CT-2017 22:03:30
=k
pE| Comment. single pulse decoupled gat
Data_Format 1D comprE:
E’i’ Dim_Size 26214
Dim_Title 130
. Dim_Unit: tppm]
s Dimensions X
site ECX 400
© Spectrometer JNM-ECX400
S
N Field Strength = 9.389766[T] (400[(MHz])
54 X_Acq Duration = 1.04333312(s]
X Domain 130
© X_Freq 100.52530333 [MHz]
o X_Offset 100 [ppm]
X_Points 32768
w4 X_Prescans 4
i X_Resolution 0.95846665 [Hz]
< X_Sweep 31.40703518 [kHz]
S Irr_Domain
Irs Freg 399.78219838 [Miz]
B Irr_Offset 5[ppm]
S Clipped TRUE
~ Scans 600
84 Total_Scans 600
g Relaxation Delay = 2[s]
2o Recvr_Gain 54
R l L o
S oten! ») X_90_Width
3 X_Acq_Time
T T T T T T T T T T T T T T T T T T T T T T X_Angle
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O |XAtn
X Pulse
| | Trr_Atn Dec
Irs_Atn Noe
oo IN o N OYTNONNNODNILWOD T 0 NAHO DD ® LW Irr_Noise
8g S 3 N SS3INMOoRIME R E 23393338 Decoupling
43 < 3 ¥ 383RELERIIIBSS 5 BR3IZBIITING
© P ~ W ULSO B0 AND DWW %) SO PID DM Initial Wait
88 = g R R R e s s ¥ oeoodaaaad Hoe
X Sp&lts per Million : 13C Noe_Time
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0.2 03 04 0.5

0.1

abundance

<]
) JEOL
o Solutions for Innovation
- PROCESSING PARAMETERS ----
N o 0 : FALSE
2 0.2[Hz] : 0.0[s]
© 80[%] : 100[%]
g 5 O2N
3 & TRUE : TRUE
machinephase
N ppm
9 o ~ S NH
o <K ] o
24 < [ 3 =
2| S rs Filename 20160909-XX-p-NO2-Enanide
i S| 3 Author delta
Experinment single_pulse.ex2
Sample_td X
=) Solvent CHLOROFORM-D
~7] Creation_Time 9-SEP-2016 09:30:15
Revision Time 24-0CT-2017 22:09:43
Current_Time = 24-OCT-2017 22:09:50
Comment = single_pulse
Data_Format 1D CoMPLEX
Dim_Size 13107
o Dim_Title 1w
& Dim Units [ppm]
Dimensions =x
site ECX 400
Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[Mz])
X Acq Duration = 2.18365952[s]
X Domain
B! = 399.78219838 [az]
5 [ppm]
16384
1
<) 0.45794685 [Hz]
e 7.5030012 [kHz]
399.78219838 [Mz]
o] ¢ 5(ppm]
- “Domai 1"
399.78219838 [MHz]
y 5 [ppm]
ipped FALSE
3 8
c Total_Scans 8
< .
3
P N L . | L Relaxation_Delay = 5(s]
2 Recvr_Gain 3
T Temp_Get.
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = 12[us]
X Acq_Time
[ I X_Angle
X atn
VPN TVOXVVL VYR Q@ ~w ~oo onm ~ o o | X Pulse
SRR IR BIBEINS SAER oS3 BoHa S S 3 | 2 Mode
A9 BOEOIINASSS R So®D 5595 2
0000 06 NN NN NNNSNS [T ™ m o ™o S S S | Tri_Mode
Dante_Presat
M Initial Wait
©] Solutions for Innovation
© O

- PROCESSING PARAMETERS -

dc_balance( 0, FALSE )

N"So el rom, ol0tal
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1)

O,N f££4( 1, TRUE, TRUE )

machinephase
ppm

A

NH
Filename 20171024~ sxm-p-NO2-ketone-
Author = delta

7 Experiment single_pulse_dec

Sample_Td o
Solvent ACETONE-D6

24-0CT-2017 10:50:15
24-0CT-2017 22:20:15
24-0CT-2017 22:20:30

Carrent, Tine

Comment
Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
site ECX 400
Spectrometer INM-ECX400

single pulse decoupled gat

Field Strength 9.389766(T] (400 [MHz])

1.04333312(s]

X_Acq_ Duration
¥_Domain 13

X Freq 100.52530333 [Mnz]
X oftset 100 (ppm]

X_points 32768

4
0.95846665 [Hz]

X_sweep 31.40703518 [kHz]
Irr_Domain

] 1rr_Freq 399.78219838 [Miz]
Irr Offset 5 [ppm]
Clipped TRUE
se 502.0

502.0

Relaxation Delay = 2[s]
54

Recvr. Gain
Temp_Get
N . sy " k] % 90 Widtn
A Y Y Caco rime
| | X Angle

T T T T T T T T T T T T T T T T T T T T
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0 |xXata

//’\/ //z‘ Z Q}u\\:\;&\ X pulse

45913 —
30.372
30.181

@ N ® 0O~ ©N o © oo~ S99 gxy !
89 S & DO OIDIICDAIODRD S 288338 Dacouplin
@ N © HOAQNOANMN A DN N® A @ 00N Coupling
<o = ~ SN YOSIIIVAITT BN R R Initial Wait
SS = ] SIS Bsad3IJIIZIISSS ISENESRIRIAN Noe

S S S DR RERURLRKESRERERE R pa Ru o pa hai .

X parts per Million : 13C Noe_Time
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6.0

5.0

4.0

3.0

20

10

abundance

q JEOL
b I
b Solutions for Innovatior
o
---- PROCESSING PARAMETERS ----
Br NN e o T
sexp : 0.2[Hz] : 0.0[s]
trapezoid3 80[3] : 100[%]
zerofill : 1
£££ : 1 : TRUE : TRUE
0 machinephase
3
™
o NH
5 ] 5 g
i pi e ~§
o o
S [ Filename mx-A-14-alpha-3-H-4.jdf
- < Author delta
Experinent single_pulse.ex2
Sample_Td S#365965
Solvent CHLOROFORM-D
Creation_Time 1-MAR-2016 10:11:49
Revision_Time 24-0CT-2017 23:01:48
Current 3 = 24-0CT-2017 23:01:52
Comment = single_pulse
Data_Format D cOMPLEX
Dim Size 13107
Dim Title 1
Dim Units {ppn]
Dimensions =x
ECX 400
Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[MHz])
2.18365952([s]
399.78219838 [MHz]
5[ppm
16384
1
0.45794685 [Hz]
= 7.5030012 [kHz]
1
399.78219838 [Mrz]
5[ppm]
399.78219838 [Miz]
5[ppr
c1i; = FALSE
Scan s
Total_Scans s
o _— L st sy - 50
Recvr_Gain 52
T T T T T T T T Temp_Get 20.214c]
7.0 6.0 5.0 30 2.0 10 0 X_90_Width = 12[us]
X_Acq_Time 2.18365952(s]
‘ / (TG \K ‘ ‘ ‘\ /‘ A X_Angle [deg]
X_Atn 3.4[aB]
T VO DO MO O T @ T2} <+ © © <+ o @® o X_Pulse 6[us]
S 28RTIINREIS S 2 58&% 998 88 | = ode ot
O NSNS NSNS SN w < ® oo ™ oo co Tri_Mode Off
. Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s)

0.5 i 07 08 0‘.9

0.4

Br.

JEOL

ns for Innovation

---- PROCESSING
de_balance : 0
sexp : 2.0[Hz]
trapezoid3 : 0[%
zerofill : 1

PARAMETERS ----
FALSE

0.0[s]
1 : 80[%] : 100(%]

abundance

££t : 1 : TRUE : TRUE
machinephase

Filename mx-A-14-alpha-3-C-rev-5.3d
Author = delta

Experiment. single_pulse_dec

sample_1d S#596798

solvent CHLOROFORM-D

Spectrometer

Field Strength
X_Acq_Duration
Domain

4:32
24-0CT-2017 23:05:08

single pulse decoupled gat
1D COMPLEX
26214

13¢
[ppm]
x

= ECX 400
INM-ECX400

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

100.52530333 [MHz]

0.95846665 [Hz]

31.40703518 [kHz]

1

399.78219838 [MHz]
(ppm]

Relaxation Delay = 2[s]
Recvr_Gain 56
Temp_Get 19.7[dc]
,w X_90_widtn 11[us]
X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
90.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 70.0 600 500 40.0 300 200 10.0 0 X_Atn 7.8[dB]
X pulse 3.66666667 [us]
I UL | TEr_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
Y @ O TANNONDRDO DM woouw ~ ~ o | 1zrvois WALTZ
3 * 3 IIVBITICIRIS 2283 = S & | pecoupiin TRUE
N R D TOMMNOAO T NN ® hhal el @ ! pling
=1 ~ ¥ fNSS TSNNSO NN w @ S | Initial Wait
S ] I 30233383332 [NENENE < & Noe
2 1 P R R B R R
X 7 parts per Million™: 13C Noe_Time
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19.0

80 9.0 100 11.0 120 13.0 140 150 160 170 180

7.0

50 6.0

20 30 40

10

abundance

082
1.95
T —— 309
238

3.42

220

JEOL
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297

1398
2.09

- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0(s]
trapezoid3( 0[%], 80[%], 100(%] )
zerofill( 1)

££6( 1, TRUE, TRUE )

machinephase
ppm
g (8
< |
Filename 20171024~ xxm-m-OMe-ketone-
Author delta
Experiment single_pulse.ex2
Sample_Td xxm
Solvent ACETONE-D6
Creation_Time 24-0CT-2017 15:57:57
Revision Time 24-00T-2017 22:32:17
Current Time = 24-0CT-2017 22:32:42
Comment = single_pulse
Data_Format 1D coMPLEX
Dim Size 13107
Dim Title 1
Dim Units tppm]
Dimensions =x
ECX 400
Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
X_Domain
X Freq 399.78219838 [Miz]
X_Offset 5[ppm]
X Points 16384
X_Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep 7.5030012 [kHz]
Irr_Domain 1
Irr Fre 399.78219838 [Mz]
Irr Offset 5 [ppm]
Tri_Domain
Tri_Freq 399.78219838 [Mz]
Tri_Offset 5[ppm]
c1. = FALs!
Se: 8
Total_Scans 8
L . Relaxation Delay = 5[s]
Recvr_Gain 36
T T T T T T T Temp_Get. 18.8[dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
/)m 1 uu\ ‘ ‘ X AngTe 45(deg]
X Atn 9(dB]
V) DND®HAND W T © © @ v NN O YW I X_Pulse 6[us]
3 SHINSRASA 2 @2 3 o83 3D S| T5r Mede ofe
3 QIR B MO AN o ® 5 BN =S S 2,
S NENNENNENN © o R R R R LR S | TriMode oe
— . ' Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]

0 010203040506070809 10111213 14151617 18 1920 2122 23 24 25 2627

abundance

MeO

JEOL

Solutions for Innovation

- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s]
trapezoid3( 0[%], 80[%], 100(%] )

I - cr bl

T T T T T T T T
210.(200.0 190.0 180.0 170.0 160.0 150.0 140.

167.737 —
160.834 —

o N
s =1
= 39
© <
<1 >
K59 o

X :parts per Million : 13C

=)

146.389 —
135.005

T T T T T T T T T T T T
120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

WHWNnT DT O
NRITODLO DO
NS N®O DN
BNSTBW I 0
SdaSdddasa
SSS8a4949494

112.160
55,582 —
45713 —
30.382
23,993

zerofill( 1
££t( 1, TRUE, TRUE )

machinephase

ppm

Filename 20171024-xxm-m-OMe~ketone-
Author = delta

Experiment single_pulse_dec
sample_Id om

Solvent ACETONE-D6

24-0CT-2017 16:
24-0CT-2017 22
24-0CT-2017 22:

Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title 13¢
Dim_Units [ppm]
Dimensions X
= ECX 400
Spectrometer INM-ECX400

Field Strength
X_Acq_Duration
Domain

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

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans 4

0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]
Irr_Domain 1

Irr_Fre 399.78219838 [Maz]
Irr Offset 5 [ppm]

Clipped ™

Scans 600

Total_Scans 600

Relaxation Delay = 2[s]
54

Recvr_Gain
Temp_Get. 20.614c]
X_90_widtn 8[us]

X Acq_Time 1.04333312[s]
Cangle 30(deg]

X atn 4.8[dB]
X_Pulse 2.66666667 [us]
Irr_Atn Dec 23.03[dB
Irr_Atn Noe 23.03(dB]

Irr Nois WALTZ
Decoupling TRUE

Initial Wait

Noe_Time




=
=
Br JEOL
Solutions for Innovatior
. ---- PROCESSING PARAMETERS ----
%] (o} dc_balance : 0 : FALSE
o~ sexp : 0.2[Hz] : 0.0[s]
Aoy trapezoid3 : O[%] : 80[8] : 100[%]
o zerofill : 1
N” "o ££e : 1 : TRUE : TRUE
o] 5 machinephase
~ E < - o r
o & S S
— N AN
° NH
3 = )
© & H S S Filename mx-A-16-alpha-3-H-6. jdf
= - - Author delta
Experinent single_pulse.ex2
Sample_Td S#334807
Solvent CHLOROFORM-D
o Creation_Time 4-MAR-2016 09:20:09
w] Revision_Time 24-0CT-2017 23:15:13
Current 3 = 24-0CT-2017 23:15:17
Comment = single_pulse
Data_Format D cOMPLEX
Dim Size 13107
H Dim Title 1
Dim Units {ppn]
Dimensions =x
ECX 400
Spectrometer NM-ECX400
= Field Strength = 9.389766[T] (400[MHz])
@ 2.18365952[s]
399.78219838 [MHz]
5 [ppm;
16384
o 1
o] 0.45794685 [Hz]
= 7.5030012 [kHz]
1
399.78219838 [Mrz]
5[ppm]
24 399.78219838 [Miz]
5[ppr
c1i; = FALSE
g Scan s
e Total_Scans s
5
< o] U Relaxation Delay = 5(s]
E Recvr_G a2
T T T T T T T T T Temp_Get 18.8[ac]
8.0 7.0 6.0 5.0 4.0 3.0 20 10 0 X_90_Width = 12[us]
X_Acq_Time 2.18365952(s]
i N I/ N A|ET B
X_Atn 3.4[aB]
OIS TNO MDD [=3 < @ W~ o~ o < © X_Pulse 6[us]
SRBHRBIBEIILAT S R 5§88 4285 88 Irx_Mode ot
I A e o A S [t} <~ ™ oo ™ oo co Tri_Mode Off
-, Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s)
o
24
Br JEOL
o
24 Solutions for Innovatior
~4 ---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
e trapezoids : O[3] : 80[8] : 100[3]
N zerofill : 1
£££ : 1 : TRUE : TRUE
@ machineghase
Br
<
- N
o
&4 NH
~ Filename mx-A-16-alpha-3-C-3. jdf
34 Author = delta
Experiment single_pulse_dec
- Sample_Id S#335981
et Solvent CHLOROFORM-D
Creation_Time 4-MAR-2016 10:05:50
o Revision Time 4-MAR-2016 10:10:01
S Current_Time 24-0CT-2017 23:16:53
. Comment single pulse decoupled gat
249 Data_Format 1D coMPLEX
Dim Size 26214
© Dim Title 130
24 Dim Units tppm]
Dimensions x
~ = ECX 400
S Spectrometer NM-ECX400
© Field Strength = 9.389766[T] (400[MHz])
24 X_Acq Duration = 1.04333312(s]
X Domain =
o X Freq 100.52530333 [Miz]
29 X offset 100 [ppm)
X Points 32768
X_Prescans 4
34 X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kBz]
- Irr_Domain 1
24 Irr Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]
~ Clipped ™
o] Scans 850
Total_Scans 850
-
8 S Relaxation Delay = 2[s]
e Recvr_Gain 58
§°1 | |l | B
So . A . X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T X_Angle 30[deg]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 800 70.0 600 50.0 400 300 200 100 0 |xatn 7.8[dB]
X pulse 3.66666667 [us]
i il TEr_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
o~ © M ~NONLTORWO D ND wo oW ) ) Q | Irr_Nois WALTZ
= 8 5 AIIZZIBIRLIA 58383 3 b S, | pecoupling TRUE
=} < ¥ SodoXoNTO TN SIS S © w Il © | Initial Wait
3 e I 500333333353 [NENENE < N
] T S 888388844433
X : parts per Million13C Noe_Time

45 | 67




arts per Million™'13C

o] Br. Solutions for Innovatior
<
- PROCESSING PARAMETERS ----
~ FALSE
w o 0.0[s]
80[%] 100[%]
<]
~ : TRUE
N o machinephase
© Br
<
I
o] N
<
g 2 ] NH
- s N Filename mx-A-16-beta-3-H-4.jdf
Author 1ta
- . o Experinent single_pulse.ex2
. Py S 5] Sample_Td S#367199
2 S = = Solvent CHLOROFORM-D
Creation_Time 4-MAR-2016 10:14:09
Revision_Time 24-0CT-2017 23:34:15
Current Time = 24-0CT-2017 23:34:19
Comment = single_pulse
o Data_Format
<7 Dim Size 13107
Dim Title 18
Dim Units {ppn]
Dimensions =x
ECX 400
Spectrometer NM-ECX400
o
™ Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 2.18365952(s]
X_Domain
399.78219838 [MHz]
5 [ppm)
16384
<] 1
o~ 0.45794685 [Hz]
= 7.5030012 [kHz]
18
399.78219838 [Mz]
5[ppm)
o
< 39978219838 [MHz]
5 [ppm)
c1 = FALSE
g Scans 8
e Total_Scans 8
5
: ! S P
5 N % | Relaxation Delay = 5[s]
E Recvr_Gain 0
T T T T T T T T T Temp_¢ 18.7[dC]
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
) il X AngTe 45(deg)
X Atn 3.4[dB]
D MNOWOTOON~O © ~ oo~ © 0O ~ X_Pulse 6[us]
S TBR3RTBHEBE & R 88k S85 8 Irx_Mode oss
L N S w < ™ oo ™ oo o Tri_Mode off
o Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
o JEOL
|
3 Solutions for Innovatior
o ---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
o sexp : 2.0[Hz] : 0.0[s]
2 trapezoid3 : O[%] : 80[8] : 100[%]
< N S} zerofill : 1
£££ : 1 : TRUE : TRUE
Br machinephase
~
S A
NH
© Filename mx-A-16-beta-3-C-3.3df
=5 Author = delta
Experiment single_pulse_dec
Sample_Id S#368351
Solvent CHLOROFORM-D
Creation_Time 4-MAR-2016 11:07:23
o Revision Time 4-MAR-2016 11:27:53
34 Current_Time 24-0CT-2017 23:34:50
Comment single pulse decoupled gat
Data_Format 1D coMPLEX
Dim Size 26214
< Dim Title 130
=4 Dim Units tppm]
Dimensions x
= ECX 400
Spectrometer NM-ECX400
> Field Strength = 9.389766[T] (400[MHz])
24 X_Acq Duration = 1.04333312(s]
X Domain =
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X_Prescans 4
S X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kBz]
Irr_Domain 1
Irr Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
-
24 Scans 1000
Total_Scans 1000
8 Relaxation Delay = 2[s]
e Recvr_Gain 6
S Temp_Get 19.8[dc]
< X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 800 700 600 50.0 400 300 200 100 0 | xatn 7.8[dB]
X pulse 3.66666667 [us]
gy TEr_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
— © D ODMONADTLONODN T woow© < © Q | Irr_Nois WALTZ
3 2 & EH385808r6IY 58398 b=} & S, | pecoupling TRUE
o < ¥ gogdodaNSoE o NS © w Il © | Initial Wait
3 ke 3 8883388333353 [NENENE S < N
X5 ] R R R RN RM R R R

Noe_Time
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o
=5 o ---- PROCESSING PARAMETERS ----
= dc_balance : 0 : FALSE
o sexp : 0.2[Hz] : 0.0[s]
- 4 trapezoid3 : O[%] : 80[8] : 100[%]
2 o N” ~o zerofill : 1
<24 £ft : 1 : TRUE : TRUE
@ machinephase
- ~ Br
e 8 2
N ! N N
2]
<
- NH
I3 S 8 (8
~ — = |e Filename mx-A-20-4-H-7.jdf
o © Author delta
~ Experiment single_pulse.ex2
Sample_Td
Solvent
Creation_Time
o Revision_Time
<7 Current Time = 24-0CT-2017 23:32:23
Comment = single_pulse
Data_Format 1D coMPLEX
. Dim Size 13107
w3 Dim _Title 18
Dim Units {ppn]
Dimensions =x
ECX 400
. Spectrometer NM-ECX400
~ Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 2.18365952(s]
X_Domain
399.78219838 [MHz]
o
== 5(ppm]
16384
1
0.45794685[Hz]
= 7.5030012 [kHz]
] 1
~ 399.78219838 [MHz]
5[ppm)
399.78219838 [Miz]
== 5 [ppm)
- (8 = FALSE
g Scans 8
e Total_Scans 8
5
E !
E Recvr_Gain m
T T T T T T T T T T T Temp_¢ 19.3[dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 10 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
N A A A
X Atn 3.4[dB]
=] 0O~ O 000000 i d MM N I~ [=3 f=3 DO A NMW o Jdwowo o X_Pulse 6[us]
S Bn383BIcIIRS 2 3 IR ®38 I BBIT 3 Tr Mode ofe
= RNOUBIIINOING L BHH HHS I 50009 S &
S [ NN NN NN N N A Pl R R B R R B RN ENENEN RN = Tri_Mode ofe
= . ' Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
e JEOL
Solutions for Innovatior
0}
---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
N” ~o trapezoid3 : O[%] : 80[8] : 100[%]
zerofill : 1
o £££ : 1 : TRUE : TRUE
@ Br machinephase
A
NH
Filename mx-A-20-4-C-3. jdf
Author = delta
Experiment single_pulse_dec
o s
o Curres T: 24-0CT-2017 23:32:
Comment single pulse decoupled gat
Data_Format 1D coMPLEX
Dim Size 26214
Dim Title 130
Dim Units tppm]
Dimensions x
= ECX 400
Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X Domain =
X Freq 100.52530333 [Miz]
S X offset 100 [ppm)
X Points 32768
X_Prescans 4
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kBz]
Irr_Domain 1
Irr Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 962.0
Total_Scans 962.0
8 Relaxation Delay = 2[s]
e Recvr_Gain 6
S “ H l ‘ ’ Temp_Get 19.6[dc]
RS i | | LU X_90_wWidtn 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T T (_Angle 30[deg]
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 X_Atn 7.8[dB]
Pulse 3.66666667 [us]
| | TEr_Atn Dec
Irs_Atn Noe
o oo @ = VOO INVON AN QDD © QUAHAO QR E o | IrrNois
855 3 8 IBIBLIS8IHABRI 3 SYREIIQLEST | pecourling
© © W =] ~ CULVANNSS T NAND WA w0 SooPoD DI d Initial Wait
SS3 > o SISNNaaIIIIISSS Y 5583383
S8 . 3 3888888884594 0
X7 parts per MiTlion : 13C Noe_Time
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~
S
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---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
24 N ~o semp : 0.2[Rz] : 0.0[s]
trapezoid3 80[3] : 100[%]
zerofill : 1
Br £t : 1 TRUE : TRUE
machinephase
S it “ NH
<
8|&|Te g g
« I — =
=] g (8 Filename mx-A-27 af
o pd < |- Author delta
5 Experinent single_pulse.ex2
Sample_Id S#806400
Solvent CHLOROFORM-D
Creation_Time 23-MAR-2016 22:26:14
Revision_Time 24-0CT-2017 22:56:18
Current Time = 24-0CT-2017 22:56:22
el Comment = single_pulse
Data_Format
Dim Size 13107
Dim Title 18
Dim Units {ppn]
Dimensions =x
ECX 400
24 Spectrometer NM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
X_Domain
399.78219838 [MHz]
5 [ppm)
<] 16384
R 1
0.45794685[Hz]
= 7.5030012 [kHz]
18
399.78219838 [Mz]
5[ppm)
399.78219838 [Miz]
5[ppm)
c1 = FALSE
g Scans 8
g Total_Scans 8
3
g e L .xﬁ Relaxation Delay = 5[s]
E Recvr_Gain 0
T T T T T T Temp_ 18.7(dc]
50 40 3.0 20 1.0 0 X_90_widen = 12[us)
X Acq_Time 2.18365952(s]
X Angle 45[deg)
X Atn 3.4[dB]
~ o JeadN Qoo 2 oay S oo | X Pulse 6(us]
% 8 Go888 838 8 R E88 | 1rxtode ofe
w0 < Tt ®mmm ® oo o R kal S O G | TriMode osg
. Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
~
]
! Solutions for Innovatior
- o
---- PROCESSING PARAMETERS ----
o dc_balance( 0, FALSE )
a4 N~ ~o sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[%], 80[2], 100[%] )
zerofill( 1)
- Br ££¢( 1, TRUE, TRUE )
s machinephase
ppm
Cl
o] NH
=
o
39 Filename mx-A-27-3-C-5.3df
Author = delta
Experiment single_pulse_dec
© Sample_Id S#377196
29 Solvent CHLOROFORM-D
Creation_Time 25-MAR-2016 11:22:08
Revision Time 24-0CT-2017 22:58:36
- Current_Time 24-0CT-2017 22:58:54
e Comment single pulse decoupled gat
Data_Format 1D coMPLEX
Dim Size 26214
© 4 Dim_Title 13c
o Dim Units [ppm]
Dimensions x
= ECX 400
w3 Spectrometer NM-ECX400
=
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
< X Domain =
s X Freq 100.52530333 [Miiz]
X offset 100 [ppm)
X Points 32768
o X_Prescans 4
S3 X Resolution 0.95846665 [8z]
X_Sweep 31.40703518 [kBz]
Irr_Domain =1
~ Irr_Fre 399.78219838 [MHz]
S Trr_offset [ppm]
Clipped
Scans 1000
- Total_Scans 1000
k|
8 Relaxation Delay = 2[s]
e Recvr_Gain 58
S | J Temp_Get 19.6[dc]
< ! J %_90_wWidth 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 80.0 70.0 600 50.0 40.0 30.0 200 10.0 0 X_Atn 7.8[dB]
X pulse 3.66666667 [us]
| | TEr_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
o @ ® VOO~ DOMM LM <t oow 1= ) © | Irr_Nois WALTZ
3 & 3 BL8R3BRHAER ¥¢88R 3 S & | pecoupling TRUE
=1 ~ ¥ ISY¥QostTuqoT NN g o« o | Initial Wait
3 ] I 3353333833 [NENENE S &
) 3 8338888882290

Noe_Time
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) 18

14 16

12

° (0]
< ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
N ~o =3 exp( 0.2(Rz], 0.0(s] )
o3 b= trapezoid3( 0(%], 80[%], 100[%] )
o Br zerofill( 1)
££¢( 1, TRUE, TRUE )
- N 3 machinephase
> o ppm
I7 HsC
NH o
5 b=} 5 o
o H o
2] - N -
S
© = (e
o 3 > | & o (& Filename 20161023-xxm-5-Me-Sean-yin
o (3 F [ e B o
o Experiment = single_pulse.ex2
Sample_Id xxm
Solvent, ACETONE-D6
SE Creation_Time = 23-0CT-2016 09:42:32
© Revision_Time 4-NOV-2017 00:28:43
Current_Time 4-NOV-2017 00:28:47
o Comment. single_pulse
~ Data_Format 1D COMPLEX
Dim_Size = 13107
Dim_Title 10
o Dim Units tppm]
© Dimensions X
si ECX 400
Spectrometer TNM-ECX400
S
w6 Field Strength = 9.389766(T] (400[MHz])
X_Acq_Duration 2.18365952(s]
X Domain 1
=) X_Freq 399.78219838 [MHz]
< X offset 5 [ppm]
X_Points 16384
X Prescans 1
o] X_Resolution 0.45794685 [Hz]
I X_Sweep 7.5030012 [kHz]
Irz_Domain 1
Irr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Tri_Domain
Tri Freq 399.76219838 [Miz]
Tri_Offset 5 (ppm]
Clipped FALSE
) Scans 8
2 Total_Scans s
< =
Bl A
S _] J o Relaxation Delay = 5[s]
3 Recvr_Gain 62
© T T T T T T T Temp_Get 21.3[ac]
10.0 9.0 8.0 7.0 6.0 5.0 40 0 0 X_90_widtn = 12[us)
X_Acq_Time 2.18365952(s]
I I X Angle 45(deg]
X atn = 3.4[dB]
@ TN ANONOROY ™D O o AT ~oo o X Pulse 6lus]
3 83 BBIIRNKS &5 8 283 38E 8 Irz_Mode ozs
> PSS 6 < BB o m S Tri_Mode = off
Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
™
E
5] JEOL
« o Solutions for Innovation
2* N o ---- PROCESSING PARAMETERS -
dc_balance( 0, FALSE )
El sexp( 2.0[Hz], 0.0[s]
© Br trapezoid3( 0[%], 80[%], 100[%] )
~ zerofill( 1
£ft( 1, TRUE, TRUE )
E| machinephase
NE HsC
o NH
INE|
o
o Filename = 20161023-xxm-5-Me-Sean-yin
o~ Author delta
E Experiment single_pulse_dec
Sample_Id xxm
Solvent ACETONE-D6

23-0CT-2016 10:35:47
25-0CT-2017 00:17:07
25-0CT-2017 00:17:24

single pulse decoupled gat
1D COMPLEX

Dim Size 26214
Dim_Title 13¢

Dim Units [ppm]
Dimensions =x

site ECX 400
Spectrometer TNM-ECX400

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

Field Strength
X_Acq Duration

13c
100.52530333 [MHz]

E X Freq
X_Offset 100 [ppm]
3 X_Points 32768
] X_Prescans .
X_Resolution 0.95846665 [Hz]
E X_Sweep 31.40703518 [kiiz]
Irr_Domain 1
E Irr_Freq 399.78219838 [MHz]
Irr Offset [p)
E Clipped TRUE
Scans 1000
E Total_Scans 1000
E
g o Relaxation Delay = 2[s]
2 Recvr_Gain s8
g L J ‘ u ‘ ’ | Temp_Get 2114c)
S odu | I X_90_Width 9[us]
= CAcq_Time 1.04333312(s]
T T T T T T T T T T T T T T T T T T T T T T X_Angle = 30[deg]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O |XaAtn 8.823[dB]
X_Pulse 3[us]
0o Irr_Atn Dec = 23.03[dB]
Irr_Atn Noe 23.03[dB]
T o =3 N OYTONAONONT QMO © N ® | Irr_Noise WALTZ
#o2 § g g 2BSNE82883383 3 5B | becoupiing e
Sow o ~ B BSOS PD®®ME W oo s oo S | nitial wait 1(s]
[sE=g=] [} ©o I OO OONNNNNAAAA <~ @ ™ i Noe
S S per Mo : 3 PR RCRC RS A R A R .
* parts per Million : 13C Noe_Time
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o ---- PROCESSING PARAMETERS ----
EE S o dc_balance : 0 : FALSE
I sexp : 0.2[Hz] : 0.0[s]
trapezoid3 80[3] : 100[%]
o N zerofill : 1
N 1o} ~ o £ft : 1 : TRUE : TRUE
S 8 ko S ;
d d = d machinephase
N d N
Br
o
a3 < s ro
S S [
S | = MeO
o NH
23
S
Filename mx-A-22-3- jaf
Author delta
=E Experinent single_pulse.ex2
L Sample_Td
Solvent
Creation_Time
= Revision_Time
® Current_Time = 24-0CT-2017 23:10:28
Comment = single_pulse
= Data_Format
~ Dim_Size 13107
Dim Title 18
Dim_Units {ppn]
2] Dimensions - X
ECX 400
Spectrometer NM-ECX400
24 Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
X_Domain
o 399.78219838 [MHz]
2 5[ppm]
16384
1
o 0.45794685[Hz]
| = 7.5030012 [kHz]
18
39976219838 [MHz]
o] 5[ppm)
N
39976219838 [MEz]
5[ppm)
o c1 = FALSE
8 - Scans 8
g n h Total_Scans 8
° \J J U
1= xati
g _] 1 Relaxation Delay = 5(s]
E Recvr_Gain r
T T T T T T T T Temp_ 19.7(4c]
8.0 7.0 6. 5.0 4.0 3.0 20 10 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
I 1w X Angle 45[deg)
X Atn 3.4[dB]
NS OUMAROONO DD o ~ D0 oW © © 0 o ©o ~ oo X_Pulse 6[us]
DERRIFIHHICIBID = B 3888 28T 8§ © 23 Tr Mode ofe
CRRRMIIIMANNNS N ® RO~ 999 e @ o 28 &
GNNN NN NSNS NN NS [ GEmmE mmm T So Tri_Mode ofe
. Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
o] JEOL
S Solutions for Innovatior
o ¥
---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
N o sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
Br zerofill : 1
o £££ : 1 : TRUE : TRUE
S machinephase
MeO
NH
< Filename mx-A-22-3-C-3.jdf
o] Author = delta
Experiment single_pulse_dec
MAR-2016 09:38
6 09:55:2
Current_Time 24-00T-2017 23:12:
” Comment single pulse decoupled gat
= Data_Format 1D coMPLEX
Dim Size 26214
Dim Title 130
Dim_Units tppn]
Dimensions x
= ECX 400
Spectrometer NM-ECX400
~ Field Strength = 9.389766[T] (400[MHz])
S X_Acq_Duration 1.04333312(s]
X Domain =
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X_Prescans 4
X Resolution 0.95846665 [1z]
X_Sweep 31.40703518 [kBz]
- Irr_Domain 1
S Irs Freq 39978219838 [MHz]
Irr offset 5ppm]
Clipped FALSE
Scans 1000
Total_Scans 1000
8 Relaxation Delay = 2[s]
e Recvr_Gain o
S N ) J Temp_Get 19.9[dc]
< X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 900 800 700 60.0 50.0 400 300 200 100 0 |xatn 7.8[dB]
X pulse 3.66666667 [us]
Irx_Atn Dec 23.03[aB
Irs_Atn Noe 23.03[aB]
i8 8 8 8 SR K IR8Y 8 2 2 S | prrleree ey
] @ S @ A NS < * B = | Decoupling o
S ~ 5 ¢ R NN Y] s @ O | Initial Wait
8 o 3 3 39 8 [NENENE S i &
X : paits per Million : T3C Noe_Time
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abundance

o
i JEOL
HO
- ,Ph — PROCESSING PARAMETERS -
<] : FALSE
® ~ : 0.0(s]
(6] — 0[%] : 80[#] : 100[%]
HN N <
| TRUE : TRUE
machinephase
o
B
o
<] =1 Filename mx-A-44-a-H-rev-4.jdf
I Author delta
Experinent single_pulse.ex2
Sample_Td
Solvent
Creation_Time
24 Il Revision Time
N Current Time = 3-NOV-2017 09:41:40
J'g =3 g j’ =3 = single_pulse
= ? S S >
13107
<] 1
~ tppm]
=x
ECX 400
Spectrometer NM-ECX400
o Field Strength = 9.389766[T] (400[MHz])
& X_Acq Duration = 2.18365952[s]
X Domain
X Freq 399.78219838 [Miz]
X offset 5 (ppa]
X Points 16384
o X Prescans 1
NG X Resolution 0.45794685 [1z]
X_Sweep = 7.5030012 [kHz]
Irr_Domain 18
Trr_Freq 399.78219838 [Miz]
Trr_offset 5[ppm)
Tri_Domain 18
o Tri Freq 399.78219838 [Miiz]
- Tri_Offset 5[ppm]
Clipped = FALSE
Scans 8
Total_Seans 8
Recvr_Gain 0
T T T T T T T T T T T T Temp_ 20.6[dc]
110 100 9.0 8.0 7.0 6.0 50 4.0 30 20 1.0 0 |xs0wiasn = 127us)

2.18365952(s]
leg]

A AN

449 —
7.435

© STV NL NN ODOT DS o | ¥ pulse
3 R R L 8 | rre o
< [N ~Nos B R R R R R RN ENENENENENEN] S | Tri_mode
— . " | pante_presat
X : parts per Million : 1H Initial Wait
]
E
N JEOL
~7 S "
-
oE!
---- PROCESSING PARAMETERS ----
2] do_palance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
o trapezoid3 : O[%] : 80[8] : 100[%]
=3 zerofill : 1
© ££t : 1 : TRUE : TRUE
Lk machinephase
~7
-
©
P
w3
- Filename mx-A-44-a-C-rev-3.jdf
< Author = delta
A Experiment single_pulse_dec
Sample_Id S#743495
o Solvent DMSO-D6
—7 Creation_Time 15-MAY-2016 21:24:
vision Time 15-MAY-2016 21:25:5:
= Current_Time 3-NOV-2017 09:42:
o x
- € single pulse decoupled gat
-7 Data_Format 1D comprEX
° Dim Size
=k Dim Title
Dim_Units
o Dimensions
[SE site
Spectrometer
@ 4
° Field Strength 9.389766[T] (400 [MHz])
~ X_Acq Duration = 1.04333312(s]
=5 X Domain -
X Freq 100.52530333 [Miz]
© 3 X offset 100 {ppm)
e X_Points 32768
o X Prescans 4
S X_Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
< I7z_pomain 1
e Irr Freq 399.78219838 [MHz]
o Irr_Offset 5(ppm]
S Clipped FALSE
Scans 840
N Total_scans 840
IS
8 = Relaxation Delay = 2[s]
25 Recvr_Gai 56
£ I | T | M. Eur
g [ | | | oo dtn 700
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T X_Angle 30[deg]
180.0 1700 1600 150.0 1400 1300 120.0 1100 1000 90.0 800 700 60.0 500 400 30.0 200 100 O |Xaem 7.8[a8]
X_Pulse 3.66666667 [us]
(Ll | Irr_Atn Dec 23.03 (a8
Irr_Atn Noe 23.03[aB]
< AO NN ONOT O W o o © — coococo ~ Irr_Noise WALTZ
3 SR ESHEIBT 5 S 8 2 INREES 3 Decoupling TRUE
< GH OO BN o © @ N +4 oooao E Initial Wait = 1[s]
= LI II3IIFAL 2 & S P L IBSEI 3 Noe
= - S3 335848400 3 3
X : parts per Million : 13C Noe_Time
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X : parts per Million : 13C

Noe_Time

Solutions for Innovation
- PROCESSING PARAMETERS ----
~ : FALSE
i) : 0.0[s]
~ O[] : 80[%] : 100(%]
2 o raninagann
I @ P!
S
H 3
N

8 > 8 8 ]

i = — P} mx-A-03-1-H-DMSO-d6-4. jdf
delta
single_pulse.ex2
S#295979
DMSO-D6
15-MAY-2016 08:15:56

° 3-NOV-2017 10
2 = 3-Nov-2017 10:24
= single_pulse
1D COMPLEX
13107
1
tppm]
=x
Site ECX 400
Spectrometer JNM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952[s]
X Domain
X Freq 399.78219838 [Miz]
< X_Offset 5(ppm]
- X_Points 16384
X Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep 7.5030012 [kHiz]
Irr_Domain 1
Irr Freq 39978219838 [MHz]
Irr Offset 5(ppm]
Tri_Domain 1
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm
Clipped = FALs:
8 Scans 8
e Total_Scans 8
5 | | =
3
S o 1 | Wi Relaxation Delay = 5[s]
E Recvr_Gain a2
T T T T T T T T T T T T Temp_Get 20.61dc]
11.0 10.0 9.0 8.0 70 6.0 50 4.0 3.0 20 1.0 0 X_90_Width = 12[us]
X_Acq_Time 2.18365952(s]
LI w X Angle 15 [deg]
X Atn 3.4[d8]
o SoododoaN®  ®© QYO N OWONTONOI N o | % pulse 6[us)
b2 23253 0R38eY % RIBIBIIIIS TR S | Im wede ofe
< MBHEIITOHONNN S NHAN NN AAIOS~O BB 3 !
— NENNNNENNSESN © B R R RL R R RNENENENEN S | Trivode oee
— - ' Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
o
3 JEOL
HO Solutions for Innovation
- ,Ph
---- PROCESSING PARAMETERS ----
© Io) dc_balance : 0 : FALSE
=] HN N sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
| oot
££t : 1 : TRUE : TRUE
machinephase
~
=4
© 1
S Filename mx-A-03-1-C-DMSO-d6-3. Jaf
Author = delta
Experiment single_pulse_dec
Sample_Id S4300937
Solvent DMS0-D6
- Creation_Time 15-MAY-2016 09:15:18
24 vision Time 15-MAY-2016 09:36:14
Current_Time 3-NOV-2017 10:25:05
€ single pulse decoupled gat
Data_Format 1D CoMPLEX
Dim Size
~ Dim Title
e Dim Units
Dimensions
site
Spectrometer
) Field Strength = 9.389766[T] (400[MHz])
= X Acq Duration = 1.04333312[s]
X Domain -
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
~ X Prescans 4
S X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irr_Domain 1
Irr Freq 399.78219838 [MHz]
Irr Offset 5(ppm]
Clipped FALSE
24 Scans 1000
Total_Scans 1000
3 Relaxation Delay = 2[s]
e Recvr_Gain 50
5 Cool o 1 { | | Paseges 20.7ac)
5 i J J 1 | 11 X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
1700 1600 1500 140.0 130.0 1200 1100 1000 900 80.0 70.0 60.0 500 400 300 200 100 O |XaAen 7.8[a8]
X_Pulse 3.66666667 [us]
I Lot | Irr_Atn Dec 23.03(aB
Irr_Atn Noe 23.03[aB]
— W o tooN o o ™ Y © ogoooo o Irr_Nois WALTZ
= 5 5T38REI &5 9 5 3 ? IREES 8 Decoupling TRUE
< G doPXNW AL o © @© N i DD DD D =3 Initial Wait = 1[s]
= LY HRAIJELIE 5 & IS & n 88888 3
5 333859585885 9 3
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4.0

3.0

0.99

20

10

512

3.08

0.99

1.02

(-

2.04

1.00

=

JEOL

Solutions for Innovation

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0(s]
trapezoid3( 0[%], 80[%], 100(%] )
zerofill( 1)

££6( 1, TRUE, TRUE )

machinephase
Filename 20171025-xxm-p-F-Pro-H-5.3
Author delta

Experiment single_pulse.ex2

sample_Id om

Solvent DMSO-D6

25-0CT-2017 09:06:58

Revision_Time 25-0CT-2017 15:57:44
Current_Time = 25-0CT-2017 15:57:52
Comment = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title 18
Dim_Units [ppm]
Dimensions =x
ECX 400
Spectrometer INM-ECX400
Field Strength 9.389766[T] (400 [MHz])

2.18365952(s]

X_Acq_Duration
Domain

X_Freq 399.78219838 [Miz]
X_offset 5 [ppm]
X_Points 16384

0.45794685 [Hz]

X_Sweep 7.5030012 [kHz]
Irr_Domain 1

Irr Fre 399.78219838 [Maz]
Irr Offset 5 [ppm]
Tri_Domain

Tri_Freq 399.78219838 [Maz]
Tri_Offset 5(ppm]

ot = FALS

se 8

Total_Scans

abundance

1.462
1.452

@

9.0

o
o

6.054
6.041
4.321

»
5]
w
=)

DN~ 0N NO N
SO~ BHABIIS
AAN 999 RRR
ST sooadaaa

o4

-0.002

\_Delay = 5[s]
3

Recvr_Gain 8
Temp_Get. 19.4[dc]
X_90_widtn = 12[us]

X Acq_Time 2.18365952(s]
X Angle 45[deg]

X Atn 9[dB)

X_pulse 6[us]
Irr_Mode ofe

Tri_Mode ofe
Dante_Presat FALSE

Initial Wait 1(s]

0.1

JEOL

Solutions for Innovation

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0(s]
trapezoid3( 0[%], 80[%], 100(%] )
zerofill( 1)

££6( 1, TRUE, TRUE )

abundance

174.654 ——

5
a1

o
o
o
©
<
1

T T T T T T T
150.0 140.0 130.0 1200 110.0 100.0 90.0

DO NOAWDAD MO~
ST VIIPOLAND S
OO Ao N®Y O M
OOV BB 000w
TOOANNN NN oot
PR REIR R R R AR B B R Ba)

T
70.0 600 500 40.0

83

111.344
78.202

62.403 —
51715
39.940
39.730
39.520

)
SE|
o

39,110
10879 —

machinephase
Filename 20171025-xxm-p-F-Pro-C-4.3
Author = delta

Experiment single_pulse_dec
sample_Id om

Solvent DMSO-D6

25-0CT-2017 10:
25-0CT-2017 1
25-0CT-2017 16:

Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title 13¢
Dim_Units [ppm]
Dimensions X
ECX 400
Spectrometer INM-ECX400

Field Strength
X_Acq_Duration
Domain

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

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]
X_Points 32768

0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]
Irr_Domain =18

Irr_Fre 399.78219838 [MHz]
Irr_Offset [ppm]

Clipped

Scan: 1000

1000

Relaxation Delay = 2[s]

Recvr_Gain 54
Temp_Get 20.5[dc]
X_90_Width 8[us]

X Acq_Time 1.04333312[s]
% Angle = 30[deg]

X atn 4.8[dB]
X_Pulse 2.66666667 [us]
Irr_Atn Dec 23.03[aB
Irr_Atn Noe 23.03[aB]

Irr Nois WALTZ
Decoupling TRUE

Initial Wait

Noe_Time
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14.0 150

abundance

4.20
3.01
1.98

0.96
1T

JEOL

Solutions for Innovation

3.02

1.00
1.02

~ PROCESSING PARAMETERS ----
FALSE

80[%] : 100(%]

8171
7.454
450
7.356
7.348
7.329
260
181
7.164
7.159
7.035
014

X : parts per Million : 1H

w
o

al:

3.157
3.120
3.045
2.986
2951
2,775
2.765
2.738
2.726
0.012
0.004
-0.004

: TRUE
machinephase

Filename 20160909-xxm-p-C1-Ketone-p
Author delta

Experiment. single_pulse.ex2

sample_1d XM

solvent CHLOROFORM-D

9-SEP-2016 08:14:39

Revision_Time 25-0CT-2017 15:40:46
Current_Time = 25-0CT-2017 15:40:54
Comment = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title 18
Dim_Units [ppm]
Dimensions =x
ECX 400
Spectrometer INM-ECX400
Field Strength 9.389766[T] (400 [MHz])

2.18365952(s]

X_Acq_Duration
Domain

X_Freq 399.78219838 [Miz]
X_offset 5 [ppm]
X_Points 16384

0.45794685 [Hz]

X_Sweep 7.5030012 [kHz]
Irr_Domain 1
Irr Fre 399.78219838 [Mz]
Irr Offset 5 [ppn]
Tri_Domain
Tri_Freq 399.78219838 [Mz]
Tri Offset 5ippm]
= FaLs
Incomplete Copy = TRUE
Scans 2
Total_Scans 2
Relaxation Delay = 5[s]
Recvr_Gain a8
Temp_Get. = 21.41dc)
X_90_Width 1
X Acq_Time 2.18365952(s]
X Angle 45[deg)
X Atn 3.4(aB]
X Pulse 6(us]
Irr_Mode oft
Tri_Mo ofe
Dante_Presat FALSE

0.9

0.8

0.7

0.6

05

0.4

03

0.2

| L)

JEOL

Solutions for Innovation

---- PROCESSING PARAMETERS ----
de_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]

abundance

T T T T T T T
180.0 170.0 160.0 150.0 140.0 130.0 120.0

) |\

© POOWODNWS
© INOQO0HOTIo®
~ WMS NS ®OQRN
< NI ST D BBOW NS
~ SYIONNNNINNS
o SgetTSaassaa

2

x
-
5}

its per Million :

)
ISE|
=3

o4

1185893
79.506
17475
76.836
20372 —

0.140—

trapezoid3 : O[#] : BO[%] : 100[%]
zerofill : 1

£££ : 1 : TRUE : TRUE

machinephase

Filename 20160909-XXM-p-Cl-Ketone-P
Author = delta

Experiment single_pulse_dec

sample_Id om

Solvent CHLOROFORM-D

9-SEP-2016 09:
9-SEP-2016 0!
25-0CT-2017 15:

Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title 13¢
Dim_Units [ppm]
Dimensions X
= ECX 400
Spectrometer INM-ECX400

Field Strength
X_Acq_Duration
Domain

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

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans 4

0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]
Irr_Domain 1

Irr_Fre 399.78219838 [Maz]
Irr Offset 5 [ppm]

Clipped FALSE

Scans 1000

Total_Scans 1000

Relaxation Delay = 2[s]
Recvr_Gain 56
Temp_Get.

Initial Wait

Noe_Time




o
= JEOL
Solutions for Innovatior
)
bl
~ ~---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s]
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1)
fft( 1, TRUE, TRUE )
o] machinephase
A = o
S S
o N
2 ] 8 P
oS — —
Filename 20171025~ xxm-p-NO2-Pro-H-4
Author delta
Experinment single_pulse.ex2
o] Sample_1d xxm
] Solvent DMSO-DE
Creation_Time 25-0CT-2017 08:14:21
Revision_Time 25-0CT-2017 15:14:31
Current Time = 25-OCT-2017 15:14:41
Comment: = single_pulse
Data_Format 1D CoMPLEX
Dim Size 13107
Dim Title 1
Dim Units tppm]
o Dimensions =x
] ECX 400
Spectrometer TNM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_RAcq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5[ppm]
X Points 16384
X Prescans 1
X Resolution 0.45794685 [Hz]
o X Sweep 7.5030012 [kHz]
A Irr_Domain 1H
Irr Freq 399.78219838 [Mz]
Irr Offset 5 [ppm]
Tri_Domain
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
It = FaLS
3 sc: 8
g Total_Scans 8
S
< Relaxation Delay = 5[s]
2 Recvr_Gain 34
T T T T T T T T T T T T T Temp_Get: 18.914c)
120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 30 20 10 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
\ A AR A PN e e
X_Atn 9[dB]
(=] WY OW~O w CMNMWVWO OITNOITOWWO 2] X_Pulse 6[us]
] SRS Ie < S2R3 JAIDSIBS33S S | Izr Mode oft
o] HSHeeYme = IMom NHONNNRDD S 2,
= 0w NN NN © R SRR R RNENENENRNEN S | Tri_Mode oge
-~ . Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
3 JEOL
e
Solutions for Innovatior
---- PROCESSING PARAMETERS ----
o dc_balance( 0, FALSE )
o sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[%], B0[%], 100[%] )
zerofill( 1)
fft( 1, TRUE, TRUE )
machinephase
o
@4
~
=4
Filename 20171025~ xxm-p-NO2-Pro-C-4
Author = delta
Experinment single_pulse_dec
© Sample_1d xxm
249 Solvent DMSO-DE
Creation_Time 25-0CT-2017 08:57:22
Revision_Time 25-0CT-2017 15:26:33
Current_Time 25-0CT-2017 15:26:48
0 Comment: single pulse decoupled gat
= Data_Format 1D comPLEX
Dim Size 26214
Dim Title 130
Dim Units tppm]
Dimensions x
34 = ECX 400
Spectrometer TNM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
o« X Domain =
=¥ X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X Prescans n
X Resolution 0.95846665 [Hz]
o g X Sweep 31.40703518 [kBz]
e Irr_Domain 1H
Irr Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]
Clipped ™
— Scans 802
s Total_scans 802
3 Relaxation Delay = 2[s]
c Recvr_Gain 0
S J Temp_Get 20.5[dC]
s X_90_width 8[us]
2 X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 80.0 700 600 500 40.0 30. 0.0 10.0 0 X_Atn 4.8[dB]
X_Pulse 2.66666667 [us]
[Nl | TEr_Atn Dec 23.03[aB
Irr_Atn Noe 23.03[aB]
e M NY MO O N 0 °Y <« oooo N Irr_Nois WALTZ
& S 3S d8888x €5 S R s RBsS S Decoupling TRUE
< o CM OY NN = © © 1N Hq gooo o Initial Wait
5 - 833 8889488 O S ~ © v o000 -
X parl_sj per Million : 13¢" Noe_Time
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o
<] JEOL
Solutions for Innovation
Br
@
= - PROCESSING PARAMETERS ----
HO ~ : FALSE
=~ ,Ph 1 0.0[s]
= 0%, 80[%] : 100[%]
o]
I TRUE : TRUE
HN N 0 machinephase
< |
< Filename mx-A-44-b-H-4.3df
Author delta
%} Experinent single_pulse.ex2
Sample_Td
= Solvent
PN Creation_Time
Revision Time
2 3 g 3 Current Time = 3-NOV-2017 10:07:15
° p i = = .
2 = single_pulse
13107
18
tppm]
=x
ECX 400
Spectrometer INM-ECX400
o Field Strength = 9.389766[T] (400[MHz])
7 X_Acq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5 [ppm!
X Points 16384
X Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
Irr_Domain 18
S+ Trr_Freq 399.78219838 [Miz]
Irr_Offset 5(ppm]
Tri_Domain 18
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped = FALs!
g Scans 8
2 Total_Seans 8
5 ¢
3
E Recvr_Gain m
T T T T T T T T T T T T Temp_ 19.31dc)
11.0 10.0 9.0 8.0 70 6.0 50 40 30 20 10 0 X_90_idth = 12(us)
X_Acq_Time 2.18365952(s]
i y'l X AngTe ieg]
X Atn
~ SoouwoooNd 9 JoNe IOLOu—dONE® I~ © O © of X_Pulse
S 552383285383 8 I8 HSHBISSSSS B S S 5 wede
< IISSmmmmn® S MMM dANNNDOOO TS S5 S Qg I
o NNNNENENNSENN © YT omoadaaaa N S S G G o Tritode
— . " " 7| pante_presat
X : parts per Million : 1H Initial Wait
---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
~4 serofill : 1
££t : 1 : TRUE : TRUE
machinephase
©
<]
Filename mx-A-44-b-C-4.jdf
Author = delta
Experiment single_pulse_dec
[ Sample_Id S#441629
=] Solvent
Creation_Time
vision Time
Current_Time
€
<] Data_Format
e Dim_Size
Dim Title
Dim_Units
Dimensions
Site ECX 400
- Spectrometer INM-ECX400
i Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 1.04333312(s]
X Domain -
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
«~ X Points 32768
S X Prescans 4
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irx_pomain 1
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
- Clipped FALSE
o] Scans 829.0
Total_Scans 829.0
3 Relaxation Delay = 2[s]
e Recvr_Gain 6
il L ol JEET
5 " " . | hond X_90_Width 11[us]
E Y ! I X acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T 1| X_Angle 30[deg]
1700 160.0 1500 1400 130.0 1200 1100 100.0 90.0 800 700 60.0 500 400 30.0 200 100 O |Xaem 7.8[a8]
X_Pulse 3.66666667 [us]
[T | Irr_Atn Dec 23.03(aB
Irr_Atn Noe 23.03[aB]
~ OY OWOOOWL® o I~ © < w ooooo o Irr_Nois WALTZ
8 88 85R3553 38 3 S & 58883 3 Decoupling TRUE
< ©m SO~ WwY N~ o © ~ o i DD DD D o Initial Wait = 1[s]
5 - 33 8898498483 99 ~ © L oeeoo -
X : parts per Million : 13C

Noe_Time

56 / 67




X: parFs< per Million

:13C

=
<B
S
g JEOL
2
- Solutions for Innovation
OMe
<
©] < - PROCESSING PARAMETERS ----
HO 2 de_balance( 0, FALSE )
o = ,Ph ~ sexp( 0.2[Hz], 0.0[s]
= trapezoid3( 0[3], 80[2], 100[%] )
- © re zerofill( 1 )
(o) S S ££6( 1, TRUE, TRUE )
o HN N [ L machinephase
a | Pem
o 812
e N
S
=21 (8 EE 8 ]
— o | — Filename 20171025-xxm-m-OMe-Pro-H-4
] Author delta
o Experiment single_pulse.ex2
Eh| Sample_Id xxm.
Solvent DMSO-D6
Creation_Time 25-0CT-2017 00:16:31
o] Revision Time 25-0CT-2017 14:52:48
d Current_Tir = 25-0CT-2017 14:52:59
Comment = single_pulse
3 Data_Format 1D coMPLEX
Dim Size 13107
Dim Title 1
o Dim Units tppm]
~ Dimensions =X
ECX 400
o Spectrometer NM-ECX400
<
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
o X Domain
0 X_Freq 399.78219838 [MHz]
X_Offset 5[ppm]
o X Points 16384
<7 X prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep 7.5030012 [kiiz]
2] Irr_Domain 18
@ Ir ‘req 399.78219838 [MHz]
Irr Offset 5 [ppm]
o Tri_Domain
N Tri_Freq 399.78219838 [Mz]
Tri_Offset 5[ppm]
Clipped = FALSE
@ 24 s 8
e~ Total_Scans 8
5
3
E Recvr_Gain 36
T T T T T T T T T T Temp_Get. 19.3(dc]
11.0 10.0 9.0 8.0 6.0 5.0 4.0 3.0 2.0 10 0 X_90_Width = 12[us]
X Acq_Time 2.18365952(s]
(LR I (N X_Angle 45[deg]
X_Atn 9[dB]
© 0 0O DMLY OO N & o TONO =i SOM DO LW s} X_Pulse 6[us]
8 IJ3ESB2SF8 B © S35 I3 5333383 S| o Mege ofe
< IYYTOO0oN~ o~ M@OON OB -~ 0WnW0n S < -
= NNNNNENNNENGS 66 R R R R R IR R RN IRNENENEN] S | TriMode oe
— . Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
o
24
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= OMe Solutions for Innovatior
~
-7 ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
© sexp( 2.0[Hz], 0.0[s]
= trapezoid3( 0[%], 80[2], 100[%] )
zerofill( 1)
s ££t( 1, TRUE, TRUE )
- machinephase
ppm
<]
-
© ]
B
~ Filename 20171025~ xxm-m-OMe-Pro-C-4
-7 Author = delta
Experiment single_pulse_dec
- Sample_Td xxm
-7 Solvent DMS0-D6
Creation_Time 25-0CT-2017 01:12:03
. Revision Time 25-0CT-2017 15:09:54
=t Current T 25-00T-2017 15:10:09
. Comment single pulse decoupled gat
34 Data_Format 1D coMPLEX
Dim Size 26214
© Dim Title 130
3 Dim Units tppm]
Dimensions x
~ = ECX 400
S Spectrometer NM-ECX400
© Field Strength = 9.389766[T] (400[MHz])
=5 X_Acq Duration = 1.04333312(s]
X Domain =
X Freq 100.52530333 [Miz]
| X offset 100 [ppm)
X Points 32768
X_Prescans 4
< X Resolution 0.95846665 [8z]
°© X_Sweep 31.40703518 [kHz]
Irr_Domain =1
1 Trr Freq 39978219838 [MHz]
° Irr Offset [ppm]
Clipped
| Scans 1000
e Total_Scans 1000
PRk Relaxation_Delay = 2[s]
ee Recvr_Gain 54
g \ H l l J | 1 J Temp_Get 20.3(dc]
< X_90_width 8[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T X_Angle = 30[deg]
180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 | xatn 4.8[dB]
X pulse 2.66666667 [us]
I | 17z Atn Dec
Irs_Atn Noe
™ o N O D0 ©ODMN©LM© N — o mo ooooco ~ Irr_Nois
< & SR JERE/IRERESS]S & 5 8% 8RHFSS 8 Decoupling
< =3 WO COPFONWGdO NN O © N W ODDDD o Initial Wait
= o] 29 333333733 33938 R & Bn 885888 3
Eh S& 8888888355543

Noe_Time
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Dimensions
site
Spectrometer
Field Strength

X_hcq Duration
X_Domain

Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get.
X_90_Width
X_Acq_Time
X_Angle

X Atn

Initial Wait

Noe_Time
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- PROCESSING PARAMETERS ----
: FALSE
o : 0.0[s]
e 2 0[] : 80[8] : 100[%]
™
TRUE : TRUE
machinephase
o
I
> 5
if}
Filename mx-A-45-b-H-4.3df
Author delta
Experinent single_pulse.ex2
5 S 8 8 sample_1d s#536847
o S = - S Solvent DMS0-D6
2 Creation_Time 15-MAY-2016 14:57:08
Revision Time 3-NOV-2017 09:53:14
Current Time = 3-NOV-2017 09:53:22
= single_pulse
13107
° 18
> tppm]
@ =X
ECX 400
Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
X Domain
o X Freq 399.78219838 [Miz]
N X_Offset 5[ppnm]
X Points 16384
X Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
Ire_Domain 18
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Tri_Domain 18
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped = FALSE
g Scans 8
2 Total_Seans 8
5 ¢
3
P \f Relaxation Delay = 5[s]
E Recvr_Gain r
T T T T Temp_Get 21(dc)
11.0 10.0 9.0 8.0 7.0 X_90_idth = 12(us]
X Acq_Time
i i X Angle
X Atn
@ ~No0QOLNgLly ~ Sawo ® © oo X pulse
3 SR8 0838 ] SS23 B3 G i vede
< LWBLDI®m®H 0N — MO S & g Irrl
- NENNNN NN © FEE T S G o Tri_Mode
~ . " 7| pante_presat
X : parts per Million : 1H Initial Wait
n
<] JEOL
Br s -
Br.
HO ---- PROCESSING PARAMETERS ----
2 dc_balance : 0 : FALSE
B sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
o zerofill : 1
££t : 1 : TRUE : TRUE
< HN N machinephase
° |
Filename mx-A-45-a-C-3.jdf
Author = delta
Experiment single_pulse_dec
™ Sample_Id S#494083
o Solvent DMSO-D6

15-MAY-2016 14:37:
15-MAY-2016 14:50:0
3-NOV-2017 09:54:

single pulse decoupled gat
1D COMPLEX

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

100.52530333 [MHz]
100 [ppm)

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
1

399.78219838 [MHz]

= 2[s]
52

1.04333312[s]
30[deg)
7.8[aB]
3.66666667 [us]
23.03(dB]

TRUE
= 1[s]
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~ PROCESSING PARAMETERS ----
: FALSE

5.0

4.0

HN

0.97

1.00

machinephase

80[%] : 100(%]

0.96

mx-A-45-b-H-4.3df
delta
single_pulse.ex2
S#536847

DMSO-D6

15-MAY-2016 14:57:08
3-NOV-2017 10:16:13

= 3-NOV-2017 10:16:15

3.0

20

10

= single_pulse
13107
1
[ppm]
=x
ECX 400
Spectrometer TNM-ECX400
Field Strength 9.389766[T] (400 [MHz])
X Rcq Duration = 2.18365952(s]
- X Domain
X Freq 399.78219838 [Miz]
X offset 5 [ppm]
X Points 16384

0.45794685 [Hz]
7.5030012 [kHz]

1

399.78219838 [MHz]
5(ppm]

1

399.78219838 [MHz]

0
|
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SELERREEE
FEEEEERR R
EESL Lol
g lolsloly
b EREEREE
§ SgapRag
A
, .
eane
i3

8
5
3
5 L. 1Y Relaxation Delay = 5[s]
E Recvr_Gain r
T T T T T T T T T T T T Temp_ 211dc)
11.0 10.0 920 8.0 70 6.0 50 40 3.0 20 1.0 0 | x_sowiden = 12(us]
X Acq_Time
i 0] X Angle
X Atn
=) SmoQouagn® I~ CNUO IS dONO A ONs © O of X pulse
3 RIS BR8T  © SSR23 054898938958 B3 J Tl vede
< DRHHYIBOOIS o HRNABIAREEDBBRIT 33 gl ==
o NENNENNNNENN  © B R R RN RNENENENENENEN S S g TriMode
— . " 7| pante_presat
X : parts per Million : 1H Initial Wait
Solutions for nnovation
---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
E! sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
zerofill : 1
££t : 1 : TRUE : TRUE
El machinephase
El Filename mx-A-46-b-C-5.df
Author = delta
Experiment single_pulse_dec
Sample_Id S#577482
3 Solvent DMSO-DE
Creation_Time 15-MAY-2016 16:56:31
vision Time 15-MAY-2016 16:57:47
Current_Time 3-NOV-2017 10:16:56
€ single pulse decoupled gat
Data_Format 1D CoMPLEX
Dim Size
3 Dim Title
Dim_Units
Dimensions
site
Spectrometer
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X Domain -
| X_Freq 100.52530333 [Mz]
X offset 100 [ppm)
X Points 32768
X Prescans 4
El X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irr_Domain 1
Irr_Freq 399.78219838 [MHz]
4 Irr_Offset 5(ppm]
Clipped TRUE
Scans 1000
Total_Scans 1000
3 Relaxation Delay = 2[s]
e Recvr_Gain s8
g1l [ B Y L | ! T
5 X_90_width 11[us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T X Angle 30[deg]
1700 1600 1500 1400 1300 1200 110.0 1000 900 800 700 600 500 400 300 200 100 O |xae 7.8[a8]
X_Pulse 3.66666667 [us]
I o | Irr_Atn Dec 23.03(aB
Irr_Atn Noe 23.03[aB]
™ DPDOOVDINNN M O o © n ooooco e< Irr_Noise WALTZ
& E8BB5J33088 & 3 3 3 8 IREIS 3 Decoupling TRUE
< ONOdo®woHdw o © ~ o 4 o999 o Initial Wait = 1[s]
= SIBHIIIIS 4 & ~ o H BIEBI 3 Noe
= - 333333333 9 S
X parts per Million : 13C Noe_Time
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3 - PROCESSING PARAMETERS ----
2] < : FALSE
@ 1 0.0[s]
0%, 80[%] : 100[%]
S S TRUE : TRUE
& p=; machinephase
<]
~
~
@
-
| Filename mx-A-46-b-H-4.jdf
2 g a 2 Author delta
S = P S Experiment single_pulse.ex2
Sample_1d
Solvent
Creation_Time
24 Revision Time
Current Time = 3-NOV-2017 10:19:01
Comment: = single_pulse
Data_Format
Dim Size 13107
o Dim_Title 1
~ Dim Units tppm]
Dimensions =x
ECX 400
Spectrometer INM-ECX400
o Field Strength = 9.389766[T] (400[MHz])
7] X Rcq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5 [ppm!
X Points 16384
o X_Prescans 1
24 X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
Ire_Domain 1
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Tri_Domain 1
] Tri_Freq 399.78219838 [Miiz]
Tri_Offset 5[ppm]
Clipped = FALSE
3 Scans 8
g ‘ Total_Scans s
< .
Z° Recvr_Gain 38
T T T T Temp_Get. 20.3(dc]
11.0 10.0 6.0 0 X_90_Width = 12[us]
X_Acq_Time 2.18365952(s]
X_Angle leg]
X Atn
Iy © oo o | X pulse
L2 5 a238% =1 Irr_Mode
— r B S | Tri_Mode
— . ' Dante_Presat
X : parts per Million : 1H Initial Wait
<
i
©
SE JEOL
I Solutions for Innovation
=E
<
~ ---- PROCESSING PARAMETERS ----
- dc_balance : 0 : FALSE
P sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[4] : B0[%] : 100[%]
INE| zerofill : 1
o £ft : 1 : TRUE : TRUE
| machinephase
o
o
24
@
E
©
@4
~ Filename mx-A-46-b-C~6.3df
-7 Author = delta
© Experinment single_pulse_dec
- Sample_Id S#653446
o Solvent DMSO-D6
= Creation_Time 15-MAY-2016 19:02:55
vision Time 15-MAY-2016 19:42:22
=] Current Time 3-NOV-2017 10:19:55
3 Comment: single pulse decoupled gat
- Data_Format 1D COMPLEX
NE! Dim 51
- Dim Title
- Dim _Units
i Dimensions
o site
<7 Spectrometer
o
B Field Strength = 9.389766[T] (400[MHz])
X Acq Duration = 1.04333312[s]
X Domain -
e X_Freq 100.52530333 [Mz]
~3 X offset 100 {ppm)
=4 X_Points 32768
© 3 X Prescans N
=] X Resolution 0.95846665 [Hz]
0 X_Sweep 31.40703518 [kiiz]
=] Irr_Domain 1
<« Irr_Freq 399.78219838 [MHz]
o Irr_Offset 5[ppm]
- Clipped TRUE
s Scans 1000
Total_Scans 1000
~ s
o s
3 Relaxation Delay = 2[s]
2 ] Recvr_Gain 58
s° \ } Temp_Get 19.4[dc]
< X_90_width 11[us]
2 X Acq_Time 1.04333312[s]
T T T T T T T T T T T X Angle 30[deg]
1700 1600 1500 1400 130.0 1200 1100 1000 90.0 800 70.0 60. XAt 7.8[a8]
X_Pulse 3.66666667 [us]
[ Irr_Atn Dec 23.03[dB!
Irr_Atn Noe 23.03[aB]
~ ~©on Qmuoxe @ o o = Irr Nois WALTZ
2 2898 SR5R% 8 % 2 ks Decoupling TRUE
< “oSQS LW Gs o O ~ o Initial Wait
5 o S5 AS S88c8d =@ 8 ~ ©
X : parts per Million ficlon Noe_Time




X : parts per Million : 131

Noe_Time
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HO =
- ,Ph 3
N - PROCESSING PARAMETERS ----
: FALSE
o | O : 0.0[s]
0[3] : BO[3] : 100[%
< HN N © r 121 %)
| S R
machinephase
8 & 8 8
= =] i =]
Cl
. Filename mx-A-47-a-H-4.3df
] Author delta
Experinent single_pulse.ex2
Sample_Td
Solvent
Creation_Time
Revision Time
Current Time = 3-NOV-2017 09:46:37
= single_pulse
13107
18
o
< tppm]
=x
ECX 400
Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5 [ppm!
X Points 16384
X Prescans 1
o | X Resolution 0.45794685 [Hz]
— X_Sweep = 7.5030012 [kHz]
Irr_Domain 18
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Tri_Domain 18
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped = FALSE
g Scans 8
2 Total_Seans 8
5 ¢
: L gl
s N Relaxation Delay = 5(s]
E Recvr_Gain 38
T T T T T T T T T T T T Temp_Get 19.214c)
120 110 10.0 9.0 8.0 7.0 6.0 5.0 4.0 30 2.0 1.0 0 | x_soTwiden = 12[us)
X_Acq_Time 2.18365952(s]
g [} X AngTe ieg]
X Atn
e} SoaSgdodran © MOl MO N®N~ 0000 o | xeulse
] SNSSTIrmbdm 2 S9P0d 3IISINB33Y S | Tor Moge
N HHIIITRRAI 3 Q&8 SRR3R HRY 3 !
< INESEN NN NS < B R R ENENENRNENENENEN] S | TriMode
— . ' Dante_Presat
X : parts per Million : 1H Initial Wait
]
- Br.
HO JEOL
@3
S 0 ---- PROCESSING PARAMETERS ----
HN N dc_balance : 0 : FALSE
\ sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[8] : 100[%]
zerofill : 1
*® ££t : 1 : TRUE : TRUE
° machinephase
Cl
~
54
Filename mx-A-47-2-C-3.jdf
Author = delta
© Experiment single_pulse_dec
o] Sample_Id S#711332
Solvent DMS0-D6
Creation_Time 15-MAY-2016 20:33:
vision Time 15-MAY-2016 20:35:0:
Current_Time 3-NOV-2017 09:47:
w01
o t single pulse decoupled gat
Data_Format 1D CoMPLEX
Dim Size
Dim Title
Dim_Units
=1 Dimensions
i Site
Spectrometer
Field Strength = 9.389766[T] (400[MHz])
> X_Acq Duration = 1.04333312(s]
s X Domain -
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X Prescans 4
«~ X Resolution 0.95846665 [Hz]
S X_Sweep 31.40703518 [kHz]
Irx_pomain 1
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Clipped FALSE
— Scans 887.0
s Total_Scans 887.0
3 Relaxation Delay = 2[s]
e Recvr_Gain 50
§ (1] ] T
5 A X_90_Width 11us)
E X Acq_Time 1.04333312(s]
T T T T T T T T T T T T T T T T T T T T T 1| X_Angle 30[deg]
210.200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 80.0 70.0 60.0 50.0 400 300 200 100 0 |Xaen 7.8[a8]
X_Pulse 3.66666667 [us]
! Irr_Atn Dec 23.03[dB!
Irr_Atn Noe 23.03[aB]
© ANDONNNONMD AN DI 0 © ® oooo o Irr_Nois WALTZ
2 SEIYRBASLINIEEERL 3 8 I 3NES 8 Decoupling TRUE
< VONYdoONNUYNdo~NO @© N 4 99090 o Initial Wait = 1[s]
= 9535333303858 IS & n 8888 3
el SIS SSSSSSSSSS
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- PROCESSING PARAMETERS ----
: FALSE
o 1 0.0[s]
o g 0%, 80[%] : 100[%]
N
TRUE : TRUE
machinephase
~
o a3 =1
o] © ™
0
8
N
Filename mx-A-47-b-H-6.3df
fg [ ;1 fg [g' Author delta
=4 pi Experinent single_pulse.ex2
o] Sample_Id S#825445
n Solvent CHLOROFORM-D
Creation_Time
Revision Time
Current Time = 3-NOV-2017 10:12:01
= single_pulse
o] \gle_pt
- 13107
18
tppm]
=x
ECX 400
o Spectrometer INM-ECX400
® Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5 [ppm!
. X Points 16384
< X Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
18
399.78219838 [MHz]
5[ppm)
o 18
- 399.78219838 [MHz]
5(ppn]
FALSE
g 8
2 8
g ) i L
S o] U L JU Wi 5(s]
E 0
T T T T T T T T X 19.31dc)
8.0 70 6.0 5.0 40 30 20 1.0 0 X_90_idth = 12(us)
X_Acq_Time 2.18365952(s]
P A Y AN
X Atn
4 KYIYISgQ9ooNY® S9gow noeooy o ©ow | XPulse
g §335888%%838 §885 288828 ¢ 888 |immea
© ~NRERERENKKENNNGS ST PR RN ENRNIEN SSG | TriMede
. Dante_Presat
X : parts per Million : 1H Initial Wait
2 JEOL
S S "
---- PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
© sexp : 2.0[Hz] : 0.0[s]
o trapezoid3 : 0[%] : 80[%] : 100[%]
zerofill : 1
££t : 1 : TRUE : TRUE
machinephase
~
5
© 7 Filename mx-RA-47-b-C-4.jdf
o Author = delta
Experiment single_pulse_dec
Sample_Td
Solvent
Creation_Time
0 vision Time
=i Current_Time
t
Data_Format
Dim Size
« Dim Title
S Dim Units
Dimensions
site
Spectrometer
. Field Strength = 9.389766[T] (400[MHz])
3 X_Acq Duration = 1.04333312(s]
X Domain -
X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X Prescans 4
34 X_Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irx_pomain 1
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Clipped TRUE
i Scans 10000
e Total_Scans 10000
3 Relaxation Delay = 2[s]
e Recvr_Gain s
s | H l \ | | | i J Taup Gat 20.514c]
5 L . X_90_Width 11fus)
E X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T X Angle 30[deg]
180.0170.0 160.0 150.0 1400 1300 1200 1100 1000 90.0 800 700 60.0 500 400 300 200 100 0 |XaAem 7.8[a8]
X_Pulse 3.66666667 [us]
R Irr_Atn Dec 23.03[dB!
Irr_Atn Noe 23.03[aB]
~ ©O NOOOMN~ Mo ©W O w© o © 0 ™o S Irr_Nois WALTZ
23 28 393K ¢ 85 guysg 8 5] 2 2 S | pecoupling TRUE
< Nd JdOBBWE So orNNNS o S < oo S | nitial Wait
= ST 23383838 38 RRRRR 8 3 S J& 7
5 33 S9SN S 99

Noe_Time
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o
EF JEOL
b
<
k| B4 - PROCESSING PARAMETERS ----
o : FALSE
: 0.0[s]
o 0[%] : 80[3] : 100(%]
23
— TRUE : TRUE
machinephase
o
=5
S =)
3
o
=
= 8
3 Filename mx-A-46-a-H-4.3df
Author delta
. 5 S Y < > Experiment single_pulse.ex2
<] o 5S = S Sample_td
Solvent
Creation_Time
Revision Time
E Current_Time = 3-NOV-2017 10:03:20
= single_pulse
o 13107
< 1
tppm]
=x
o ECX 400
o Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
X Rcq Duration = 2.18365952(s]
o] X Domain
- X_Freq 399.78219838 [Miz]
X_Offset 5 [ppm!
X Points 16384
o X_Prescans 1
I X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
Ire_Domain 1
o Irr_Freq 399.78219838 [MHz]
~ Irr_Offset 5(ppm]
Tri_Domain 1
Tri_Freq 399.78219838 [Miiz]
Tri_Offset 5[ppm]
<4 Clipped = FALSE
@ Scans 8
2 Total_Scans 8
< .
S
S 3L [} L Relaxation Delay = 5(s]
2 Recvr_Gain 38
T T T T T T T T T T T T Temp_Get. 20.8(dc]
11.0 10.0 9.0 8.0 7.0 6.0 50 40 3.0 20 10 0 | x50 wiaen = 12[us]
X_Acq_Time 2.18365952(s]
Lo [T X Angle teg]
X Atn
~ CHnOIRIVRN DN ® N9 ®mdR NNOY YT O = | X_pulse
15 SO PHNN < NOPIRREB SS3338388 S | Tor Mege
& HRRNRIANG S 3 SRII RN SO9R838E5BIT 3 2,
< NNNNNNNN G o < B R R R IR R RNENENRNENENEN] S | Tri_Mode
- . Dante_Presat
X : parts per Million : 1H Initial Wait
=
o
o
&E Br. JEOL
© utions for Innovation
@1
---- PROCESSING PARAMETERS ----
~ de_balance : 0 : FALSE
- sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : O[4] : B0[%] : 100[%]
©] zerofill : 1
Al £ft : 1 : TRUE : TRUE
machinephase
P
0]
<1
-
o«
“4
Filename mx-A-46-a-C-3.3df
~ Author = delta
>4 Experinment single_pulse_dec
Sample_Id S#612994
- Solvent DMSO-DE
SA Creation_Time 15-MAY-2016 17:55:
vision Time 15-MAY-2016 18:04:4
o Current_Time 3-NOv-2017 10:04:
4
£ single pulse decoupled gat
. Data_Format 1D CoMPLEX
s Dim Size
Dim Title
« Dim _Units
=E Dimensions
site
~ Spectrometer
54
Field Strength = 9.389766[T] (400[MHz])
© X Acq Duration = 1.04333312[s]
=5 X Domain -
X Freq 100.52530333 [Mz]
0 X offset 100 [ppm)
S X Points 32768
X Prescans N
< X Resolution 0.95846665 [Hz]
s X Sweep 31.40703518 [kBz]
Irr_Domain 1
™ Irr_Freq 399.78219838 [MHz]
o Irr_Offset 5(ppm]
Clipped FALSE
o Scans 1000
=] Total_Scans 1000
8] Relaxation_Delay = 2[s]
o Recvr_Gain 56
5 l L | l 1 | | Py 20,506
g A J X_90_width 11[us]
2 X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
180.01700 160.0 1500 1400 130.0 1200 1100 1000 900 800 700 600 500 400 300 200 100 0 |XAem 7.8[a8]
X_Pulse 3.66666667 [us]
| l | ! Irr_Atn Dec 23.03[dB!
Irr_Atn Noe 23.03[aB]
= o O~ AINOOT® OO © o © o< ooooo © Irr_Nois WALTZ
g g HY9=RBE8e 888 8 g g 8 SS883 2 becoupting -
< @ WO dd @O~ NdO O o o W DD DD D o Initial Wait = 1[s]
] S SIS 83838988 dog S ~ © B eeone -
X : parts per Million :T3C
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o] - PROCESSING PARAMETERS ----
o 7 o : FALSE
8 S
= = : 0.0[s]
0%, 80[%] : 100[%]
=
2 TRUE : TRUE
machinephase
=3 =) 1)
=l < <
= =] =
o
24
Filename 20171025~ xxm-p-Br-Pro-tuoq
Author delta
Experiment single_pulse.ex2
Sample_Td o
Solvent DMSO-D6
Creation_Time 25-0CT-2017 10:05:49
. Revision Time 1-NOV-2017 23:41:58
P Current_Time = 1-NOV-2017 23:42:48
Comment = single_pulse
Data_Format
Dim Size 13107
Dim Title 1
Dim_Units tppm]
Dimensions =x
Site ECX 400
° Spectrometer INM-ECX400
o Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 2.18365952[s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5[ppm]
X Points 16384
X Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep 7.5030012 [kiiz]
o] I7z_pomain 18
— Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
i Domain 1
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped = FALSE
g Scans 8
2 1 Total_Scans 8
5 ¢
E I
g ] o L setaeetion ety - 00
E Recvr_Gain 4
T T T T T T T T | Temp_Get 19.5(dc)
11.0 10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 10 0 | x_s0widen = 127us]
X_Acq_Time 2.18365952(s]
U 3 X_Angle 45 [dec
X Atn 9[aB]
= VP2 VONDWWL VNN N YO 20w QHOAQWg O S < of X_pulse 6lus]
3 BIIINAIISNBIINST BB BIBW333383 S S Y Tor wede ofe
B $33035H B ddctaS BHRH SHRIDBBBIT 88 g
< NENSERNNEN NN NSNS B & SR NENENRNENENENENEN] S S o Tri_tode oe
~ . " | ante_presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
Solutions for nnovation
---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[3], 80[2], 100[%] )
zerofill( 1)
fft( 1, TRUE, TRUE )
™| machinephase
< 22
Filename 20171025~ xxm-p-Br-Pro-tuoq
Author = delta
Experiment single_pulse_dec
Sample_Td o
Solvent DMSO-D6
Creation_Time 25-0CT-2017 10:59:09
Revision Time 1-NOV-2017 23:48:53
o Current_Tine 1-NOV-2017 23:49:21
€ single pulse decoupled gat
Data_Format 1D CoMPLEX
Dim Size
Dim Title
Dim_Units
Dimensions
site
Spectrometer
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X Domain -
X Freq 100.52530333 [Miz]
= X offset 100 [ppm)
o X_Points 32768
X Prescans 4
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irr_Domain 1
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Clipped TRUE
Scans 1000
Total_Scans 1000
3 Relaxation Delay = 2[s]
e Recvr_Gain 54
k) Temp_Get 20.7[dc]
< o " i ok " o X_90_width 8(us]
3 A A gy ¥ W Lkl L “WM X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T TTT X_Angle 30[deg]
1700 160.0 1500 140.0 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 O |xaes 4.8[aB]
X_Pulse 2.66666667 [us]
g | Irr_Atn Dec 23.03(as;
Irr_Atn Noe 23.03[aB]
~ O~ AONMO O © o 290900000 N Irr_Nois WALTZ
3 NRRSSEE586R 81 2 J3RES838 2 Decoupling TRUE
© COddDVBNND DG =~ w SO DD — Initial Wait = 1[s]
3 SE»»dTTJI]3S =5 3 IBISIIS
= Jp— PRURERER R R pupa s RS
X : parts'per Million : T3¢ Noe_Time
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24
=
---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
o sexp( 0.2[Hz], 0.0[s]
EE| trapezoid3( 0[], BO[%], 100[%] )
zerofill( 1)
fft( 1, TRUE, TRUE )
machinephase
o] Ppm
o «©
&
RN
o
24
Filename 20171102-xxm-1-H-5. 3df
— Author delta
o e ] Experiment single_pulse.ex2
= = xxm
~
° Current Time = 3-NOV-2017 13:05:39
© = single_pulse
13107
1
o
| tppm]
=x
ECX 400
Spectrometer INM-ECX400
¢ Field Strength = 9.389766[T] (400[MHz])
X Rcq Duration = 2.18365952(s]
X Domain
X Freq 399.78219838 [Miz]
o X_Offset 5 [ppm!
= X Points 16384
X_Prescans 1
X Resolution 0.45794685 [Hz]
X_Sweep = 7.5030012 [kHz]
. Ire_Domain 1
N Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
Tri_Domain 1
Tri_Freq 399.78219838 [Miiz]
o Tri_Offset 5[ppm]
] Clipped = FALS]
3 Scans 8
e Total_Scans 8
5 .
= . N Il yy. Relaxation Delay = 5[s]
2 Recvr_Gain 60
T T T T T T T T T T T Temp ¢ 161dc]
10.0 2.0 8.0 7.0 6.0 50 40 3.0 2.0 1.0 0 | x_s0 widen = 12(us]
X_Acq_Time 2.18365952(s]
[J TN [T X AngTe 45(deg)
X_Atn 9[aB]
© dooONAdY oL Kowd YonN S90S o | x_pulse 6lus]
@ oBRIBNLSBTIAH S000 S3TS 8833 S | I vede ofe
& RRNISISammnnd OBIT SBIb 5ESSS S !
S NNNENNENN NSNS LR R IR RN RN RN IR NN RN RNEN] S | Trisvode oe
~ . ' Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
~
NE
3 JEOL
Rk Solutions for Innovation
)
24
---- PROCESSING PARAMETERS ----
o dc_balance( 0, FALSE )
- sexp( 2.0[Hz], 0.0[s]
trapezoid3( 0[], B0[%], 100[%] )
@] zerofill( 1)
= ££t( 1, TRUE, TRUE )
~ machinephase
| 22
©
©4
w1
=
<1 Filename 20171102-xxm-1-C-5. jdf
- Author = delta
Experinment single_pulse_dec
] Sample 1d om
Solvent ACETONE-D6
~ Creation_Time 3-NOV-2017 03:59:34
=7 vision Time 3-NOV-2017 12:50:49
Current_Time 3-NOv-2017 12:52:28
]
- t single pulse decoupled gat
. Data_Format 1D CoMPLEX
24 Dim Size
Dim Title
o Dim _Units
o Dimensions
site
3 Spectrometer
S
~ Field Strength = 9.389766[T] (400[MHz])
== X Acq Duration = 1.04333312[s]
% Domain =13
©] X Freq 100.52530333 [Mz]
5] X_Offset 100 [ppm]
X Points 32768
24 X Prescans N
X Resolution 0.95846665 [Hz]
<« X_Sweep 31.40703518 [kiiz]
S I7z_pomain 18
Irr_Freq 399.78219838 [MHz]
| Irr_Offset 5[ppm]
o Clipped TRUE
~ Scans 2000
S Total_Scans 2000
g =] Relaxation Delay = 2[s]
o Recvr_Gain 54
R o T s e eI
€ ol L i X_90_width 8[us]
2 X Acq_Time 1.04333312[s]
T T T T T T T T T T T T T T T T T T T T T T X_Angle 30[deg]
210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0 |Xaen 4.8[aB]
X_Pulse 2.66666667 [us]
Iy Irr_Atn Dec 23.03[dB
Irr_Atn Noe 23.03[aB]
DN © o © P00 HoO® MO o N N~ o doo o Irr_Noise WALTZ
88985 g8 EY=yR8gq § dJ&8 % 888 § decoupiing - mux
O © O o do®~Nwo dw o ©LWw o a4 ooo © Initial Wait = 1[s]
[SE<R=%=1 B ®a83dqd03 S8 3 838 B ¥ 833 3
& S S Mittion - A A3989545 493
- parts per Million : 13C Noe_Time
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- PROCESSING PARAMETERS ----
g : FALSE
o 1 : 0.0(s]
P B O[%] : 80[%] : 100[%]
id TRUE : TRUE
o s machinephase
N N
N
]
~ & 8
S =]
. Filename 20161126-XXM-NBS-product-H
gl Author delta
Experiment single_pulse.ex2
Sample_Td
Solvent
Creation_Time 03:36
. Revision Time 9:47
a7 Current Time = 2-NOV-2017 00:19:50
Comment = single_pulse
Data_Format
Dim Size 13107
o Dim Title 1
<4 Dim_Units tppm]
Dimensions =x
Site ECX 400
Spectrometer INM-ECX400
Field Strength = 9.389766[T] (400[MHz])
24 X_Acq_Duration 2.18365952[s]
X Domain
X Freq 399.78219838 [Miz]
X_Offset 5[ppm]
X Points 16384
X Prescans 1
o X Resolution 0.45794685 [Hz]
N X_Sweep 7.5030012 [kHz]
Irx_pomain 18
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
i Domain 1
< Tri_Freq 399.78219838 [MHz]
- Tri_Offset 5[ppm]
Clipped = FALSE
g Scans 8
g k e seans :
3
gol] L L. M Relaxation Delay = 5(s]
E Recvr_Gain 4
T T T T T Temp_Get 221dc)
8.0 7.0 6.0 50 40 X_90_width = 12[us]
X_Acq_Time 2.18365952(s]
It [ X Angle 45(deg]
X Atn 3.4[aB]
NOQONOVONRS N O SWETLIWY ~oNT D X Pulse 6lus)
LREI83888RY BRE235488 35348 o
NN NN NN NN NN N FEIIFFSIS MW Bm Tri Mode oe
, Dante_Presat FALSE
X : parts per Million : 1H Initial Wait 1(s]
©
oL
i Solutions for Innovation
> | - PROCESSING PARAMETERS ----
dc_balance : 0 : FALSE
sexp : 2.0[Hz] : 0.0[s]
| trapezoid3 : O[%] : 80[8] : 100[%]
zerofill : 1
££t : 1 : TRUE : TRUE
- machinephase
Filename 20161006-XKM-SalenCr-DMSO-
Author = delta
1 Experiment single_pulse_dec
Sample_Td X
Solvent DMSO-D6
3 Creation_Time 6-0CT-2016 17:40:59
vision Time 6-0CT-2016 18:14:03
Current_Time 3-NOV-2017 15:57:27
€ single pulse decoupled gat
Data_Format 1D CoMPLEX
Dim Size
5] Dim_Title
Dim_Units
Dimensions
5 site
Spectrometer
2 Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X Domain -
> | X Freq 100.52530333 [Miz]
X offset 100 [ppm)
X Points 32768
X Prescans 4
5] X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
Irx_pomain 1
| Irr_Freq 399.78219838 [MHz]
Irr_Offset 5(ppm]
~ Clipped FALSE
s Scans 1000
Total_Scans 1000
3 2 Relaxation Delay = 2[s]
e Recvr_Gain 58
g l J l ‘ H 1 m Temp_Get. 21.91dc]
5 X_90_width 9(us]
E X Acq_Time 1.04333312[s]
T T T T T T T T T T X Angle 30[deg]
1800 170.0 160.0 150.0 140.0 1300 120.0 1100 100.0 90.0 XAt 8.823(a8]
Ceulse 3(us]
Irr_Atn Dec 23.03[dB]
Irr_Atn Noe 23.03[aB]
5 2 3 89I2R2ILISZ8R ke e
Qo J HAIN0ONRN08R8 9 Decoupring o
o o N GHdO AN~ O WA o Initial Wait = 1[s]
= E g s i
X : parts per Million : 13C Noe_Time




X : parts per Million : 19F

=
|
S
- JEOL
= Solutions for Innovation
B o
---- PROCESSING PARAMETERS ----
o dc_balance : 0 : FALSE
= N 0 sexp : 0.2[Hz] : 0.0[s]
- trapezoid3 : 0[%] : 80[%] : 100[%]
zero! 1
F ££€ : 1 : TRUE : TRUE
o3 machinephase
=1
= ppm
o NH
24
Filename single_pulse-154.jdf
| Autho; ta
® Experiment = single_pulse.ex2
sample_1d 54678396
Solvent ACETONE-D6
o Creation_Time = 4-NOV-2017 18:38:15
~A Revision_Time 4-NOV-2017 19:50:39
Current_T: 4-NOV-2017 19:50:56
Comment. single_pulse
| Data_Format 1D COMPLEX
© Dim_Size = 52428
Dim_Title
Dim_Units
o Dimensions
[ site
Spectrometer
Field Strength = 9.389766[T] (400 [MHz])
= X_Acq_Duration 0.34603008 [s]
~ % Domain
X_Freq 376.17105393 [MHz]
X offset 0[ppm]
o X_points 65536
I X prescans 1
X_Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Tr_Domain 19¢
<4 Irr_Fre 376.17105393 [MHz]
~ Irr Offset 5[ppm]
Tri_Domain 197
Tri_Freq 376.17105393 [MHz]
o Tri Offset 5[ppm]
=7 Clipped FALSE
3 scans 8
e Total_Scans 8
< s
k=1
o | Relaxation Delay = 5[s]
E cvr_Gain 50
T T T T T T T T T T T T T T T T T T T T T T Temp_Get 16(dc]
600 500 400 300 200 100 O -10.0 -200 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0 X _90_Width = 12[us]
X_Acq_Time 0.34603008[s]
% angle 45[deg]
X atn = 9[as]
XN X_pulse 6[us]
899 Irr_Mode ofe
o o5 o3 Tri Mode = oef
dod Dante_Presat FALSE
- ) !
X : parts per Million : 19F DDA Initial Wait 1(s]
F
<
~7 HO
-~ ,Ph I
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HN N o ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
I e
= trapezoid3( 0[%], 80[%], 100[%] )
«© zerofill( 1)
££6( 1, TRUE, TRUE )
machinephase
ppm
o
24
Filename 20171104-xxm-2-6. JA£
Author delta
Experiment single_pulse.ex2
sample_1d s#682242
o Solvent DMSO-D6
<] Creation_Time 4-NOV-2017 18:43:45
ision_Time 4-NOV-2017 19:44:15
Current_Time 4-NOV-2017 19:44:26
Comment. single_pulse
Data_Format
Dim_5i
o Dim_Title
@] Dim Units
Dimensions
site ECX 400
Spectrometer TNM-ECX400
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration 0.34603008[s]
o % Domain = 19¢
~ X_Fre: 376.17105393 [MHz]
X offset
X_Points 65536
X_Prescans 1
X_Resolution 2.88992217 [Hz]
X_Sweep 189.39393939 [kHz]
Irr_Domain
<] Irr_Freq 376.17105393 [MHz]
~ Irr_Offset 5[ppm]
ri_Domain 197
Tri_Fre 376.17105393 [MHz]
Tri_offset 5[ppm]
Clipped FALSE
3 sca 8
e Total_Scans =
o
< Relaxation Delay = 5[s]
E Recvr_Gain 52
T T T T T T T T T T T T T T T T T T T TT| Temp_Get 15.8(dc]
300 200 100 0 -100 -200 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0-160.0 X _90_Width 12[us]
CAcq_Time 0.34603008[s]
% angle 45[deg]
X atn 9[aB]
o X_pulse 6[us]
o9 Irz_Mode ofs
56 Tri Mode ofe
oo o Presat FALSE
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