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General

For thin layer chromatography (TLC), Merck silica gel 60 F254 aluminum sheets were used and the
compounds were visualized by irradiation with UV light. Flash column chromatography was
performed using Merck silica gel 60 (230-400 mesh) or Yamazen flash column (60 A, 40 pm). 'H
NMR and "*C NMR spectra were recorded on a Bruker Avance 400 or a Bruker Avance 500 with
CryoProbe. Proton chemical shifts are reported in ppm downfield from tetramethylsilane (& 0.00
ppm) or relative to the residual proton signal of the deuterated solvent in CDCl; (& 7.26 ppm).
Carbon chemical shifts were internally referenced to the deuterated solvent signals in CDCl; (6 77.0
ppm). High-resolution mass spectra were recorded on a Thermo Scientific LTQ Orbitrap ESI ion trap
mass spectrometer. Optical rotations were measured on a Jasco P2200 polarimeter.
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1. Synthesis of 1

1.1. Synthesis of (+)-1
Compounds (+)-1 were synthesized by previously reported method.” Compounds 1a,' 1b,” 1c,'
1d,' and 1g,' 1h,' 1i,' 1j,' 1k," and 11 were previously reported.

2 quinine /

= 3 (0.2 equiv) =
R | R i S U

X N o) neat, rt \

Synthesis of (+)-1a'
A mixture of 3-hepten-2-one (2.7 mL, 21 mmol, 5.0 equiv), N-benzylisatin (1.0 g, 4.2 mmol, 1.0
equiv), and quinine (270 mg, 0.84 mmol, 0.2 equiv) was stirred at room temperature for 1 day.! The
mixture was concentrated and purified by flash column chromatography (hexane:EtOAc = 4:1) to give
1a (600 mg, 41%) as a colorless solid. '"H and “C NMR data of 1a were consistent with those
previously reported.’

Compound le
Synthesized from corresponding enone (1.17 mL, 9.2 mmol) and N-benzyl-4-chloroisatin (500 mg,
1.84 mmol) in the presence of quinine (119 mg, 0.37 mmol), flash column chromatography
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(hexane/EtOAc = 4:1), 350 mg, 50%. Ry 0.32 (hexane/EtOAc = 3:1),

pale yellow gum. '"H NMR (500 MHz, CDCls): & 7.38-7.25 (m, 5H),

7.10 (t, J = 8.1 Hz, 1H), 6.93 (d, J= 8.1 Hz, 1H), 6.85 (dt, /= 15.9 Hz,

6.9 Hz, 1H), 6.58 (d, J= 8.1 Hz, 1H), 6.03 (d, /= 15.9 Hz, 1H), 4.95 (d,

J=15.8 Hz, 1H), 4.90 (d, /= 15.8 Hz, 1H), 3.92 (d, J = 16.7 Hz, 1H),

\\Ph 3.80 (brs, 1H, OH), 3.50 (d, J = 16.7 Hz, 1H), 2.21-2.15 (m, 2H),

1.51-1.43 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H). "C NMR (125 MHz,

CDCls: 6 196.8, 176.2, 149.3, 145.1, 135.0, 131.0, 131.01, 130.9, 130.0, 128.8, 127.6, 127.1, 125.6,

123.9, 108.2, 74.9, 44.3, 44.1, 34.5, 21.1, 13.6. ESI-HRMS: m/z caled for C5,H»;03NCI ([M+H]")
384.1361, found 384.1343.

Compound 1f
Synthesized from corresponding enone (1.37 mL, 10.5 mmol) and
N-benzyl-5-nitroisatin (600 mg, 2.10 mmol) in the presence of
quinine (136 mg, 0.42 mmol), flash column chromatography
(hexane/EtOAc = 4:1), 580 mg, 70%. R¢0.27 (hexane/EtOAc =
3:1), pale yellow gum. 'H NMR (500 MHz, CDCls): & 8.22 (d, J
\\Ph = 2.1 Hz, 1H), 8.13 (dd, J = 8.6 Hz, 2.1 Hz, 1H), 7.37-7.26 (m,
5H), 6.88 (dt, /= 15.9 Hz, 7.0 Hz, 1H), 6.76 (d, J = 8.6 Hz, 1H),
6.06 (d, J=15.9 Hz, 1H), 5.00 (d, J = 15.8 Hz, 1H), 4.92 (d, J = 15.8 Hz, 1H), 4.46 (brs, 1H, OH),
3.53(d,J=17.4 Hz, 1H), 3.30 (d, J=17.4 Hz, 1H), 2.23-2.15 (m, 2H), 1.52-1.44 (m, 2H), 0.92 (t, J =
7.3 Hz, 3H). "“C NMR (125 MHz, CDCL): 8 197.1, 176.77, 176.75, 150.5, 148.6, 143.5, 134.2,
130.8, 129.7, 129.0, 128.0, 127.1, 119.8, 109.3, 73.6, 45.7, 44.2, 34.5, 21.1, 13.6. ESI-HRMS: m/z
caled for Co,H»305N, ([IM+H]") 395.1601, found 395.1581.

1.2. Synthesis of (R)-1

Synthesis of (R)-1a

Compound (R)-1a was synthesized by the reported method.> A CFs
mixture of 3-hepten-2-one (660 pL, 5.0 mmol, 10 equiv),
N-benzylisatin (118.5 mg, 0.5 mmol, 1.0 equiv), and catalyst A

(21.0 mg, 0.05 mmol, 0.1 equiv) in THF (10 mL) was stirred at 0 °C ~ F3C N NH
for 4 days. The mixture was concentrated and purified by flash AN N
column chromatography (hexane/EtOAc = 4:1) to give (R)-1a (70.0 [\} _

mg, 40%, er 89:11). This was dissolved in hexane-EtOAc and

generated precipitates were removed by filtration. The filtrate was OMe
catalyst A

S |

concentrated to give (R)-1a (er 94:6) as colorless gum.

Compound (R)-1a
'H and “C NMR data of (R)-1a were consistent with those

_ previously  reported.’ HPLC (Daicel Chiralpak 1C-3,
HO . hexane/i-PrOH = 80:20, 1.0 mL/min, A = 254 nm): #x 30 min (major
@ o) enantiomer, (R)-1a), 44 min (minor enantiomer, (S)-1a).
O
N
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Synthesis of (R)-1b

Compound (R)-1b was synthesized by the reported method.> A mixture of 3-hepten-2-one (897 pL,
6.8 mmol, 10 equiv), isatin (100 mg, 0.68 mmol, 1.0 equiv), and catalyst A (28.6 mg, 0.68 mmol, 0.1
equiv) in THF (1- mL) was stirred at 5 °C for 4 days. The mixture was concentrated, purified by
flash column chromatography (hexane:EtOAc = 7:3), and crystallized from hexane-EtOAc to give
(R)-1b (57.0 mg, 32%, er >99.5:0.5) as colorless crystals.

Compound (R)-1b
'"H and >C NMR data of (R)-1b were consistent with those previously
o reported.” HPLC (Daicel Chiralpak IC-3, hexane/i-PrOH = 70:30,
HO 1.0 mL/min, A = 254 nm): fgr 15 min (major enantiomer, (R)-1b), 29

@ o) min (minor enantiomer, (S)-1b).
@)
N

H

2. Evaluations of Catalysts and Conditions (Tables 1 and 2)

2.1. Procedure for Table 1

To a solution of 1a (69.8 mg, 0.2 mmol, 1.0 equiv) in the indicated solvent (1.0 mL), acid (0.02 mmol,
0.1 equiv) was added at room temperature (25 °C), and the mixture was stirred at the same
temperature (monitored by TLC). At the indicated time point, a portion of the mixture was diluted
with CDCI;, except the reaction in toluene (the reaction in toluene was diluted with toluene-dS8),
which was analyzed by "H NMR to determine the conversion and the dr (2a:3a).

2.2. Procedure for Table 2

To a solution of 1a (69.8 mg, 0.2 mmol, 1.0 equiv) in CHCI; (super dehydrated, indicated volume),
trifluoromethanesulfonic acid (TfOH, indicated amount, either directly or stock solution, see below)
was added at room temperature (25 °C), and the mixture was stirred at the same temperature. The
reaction progress was monitored by TLC analyses and by '"H NMR; a portion of the mixture was
diluted with CDCl; and was analyzed by '"H NMR to determine the conversion and the dr (2a:3a).
The data at the time when the conversion reached >80% are listed in the Table, except where noted.

For the reaction with TfOH (0.1, 0.2, or 0.4 equiv), TfOH (1.76 pL, 3.5 uL, or 7.0 puL, respectively)
was directly added. For the reaction with TfOH (0.05 equiv), a stock solution of TfOH (0.56 M in
THF, 17.6 pL, 0.01 mmol) was added. For the reaction with TfOH (0.02 equiv), a stock solution of
TfOH (0.56 M in THF, 7.0 uL, 0.004 mmol) was added. For the reaction with TfOH (0.01 equiv), a
stock solution of TfOH (0.28 M in THF, 7.0 uL, 0.002 mmol) was added. For the reaction with
TfOH (0.005 equiv), a stock solution of TfOH (0.28 M in THF, 3.5 pL, 0.001 mmol) was added.

Preparation of a stock solution of TfOH 0.56 M in THF: TfOH (10.0 pL, 0.113 mmol) was dissolved
in THF (200 pL). Preparation of TfOH 0.28 M in THF: a stock solution of TfOH (10.0 puL, 0.113
mmol) was dissolved in THF (400 pL).
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3. Intramolecular Oxa-Michael Reactions of 1 (Table 3)

General procedure for the intramolecular oxa-Michael reactions of 1 to afford 2 and 3 (Table 3)
To a solution of 1 (0.2 mmol, 1.0 equiv) in CHCI; (super dehydrated, 4.0 mL), TfOH (0.01, 0.02, or
0.05 equiv as indicated in the Table, stock solution in THF as described in section 2.2) was added at
room temperature (25 °C), and the mixture was stirred at the same temperature until 1 is completely or
almost completely consumed (monitored by TLC). A portion of the mixture was diluted with CDCl;
and was analyzed by 'H NMR to determine the dr (2:3). The mixture was purified by flash column
chromatography (hexane/EtOAc = 95:5 to 90:10) to give 2 and 3.

A 0.2 mmol-scal reaction of 1a to afford 2a (TfOH 0.01 equiv)

To a solution of 1a (69.8 mg, 0.20 mmol, 1.0 equiv) in CHCI; (super dehydrated, 4.0 mL), TfOH
(0.28 M in THF, 7.0 uL, 0.002 mmol, 0.01 equiv) was added at room temperature (25 °C), and the
mixture was stirred for 72 h (monitored by TLC). The dr (2a:3a) was determined by '"H NMR
analysis to be 7:1. The mixture was purified by flash column chromatography (hexane/EtOAc =
95:5 t0 90:10) to give 2a (56.0 mg, 80%) and 3a (3.6 mg, 5%).

A 0.2 mmol-scal reaction of 1a to afford 2a (TfOH 0.05 equiv)

To a solution of 1a (69.8 mg, 0.20 mmol, 1.0 equiv) in CHCIl; (super dehydrated, 4.0 mL), TfOH
(0.56 M in THF, 17.6 uL, 0.001 mmol, 0.05 equiv) was added at room temperature (25 °C), and the
mixture was stirred for 16 h (monitored by TLC). The dr (2a:3a) was determined by '"H NMR
analysis to be 7:1. The mixture was purified by flash column chromatography (hexane/EtOAc =
95:5 t0 90:10) to give 2a (55.0 mg, 79%) and 3a (6.4 mg, 9%).

A 1.0 mmol-scale reaction of 1a to afford 2a (TfOH 0.01 equiv)

To a solution of 1a (349.1 mg, 1.00 mmol, 1.0 equiv) in CHCI; (super dehydrated, 20.0 mL), TfOH
(0.88 uL, 0.01 mmol, 0.01 equiv) was added at room temperature (25 °C), and the mixture was stirred
at the same temperature for 96 h (until 1a is completely consumed, monitored by TLC). The mixture
was purified by flash column chromatography (hexane/EtOAc = 95:5 to 90:10) to give 2a (285.0 mg,
82%) and 3a (29.8 mg, 9%).

Compound 2a (major diastereomer)
(2'R*,6'R*)-1-Benzyl-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione
R¢ 0.30 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCl;):
0 7.36 (dd, J = 7.5 Hz, 0.8 Hz, 1H), 7.34-7.29 (m, 2H), 7.29-7.24 (m, 3H),
7.23 (td, J= 7.5 Hz, 1.2 Hz, 1H), 7.08 (td, J = 7.5 Hz, 0.8 Hz, 1H), 6.69 (d, J
= 7.8 Hz, 1H), 4.99-4.93 (m, 1H), 4.86 (d, /= 15.7 Hz, 1H), 4.83 (d, J = 15.7
Hz, 1H), 2.81 (dd, J = 14.9 Hz, 0.6 Hz, 1H), 2.65 (ddd, J = 14.9 Hz, 2.7 Hz,
\\Ph 1.8 Hz, 1H), 2.53 (dd, J = 14.9 Hz, 1.8 Hz, 1H), 2.41 (dd, /= 14.9 Hz, 11.1 Hz,
1H), 1.75-1.64 (m, 1H), 1.60-1.50 (m, 1H), 1.50-1.30 (m, 2H), 0.97 (t, J=7.3
Hz, 3H). "“C NMR (125 MHz, CDCls): & 204.4, 174.7, 142.2, 135.2, 130.2, 128.8, 127.7, 127.1,
123.9, 123.3, 109.6, 77.7, 71.5, 46.8, 45.5, 43.3, 38.4, 18.1, 13.8. ESI-HRMS: m/z calcd for
C2H2403N ([M+H]") 350.1751, found 350.1747.
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Compound 3a* (minor diastereomer)
(2'R*,6'S*)-1-Benzyl-6'-pr0pyl-5',6'-dihydrospir0[indoline-3,2'-pyran]-2,4'(3'H)-di0ne4
R¢ 0.25 (hexane/EtOAc = 4:1), colorless solid. 'H and >C NMR data were
consistent with the previously reported data.* "H NMR (500 MHz, CDCl;): &
7.34-7.25 (m, SH), 7.23 (td, J = 7.5 Hz, 1.1 Hz, 1H), 7.19 (d, /= 7.5 Hz, 1H),
6.99 (td, J = 7.5 Hz, 0.8 Hz, 1H), 6.73 (d, /= 7.5 Hz, 1H), 4.97 (d, /= 15.8 Hz,
1H), 4.88 (d, J = 15.8 Hz, 1H), 4.36-4.30 (m, 1H), 3.16 (d, J = 14.5 Hz, 1H),
\\Ph 2.68 (dd, J = 14.5 Hz, 11.1 Hz, 1H), 2.62 (ddd, J = 14.5 Hz, 3.0 Hz, 1.5 Hz,
1H), 2.43 (dd, J=14.5 Hz, 1.5 Hz, 1H), 1.80-1.70 (m, 1H), 1.62-1.50 (m, 1H),
1.46-1.20 (m, 2H), 0.84 (t, J = 7.3 Hz, 3H). "°C NMR (125 MHz, CDCls): & 205.6, 173.5, 142.4,
135.0, 130.1, 128.8, 128.0, 127.7, 127.0, 125.1, 122.6, 110.1, 78.4, 73.0, 47.7, 45.5, 43.8, 38.3, 18.2,
13.7. ESI-HRMS: m/z caled for CpHa403N ([M+H]") 350.1751, found 350.1760.

Reaction of 1b to give 2b/3b

Synthesized from 1b (51.8 mg, 0.20 mmol) in the presence of TfOH (0.02 equiv), 96 h, 2b (45.0 mg,
87%) and 3b (3.1 mg, 6%).

Synthesized from 1b (51.8 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 32 h, 2b (40.8 mg,
79%) and 3b (9.6 mg, 18%).

Compound 2b (major diastereomer)
(2'R*,6'R*)-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione

R¢ 0.25 (hexane/EtOAc = 3:1), colorless solid. 'H NMR (500 MHz, CDCls): &
8.64 (s, 1H, NH), 7.33 (d, /= 7.6 Hz, 1H), 7.28 (td, J = 7.6 Hz, 1.1 Hz, 1H),
7.08 (td, J = 7.6 Hz, 0.7 Hz, 1H), 6.89 (d, J = 7.6 Hz, 1H), 4.95-4.85 (m, 1H),
2.77 (d, J=14.8 Hz, 1H), 2.62 (ddd, J = 14.8 Hz, 3.0 Hz, 1.7 Hz, 1H), 2.52 (dd,
J =148 Hz, 1.7 Hz, 1H), 2.40 (dd, J = 14.8 Hz, 11.1 Hz, 1H), 1.72-1.60 (m,
1H), 1.60-1.50 (m, 1H), 1.50-1.30 (m, 2H), 0.88 (t, /= 7.3 Hz, 3H). "°C NMR
(125 MHz, CDCls): 8 204.8, 176.9, 140.3, 130.2, 129.2, 124.1, 123.2, 110.5, 78.0, 71.5, 46.8, 45.5,
38.4, 18.0, 13.8. ESI-HRMS: m/z calcd for C;sH ;303N ([M+H]") 260.1281, found 260.1282.

N
H

Compound 3b? (minor diastereomer)
(2'R*,6'S*)-6'-propyl-S',6'-dihydr0spir0[indoline-3,2'—pyran]-2,4'(3'H)-di0ne2

R¢ 0.22 (hexane/EtOAc = 3:1, colorless solid. 'H and ?C NMR data were
consistent with the previously reported data.”> "H NMR (500 MHz, CDCl;): &
8.39 (s, 1H, NH), 7.30 (td, J = 7.5 Hz, 1.1 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H),
7.01 (td, J=17.5 Hz, 0.9 Hz, 1H), 6.94 (d, J = 7.5 Hz, 1H), 4.39-4.29 (m, 1H),
3.08 (d, J = 14.2 Hz, 1H), 2.69-2.59 (m, 2H), 2.42 (dd, J = 14.2 Hz, 1.4 Hz,
1H), 1.80-1.70 (m, 1H), 1.60-1.50 (m, 1H), 1.47-1.20 (m, 2H), 0.83 (t, J= 7.4
Hz, 3H). "“C NMR (125 MHz, CDCls): & 205.4, 175.1, 140.3, 130.3, 128.2, 125.4, 122.7, 110.9,
78.7, 73.0, 47.6, 45.4, 38.3, 18.2, 13.7. ESI-HRMS: m/z caled for C;sH ;303N ([M+H]") 260.1281,
found 260.1289.
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Reaction of 1c to give 2¢/3c

Synthesized from 1¢ (85.4 mg, 0.20 mmol) in the presence of TfOH (0.02 equiv), 72 h, 2¢ (59.4 mg,
70%) and 3¢ (9.0 mg, 11%).

Synthesized from 1¢ (85.4 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 30 h, 2¢ (56.0 mg,
66%) and 3¢ (19.3 mg, 23%).

Compound 2¢

Rf 0.34 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz,
CDCl): & 7.48 (d, J = 1.9 Hz, 1H), 7.35-7.25 (m, 4H), 7.23-7.20 (m, 2H),
6.56 (d, J = 8.3 Hz, 1H), 4.97-4.90 (m, 1H), 4.84 (d, J = 15.8 Hz, 1H),
4.81 (d, J=15.8 Hz, 1H), 2.77 (d, J = 14.8 Hz, 1H), 2.60 (ddd, J = 14.8 Hz,
2.6 Hz, 1.7 Hz, 1H), 2.47 (dd, J = 14.8 Hz, 1.7 Hz, 1H), 2.37 (dd, J = 14.8
Hz, 11.0 Hz, 1H), 1.72-1.63 (m, 1H), 1.60-1.50 (m, 1H), 1.50-1.34 (m, 2H),
0.91 (t, J = 7.3 Hz, 3H). "C NMR (125 MHz, CDCl3): & 203.7, 174.1,
141.2, 134.7, 133.0, 130.6, 128.9, 127.8, 127.3, 127.0, 116.0, 111.1, 77.5,
71.7,46.8,45.4,43.4, 38.4,18.0, 13.8. ESI-HRMS: m/z calcd for C2.Hp303NBr ([M+H]") 428.0856,
found 428.0853.

Compound 3¢
Rr 0.28 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz,
CDCls): & 7.36-7.26 (m, 5H), 7.24-7.21 (m, 2H), 6.60 (d, J = 8.3 Hz, 1H),
4.93 (d, J = 15.8 Hz, 1H), 4.86 (d, J = 15.8 Hz, 1H), 4.31-4.25 (m, 1H),
3.12 (d, J=14.5 Hz, 1H), 2.70 (dd, J = 14.7 Hz, 11.3 Hz, 1H), 2.63 (ddd,
J = 14.7 Hz, 2.7 Hz, 1.5 Hz, 1H), 2.45 (dd, J = 14.5 Hz, 1.5 Hz, 1H),
ph 1.80-1.70 (m, 1H), 1.64-1.55 (m, 1H), 1.50-1.25 (m, 2H), 0.86 (t, J = 7.3
Hz, 3H). "“C NMR (125 MHz, CDCL): & 204.9, 173.0, 141.4, 134.5,
133.0, 130.0, 128.9, 128.0, 1279, 115.4, 111.5, 78.3, 73.4, 47.4, 45.1, 43.9, 38.2, 18.26, 13.7.
ESI-HRMS: m/z caled for C5,Ha303NBr ([M+H]") 428.0856, found 428.0865.

Reaction of 1d to give 2d/3d

Synthesized from 1d (72.6 mg, 0.20 mmol) in the presence of TfOH (0.02 equiv), 72 h, 2d (65.8 mg,
91%) and 3d (4.2 mg, 5%).

Synthesized from 1d (72.6 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 30 h, 2d (58.7 mg,
80%) and 3d (11.0 mg, 15%).

Compound 2d

R 0.30 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz,
CDCl): & 7.32-7.23 (m, 5H), 7.20-7.18 (m, 1H), 7.03-7.00 (m, 1H), 6.58
(d, J=7.9 Hz, 1H), 5.00-4.93 (m, 1H), 4.85 (d, J=15.7 Hz, 1H), 4.80 (d,
J=15.7 Hz, 1H), 2.79 (d, J = 14.9 Hz, 1H), 2.64 (ddd, J = 14.9 Hz, 2.7
Hz, 1.7 Hz, 1H), 2.52 (dd, /= 14.9 Hz, 1.7 Hz, 1H), 2.40 (dd, /= 14.9 Hz.
11.1 Hz, 1H), 2.31 (s, 3H), 1.72-1.60 (m, 1H), 1.60-1.50 (m, 1H),
1.50-1.34 (m, 2H), 0.90 (t, J = 7.3 Hz, 3H). "“C NMR (125 MHz,
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CDCl): 6 204.5, 174.6, 139.7, 135.3, 133.0, 130.4, 128.7, 127.6, 127.1, 124.7, 109.3, 77.8, 71.4, 46.8,
45.6, 43.3, 38.4, 21.0, 18.1, 13.8.  ESI-HRMS: m/z calcd for Cp3HO3N ([M+H]") 364.1907, found
364.1903

Compound 3d
Rf 0.23 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz,
CDCly): & 7.33-7.23 (m, 5H), 7.03-7.00 (m, 1H), 6.99-6.98 (m, 1H), 6.61
(d, J=7.9 Hz, 1H), 4.94 (d, J = 15.7 Hz, 1H), 4.86 (d, J = 15.7 Hz, 1H),
4.36-4.30 (m, 1H), 3.15 (d, J = 14.2 Hz, 1H), 2.68 (dd, J = 14.6 Hz, 10.9
Hz, 1H), 2.64 (ddd, J = 14.6 Hz, 3.2 Hz, 1.5 Hz, 1H), 2.42 (dd, J = 14.2
\\ph Hz, 1.5 Hz, 1H), 2.27 (s, 3H), 1.80-1.70 (m, 1H), 1.60-1.53 (m, 1H),
1.48-1.25 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H). "“C NMR (125 MHz,
CDCl): ¢ 205.8, 173.4, 140.0, 135.1, 132.3, 130.3, 128.8, 128.0, 127.7, 127.0, 125.9, 109.8, 78.5,
73.0, 47.6, 45.6, 43.8, 38.3, 21.0, 18.2, 13.7. ESI-HRMS: calcd for C»3Ha03N ([M+H]") 364.1907,
found 364.1914

Reaction of 1e to give 2e/3e
Synthesized from 1e (76.6 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 120 h, 2e (38.7 mg,
51%) and 3e (34.5 mg, 45%).

Compound 2e
R¢0.31 (hexane/EtOAc = 4:1), colorless solid. "H NMR (500 MHz, CDCls): &
7.34-7.22 (m, 5H), 7.14 (¢, J = 8.1 Hz, 1H), 7.00 (dd, J = 8.1 Hz, 0.5 Hz, 1H),
6.59 (d, J= 8.1 Hz, 1H), 4.99-4.93 (m, 1H), 4.85 (d, J = 15.7 Hz, 1H), 4.82 (d,
J=15.7 Hz, 1H), 3.42 (d, /= 15.0 Hz, 1H), 2.62 (ddd, J=15.0 Hz, 2.6 Hz, 1.7
Hz, 1H), 2.49 (dd, J = 15.0 Hz, 11.0 Hz, 1H), 2.48 (dd, J = 15.0 Hz, 1.7 Hz,
\\ph 1H), 1.74-1.65 (m, 1H), 1.64-1.52 (m, 1H), 1.50-1.20 (m, 2H), 0.92 (t, J=7.3
Hz, 3H). "C NMR (125 MHz, CDCLy): & 204.4, 174.3, 144.0, 134.8, 131.9,
131.2, 128.9, 127.9, 127.0, 124.8, 124.6, 108.1, 78.3, 71.4, 46.5, 43.5, 42.2, 38.2, 17.8, 13.9.
ESI-HRMS: m/z calcd for C5yH303NCI ([M+H]") 384.1361, found 384.1359.

Compound 3e
R¢ 0.25 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCl;):
0 7.34-7.22 (m, 5H), 7.14 (t, J = 8.0 Hz, 1H) 7.01 (d, J = 8.0 Hz, 1H), 6.60 (d,
J=8.0 Hz, 1H), 4.89 (d, J=15.7 Hz, 1H), 4.75 (d, J=15.7 Hz, 1H), 4.71-4.65
(m, 1H), 3.57 (d, J = 16.8 Hz, 1H), 2.98 (dd, J = 18.1 Hz, 12.2 Hz, 1H), 2.58
(dd, J = 18.1 Hz, 1.9 Hz, 1H), 2.42 (d, J = 16.8 Hz, 1H), 1.78-1.64 (m, 1H),
\\ph 1.64-1.40 (m, 3H), 0.93 (t, /= 7.3 Hz, 3H). "°C NMR (125 MHz, CDCls: §
205.7, 175.6, 144.0, 134.8, 131.3, 131.1, 128.9, 127.8, 127.1, 124.2, 108.3,
78.0, 72.5, 45.8, 43.9, 40.8, 37.6, 18.1, 13.9. ESI-HRMS: calcd for m/z CyH»0sNCI ([M+H])
384.1361, found 384.1366.
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Reaction of 1f to give 2£/3f
Synthesized from 1f (78.8 mg, 0.20 mmol) in the presence of TfOH (0.02 equiv), 96 h, 2f (44.6 mg,
57%) and 3f (21.0 mg, 27%).

Compound 2f
R¢ 0.18 (hexane/EtOAc = 4:1), pale yellow solid. 'H NMR (500 MHz,
CDCl): ¢ 8.27 (d, J = 2.2 Hz, 1H), 8.19 (dd, J = 8.7 Hz, 2.2 Hz, 1H),
7.36-7.28 (m, 3H), 7.24-7.21 (m, 2H), 6.79 (d, J = 8.7 Hz, 1H), 4.97-4.87
(m, 3H), 2.87 (d, /= 14.9 Hz, 1H), 2.68 (ddd, J = 14.8 Hz, 3.0 Hz, 1.5 Hz,
1H), 2.53 (dd, J = 14.9 Hz, 1.5 Hz, 1H), 2.47 (dd, J = 14.8 Hz, 11.1 Hz,
\Ph 1H), 1.75-1.63 (m, 1H), 1.60-1.50 (m, 1H), 1.50-1.34 (m, 2H), 0.91 (t, J =
7.3 Hz, 3H). "CNMR (125 MHz, CDCls): § 202.9, 174.7, 147.8, 143.9,
134.0, 129.5, 129.1, 128.2, 127.1, 127.0, 120.2, 109.4, 77.1, 72.1, 46.8, 45.1, 43.7, 38.3, 18.1, 13.8.
ESI-HRMS: m/z calcd for C2yHp305N, ([M+H]") 395.1601, found 395.1597.

Compound 3f
R¢ 0.13 (hexane/EtOAc = 4:1), pale yellow solid. 'H NMR (500 MHz,
CDCly): & 8.21 (dd, J = 8.7 Hz, 2.2 Hz, 1H), 8.08 (d, J = 2.2 Hz, 1H),
7.37-7.28 (m, 3H), 7.25-7.22 (m, 2H), 6.83 (d, J = 8.7 Hz, 1H), 4.99 (d, J
= 15.8 Hz, 1H), 4.93 (d, J = 15.8 Hz, 1H), 4.39-4.33 (m, 1H), 3.10 (d, J =
14.7 Hz, 1H), 2.78 (dd, J = 15.0 Hz, 11.4 Hz, 1H), 2.70 (ddd, J = 15.0 Hz,
“~ph 2.5 Hz, 1.1 Hz, 1H), 2.56 (dd, J = 14.7 Hz, 1.1 Hz, 1H), 1.80-1.70 (m,
1H), 1.77-1.58 (m, 1H) 1.50-1.25 (m, 2H), 0.87 (t, J = 7.3Hz, 3H). "“C
NMR (125 MHz, CDCls: 8 204.0, 173.9, 147.9, 143.3, 133.9, 129.1, 129.0, 128.3, 127.1, 127.0, 120.4,
109.7, 77.7, 73.8, 47.2, 44.7, 44.3, 38.1, 18.1, 13.7. ESI-HRMS: m/z caled for CyHa3OsN,
(IM+HT") 395.1601, found 395.1607.

Reaction of 1g to give 2g/3g

Synthesized from 1g (54.6 mg, 0.20 mmol) in the presence of TfOH (0.02 equiv), 48 h, 2g (43.2 mg,
80%) and 3g (6.8 mg, 12%).

Synthesized from 1g (54.6 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 48 h, 2g (43.0 mg,
79%) and 3g (9.9 mg, 18%).

Compound 2g
R 0.21 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCl):
8 7.37-7.33 (m, 2H), 7.12 (td, J = 7.8 Hz, 0.6 Hz, 1H), 6.82 (dd, J = 7.8 Hz, 0.6
Hz, 1H), 4.98-4.87 (m, 1H), 3.14 (s, 3H), 2.75 (dd, J = 14.8 Hz, 0.5 Hz, 1H),
2.62 (ddd, J= 14.8 Hz, 2.8 Hz, 1.8 Hz, 1H), 2.45 (dd, J = 14.8 Hz, 1.8 Hz, 1H),
2.38 (dd, J = 14.8 Hz, 11.1 Hz, 1H), 1.70-1.60 (m, 1H), 1.59-1.49 (m, 1H),
Me 1.48-1.30 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H). 'C NMR (125 MHz, CDCL): &
204.4, 174.6, 143.0, 130.2, 128.7, 123.8, 123.3, 108.5, 77.7, 71.5, 46.7, 45.6,
38.5,25.9,18.0, 13.9. ESI-HRMS: m/z calcd for C1sHa0O03N ([M+H]") 274.1438, found 274.1437.
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Compound 3g4

R¢ 0.13 (hexane/EtOAc = 4:1), colorless solid. 'H and *C NMR data were
consistent with the previously reported data. "H NMR (500 MHz, CDCl;): &
7.36 (td, J=7.8 Hz, 1.1 Hz, 1H), 7.18 (d, J= 7.8 Hz, 1H), 7.04 (td, /= 7.8 Hz,
0.8 Hz, 1H), 6.88 (d, /= 7.8 Hz, 1H), 4.37-4.29 (m, 1H), 3.22 (s, 3H), 3.09 (d,
J=14.3 Hz, 1H), 2.66 (dd, J = 14.6 Hz, 11.0 Hz, 1H), 2.60 (ddd, J = 14.6 Hz,
3.1 Hz, 1.6 Hz, 1H), 2.36 (dd, J = 14.3 Hz, 1.6 Hz, 1H), 1.79-1.69 (m, 1H),
1.60-1.50 (m, 1H), 1.40-1.20 (m, 2H), 0.83 (t, J = 7.3 Hz, 3H). "*C NMR
(125 MHz, CDCl3): & 205.6, 173.2, 143.3, 130.2, 127.9, 125.0, 122.6, 109.0, 78.4, 73.0, 47.6, 45.5,
38.3,26.4,18.1,13.7. ESI-HRMS: m/z calcd for CiHaO3N ([M+H]") 274.1438, found 274.1443.

Reaction of 1h to give 2h/3h
Synthesized from 1h (60.2 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 72 h, 2h/3h (48.5
mg, 80% as a mixture of 2h/3h = 3:1).

Compound 2h/3h (3:1)

R¢ 0.35 (hexane/EtOAc = 4:1), colorless gum. 'H NMR (500
MHz, CDCls): 2h/3h = 3:1, 6 8.31 (d, J = 8.0 Hz, 1H x 1/4),
8.25-8.21 (m, 1H x 3/4), 7.44-7.39 m, 2H x 3/4 + 1H x 1/4),
7.28 (td, J=7.5 Hz, 1.0 Hz, 1H x 3/4), 7.25-7.18 (m, 2H x 1/4),
4.77-4.70 (m, 1H x 3/4), 4.35-4.25 (m, 1H x 1/4), 3.05 (d, J =
15.0 Hz, I1H x 1/4), 2.79 (d, /= 15.0 Hz, 1H x 3/4), 2.71 (s, 3H
x 1/4), 2.68-2.60 (m, 1H x 3/4 + 2H x 1/4), 2.64 (s, 3H x 3/4),
1.73-1.23 (m, 4H), 0.89 (t, J = 7.4 Hz, 3H x 3/4), 0.83 (t, J =
7.4 Hz, 3H x 1/4). ">C NMR (125 MHz, CDCls): 2h/3h = 3:1, § 204.7, 203.6, 175.0, 174.1, 170.5,
170.4, 139.8, 139.6, 130.8, 130.7, 127.9, 127.3, 125.9, 125.2, 124.5, 123.7, 117.3, 116.9, 78.0, 77.7,
72.5,72.2,47.3, 46.7, 45.8, 45.1, 38.4, 38.1, 26.6, 26.5, 18.07, 18.05, 13.8, 13.6. ESI-HRMS: m/z
calcd for C17H,004N ([M+H]") 302.1387, found 302.1384.

Reaction of 1i to give 2i/3i
Synthesized from 1i (67.0 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 24 h, 2i (52.3 mg,
78%) and 3i (10.5 mg, 16%).

Compound 2i

Re 0.31 (hexane/EtOAc = 4:1), pale yellow gum. 'H NMR (500 MHz,
CDCly): & 7.52-7.49 (m, 2H), 7.44 (dd, J = 7.5 Hz, 0.6 Hz, 1H), 7.42-7.38 (m,
3H), 7.29 (td, J= 7.5 Hz, 1.0 Hz, 1H), 7.16 (td, /= 7.5 Hz, 0.5 Hz, 1H), 6.85 (d,
J=17.5 Hz, 1H), 5.00-4.90 (m, 1H), 2.85 (d, J = 15.0 Hz, 1H), 2.64 (ddd, J =
15.0 Hz, 2.5 Hz, 1.6 Hz, 1H), 2.63 (dd, J = 15.0 Hz, 1.6 Hz, 1H), 2.42 (dd, J =
15.0 Hz, 11.0 Hz, 1H), 1.75-1.65 (m, 1H), 1.60-1.50 (m, 1H), 1.50-1.35 (m,
2H), 0.91 (t, J = 7.4 Hz, 3H). ">C NMR (125 MHz, CDCls): § 204.2, 173.8,
143.0, 133.4, 130.2, 129.5, 128.6, 128.1, 126.1, 124.2, 123.8, 109.8, 77.7, 71.5, 46.6, 45.7, 38.4, 18.0,
13.8. ESI-HRMS: m/z caled for C51H2O3N ([M+H]") 336.1594, found 336.1596.
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Compound 3i

R 0.25 (hexane/EtOAc = 4:1), pale yellow gum. 'H NMR (500 MHz, CDCl;):
0 7.56-7.51 (m, 2H), 7.45-7.41 (m, 3H), 7.31-7.24 (m, 2H), 7.07 (t, J = 7.8 Hz,
1H), 6.86 (d, /= 7.8 Hz, 1H), 4.44-4.35 (m, 1H), 3.16 (d, J = 14.4 Hz, 1H), 2.70
(dd, J=14.7 Hz, 11.2 Hz, 1H), 2.64 (ddd, J = 14.7 Hz, 2.5 Hz, 1.5 Hz, 1H), 2.53
(dd, J = 14.4 Hz, 1.5 Hz, 1H), 1.80-1.70 (m, 1H), 1.60-1.55 (m, 1H), 1.48-1.25
(m, 2H), 0.86 (t, J= 7.4 Hz, 3H). ">C NMR (125 MHz, CDCl3): § 205.6, 172.6,
143.4, 133.7, 130.1, 129.6, 128.3, 127.9, 126.5, 125.2, 123.1, 110.3, 78.4, 73.0, 47.5, 45.6, 38.3, 18.2,
13.7.  ESI-HRMS: m/z calcd for CyH,,03N ([M+H]") 336.1594, found 336.1602

Reaction of 1j to give 2j/3j
Synthesized from 1j (78.2 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 48 h, 2g (65.1 mg,
83%) and 3g (11.2 mg, 14%).

Compound 2j

/\/\/ R¢ 0.33 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz,
“ CDCls): 6 7.37 (dd, J=17.5 Hz, 0.9 Hz, 1H), 7.33-7.23 (m, 5SH), 7.21 (td,
J=17.5Hz, 1.2 Hz, 1H), 7.07 (td, J = 7.5 Hz, 0.8 Hz, 1H), 6.69 (d, J =
7.5 Hz, 1H), 4.97-4.91 (m, 1H), 4.87 (d, J=15.7 Hz, 1H), 4.82 (d, J =
15.7 Hz, 1H), 2.81 (d, J = 15.0 Hz, 1H), 2.65 (ddd, J = 15.0 Hz, 2.5 Hz,
\\Ph 1.5 Hz, 1H), 2,57 (dd, J = 15.0 Hz, 1.5 Hz, 1H), 2.41 (dd, J = 15.0 Hz,
11.0 Hz, 1H), 1.72-1.65 (m, 1H), 1.60-1.50 (m, 1H), 1.45-1.20 (m, 8H),
0.85 (t, J = 6.8Hz, 3H). "“C NMR (125 MHz, CDCl): § 204.4, 174.6, 142.2, 135.2, 130.2, 128.8,
127.7, 127.1, 123.9, 123.3, 109.5, 77.7, 71.7, 46.8, 45.5, 43.3, 36.3, 31.6, 29.0, 24.8, 22.4, 14.0.

ESI-HRMS: m/z caled for C,sH3003N ([M+H]") 392.2220, found 392.2213.

Compound 3j
Ry 0.28 (hexane/EtOAc = 4:1), colorless solid. '"H NMR (500 MHz,
CDCl): 6 7.34-7.24 (m, 5H), 7.23 (t, J = 7.5 Hz, 1H), 7.18 (d, J = 7.5
Hz, 1H), 6.99 (t, J= 7.5 Hz, 1H), 6.74 (d, J = 7.5 Hz, 1H), 4.97 (d, J =
15.8 Hz, 1H), 4.87 (d, J = 15.8 Hz, 1H), 4.34-4.27 (m, 1H), 3.16 (d, J =
14.3 Hz, 1H), 2.68 (dd, J = 15.0 Hz, 11.0 Hz, 1H), 2.65-2.60 (m, 1H),
\\Ph 243 (d, J = 14.3 Hz, 1H), 1.80-1.70 (m, 1H), 1.65-1.50 (m, 1H),
1.40-1.15 (m, 8H), 0.81 (t, J = 6.8 Hz, 3H). '">C NMR (125 MHz,
CDCl): 6 205.6, 173.4, 142.4, 135.0, 130.1, 128.8, 128.0, 127.7, 127.0, 125.1, 122.6, 110.0, 78.4,
73.3, 47.7, 45.5, 43.8, 36.3, 31.5, 28.8, 24.8, 22.4, 13.9. ESI-HRMS: m/z calcd for C,sH3oOsN
([IM+H]") 392.2220, found 392.2225.

Reaction of 1k to give 2k/3k
Synthesized from 1k (34.9 mg, 0.10 mmol) in the presence of TfOH (0.02 equiv) in CHCI; (2.0 mL),
144 h, 2k (23.0 mg, 66%) and 3k (4.9 mg, 14%).

Synthesized from 1k (69.8 mg, 0.20 mmol) in the presence of TfOH (0.05 equiv), 96 h, 2k (53.0 mg,
76%) and 3k (16.6 mg, 24%),).
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Compound 2k
R 0.25 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCLs): &
7.36 (d, J=17.5 Hz, 1H), 7.33-7.29 (m, 2H), 7.28-7.21 (m, 4H), 7.08 (t, J= 7.5
Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 4.89 (d, J = 15.7 Hz, 1H), 4.81 (d, J = 15.7
Hz, 1H), 4.71 (ddd, /= 11.0 Hz, 6.0 Hz, 3.0 Hz, 1H), 2.80 (d, /= 15.0 Hz, 1H),
2.64 (ddd, J=15.0 Hz, 3.0 Hz, 1.5 Hz, 1H), 2.54 (dd, /= 15.0 Hz, 1.5 Hz, 1H),
\\Ph 2.44 (dd, J = 15.0 Hz, 11.0 Hz, 1H), 1.90-1.80 (m, 1H), 0.95 (d, J = 6.8 Hz,
6H). '“C NMR (125 MHz, CDCls: § 204.9, 174.7, 142.2, 135.2, 130.1, 128.9,
128.8, 127.7, 127.0, 123.9, 123.3, 109.5, 77.5, 76.1, 45.5, 43.6, 43.3, 33.0, 18.0, 17.3. ESI-HRMS:
calcd for m/z C2oH,403N ([M+H]") 350.1751, found 350.1759.

Compound 3k
R 0.21 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCl):
0 7.35-7.25 (m, 5H), 7.22 (t, J = 7.6 Hz, 1H), 7.20 (d, J = 7.6 Hz, 1H), 7.00 (t,
J=17.6 Hz, 1H), 6.72 (d, J= 7.6 Hz, 1H), 4.97 (d, J = 15.8 Hz, 1H), 4.86 (d, J
= 15.8 Hz, 1H), 4.03 (ddd, /= 11.0 Hz, 6.3 Hz, 3.0 Hz, 1H), 3.13 (d, /= 14.3
Hz, 1H), 2.72 (dd, J = 14.5 Hz, 11.0 Hz, 1H), 2.66-2.61 (m, 1H), 2.44 (dd, J =
\\Ph 14.3 Hz, 1.3 Hz, 1H), 1.99-1.87 (m, 1H), 0.93 (d, /= 6.8 Hz, 3H), 0.91 (d, J =
6.8 Hz, 3H). "“C NMR (125 MHz, CDCls): & 206.1, 173.5, 142.4, 135.0,
130.1, 128.8, 128.0, 127.7, 127.0, 125.0, 122.6, 110.0, 78.2, 77.9, 45.4, 44.7, 43.8, 33.2, 18.3, 17.5.
ESI-HRMS: m/z caled for CypHa403N ([M+H]") 350.1751, found 350.1746.

Reaction of 11 to give 21
Synthesized from 11 (63.0 mg, 0.16 mmol) in the presence of TfOH (0.05 equiv) in CHCl; (3.2 mL),
192 h, 21 (29.0 mg, 46%). Byproduct 41' (12.6 mg, 20%) was also isolated.

Compound 21
R¢ 0.22 (hexane/EtOAc = 4:1), colorless solid. 'H NMR (500 MHz, CDCls):
0 7.48 (d, J =17.5 Hz, 1H), 7.45-7.42 (m, 2H), 7.40-7.21 (m, 9H), 7.11 (t, J =
7.5 Hz, 1H), 6.70 (d, J= 7.5 Hz, 1H), 6.03 (dd, /= 11.0 Hz, 3.2 Hz, 1H), 4.92
(d, J=15.7 Hz, 1H), 4.79 (d, J=15.7 Hz, 1H), 2.98 (d, J = 14.9 Hz, 1H), 2.89
(ddd, J = 14.7 Hz, 3.2 Hz, 1.7 Hz, 1H), 2.76 (dd, J = 14.7 Hz, 11.0 Hz, 1H),
“ph 2.60 (dd, J = 14.9 Hz, 1.7 Hz, 1H). "“C NMR (125 MHz, CDCls): & 203.3,
174.5, 142.3, 140.6, 135.1, 130.4, 128.9, 128.6, 128.5, 128.2, 127.8, 127.2,
126.0, 124.0, 123.5, 109.7, 78.1, 73.6, 48.8, 45.8, 43.5. ESI-HRMS: m/z calcd for C,sH»,O3N
([M+H]") 384.1594, found 384.1589

Compound 41

R¢ 0.38 (hexane/EtOAc = 4:1), red solid. 'H and °C NMR data were
consistent with the previously reported data.! 'H NMR (500 MHz,
CDCl): 6 8.46 (d, J = 7.7 Hz, 1H), 7.74 (d, J = 16.2 Hz, 1H), 7.59-7.54
(m, 3H), 7.40-7.36 (m, 3H), 7.29-7.18 (m, 6H), 7.02 (d, /= 16.2 Hz, 1H),
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6.97 (t, J = 7.7 Hz, 1H), 6.64 (d, J = 7.7 Hz, 1H), 491 (s, 2H). *C NMR (125 MHz, CDCL): &
189.9, 168.3, 145.2, 145.1, 135.9, 135.4, 134.2, 132.6, 131.0, 129.0, 128.8, 128.6, 128.1, 128.0, 127.7,
127.5, 127.2, 122.9, 120.4, 109.1, 43.8.

4. Stability Evaluations of Products 2 and 3

Treatment of 2a under the TfOH-catalyzed oxa-Michael reaction conditions

To a solution of 2a (11.0 mg, 0.031 mmol, 1.0 equiv) in CHCI; (super dehydrated, 620 uL), TFOH
(0.56 M in THF, 1.1 uL, 0.00062 mmol, 0.02 equiv) was added at room temperature (25 °C), and the
mixture was stirred at the same temperature for 24 h. The mixture was diluted with CDCl; and
analyzed by '"H NMR. No changes of 2a were detected.

TfOH (0.02 or 0.05 equiv)

CHCl,
rt

» 2a (no changes)

no formation of

\\Ph

1a water-eliminated product from 1a

To a solution of 2a (11.0 mg, 0.031 mmol, 1.0 equiv) in CHCI; (super dehydrated, 620 uL), TfOH
(0.56 M in THF, 2.8 puL, 0.0016 mmol, 0.05 equiv) was added at room temperature (25 °C), and the
mixture was stirred at the same temperature for 24 h. The mixture was diluted with CDCl; and
analyzed by '"H NMR. No changes of 2a were detected.

Treatment of 2a/3a (3:1) under the TfOH-catalyzed oxa-Michael reaction conditions

To a solution of 2a/3a (3:1, 32.0 mg, 0.091 mmol, 1.0 equiv) in CHCl; (super dehydrated, 1.82 mL),
TfOH (0.56 M in THF, 3.3 pL, 0.0018 mmol, 0.02 equiv) was added at room temperature (25 °C),
and the mixture was stirred at the same temperature for 24 h. The mixture was diluted with CDCl;
and analyzed by '"H NMR. No changes of the ratio of 2a/3a and no decompositions were detected.

To a solution of 2a/3a (3:1, 30.0 mg, 0.085 mmol, 1.0 equiv) in CHCl; (super dehydrated, 1.70 mL),
TfOH (0.56 M in THF, 7.5 pL, 0.0042 mmol, 0.05 equiv) was added at room temperature (25 °C),
and the mixture was stirred at the same temperature for 24 h. The mixture was diluted with CDCl;
and analyzed by '"H NMR. No changes of the ratio of 2a/3a and no decompositions were detected.
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Treatment of 3a under the TfOH-catalyzed oxa-Michael reaction conditions

To a solution of 3a (2.0 mg, 0.0057 mmol, 1.0 equiv) in CHCI; (super dehydrated, 114 uL), TfOH
(0.28 M in THF, 0.4 pL, 0.0001 mmol, 0.02 equiv) was added at room temperature (25 °C), and the
mixture was stirred at the same temperature for 24 h. The mixture was diluted with CDCl; and
analyzed by '"H NMR. No changes of 3a were detected.

5. Intramolecular Oxa-Michael Reactions of (R)-1 (Scheme 2)

Reactions of (R)-1a

To a solution of (R)-1a (er 94:6, 50.0 mg, 0.14 mmol, 1.0 equiv) in CHCl; (super dehydrated, 2.8 mL),
TfOH (0.56 M in THF, 12.2 uL, 0.007 mmol, 0.05 equiv) was added at room temperature (25 °C),
and the mixture was stirred for 16 h (monitored by TLC). The dr (2a:3a) was determined by 'H
NMR analysis to be 7:1.  The mixture was purified by flash column chromatography (hexane/EtOAc
= 95:5 then 90:10) to give (2'R,6'R)-2a (40.0 mg, 80%, er 94:6) and (2'R,6'S)-3 (5.5 mg, 11%, er
94:6).

Compound (2'R,6'R)-2a (major diastereomer)
(2'R,6'R)-1-Benzyl-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione

N Colorless solid. HPLC (Daicel Chiralpak IC-3, hexane/i-PrOH = 90:10, 1.0
6'R; o) mL/min, A = 254 nm): g 37 min (major enantiomer, (2'R,6'R)-2a), 43 min
O2R (minor enantiomer, (2'S,6'S)-2a).
©\N

\\Ph

Compound (2'R,6'S)-3a (minor diastereomer)
(2'R,6'S)-1-Benzyl-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione

Colorless solid. HPLC (Daicel Chiralpak I1C-3, hexane/i-PrOH = 90:10, 1.0
mL/min, A = 254 nm): fzr 52 min (major enantiomer, (2'R,6'S)-3a), 79 min
(minor enantiomer, (2'S,6'R)-3a).

Reactions of (R)-1b

To a solution of (R)-1b (er >99.5:0.5, 42.0 mg, 0.16 mmol, 1.0 equiv) in CHCIl; (super dehydrated, 3.2
mL), TfOH (0.56 M in THF, 14.3 pL, 0.008 mmol, 0.05 equiv) was added at room temperature
(25 °C), and the mixture was stirred for 30 h (monitored by TLC). The dr (2b:3b) was determined
by '"H NMR analysis to be 4:1. The mixture was purified by flash column chromatography
(hexane/EtOAc = 95:5 then 90:10) to give (2'R,6'R)-2b (32.4 mg, 77%, er >99.5:0.5) and (2'R,6'S)-3b
(7.9 mg, 19%, er >99.5:0.5).
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Compound (2'R,6'R)-2b (major diastereomer)
(2'R,6'R)-1-Benzyl-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione

Colorless solid. [a]*'p +11 (¢ 0.40, CH,Cl,). HPLC (Daicel Chiralpak
IC-3, hexane/i-PrOH = 70:30, 1.0 mL/min, A = 254 nm): fg 18 min (minor
enantiomer, (2'S,6'S)-2b), 21 min (major enantiomer, (2'R,6'R)-2b). HPLC
(Daicel Chiralpak IB-3, hexane/i-PrOH = 90:10, 0.6 mL/min, A = 254 nm): tr
17.3 min (minor enantiomer, (2'S,6'S)-2b), 18.2 min (major enantiomer,
(2'R,6'R)-2Db).

Compound (2'R,6'S)-3b (minor diastereomer)
(2'R,6'S)-1-Benzyl-6'-propyl-5',6'-dihydrospiro[indoline-3,2'-pyran]-2,4'(3' H)-dione

6. References

Colorless solid. HPLC (Daicel Chiralpak IC-3, hexane/i-PrOH = 70:30, 1.0
mL/min, A = 254 nm): fx 12 min (major enantiomer, (2'R,6'S)-3b), 16 min
(minor enantiomer, (2'S,6'R)-3b). HPLC (Daicel Chiralpak IB-3,
hexane/i-PrOH = 90:10, 0.6 mL/min, A = 254 nm): fx 18.5 min (minor
enantiomer, (2'R,6'S)-3b), 20.3 min (major enantiomer, (2'S,6'R)-3b).

(1) J. R. Huang, M. Sohail, T. Taniguchi, K. Monde, and F. Tanaka, Angew. Chem. Int. Ed. 2017, 56,

5853.

(2) H.-L. Cui and F. Tanaka, Chem. Eur. J. 2013, 19, 6213.
(3) Q. Guo, M. Bhanushali, and C. G. Zhao, Angew. Chem. Int. Ed, 2010, 49, 9460.
(4) H.-L. Cui, P. V. Chouthaiwale, F. Yin, and F. Tanaka, Organic. Biomol. Chem. 2016, 14, 1777.
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Current Data Parameters

NAME MH-75-CS
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20190402

Time 10.53 h
INSTRUM Avance
PROBHD 2167889 0002 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 9.3756

DW 50.000 usec
DE 10.45 usec
TE 298.2 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 4.00 usec
Pl 12.00 usec
PLW1 7.84999990 W

F2 - Processing parameters
ST 65536

SF 500.1300124 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME MH-75-CS
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20190402
Time 10.53 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 9.3756
DW 50.000 usec
DE 10.45 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 7.84999990 W
F2 - Processing parameters
ST 65536
SF 500.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_—
Cl
HO 0
(0]
N
Ph/>
1e

S17



o ~ WO~ WHOMSWOM N
()} N M ANOOOOWWH WO N n O N WO
N : . N O~ o
e} e} [eNToNTo I e N ool o Nesl [ee] . .
(o)) [ OO NNNNN (@] ~ O
— — A A A A A A A A A — ~c~ o~
—_—
Cl
HO 0
(0]
N
Ph
1e

44 .34
44,13

~

—34.51

—21.20

—13.65

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70

Current Data Parameters

h

Hz
Hz
sec

usec
usec
K
sec
sec

MHz

usec
usec
W
MHz

usec
W
W
W

MHz

Hz

NAME MH-75-CS
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190402
Time 11.38
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 750
DS 4
SWH 30120.482
FIDRES 0.919204
AQ 1.0878977
RG 101
DW 16.600
DE 30.00
TE 298.1
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 125.7703643
NUC1 13C
PO 3.33
Pl 10.00
PLW1 27.29999924
SFO02 500.1320005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00
PLW2 7.84999990
PLW12 0.17662001
PLW13 0.08870100
F2 - Processing parameters
SI 32768
SF 125.7577947
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40
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8.223
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8.129
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7.347
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HO
O,N O
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Ph
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mmngmmooooggl\l\oogmgmmmmmgm(\l\—«ﬁmwwgggow Current Data Parameters
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e NAME MH-81-Clean spectera
N0 VOV OVOVOVOVLVUODLITINOMNOANNNNNAAAADO OO EXPNO 1
F2 - Acquisition Parameters
Date 20190402
Time 18.17 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 8.54834
DW 50.000 usec
DE 10.45 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 7.84999990 W
F2 - Processing parameters
ST 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L
S S U A L A L I L I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
& 13|88 (3 3 = |2 s |13 R
(=[] < O] o N o [=2[=] N N ™
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o~ — MMM MMNMNANNNN ) O) 00 00 0 ™~ ™~ o o Current Data Parameters
© © © A N N N A ©WY©Y 6w © o NAME MH-81-Clean spectera
EXPNO 1
NN ~\WE Nl | i
F2 - Acquisition Parameters
Date_ 20190402
Time 18.17 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 8.54834
DW 50.000 usec
DE 10.45 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
4J SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
T T T T T T T T T T T T 1 Pl 12.00 usec
8.4 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 ppm  PLW1 7.84999990 W
F2 - Processing parameters
o o~ — s o™ SO0 WO SO SN~ ™M ® SO ST 65536
8228 < 30 6% SORRSSY 5E25RT 288 SF 500.1300126 Mz
T < B o SR NE NN S Soo wow EM
SSB 0
/. I N WV ;
GB 0
PC 1.00
_—
HO
O,N o
0]
Ei
. A Ph
1f
T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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[I9] ~ w0 WO HOFTOOI> M
— ~ ~ NDWWOWNOMSOO WM n o< m ~ o O [@To) Current Data Parameters
. o . e e e e e e e e e e e ANl O ™~ WO ~ [Te) — O NAME MH-81-Clean spectera- C13
~ O WO OO0 M<FT OO ™o O™ o e e e P . . . EXPNO 3
() ~ O FTONONNNNAO o~ oM ToRES Y — ™M PROCNO 1
— — L B e T e O e TR e R e IO s O e B | ~ro~r~ TN [V
F2 - Acquisition Parameters
VNN N VT
Time 19.21 h
INSTRUM Avance
PROBHD 7Z167889 0002 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
_ AQ 1.0878977 sec
RG 101
DW 16.600 usec
H DE 30.00 usec
TE 298.1 K
O,N O ©) D1 2.00000000 sec
D11 0.03000000 sec
O TDO 1
SFO1 125.7703643 MHz
N NUC1 13C
PO 3.33 usec
Pl 10.00 usec
Ph PLW1 27.29999924 W
1f SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 7.84999990 W
PLW12 0.17662001 W
PLW13 0.08870100 W
F2 - Processing parameters
SI 32768
SF 125.7577955 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
" W L n m . 1 1
I ) I ) I ) I ) I ) I I ) I I ) I ) I )
200 180 160 140 120 100 80 60 40 20 0 rpm
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N~ NSNS SN NSNS NN NN NN NS00 TFTANNNNNNNANNNNNNAHO OO gggggo }
F2 - Acquisition Parameters
Date 20190125
Time 11.47 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zg30
\/,/ D 65536
.. SOLVENT cDC13
(e} NS 16
o) DS 2
\ SWH 10000.000 Hz
w FIDRES 0.305176 Hz
(e} AQ 3.2767999 sec
N RG 32
DW 50.000 usec
) DE 11.14 usec
TE 298.0 K
Ph D1 1.00000000 sec
2a TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
AJ UJMJ“ MMUL .
1 10 9 8 5 4 0 ppm
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~ WOMONHAAO O~ I~ T NN o 0 00 o urrent Data Parameters
NS A1 I |
F2 - Acquisition Parameters
Date_ 20190125
Time 11.47 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
f f f f f f T T f f f f f FIDRES 0.305176 Hz
.35 .30 7.25 7.20 15 7.10 7.05 7.0 6.95 .90 6.85 6.80 6.75 6.70 ppm 20 3.2767999 sec
WO~ OOV O MO O o DW 50.000 usec
aaqAqNNAqAANNNNR NN % DE 11.14 usec
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T BC 1.00
.35 .30 25 5.20 5.15 5.10 5.05 5.00 4.95 4.90 85 4.80 4.75 4.70 4.65 4.60 4.55 ppm
o N ™M N DA OO T O — O — O ™ — < N
NN [e) o)) LWVWLOWwWOWmMmmMmmMmmM < ™M — O < N o
0 00 ~ -~ O W W WYL 0 n mn 0 < < s [sp} \/
N N NN NANANNNNNN NN N N N N N N ‘.
VoV N/ A W . °
(@)
W
@)
N
Ph
2a
T T T T T T T T T
2. 85 2.80 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 2.35 ppm 8§23
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Current Data Parameters

NAME MH-83-MAJOR-CLEAN-C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190125

Time 12.03 h
INSTRUM Avance
PROBHD 72151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 172

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
SI 32768

SF 125.7577946 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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ODNOMOVWONSNONMOANITANSTNAOANTONOANOTANTADNT H0OONOOMSMS > N ®
NMANAOOELOVOLFANNAAND AODNND>FMOONOSFOOFLFOM TN OO N current Data Parameters
NOMOOONNNNNNNNNNAATOONARNNISI=ON OO OWOWWOWWO LM N O WO O

O MH-83-Minor-clean spectra
NSNS NN NN NN NN 00OV VOTIFFTTITNNANNNNNNNNNNAAAOD OO g;gggo }
F2 - Acquisition Parameters
Date 20190126
Time 14.03 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
) NS 16
(0) DS 2
N SWH 10000.000 Hz
FIDRES 0.305176 Hz
) AQ 3.2767999 sec
N RG 32
DW 50.000 usec
DE 11.14 usec
Ph TE 298.0 K
D1 1.00000000 sec
3a TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300124 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T
—

|
18 J“L ) JLJM,MML il

L B B I I L I I IR

x
5 4 3 2 1 0 -1 ppm
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Current Data Parameters

NAME
EXPNO
PROCNO

1
1

MH-83-Minor-clean spectra

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO
SFO1
NUC1

PO

Pl

PLW1

20190126
14.03
Avance
7Z151574_0027 (
zg30

65536
CDC13

16

2
10000.000
0.305176
3.2767999
32

50.000
11.14
298.0
1.00000000

1
500.1330883
1H

2.67

8.0
23.68499947

h

Hz
Hz
sec

usec
usec
K
sec
MHz

usec

0 usec

w

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

65536
500.1300124 MHz
EM
0
0.30 Hz
0
1.00
(0]
(@)
W
0]
Ei
Ph
3a
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g S g g B I_f‘_'.) ﬁ :r: £ (LQ g : ‘C_|) g Current Data Pargmeters
[ ) @ MMM MOOMOOOMMOM™M™M NAME MH-83-Minor-clean spectra
. . . . . . . . . . . . . . EXPNO l
< < SRS IS ISR NS PROCNO 1
‘ ‘ ‘ ‘ \\\ ///// F2 - Acquisition Parameters
Date_ 20190126
Time 14.03 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
T T T T T T T T T T T T PO 2.67 usec
Pl 8.00 usec
5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 ppm e 5368499947
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
~ O TN M 0N OO OO O~ WDW EM
~ OO ITOM A A OO < S N
— — [\kOLOLOkOLOkOkOkOLOkOkO SIS SSB 0
. LB 0.30 Hz
oI ep} NNNNC\INNNNNC\IC\I NN NN GR 0
] S22
o
O
W'
0]
B
Ph
3a
3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 Ppm
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‘_‘ o O LD > > A [~ 0O —H OO Current Data Parameters
O < T O HO OO WA < IO O <t O o O™~ N O ™M [Q\V) NAME MH-83-Minor-Clean spectra-again-C13
. . e & e e e & & & e e <t N O ™~ O O 0 O M N [~ (@) EXPNO 1
Lo ™ AN OWOWMSIMSWNO . e . PROCNO !
(@] o~ ST MO ANANNNNN A o~ oOm O~ 1 ™M o QO ™M (@) F2 - Acquisition Parameters
[Q\V — D B B s T s O T s T T B s [ e N — | Date 20190220
Time 12.44 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 6.50 usec
O TE 298.0 K
D1 2.00000000 sec
(@) D11 0.03000000 sec
TDO 1
we SFO1 125.7703643 MHz
\ NUC1 13C
O PO 3.33 usec
Pl 10.00 usec
N PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
Ph PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
3a
F2 - Processing parameters
ST 32768
SF 125.7577919 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 rpm o8



Current Data Parameters

NAME MH-84-Major-Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190201
Time 18.45 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
\// DS 2
‘. SWH 10000.000 Hz
O FIDRES 0.305176 Hz
(o) AQ 3.2767999 sec
RG 32
W DW 50.000 usec
(@] DE 11.14 usec
N TE 298.0 K
H D1 1.00000000 sec
TDO 1
2b SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
11 10 9 8 7 6 5 4 3 1 0 ppm
e (=3[ =] o - O] oSS (O
o c@e| e SRR S29
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2.55
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Current Data Parameters

NAME
EXPNO
PROCNO

1

MH-84-Major-Clean spectra
1

F2 - Acquisition Parameters
20190201

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO
SFO1
NUC1

PO

Pl

PLW1

7151574 0027

18.

45

Avance

(

zg30
65536
CDC13

16
2

10000.000
0.305176
3.2767999

32

50.000

11.

14

298.0
1.00000000

1
500.1330883

2.
8.

1H
67
00

h

Hz
Hz
sec

usec
usec
K
sec

MHz

usec
usec

23.68499947 W

F2 - Processing parameters
65536
500.1300120 MHz

SI
SF
WDW
SSB
LB
GB
PC

Iz

2b

EM

0.30 Hz

1.

00
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204 .84
177.00
140.34
110.55

T—123.27

——129.26
_—124.17

___—130.29

Iz

28839 a% 2 55 Current Data Parameters
""" e v NAME MH-84-Major-Clean spectra-Cl3
NN se o 20 EXPNO 1
\\%}/}/ \/ PROCNO 1
F2 - Acquisition Parameters
Date 20190201
Time 19.13 h
INSTRUM Avance
PROBHD  Z151574_0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 346
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
D 16.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577972 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1
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VOO ITNOTOLWAHOVOIL AHOODLOILITNLOANANTOITTOHLOTNOTLITNITNMONWOWHO I O M
ONHOOXVOVWOWOTMMOANHOOIHILTMMANDDOVIOMOANNNMNOAAILANCTLVWONFTAAOOHOOWM A Current Data Parameters
NMOMMOMOANNNAAODOOOOOINOHMMMOOOLLVLLVLLOUILIITNIWLWOWOWOWLOMMOMANN OO W O  NAME MH-84-Minor-Clean spectra
L T T T T T T T T EXPNO 1
o~ 0OV NOANNNNNNNNAAAAAA A A A A A A A OO O PROCNO 1

F2 - Acquisition Parameters

Date 20190201
Time 19.29 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
(@) FIDRES 0.305176 Hz
o) AQ 3.2767999 sec
RG 32
e D 50.000 usec
1) DE 11.14 usec
TE 298.0 K
N D1 1.00000000 sec
H TDO 1
SFO1 500.1330883 MHz
NUC1 1H
3b PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I M A JJLJU meLJ I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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MM MM NN ~ — — oo oo oo o o
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7.30 .25 7.20 7.15 .10 7.05 7.00 6.95 ppm
~ o S MOS0 0N © W0 o~ NO
o © © VOHMANOO O RS ER=R)
o o [CRRCRT R RCENCRVCRNCRToNYs) < s o™
™ ™ N NN NN NN NN NN NN
T T T T T T T T T T
10 3.05 .00 2.95 90 .85 .80 75 .70 2.65 2.60 2.55 2.50 45 2.40 ppm

Current Data Parameters

NAME MH-84-Minor-Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190201
Time 19.29 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(0]
(@)
w
o
N
H
3b
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— ™ AN > D
< — NONIT> O O N O LW >~ — Current Data Parameters
. . NN ~NO>O O < ™M N~ NAME MH-84-Minor-Clean spectra-Cl3
o) To) OO N O o EXPNO 1
o o~ STONNN or~~Om ™~ 0 0 ™M PROCNO 1
[Q\ — L B B R e B I o | [ <N —
‘ \\ // ‘ ‘\v/ \/ ‘ \ j F2 - Acquisition Parameters
Date 20190201
Time 19.51 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 238
DS 4
SWH 30120.482 Hz
0 FIDRES 0.919204 Hz
AQ 1.0878977 sec
O RG 101
W DW 16.600 usec
o) DE 6.50 usec
TE 298.0 K
N D1 2.00000000 sec
H D11 0.03000000 sec
TDO 1
3b SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577920 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME MH-86-Major-Clean spectra

. EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190131
Time 17.08 h
INSTRUM Avance
PROBHD 7151574 _0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WDW EM

( SSB 0

LB 0.30 Hz
GB 0
PC 1.00

S35



OO NOOFTADNDANTDAOO MO MO [@Xep]
© O NN OO~ OO NNO .~ g;ﬁ;ent D;Ei8§§§:?g§?éiean spectra
LI OO MOMNONHOANNNANNNNNNAN 0 0 EXPNO 1
R L e T e e S N S S S S S ©0 © PROCNO !
F2 - Acquisition Parameters
Date 20190131
Time 17.08 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
llllllllllllllllllllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllllllllllllll DW S0.000uSeC
DE 11.14 usec
7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm TE 298.0 K
D1 1.00000000 sec
TDO 1
N LOANM~HOFT AL O WO (@) ~ o ~ SFO1 500.1330883 MHz
OO TN MONNN To) N [ee} NUCL 1H
oY OY O)Y O)Y O)Y O)Y OY OY O)Y O O O [ee] 0 ™~ PO 2.67 usec
F T T . . . . Pl 8.00 usec
ESHIESAEESTIES RS USRS RS TS IS USRS RN < < < <t PLW1 23.68499947 W
k\\t:S::::\:\\\ /(/i/?i;:%:i//) ‘ ‘ F2 - Processing parameters
ST 65536
SF 500.1300125 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.00 4.95 4.90 4.85 4.80 4.75 ppm N
//
Lo Nej OO T O [@3ANe) [@2Ne] ~ <~ Lo O
[ee] Lo OOV MmMmANN oM N [@Ne) ™ — O (o] o)
~ ~ O W WO WO W WO 0 0 n < < < (e9] Br
. . S T . PR . P . o
N N N AN ANNNNNN N (N N (N (Q\ AN N (Q\ v o
. NN YARRY, R N
Ph
2c
L . e e B e B S
2.80 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 Ppm S36
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Current Data Parameters

NAME
EXPNO
PROCNO

1

F2 - Acquisition Parameters

Date_ 20190131

Time 17.46 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 611

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
SI 32768

SF 125.7577977 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

MH-86-Major-Clean spectra-Cl3
1
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NI LONOOOAHDOFTAONAOO ANTM
MO M HOOOULWL LIS TOO 0 WL Current Data Parameters
Lo un B Al il N BN IRNC IRNC IRNC IR N U N LN AN LN IR To I To RN O e O B0 0] NAME MH-86-MINOR-CLEAN SPECTRA
. . . . . . . . . . . . . . . . . . . . EXPNO 1
MM ANNANNNNNNNNNNAAAO OO PROCNO 1
\&\%ﬂ%ll////l F2 - Acquisition Parameters
Date 20190131
Time 17.58 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
O FIDRES 0.305176 Hz
AQ 3.2767999 sec
O RG 32
Br R DW 50.000 usec
' DE 11.14 usec
(0] TE 298.0 K
N D1 1.00000000 sec
TDO 1
SFO1l 500.1330883 MHz
NUC1 1H
Ph PO 2.67 usec
Pl 8.00 usec
3c PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

f |
| jh na

L I L I I I I I I I I I I I

11 10 9 8 7 6 5 4 3 2 1 0 ppm
oMWV |™M (s B2} o -~ N|®O S MO(M| (™
| |Q|e el e cle|ee| 2NN (2 S38
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7.267
7.260
7.235

N
o
N
~

7.218

—6.609
—6.592

7.4 7.3 7.2 6.9 6.8 6.7 6.6 ppm
el < n < NN O WA N
< — ~ < OO OOy I~ r—~ WOLwn
o O @ MM ANNANNNNNANN
< < < < AR IS A S U R AR MRS
T T T T T T T T
5.1 5.0 4.9 4.8 4.5 4.4 4.3 4.2 4.1 ppm
o < AN MO WO N O WO < 0N
™ o MO OWLW < < NN N [l S S S
— — [l e S e BN N Ve BNe BNe BNe BN A o} MRS SRS
@ o NN NN NN NSNS SENENEN
T T T T T T T
3. 3.0 2.9 2.7 2.6 2.5 2. ppm

Current Data Parameters

NAME MH-86-MINOR-CLEAN SPECTRA
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190131
Time 17.58 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0]
(@)
Br -
O
Ei
Ph
3c
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; lc\> ggggéﬂogggg omnonaN S~ N o Current Data Parameters
NAME MH-86-MINOR-CLEAN SPECTRA-C13
. . L L I D I B | M NO> < < Oy (N N ™~ EXPNO 1
<t ™ — <N O WA L ¢ e e e L] PROCNO 1
(@] ~ <L OHOOONNN A A o~~~ m ~wmn oM o o ™M
N — L B e B e e B e I B B | S~ M — F2 - Acquisition Parameters
Date_ 20190131
| N /7N L
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 261
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
O O DW 16.600 usec
DE 6.50 usec
Br D TE 298.0 K
W Dl 2.00000000 sec
O D11 0.03000000 sec
TDO 1
N SFO1 125.7703643 MHz
NUC1 13C
) PO 3.33 usec
Pl 10.00 usec
Ph PLW1 88.26000214 W
3 SFO2 500.1320005 MHz
c NUC2 15
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577930 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
e A - " v

-1 - T - T - 1 - T T - 1 -~ T "~ T "~ 1T " T S40
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NOAOOHOODOOHONOOHOOTWO AT A OO O NATLOM AT LN OM AT AN AT ™M O
N1 OO WWOWWOWINHSITMOONNHOOOTMOANOMCTWVWWOWLOWIOLHMOMOOMOANMMOOM IO AT MHONOOD Current Data Parameters
M OMOOMOANNANANNANN AT AOODODOODONOMNHOWWOVMETWWOWWOWWOVWLWOWWOWOVWUOUNHWOMWMWOSAITTNDNLO T T T OO O NAME MH-87-MAJOR-CLEAN SPECTRA
o e e e e s e s s e e e e s e s e s s e s e s s s s 4 s s & s e s s & s e & s e s e s s e s« EYDNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190131
Time 11.57 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
\/ PULPROG zg30
‘%, TD 65536
: O SOLVENT CDC13
NS 16
(@) DS 2
SWH 10000.000 Hz
Me we FIDRES 0.305176 Hz
) AQ 3.2767999 sec
RG 32
N DW 50.000 usec
\\ DE 11.14 usec
TE 298.0 K
2d Ph D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
11 10 9 8 6 5 4 0 ppm

o (0]
(@
vicle

1.01
0
0
9

o || O || oWV M| S|
22 Qeeeieeee|e
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[ e e el el e o~~~ 0 ©
T T T T T T T
7.3 7.2 7.1 7.0 6.9 6.8 6. .6 ppm
NN 0 WN—AHWAHWOWO W el < o [ee]
OO~ OWWOWWOWLW W N el o N @
mmmmmmmmmmmmm [ee] [e0) [e0) ~
T T T T T T T T
.15 .10 5.05 5.00 4.95 4.90 4.85 4.80 ppm
o o ONAH™~OM A~ [o)NTolNe) IaNe] oM o~ N o
o ~ LWOWWOWOHMHMHMmAN Mmoo M —H O —
[e0) ~ [\eIANC NN JaNe JaNe Ve Ne) 0w wnwn < T T M [se]
N N NANANNNNNN N N NN AN NN N N
T T T T T T
2.8 2.7 2.6 2.5 2.4 2 2. ppm

Current Data Parameters

NAME MH-87-MAJOR-CLEAN SPECTRA
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190131

Time 11.57 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300120 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S42
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Current Data Parameters

NAME

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190131
Time 12.27 h
INSTRUM Avance
PROBHD  2151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 241

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768

SF 125.7577953 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

MH-87-MAJOR-CLEAN SPECTRA-C13
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DN A~ OFO OO~ A OFTOONAOCEODNATFIODONONOMNONSFONMO®MS S~ N D

NN AOONON OO TANNATODNOIDANSTNMNOMOOTILTITMNONOO M~ OMNND®OLIO M Current Data Parameters

MMM OANNNNNNNOOOONWLORNNOAW MM OO WOWOWOWOWSTTTNMMOMOMNMN OO O NAME MH-87-Minor- Clean spectra
N NN NN NN NN NN NN O OO I TITONNNNNNNNNNNNAAAAAAO OO g;gggo %

F2 - Acquisition Parameters

Date 20190131
Time 12.33 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
(0] NS 16
e) DS 2
Me SWH 10000.000 Hz
W FIDRES 0.305176 Hz
(o) AQ 3.2767999 sec
RG 32
N DW 50.000 usec
\\ DE 11.14 usec
Ph TE 298.0 K
3d D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
lJU A_‘__JULLMJ L |
N L I B B B B B L B L L S S S S I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
M= MO AN ™M (=] = |[=(O|N|IN] (™[O |F [
Q@ e S @ (R QRR(O Q| DS |
oo - O o OllOICIOCN|IO|«~|N (3]
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—6.621
——6.606

Current Data Parameters

w
~J

—4.957
—4.925
—4.872
—4.841

—3.165
—3.136
—2.275

NAME MH-87-Minor- Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190131
Time 12.33 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
ppm SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T
ppm
@)
O
Me )
AR
o]
N

ppm S45



205.80

L0 O FOMOHOMO
< O MMOWOTr™ OO0 W oONnonm NeN e RteNTo) N~ o Current A racels
. N NOM>SO O WO wwmM O N ™~ EXPNO orT Jheen spectrate
™ O NOOOWS>™LIO P o e e P BROCNO 1
~ TTOMOMOANNNNNO o~~~ wm ~wmn oM oo — 00 ™M
— L I O e O O e B e B e B e R e B | ~S>~r>~~ > M AN — F2 - Acquisition Parameters
Date 20190131
Time 13.33 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
O DW 16.600 usec
DE 6.50 usec
() TE 298.0 K
Me D1 2.00000000 sec
w D11 0.03000000 sec
O TDO 1
SFO1 125.7703643 MHz
N NUC1 13C
PO 3.33 usec
\\ Pl 10.00 usec
Ph PL1 88.26000214 W
3d SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577921 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| Nl | IL |

I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm S46



0]
C|O
W o
N
Ph)
2e
MMJ J I ULL_/J )
R A A L I L I I I I I
"1 10 9 8 7 6 5 4 3 2 1 0 ppm
EEEEE  EEE B BB FESS
=00 Al ol (=] o - —|=[N| ™

Current Data Parameters

NAME
EXPNO
PROCNO

MH-89-Major-Clean Spectra
1

1

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

Dw

20190204
17.53 h
Avance
7151574 0027 (
zg30
65536
CDC13
16

2
10000.000 Hz
0.305176 Hz
3.2767999 sec
32
50.000 usec
11.14 usec
298.0 K
1.00000000 sec
1
500.1330883 MHz
1H
2.67 usec
8.00 usec
23.68499947 W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

65536
500.1300122 MHz
EM
0
0.30 Hz
0
1.00

S47



NAME MH-89-Major-Clean Spectra

EXPNO 1
\ V PROCNO 1

F2 - Acquisition Parameters

7.011
7.010
6.994
6.993

~ N
o) 0 ©
[IoNTolTe] Current Data Parameters
O W O

/
~
X
N
e
~

Date 20190204
Time 17.53 h
INSTRUM Avance
PROBHD 7151574 _0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
\ ‘ ’ TE 298.0 K
D1 1.00000000 sec
TDO 1
T T T T T T T T T T T T T T T T T T SFO1 500.1330883 MHz
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 ppm NUC1 1H
PO 2.67 usec
M- OS OO0 N o) © © () Pl 8.00 usec
255988223328 ¢ 29 2 P 23.68499347 w
Rl R = N = F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
5.30 5.25 5.20 5.15 5.10 5.05 5.00 4.95 4.90 4.85 4.80 4.75 4.70 4.65 4.60 ppm

—3.435
—3.404

3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 ppm S48
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Current Data Parameters

NAME
EXPNO
PROCNO

MH-89-Major-Clean Spectra-Cl3
1

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO
SFO1
NUC1

PO

Pl

PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

20190204
18.59 h
Avance

72151574_0027 (

zgpg30
65536
CDC13
1024
4
30120.482 Hz
0.919204 Hz
1.0878977 sec
101
16.600 usec
6.50 usec
298.0 K
2.00000000 sec
0.03000000 sec

1
125.7703643 MHz
13C
3.33 usec
10.00 usec
88.26000214 W
500.1320005 MHz
1H
waltz65
80.00 usec
23.68499947 W
0.23014790 w
0.11535020 W

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

32768
125.7577915 MHz
EM
1.00 Hz

1.40
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Current Data Parameters

NAME MH-89-Minor-Clean spectra
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190205

Time 13.35 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
ST 65536

SF 500.1300123 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S50
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Current Data Parameters
crz (Y). crz C\i (\1 C\i (\,] C\i ‘_f ri ‘_! CD_ (D. LO, er NAME MH-89-Minor-Clean spectra
o e i el el o~ o~ o~ o~ NelNe} EXPNO 1
PROCNO 1
\\ \ \ \/// \ ‘ / \ 1 \ 1 F2 - Acquisition Parameters
Date_ 20190205
Time 13.35 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIIIIIIFIDRES 0'305176HZ
' ' ' ' ' ' ' ' AQ 3.2767999 sec
7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm &G 32
DW 50.000 usec
< N fee) Ne) OFONOT OO WO DE 11.14 usec
(@] ~ O o O OO OO WO~ W OLW TE 298.0 K
(&) [e0)] ~ ~ [l N C SANG NG BAN© BN EAN© NG BN BNC ENC) D1 1.00000000 sec
. . . . . . . . . . . . . . . . TDO 1
N N = A DA U A R SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
. . . . . . . . . . . . . . . . . . . . . . . . GB 0
I I I I I I pC 1.00
4.90 4.85 4.80 4.75 4.70 4.65 ppm
O N O N O DO MmO O N
[colmTe} O o - < O o~ 0 M O
o [@Ne) e o)) O O I W < <
o oM ™M N N N AN N N KN [QVERQN
|| N/ N || o 0
(@)
w
O

3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 ppm S5
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Ph)
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A
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Current Data Parameters

NAME MH-89-Minor-Clean spectra-Cl3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190205
Time 14.03 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 311

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W

F2 - Processing parameters
SI 32768

SF 125.7577959 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S§52



NOOAOLTNTOOANTT ATOTOOOANTOOHODOOMMUOWANMTCTOANMTCTWOWMWOWMOWWMOXOMMO OWN W AW
OO OO ITNAHOODOWMNOOTOMANHOOOOILHOOTOHDOoOWLWLOWIOILIT A AT O AHOOOAN O Current Data Parameters
NANANNAANDNDOOOOOANNANSTTOONONOONODNVVDWOWWOWOVOWOWVWLOVWLONLHWLMWOLWLWOOSSIITNDTITTTONOM O O)Y O NAME MH-91-Major -clean spectra
P T e gy o) 1
VOV OL T FITITTITANNNNNNANNNNNNANNNNAAAAAO OO PROCNO 1
l\\N w k&N\W%/‘ F2 - Acquisition Parameters
Date 20190212
Time 14.11 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
\/, TD 65536
‘. SOLVENT cDCl3
NS 16
O DS 2
) S 10000.000 Hz
OoN " FIDRES 0.305176 Hz
! AQ 3.2767999 sec
(0] RG 32
N DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
Ph TDO 1
SFO1l 500.1330883 MHz
2f NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

|

T
11 10 9 8

|
7 6 5 4 1 0 ppm

«—(©]| (O 0 < (O[O NN [
=2l < cleielel | (@N| (N S53
MmN [~ ™ = [ || ~— |O[N]| ™

1.00
1.03



—28.272

——8.268

—8.209

—8.204

—8.192

—8.187

8.29 8.28 8.27 8.26 8.25 8.24 23 8.22 8.21 8.20 8.19 .18 8.17 ppm
OONDSTWATOO IO o N
DO NAOON®O M oy
MOOOMNOONNN NN o~
R N S AT © ©
r——~~r-->--r-rrr T T T T T j T T T
7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.8 6.80 ppm
™ ™ © N~ O N OMm WMo WO
o) ! oV O 0 © O 0 T AHO N~
oS o) [CRCRGCRERERT LW 0OWw T
o~ o~ NN NN NN NN NNN NN N
S L I I L T Tt
2.90 2.85 2.80 2.75 2.70 2.65 2.60 2.55 2.50 2.45 ppm

Current Data Parameters

NAME MH-91-Major -clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190212
Time 14.11 h
INSTRUM Avance
PROBHD Z151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\\,/’4
o
(0]
O,N "
0]
ti
Ph
2f

S54



™ L0 O oM~ 0 0o~ N Current Data Parameters
(@) ~ OO AN—HON w0 o < AN ™M N O — O NAME MH-91-Major -clean spectra-Cl3
. . L R T Y N O™~ DA >~>M — OO EXPNO 1
e\ < N <FTO OO O D ) LI TR PR PROCNO 1
N — i e B B B B N SRS ) — F2 - hequisition Parameters
ate 20190212
Time 14.55 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 707
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
\/ AQ 1.0878977 sec
%, RG 101
y DW 16.600 usec
O DE 6.50 usec
O TE 298.0 K
O N D1 2.00000000 sec
2 e D11 0.03000000 sec
TDO 1
0] SFO1 125.7703643 MHz
N NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
Ph SFO2 500.1320005 MHz
NUC2 1H
2f CPDPRG[2 waltze65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577934 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

§ HH .

| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' S55
200 180 160 140 120 100 80 60 40 20 0 ppm



HOMOTOIT AT ANOOOONMTOMANODOIY M MHOMOWLOWMWVWOLWODOOIHLITHSO IO
NH OO WOWOLMNMHOOLTMMHOANTHOONOVONDHOOOTHAAOO>TWOIFITNHNANHOOWM™M O WL Current Data Parameters
NANNFOOMMMMMOMMANNNOVDOODOOOTOOOTMmMM M JdOoOOoM>EE~ VWL WOWWOWWOWINn WM O O NAME MH-91-Minor -Clean spectra
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EXPNO 1
VOO0V ILITITITTITOONNNANANNNNNNNAAAAAADO OO PROCNO 1
k\&N V ‘\\‘\\N%%/ F2 - Acquisition Parameters
Date 20190212
Time 15.01 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
O DS 2
0] SWH 10000.000 Hz
O5N \ FIDRES 0.305176 Hz
w AQ 3.2767999 sec
O RG 32
bW 50.000 usec
N DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
Ph TDO 1
SFO1 500.1330883 MHz
3f NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
U
lllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllIlllllllllllllllllllllllll
11 10 9 8 7 & 5 4 3 2 1 0 ppm
[=J[=2} QIO Q| (2] <OV |© 0| -]
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— © o o T O
N o o © ©
NN N o o
© © © © © ©
T T T T T T T T T T T T T T T
.23 8.22 8.21 8.20 8.19 18 .17 8.16 15 .14 13 12 11 10 8.09 08 8.07 ppm
T H I~ NO OO o v o ~ o
VWO OO o <« ™ M
MMM OHOOHOMONNN N NN © @ ©
[ e ~ o~ o ©
T T T T T T T T T
.40 7.35 7.30 7.25 .20 7.15 10 7.05 .00 6.95 .90 6.85 6.80 ppm

Current Data Parameters

NAME MH-91-Minor -Clean spectra
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20190212
Time 15.01 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl .00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
o
O,N
(@)

S57



o — N o M- MO O SO0 A
— © o) [N L I RNECRCE R K]
o o o o MmMmMmMmMNOmMmMNOMO” Current Data Parameters
“ - - - J NAME MH-91-Minor -Clean spectra
EXPNO 1
. Wi 1
F2 - Acquisition Parameters
Date_ 20190212
Time 15.01 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
' ' ' ' ! ' ! ! ! ! ' ' ! ! ' ! ! F2 - Processin arameters
5.05 5.00 4.95 4.90 4.85 4.80 4.75 4.70 4.65 4.60 4.55 4.50 4.45 4.40 4.35 4.30 ppm ST gp65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
™ < ™ om o ©wm ©wOm O O GB 0
— © o © ™~ Tl — — 0 © © ~©o T m
— o o ~ o~ ~ ~ D~ 00 [ToNTe] [TolTe} PC 1.00
™ ™ o~ [SSEeN o~ NN NN NN NN
O
o
O,N
(@)
N
Ph
3f
T T T T T T T T T T T T T T
.15 3.10 3.05 3.00 2.95 2.90 2.85 2.80 2.75 2.70 2.65 2.60 2.55 ppm
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Current Data Parameters

NAME MH-91-Minor -Clean spectra-Cl13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190212
Time 16.00 h
INSTRUM Avance
PROBHD  7Z151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768

SF 125.7577926 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S59
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Current Data Parameters

NAME MH-88-Major-Clean spectra
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190204

Time 11.12 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG z2g30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300122 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S60



NOYWO M o N O W H O N ™M N
ﬁ 3 2 2 Q g 2 2 : S S g ; S Current Data Parameters
Ry - Iy o oo NAME MH-88-Major-Clean spectra
EXPNO 1
F2 - Acquisition Parameters
Date 20190204
Time 11.12 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
T T T T T T T T T T T T PLW1 23.68499947 W
7.40 7.35 .30 7.25 7.20 7.15 7.10 05 7.00 6.95 .90 6.85 6.80 ppm F2 - Processing parameters
SI 65536
~© ©r~ N0 T OO0 O HO H O MmO M i 2001300122 MAz
O O oM ™M M MMM —HO OO NelyTo] ™M N (@] o ™~ O SSB 0
O~ -~ ~ ~ O W W W O W OO < < < < < o o ™ B 0.30 Hz
NN NN NNNNNNNN NN NN N NN N o 0 1 00
N,
(0]
0]
W
(0]
N
\
Me
2g

2.75

2.70

2.65

2.60

2.55

2.50

2.45

2.40

——
2.35

ppm
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= H o o~ it Current Data Parameters
0 0 © N 0 © ™M 0 owmno oA S, NAME MH-88-Major-Clean spectra-Cl13
. R . . ~NO™ W0 ) S oo EXPNO 1
<t < ™ QOw MM [e0) Y o e . . BROCNO 7
(@) ~ <t M N NN (@) O o O 1 N 0 M
[QV — — — — -~~~ <M N F2 - Acquisition Parameters
Date_ 20190204
NV TN VT T
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
\/ RG 101
”, DW 16.600 usec
‘. DE 6.50 usec
(o) TE 298.0 K
D1 2.00000000 sec
O D11 0.03000000 sec
\ TDO 1
w! SFO1 125.7703643 MHz
O NUC1 13C
PO 3.33 usec
N Pl 10.00 usec
\ PLW1 88.26000214 W
Me SFO2 500.1320005 MHz
NUC2 1H
29 CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577975 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm S62
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Current Data Parameters

NAME MH-88-MINOR-Clean spectra
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190204

Time 12.27 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300121 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME MH-88-MINOR-Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190204
Time 12.27 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG ~ zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
0]
0]
w
0]
N
\
Me
39

S64
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Current Data Parameters

NAME

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190204

Time 13.33 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
ST 32768

SF 125.7577921 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

MH-88-MINOR-Clean spectra-Cl3
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Current Data Parameters

NAME MH-92-Pure
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190207

Time 15.31 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300124 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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8.315

8.299

—38.239
—38.230
_——8.223
—8.221

Current Data Parameters

NAME MH-92-Pure
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190207

Time 15.31 h
INSTRUM Avance
PROBHD 7Z151574 0027 (
PULPROG T zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300124 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S67
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Current Data Parameters

NAME MH-92-Pure
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190207

Time 15.31 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300124 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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— M DO MO NOOOAITF MWOOHOMmM

~ © OHATOOWOETOTMOANSEMANONDOO IS oI AN>NN S W0~ Current Data Parameters

. c e e e e e e e s e e e e e s s O AN NONIDANMMSNO0 AT H OO O w0 oo _ _ :

< ™M OO FT OO N OO T W ¢ o o o o o o o o o o o o o o o o o o giggo MH92PURECl§agaln

o O OO NNNANANN A AT ONNMTCTOOLWOOOWWOWOowmMmM

S\ e\ A A A A A A A A A A A A A A AT TSN LTONONN A A A A PROCNO 1

\\/ é;;ﬁ;;iﬁﬁL/J L\J:té§§§§j/1;4ﬁL/) k\ilﬁé//JéﬁL/) /L/)/;%;;;ﬁﬁ’/J F2 - Acquisition Parameters
Date 20190207
Time 17.06 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 286
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7577943 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| li |
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I !
200 180 160 140 120 100 80 60 40 20 0 ppm
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INSTR
PROBH
PULPR!
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%, DS
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O O FIDRE

AQ
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() DE
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2i 0
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F2 -
ST
SF
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Date_

nt Data Parameters

MH-93-Major-Clean spectra
1

0 1

Acquisition Parameters
20190205
15.51 h
UM Avance
D 2151574 0027 (
oG zg30
65536
NT CDC13
16
2
10000.000 Hz
S 0.305176 Hz
3.2767999 sec
32
50.000 usec
11.14 usec
298.0 K
1.00000000 sec

1
500.1330883 MHz
1H
2.67 usec
8.00 usec
23.68499947 W

Processing parameters

65536
500.1300122 MHz
EM
0
0.30 Hz
0
1.00
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o < N O o)y O < MM <A O 0O M O
N (N — (@) < < o oM — = O O OOy O O O Current Data Parameters
Lo Lo < < < < LT OO NN ™M NAME MH-93-Major-Clean spectra
. . . . . . . . . . . . . . . . . EXPNO l
O~ -~ ~ ~ ~ - o~~~ S~ PROCNO 1
\ / ‘ ‘ \ / \ / \ . \\ \\ \ \(/ /(/) F2 - Acquisition Parameters
Date_ 20190205
Time 15.51 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
I j I j I j I j I j I j I j I j I j E; 50 ogé
. usec
7.54 7.52 7.50 7.48 7.46 7.44 7.42 7.40 7.38 ppm e 11.14 usec
TE 298.0 K
TANOYOMm OO N g O ™M © D1 1.00000000 sec
O O 0T~ r~ O ~ O < L ™M TDO 1
MO NNNNNN — © © SFO1 500.1330883 MHz
L . . . . . NUC1 1H
[ R T T S e ~ >~ =~ O O PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L e e B s Sy B AL T T
7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85 ppm
[Q\] [Q\ < HADS AST OO A (@] @0 O (e0)
O (48] O FTMOHOMO NN O AN N (9}
(e0) [ee] NCIANCIENO NGO NN BN INC NG N N < < < ™
[Q\V N NANANNNNNNNNN N N (N (Q\
| N\ V) .
O
(0]
w
O
N
\
Ph
L 6 e B I B S E B S B
2.85 2.80 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 ppm
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N ;f‘) g O o 8 : 2 0 g 8 — o © 1) — 00 Current Data Parameters
N SN0 N N ~ o™ NAME MH-93-Major-Clean spectra-Cl3
. . L T Y ~QNO™>LW O~ < [@Xe o) EXPNO I
<t ™ MM OO OWWTH MO L o e e o e PROCNO 1
(@] ~ IFTOMOMOANNNNNNO >~~~ 0 A O " W ™M
AN — R e B e O e B e B e IO R B | ~S~r~ o~ <N — F2 - Acquisition Parameters
Date 20190205
Time 16.14 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 321
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
\/, DwW 16.600 usec
‘%, DE 6.50 usec
O TE 298.0 K
D1 2.00000000 sec
O D11 0.03000000 sec
TDO 1
W' SFO1 125.7703643 MHz
O NUC1 13C
PO 3.33 usec
N Pl 10.00 usec
\ PLW1 88.26000214 W
Ph SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
. PCPD2 80.00 usec
2i PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7578002 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm S72



OCFoOonMmOIMOOHNLONDO~OWmOoLWnOo
OO UL FTITIT A OO~ WL Current Data Parameters
MO WOWWOWOVWWOUNWLLOLW WL LWLWLW LW O O NAME MH-93-MINOR-Clean spectra
L T T e I ) EXPNO 1
aaNaNNaNNNNNNAAAAAAO OO PROCNO 1
I// \‘NV/‘ %l/l F2 - Acquisition Parameters
Date 20190206
Time 12.56 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
0] SWH 10000.000 Hz
o FIDRES 0.305176 Hz
\ AQ 3.2767999 sec
w RG 32
O DW 50.000 usec
N DE 11.14 usec
\ TE 298.0 K
Ph D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
3. NUC1 1H
I PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jm A e
11 10 9 8 7 6 5 4 3 2 1 0 ppm
wmmﬁﬁ o~ < (©)=] [+~[w©]©o) (o S73
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7.088
7.087

—7.073
—™-7.058

yd

—6.870
—6.854

Current Data Parameters

NAME MH-93-MINOR-Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190206
Time 12.56 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

(0]

o
w’
0]
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— (o)) O T OOOAN O W
O O S OO0 MM M0 O T N '—OL\OQ SO[\W Current Data Parameters
“ ~ Y VA R o™ = NAME MH-93-Minor-C13
o ~ TONONNNN NN A o~ ~wOWm ~ 0 © © ™M EXPNO 1
N — S B e M e M M e M I N SRS — PROCNO 1
‘ k\i::ti§$<%ééééﬁﬁi/:// k\éQJ/fi/) \‘/ ‘ \ j F2 - Acquisition Parameters
Date 20190207
Time 15.23 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
O SWH 30120.482 Hz
e FIDRES 0.919204 Hz
0 AQ 1.0878977 sec
RG 101
N bW 16.600 usec
DE 6.50 usec
Ph TE 298.0 K
. D1 2.00000000 sec
3i D11 0.03000000 sec
TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7577915 MHz
WDW EM
SSB
1B 1.00 Hz
GB
PC 1.40
j T j T T j T j T j T j T j T j T j T j T j
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME MH-94-Major-Clean spectra
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190211

Time 11.34 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG T zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300154 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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CONNAHODNNOVOUFTNHNANODO OO ™~ OO o ©
MO MOMOHNANANNNNNNNNNN OO OO O ~ ©
L O S e e e e e e e O i e S ol ol o ol w ©
T T T T T T
7. 7.3 7.2 7.1 .0 .9 6.8 6.7 ppm
CNOMAHOMNON A0 AWM — ™ o~
OO FTONONNN — [T} ™ o
e e e e e e e R e © © ©
e i v <« < <«
T T T T T T T
.10 .05 5.00 4.95 4.90 .85 .80 4.75 .70 .65 pprm
N o~ OV HO WA wmn Wm © wo o~
I o ~OWWVOST MMM mmn oo M HO ©
© ~ O O VWYY LWL [To TR ToRTS] A5 S o)
o~ o~ NNNNNNNN NN NN N NN N
T T T T T T T T
.90 .80 2.75 2.70 2.65 2.60 .55 2.50 2.45 2.40 .35 2. 25 ppm

Current Data Parameters
NAME

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20190211

Time 11.34 h
INSTRUM Avance
PROBHD 72151574_0027 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300154 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S77
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Current Data Parameters

NAME MH-94-Major-Clean spectra-Cl13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190211

Time 12.21 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 866

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
ST 32768

SF 125.7577986 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME MH-94-Minor-Clean spectra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190208
Time 13.08 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
() () DS 2
SWH 10000.000 Hz
e FIDRES 0.305176 Hz
0 AQ 3.2767999 sec
RG 32
N DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
3. Ph TDO 1
J SFO1 500.1330883 MHz
NUC1 1H
0] 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M A MU\'L_/\J
T B B B B B L B B B I L L I L I S B
1 10 9 8 7 6 5 4 3 2 1 0 ppm
wmv%ﬁ olo) (w¢ N (o~ | (o
S|l NI Qe | o e (@R |2
NM ™[O = | o o N|o [N o ™
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N~ 4O M> N>~ o) < O [TolNey}
N HOSS WO N A O~ o o~ <+ N
MM ONNNNNN A o oo ~ Current Data Parameters
N~~~ e~~~ ~ © © © © NAME MH-94-Minor-Clean spectra
EXPNO 1
F2 - Acquisition Parameters
Date 20190208
Time 13.08 h
INSTRUM Avance
PROBHD 7151574 _0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
T T T T T T T T T T T T T TE 298.0 K
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm D1 1.00000000 sec
TDO 1
= o PR DN SFO1 500.1330883 MHz
EARE ® ® AR NUC1 1H
W . . PO 2.67 usec
T T T TYYY Pl 8.00 usec
‘ ‘ ‘ ‘ \\// PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 ppm
@ O W W< W < 0
~ < O~ T A <
— [ NC RN RN JiNe JiNe Ne)] < <
™ ™ NNNNNNN NN
0]
o
W
(0]
N
Ph
3

3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 ppm 3S80
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Current Data Parameters

NAME
EXPNO
PROCNO

1
1

F2 - Acquisition Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec
usec

MHz

usec
W
W
W

MHz

Hz

Date_ 20190208
Time 14.10
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482
FIDRES 0.919204
AQ 1.0878977
RG 101
DW 16.600
DE 6.50
TE 298.0
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 125.7703643
NUC1 13C
PO 3.33
Pl 10.00
PLW1 88.26000214
SFO2 500.1320005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00
PLW2 23.68499947
PLW12 0.23014790
PLW13 0.11535020
F2 - Processing parameters
SI 32768
SF 125.7577924
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40

MH-94-Minor-Clean spectra-Cl3
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OO AN NOMNMNOFNONONEMNMANOXOETNE AL FTOANOLONDNMNOSINSIOMOON O
CLON AT~ OTANAATODETOVOETNDIANAATODN AV FTANNALDTANNO SO LSO Current Data Parameters
OONMONOANNNNNNNNNAOCOOSNONWOSENESOOSOWOWOWOOONWWLWS T T KD

NAME MH-98-Major-Clean spectra
ST T 0O TFITFANANANNANNNNNNNNNNNNAAOO Eégggo 1

F2 - Acquisition Parameters

Date 20190212
Time 13.26 h
INSTRUM Avance
PROBHD 7151574 0027 (
/, PULPROG zg30
‘., TD 65536
O SOLVENT CDC13
O NS 16
DS 2
e SWH 10000.000 Hz
O FIDRES 0.305176 Hz
AQ 3.2767999 sec
N RG 32
DW 50.000 usec
DE 11.14 usec
Ph TE 298.0 K
2k D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
B A A L L N I I A I R
11 10 9 8 7 5 5 4 3 2 1 0 ppm
CIFICAREE < (&)= Fﬁr(uﬁﬁﬂ- N
clenxiee clele ceeel e -
| NIM| O~ | == ||| | ©
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1.9 1.8 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

1

MH-98-Major-Clean spectra
1

F2 - Acquisition Parameters

Date_ 20190212
Time 13.26 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
)
(0]
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Current Data Parameters

NAME MH-98-Major-Clean spectra-Cl3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190212

Time 14.05 h
INSTRUM Avance
PROBHD  %151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 618

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltze5
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W

F2 - Processing parameters
SI 32768

SF 125.7577952 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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NN~ OMNALTOSN—TAO A A LN ADNOIDNNTONODOMAHOS AN N®OLONON
MA0O0O~LVOUNITNONDANDNNNOOLIINNONIHANNOSNOOO FOOMMNHOOMN O  current Data Parameters
MO NNNNNNNAAONOS NN DOOOO A AT~ OWVOOOVWFTIITTANRDNDAN D v MH-98-Minor -Clean spectra again
NSNS NSNS NN~ OO0 ITITONNNNNNNNNNNNAAAAD O OO gﬁgggo %
F2 - Acquisition Parameters
Date 20190213
Time 14.45 h
INSTRUM Avance
PROBHD 7151574 0027 (
PULPROG 2930
TD 65536
SOLVENT cpcl3
) NS 16
@) DS 2
D SWH 10000.000 Hz
v FIDRES 0.305176 Hz
(0] A0 3.2767999 sec
N RG 32
DW 50.000 usec
) DE 11.14 usec
TE 298.0 K
Ph D1 1.00000000 sec
3k DO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

] [N VA
th A JJ_JMJLJLJU@M_

L L L L B B B B L L B L I L

w w w
5 4 3 2 1 0 ppm

1 10 9 8 7 6
ANV |O|—|N |t < D[] [N <
“?":‘Qq%‘ﬁ‘i‘ Qe el Qe |2 @«
| (0| | |O (=20 o o OoOl—o|lo - n
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HANS OSSO M S 0> N — O ~ -
TN HO OOV TNO O — O @© ™M N Current Data Parameters
"2 m m m m N N N N N N N H H O m m [\ '\ NAME MH-98-Minor -Clean spectra again
[ O L el ol ol o e o ~ © © © EXPNO 1
PROCNO 1
\\\\ \\ j////// ‘ ‘ ' ‘ ‘ F2 - Acquisition Parameters
Date_ 20190213
Time 14.45 h
INSTRUM Avance
PROBHD 2151574 0027 (
PULPROG ~ zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
N / A )\ H NUC1 1H
PO 2.67 usec
Pl 8.00 usec
T T T T T T T T T T 1 PLW1 23.68499947 W
7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm ,
F2 - Processing parameters
SI 65536
- T2dad3gan SF 500.1300125 Mz
e} [sNeNeoNeoNoNoNoNal WDW EM
. e e e e e e SSB 0
<‘r SERSUES SRS IS B 0.30 Hz

—4.994
—4.963
—4.849

N\ .

3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 ppm S86



206.16

173.57

142.44
135.08
130.14
128.87

128.09

127.76

127.01
125.10

122.66

110.06

NS Ve

78.25
77.95
77.25
77.00
76.74

N

—33.26

__-18.33
=~17.59

200

180

160

140

120

100

80

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

TDO
SFO1
NUC1
=)

Pl
PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

SI
SF
WDW
SSB
LB
GB
PC

20190213
15.46
Avance
Z151574_0027 (
2gpg30
65536
CDC13

1024

4
30120.482
0.919204
1.0878977
101

16.600
6.50

298.0
2.00000000
0.03000000
1

125.7703643
13c

3.33

10.00
88.26000214
500.1320005
1H

waltz65
80.00
23.68499947
0.23014790
0.11535020

125.7577918
EM

1.00

1.40

h

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec
usec

MHz

usec

W
W
W

F2 - Processing parameters
32768

MHz

Hz

MH-98-Minor -Clean spectra again-C13
1
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NENEMONAOVDAIEMNOOFTOOWOWDODNATONLDFTONOWOOOIO OO ™~
POITNOOODITNATOON~ONNNANANONLTMN A HMO A~ OO OWOOMS WO M 0O Current Data Parameters
SESEOOOO00009NNNANTIeRYeaeaafnacaaXRennnneen Y e w-97-Major-Clean spectra
S S 000000 T T TNNNNNNNNNNNNN NN X :

F2 - Acquisition Parameters

Date_ 20190215
Time 13.39 h
INSTRUM Avance
Ph PROBHD 2151574 0027 (
~, PULPROG 2g30
O TD 65536
o SOLVENT CDC13
NS 16
[N DS 2
0 SWH 10000.000 Hz
FIDRES 0.305176 Hz
N AQ 3.2767999 sec
RG 32
DW 50.000 usec
Ph DE 11.14 usec
21 TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

o !

R L I B B L ML LI

T
6 5 4 3 2 1 0 -1 ppm

L B B B L B I L I

11 10 9 8 7
N[N~ 2&T§§F%TET o 0 (© o (0|0 |®
o|o|N(e(S|N|a| S S|o S|o|a|®
NNV || |O] [ - |O - [Olo|o
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—2.996

—2.966

——2.880
——2.874

—2.789

—2.766
—2.759

—2.737

_———2.617
—T—2.614

_—2.587
——2.584

.00

Current Data Parameters

NAME MH-97-Major-Clean spectra
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20190215

Time 13.39 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300123 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

N—-Z

Ph
2|

S89



~ L0 [~ OO A>T A = ML O — O
o Lo NOATOH OO NONODOWLTI> WO AN o ™M O [ee] [Q\ Current Data Parameters
. . L I = B = N o) QO 0 LN NS o NAME MH-97-Major-C13AGAIN
™ < NOMHOWOWOowOorMIr~- W< MmO L ] L . . EXPNO 1
o N OO NNNNNNNNNO O~ Om 0 O ™M o)) o PROCNO 1
[Q\] — L A B e I R e T e T e T e R TR e O e TR e O e R e Y A A A B A << N |
‘ k\i?:é;iE§§E§§S§¥é%2;;£22%ff::i/) K\i§J/?L/) \\‘ // ‘ F2 - Acquisition Parameters
Date 20190216
Time 11.43 h
INSTRUM Avance
PROBHD 72151574 0027 (
PULPROG zgpg30
TD 65536
Ph SOLVENT CDC13
‘, NS 1024
0 DS 4
o) SWH 30120.482 Hz
FIDRES 0.919204 Hz
W AQ 1.0878977 sec
(o) RG 101
DW 16.600 usec
N DE 6.50 usec
) TE 298.0 K
D1 2.00000000 sec
Ph D11 0.03000000 sec
2| TDO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 w
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7577919 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
grease
! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I !
200 180 160 140 120 100 80 60 40 20 0 ppm

S90



NI OO IO MMEEO0O 0T MON LW O
OO NMC-TOVWNOHOOOME0WOWONOOMOOWWLW LW M A Current Data Parameters
mEEnmnneooaaaaaaeeaaanee NAME  MH-97-Elimination
ool e R S i Sl el el el e e el N BV SN BN BV RS EXPNO 10
PROCNO 1
k\\\\l\\\i\Vn%n%/// F2 - Acquisition Parameters
Date 20190409
Time 13.32 h
INSTRUM Avance
PROBHD 72167889 0002 (
PULPROG zg30
TD 65536
O SOLVENT CDC13
NS 16
DS 2
/ = SWH 10000.000 Hz
Ph FIDRES 0.305176 Hz
0 AQ 3.2767999 sec
RG 9.68812
N DW 50.000 usec
DE 10.45 usec
) TE 298.2 K
Ph D1 1.00000000 sec
4| TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 7.84999990 W
F2 - Processing parameters
SI 65536
SF 500.1300433 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I 1N L .
11 10 9 8 7 6 5 4 3 2 1 0 ppm
5| [ENREREEE 3
Q) [N Ie N e e I~
ol |Ir~mlmitNI~|olo o~ S91



|

168.33

145.26

145.13

135.94

135.44

134.27

132.64

131.09
129.09
128.84
128.66
128.17
128.00
127.74

127.57

127.22
122.92

120.41

109.17
77.25
77.00
76.74

Nemmse———

Ph

I

4]

Ph

J||“ -

)

43.89

|
200

|
180

0O
/ —
@)
| ;
160

| ' | '
140 120

|
100

80

Current Data Parameters

NAME MH-97-Elimination-C13
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date 20190409

Time 14.37 h
INSTRUM Avance
PROBHD 7167889 0002 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 30.00 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
P1 10.00 usec
PLW1 27.29999924 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 7.84999990 W
PLW12 0.17662001 W
PLW13 0.08870100 W

F2 - Processing parameters
ST 32768

SF 125.7577928 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S§92



Intensity (mV)

Intensity (mV)

(1C-3)

50 '
_ it
10 g ;
HO 0 ’]
30 O i (\
j | |
20 Ph |

1a (racemic)

0 5 10 15 20 25 30 35 40 45 50 55 60

Retention Time (min)

No. RT Area Area % BC
1 30.527 3060026 50.146 MC
2 44,273 3042247 49,854 MC

€102273 100.000
) __
3 [
10 HOGF o q
3 o) ”
] N
30 3 ) |
3 Ph .
3 1a (R) '
20 3 ~
10 - N i
] C 3
E N
] | } o
0 - JL—-——-—\J\ AV : K\ [/\_,
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)

No. RT Area Brea % BC
1 29,920 2712710 93.956 MC
2 43.820 174502 6.044 MC

2887212 100.000
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-
0 ] } Ho N,
3 | o)
~ co 7 H
E E
> 3 -
] ] , [! 1b (racemic)
: 0 | |
8 I
& E i
20 = . 4&
03— LJ\IJ kl : J kl
|
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)
RT Area Area % BC
15.183 3088626 49.548 MC
29.013 3144945 50.452 MC
©233571 100.000

Intensity (mV)

(1C-3)

0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)
RT Area Rrea % BC
15.173 915181 100.000 MC
915181 100.000
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Intensity (mV)

(IC-3) N

Intensity (mV)

120 —J (0]
3 } o}
E 4 W
100 3 f 1 0
| N
80 — T )
E Ph
E 2a (racemic)
60 3
40 = )
20 3 L
E .
0 33— A ’ \
-IIII|IIII|IIII|IIIIIIIII|IIIIIIIIIIIIIIIII|I|IIII|IIII|IIIIIIIII|IIIIIIIII|IIIIIIIIIlIIIIlIIIIlIIIIl
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)
RT Area Area % BC
1 37.463 6006670 49,048 MC
2 42,713 6019281 50.052 MC
12025951 00.000
E i 6'R
100 b3
3 s
80 —
60 —J 2a
40
20 ‘
. |
O A
-IIII|IIII|IIII|IIII[IIIIIIIII|IIII|III||IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|

0 10 20 30 40 50 60 70 80 90 100

Retention Time (min)

RT Area Area % BC

1 3.283 15013 0.243 BB

2 37.223 5778143 93.697 MC

3 42.663 373683 6.060 MC
6166839 100.000
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12 |
10 3 |
S E ‘ '
] # Ph) - f
o E 3a (racemic) ‘ Il
2 6 — . ]I
"‘ = 1
n ]
5 | i
£ L I .[
g E ( | |
E H I
£ 1 WO S Y WA N J
0—; T T
-IIII|IIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)
No. RT Area Area % BC
1 51.833 905582 49,806 MC
2 79.070 912644 50.194 MC
1818226 100.000
20
g =
B E
Fi) |
;“ -
- 10—__
3 E
! -
H =
E ]-1 X
0 _E L /\_/\/\_____'J L l_/\._n
_IlllllII|II|II|IIII|II|I|IIIIIlllllIlII||||||IIII|I|l||||IIIIIlllllllllllllllllllll||IIII|IIII|IIII|
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)
No RT Area Area % BC
1 51.593 1654757 93.741 MC
2 79.000 110489 6.259 MC
1765246 100.000
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(Ic-3)

(0]
3 (@)
120 3 v
E - (0]
E ; N
100—; H

N E 2b (racemic)

Gl 80 —

x :

- 60 —

- E

3 3

g 40

20 _ .
o E A ‘Jukl
-lllllllllllllllllllIllll[llllllllllllllIIIIIIIIIIIIIII]IIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIllllllllllll
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)

No. RT Area Area % BC
1 18.367 4410377 50.458 MC
2 20.913 4330327 49.542 MC

3740704 100.000
200 — i
150 ]

g :

5y -

8 100

0 =

g ]

8 E

o ]

) 7

50
0 _: - Ij‘kl
IlIIIIIIIIIIII|IIII|IIIIIIIII|IIII|IIIIIIIIIlIIIIlIIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIIIIIIlIIIIl
0 10 20 30 40 50 60 70 80 90 100
Retention Time (min)

Nc RT Ares Area % BC

1 20.780 8164230 100.000 MC
8164230 100.000
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(1B-3)

15 - ,J,Jt
g 10 __ ‘ ‘ 2b (racemic)
> ]
+ -
a 3 \
. . |
3 . I
g 5 ]
E |
E ﬁ ‘
I A
0 . - -
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No RT Area Area % BC
1 17.250 565280 43,372 MC
2 18.157 738047 56.628 MC
1303327 100.000
E ] /
| o
g : |
by 10 — (|
-~ -
o ] '
a ]
s -
3 E |
o ]
- 5 — | I
E l
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No RT Area Area % BC
1 18.227 780273 100.000 MC
780273 100.000
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Intensity (mV)

200

150

100

50

(1C-3)

3b (racemic)

b bt bt bt 1 1

0 10 20 30 40 50 60 70 80 90 100

Retention Time (min)

RT Area Area % BC

12.233 5470125 50.279 MC
15.983 5409514 49.721 MC
10879639 00.000

Intensity (mV)

200

150

100

50

0

chnne b bin e b b,

0 10 20 30 40 50 60 70 80 90 100

Retention Time (min)

RT Arez Area

=]

o
o
!

2.227 5600163 100.000 BB

5600163 100.000
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(1B-3)

10 —% ﬁ
2 E i I 3b (racemic)
g - [l
> E
E : ]
: = ||
g 1 I
2 3 ‘ | I
1 v
04— N .
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No RT Area Area % BC
1 18.543 509112 48.057 MC
2 20.313 550286 51.943 MC
1059398 100.000
(1B-3)
6 &
= 21]
- 4 _g |
% ; |
» 3 3 ’ i
- ]
n = l
g E {
3 2 3 l
! E
H = l
3 [
ll A
0 —,_....__1 \_-_,_.A,-J_
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area % BC
1 20.393 328811 100.000 MC
328811 100.000
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