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1. General information

All reactions were carried out under dry argon atmosphere. All solvents and reagents
were obtained from commercial sources and were purified according to standard
procedures. All glassware was oven-dried before use.

NMR spectra were recorded on a Brucker 500 MHz (‘H: 500 MHz, *C: 125 MHz
and "F: 470 MHz) or Brucker 600 MHz ('H: 600 MHz, *C: 150 MHz) in CDCls at
298 K. 'H and '*C NMR spectra in CDCI3 were internally referenced to the proton ('H)
of the internal TMS signal at 0.00 ppm and the residual carbon nuclei (!*C) of the
solvent signal at 77.16 ppm, respectively. '°F NMR spectra were referenced to external
standard CFCls at 0.00 ppm. The data are reported in ppm as (s = singlet, d = doublet,
t = triplet, ¢ = quadruplet, m = multiplet or unresolved, br s = broad singlet, coupling
constant(s) in Hz, integration). High resolution mass spectra were determined on a
Brucker MAXIS impact mass spectrometer (ESI) or a Waters GCT Premier micromass
spectrometer (EI). Melting points were obtained by SGW X4 Micro Melting Point
Apparatus.

Substituted methyl benzoylformates' and 2-acylcyclopropane-1-carboxylates® were

prepared according to the procedures reported in the literatures.
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2. Preparation of new DACs

Method A:

o) P(NMey); Dcm  PTol p-Tol

fo) o =0 =0
.t ~78°C to rt g . g
| PR~ CO,Me Phﬂ,,, Ph ﬁ....Ph
Ph Me CO;Me
6 Ph MeO,C
5a a 1a trans-1a

A modified procedure according to the literature:*® To a stirred solution of a,p-
unsaturated ketone 5a (500.1 mg, 2.252 mmol, 1.0 equiv) and methyl benzoylformate
6a (425.7 mg, 2.593 mmol, 1.2 equiv) in DCM (6.0 mL) cooled at —78 °C, was added
dropwise P(NMe2)s (496.1 mg, 3.040 mmol, 1.3 equiv) via microsyringe. Upon
complete addition of P(NMe2)3, the solution was warmed to rt and vigorously stirred at
rt. After the reaction was completed as monitored by TLC, the mixture was concentrated
under vacuum and purified by flash column chromatography on silica gel eluted with
PE/Et2O/DCM (40/0.5/1 to 7/0.5/1, v/v/v) to afford the corresponding products 1a
(518.3 mg, 62%) and trans-1a (294.5 mg, 35%).

Method B:

(0}

X
Io) Ph

HP(O)(OMe), 2
CoMe _HHMDS THE — Me
-15°C, 10 min THF, -15°C, 2 h
Me

S1

The same procedure as reported in the literature:® To a solution of a-Ketoester S1
(360.9 mg, 2.025 mmol, 2.0 equiv) and dimethyl phosphite phosphite (0.18 mL, 2.0
mmol, 2.0 equiv) in THF (6.0 mL) cooled at —15 °C, was added dropwise 1.0 M
LiHMDS in THF (2.0 mL, 2.0 mmol) at —15 °C. After additional 10 min, a solution of
a,pB-unsaturated ketone S2 (222.6 mg, 1.001 mmol, 1.0 equiv) in THF (3.0 mL) was
added dropwise. The reaction was stirred at the same temperature and was monitored
by TLC. Once the a,B-unsaturated ketone was fully consumed (2 h), the reaction
mixture was quenched with saturated aqueous ammonium chloride. After being
warmed to rt, the mixture was extracted with ethyl acetate. The combined organics were
washed with brine, dried over anhydrous Na2SOs, filtered, and concentrated under
vacuum. The residue was purified by flash column chromatography on silica gel eluted
with PE/EA (30/1 to 10/1, v/v) to give the product 1¢ (338.7 mg, 88%).
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Known compound.?®

Method A: 459.3 mg, 62% (based on 5a: 500.1 mg, 2.252 mmol).

Colorless solid. PE/Et.O/DCM = 40/0.5/1 to 7/0.5/1.

TH NMR (500 MHz, CDCl3): & 7.99 (d, J = 8.5 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.21
(br's, 5H), 7.14-7.11 (m, 3H), 6.92-6.90 (m, 2H), 3.79 (d, J = 6.5 Hz, 1H), 3.73 (d, J =
6.5 Hz, 1H), 3.65 (s, 3H), 2.44 (s, 3H) ppm.

trans-1a
Method A: 276.1 mg, 35% (based on 5a: 500.1 mg, 2.252 mmol).
Single-crystals for X-ray analysis were obtained from PE and EA at rt.
Colorless crystals. M.p. 158.2-159.1 °C. PE/Et.O/DCM = 40/0.5/1 to 7/0.5/1.
IH NMR (500 MHz, CDCls): & 8.02 (d, J = 8.5 Hz, 2H), 7.38 (d, J = 7.5 Hz, 2H), 7.35-
7.30 (m, 4H), 7.28-7.22 (m, 6H), 4.41 (d, J = 7.0 Hz, 1H), 3.99 (d, J = 7.0 Hz, 1H), 3.42
(s, 3H), 2.45 (s, 3H) ppm.
13C NMR (125 MHz, CDClz): 8 193.6, 170.1, 144.4, 135.6, 135.4, 134.9, 130.2, 129.6,
128.9, 128.7, 128.5, 128.0, 127.4, 52.9, 48.8, 35.5, 35.3, 21.9 ppm.
IR (neat): 3062 (w), 2952 (w), 1719 (s), 1672 (s), 1449 (m), 1428 (s), 1266 (s), 1207
(s), 1183 (s), 1162 (s), 806 (m), 745 (m), 716 (m), 698 (s) cm™".
HRMS (ESI) m/z: [M+Na]" Caled for C25H2203Na 393.1461; Found 393.1462.

Method B: 338.7 mg, 88% (based on a,fB-unsaturated ketone: 222.6 mg, 1.001 mmol).
Colorless solid. M.p. 113.9-114.2°C. PE/EA = 30/1 to 10/1.
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IH NMR (500 MHz, CDCls): § 8.07 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 7.5 Hz, 1H), 7.50
(t, J = 7.5 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 7.02 (d, J = 7.5 Hz, 2H), 6.95 (d, J = 8.0
Hz, 2H), 6.80 (d, J = 7.5 Hz, 2H), 3.74 (d, J = 6.5 Hz, 1H), 3.66 (d, J = 6.5 Hz, 1H),
3.64 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H) ppm.

13C NMR (150 MHz, CDClz): 6 196.1, 170.9, 137.7, 136.5, 133.4, 132.1, 131.3, 130.5,
129.3, 128.8, 128.4, 128.1, 52.9, 47.7, 37.3, 37.2, 21.3, 21.1 ppm.

IR (neat): 2946 (w), 1736 (s), 1661 (s), 1517 (m), 1451 (m), 1263 (s), 1152 (s), 1026
(m), 818 (s), 805 (s), 700 (s) cm™.

HRMS (ESI) m/z: [M+Na]" Calcd for C26H2403Na 407.1618; Found 407.1614.

Method B: 385.9 mg, 75% (based on a,f3-unsaturated ketone: 286.9 mg, 0.9990 mmol).
Colorless solid. M.p. 103.7-104.5°C. PE/EA = 30/1 to 10/1.

'H NMR (500 MHz, CDCls): 6 8.04 (d, J = 7.5 Hz, 2H), 7.63 (t, J = 7.5 Hz, 1H), 7.52
(t, J=7.8 Hz, 2H), 7.37 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.07 (d, J = 8.0
Hz, 2H), 6.79 (d, J = 8.0 Hz, 2H), 3.74 (d, J = 6.5 Hz, 1H), 3.64 (s, 3H), 3.62 (d, J =
7.0 Hz, 1H) ppm.

13C NMR (125 MHz, CDClzs): 6 195.1, 170.0, 137.2, 133.8, 133.7, 133.1, 132.3, 131.9,
131.5, 129.8, 129.0, 128.4, 122.5, 121.3,53.1, 47.1, 36.9, 36.5 ppm.

Note: The crystals contain ca. 0.25 mol/mol of cyclohexane (6 1.43 ppm and 27.0 ppm).
HRMS (ESI) m/z: [M+Na]" Caled for C24HisBr2O3Na 534.9515; Found 534.9517.

Method B: 366.3 mg, 79% (based on a,f-unsaturated ketone: 242.7 mg, 1.000 mmol).
Colorless solid. M.p. 102.6-103.8 °C. PE/EA = 30/1 to 10/1.
IH NMR (500 MHz, CDCls): 6 8.05 (d, J = 7.5 Hz, 2H), 7.63 (t, J = 7.5 Hz, 1H), 7.52

(t, J = 7.5 Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0
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Hz, 2H), 6.85 (d, J = 8.5 Hz, 2H), 3.76 (d, J = 7.0 Hz, 1H), 3.64 (s, 3H), 3.63 (d, J =
7.0 Hz, 1H) ppm.

13C NMR (125 MHz, CDCls): § 195.2, 170.1, 137.3, 134.3, 133.7, 133.3, 133.1, 132.6,
132.0, 129.4, 129.01, 128.98, 128.6, 128.4, 53.1, 47.0, 36.9, 36.5 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C24H1sCl203Na 447.0525; Found 447.0524.

Method B: 330.7 mg, 84% (based on a,-unsaturated ketone: 226.1 mg, 0.9992 mmol).
Colorless solid. M.p. 153.6-155.7 °C. PE/EA = 30/1 to 10/1.

IH NMR (600 MHz, CDCls): 6 8.06 (dd, J = 8.4, 1.2 Hz, 2H), 7.62 (t, J = 7.2 Hz, 1H),
7.52 (t, J = 7.2 Hz, 2H), 7.18-7.16 (m, 2H), 6.92 (t, J = 8.4 Hz, 2H), 6.89-6.84 (m, 4H),
3.77 (d, J = 6.6 Hz, 1H), 3.65 (s, 3H), 3.63 (d, J = 7.2 Hz, 1H) ppm.

13C NMR (125 MHz, CDCls): § 195.4, 170.4, 162.4 (C-F, 1Jc.r = 246.4 Hz), 162.0 (C-
F, Wc.r = 244.6 Hz), 137.4, 133.6, 132.4 (C-F, 3Jc-r = 8.1 Hz), 130.5 (C-F, {Jc-r = 2.8
Hz), 130.0 (C-F, “Jcr = 2.8 Hz), 129.6 (C-F, 3Jc-r = 8.1 Hz), 129.0, 128.4, 115.7 (C-F,
2)cr = 21.8 Hz), 115.3 (C-F, 2Jc.r = 20.8 Hz), 53.0, 46.9, 37.1, 36.4 ppm.

19F NMR (470 MHz, CDCls): § -113.4, —115.2 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C24HisF203Na 415.1116; Found 415.1118.

Method A: 276.1 mg, 56% (based on a,B-unsaturated ketone: 276.4 mg, 1.000 mmol).
Colorless solid. M.p. 90.5-91.3°C. PE/Et.O/DCM = 30/0.5/1 to 7/0.5/1.

'H NMR (500 MHz, CDCls): 6 8.06 (d, J = 8.0 Hz, 2H), 7.65 (t, J = 7.5 Hz, 1H), 7.54
(t, J=7.5Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0
Hz, 2H), 7.03 (d, J = 8.0 Hz, 2H), 3.89 (d, J = 7.0 Hz, 1H), 3.76 (d, J = 6.5 Hz, 1H),

3.67 (s, 3H) ppm.
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13C NMR (150 MHz, CDCls): § 194.8, 169.6, 138.7, 137.9, 137.1, 133.9, 131.0, 130.6
(C-F, 2Jcr = 32.6 Hz), 129.6 (C-F, 2Jc-r = 32.4 Hz), 129.1, 128.5, 128.4, 125.8 (C-F,
8)cr = 4.4 Hz), 125.4 (C-F, 3Jc-r = 4.4 Hz), 124.1 (C-F, YJc.r = 270.8 Hz), 123.9 (C-F,
Ycr = 269.7 Hz) ppm.

19F NMR (470 MHz, CDCls): § —62.6, —62.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C26HisFsO3Na 515.1052; Found 515.1054.

Method A: 313.0 mg, 30% (based on a,B-unsaturated ketone: 574.7 mg, 2.001 mmol).
Colorless solid. M.p. 132.7-133.3 °C. PE/Et.O/DCM = 40/0.5/1 to 10/0.5/1.

'H NMR (500 MHz, CDCls): 6 8.06 (d, J = 7.5 Hz, 2H), 7.64 (t, J = 7.5 Hz, 1H), 7.54
(t, J=7.5Hz, 2H), 7.41 (s, 1H), 7.39-7.37 (m, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.13-7.08
(m, 3H), 7.03 (t, J = 8.0 Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 3.75 (d, J = 7.0 Hz, 1H),
3.67 (d, J =7.0 Hz, 1H) 3.66 (s, 3H) ppm.

13C NMR (125 MHz, CDClzs): 6 195.0, 169.8, 137.2, 137.0, 136.1, 133.8, 133.6, 131.5,
131.4,130.4, 130.1, 129.8, 129.3, 129.0, 128.5, 126.6, 122.6, 122.4, 53.2, 47.2, 36.54,
36.49 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C24Hi1sBr2O3Na 534.9515; Found 534.9526.

Method A: 601.1 mg, 77% (based on a,B-unsaturated ketone: 452.4 mg, 1.999 mmol).
Colorless solid. M.p. 131.1-132.2°C. PE/Et2.O/DCM = 30/0.5/1 to 7/0.5/1.

IH NMR (500 MHz, CDCls): & 8.10 (d, J = 7.5 Hz, 2H), 7.61 (t, J = 7.5 Hz, 1H), 7.50
(t, = 7.5 Hz, 2H), 7.28 (t, J = 7.0 Hz, 1H), 7.20 (g, J = 6.5 Hz, 1H), 7.12 (g, J = 6.5
Hz, 1H), 7.03-6.97 (m, 2H), 6.89 (t, J = 9.0 Hz, 1H), 6.83 (t, J = 7.0 Hz, 1H), 6.66 (t, J
= 7.5 Hz, 1H), 4.09 (d, J = 7.5 Hz, 1H), 3.83 (d, J = 7.5 Hz, 1H), 3.64 (s, 3H) ppm.
13C NMR (125 MHz, CDCls): § 194.6, 169.8, 162.3 (C-F, 1Jcr = 246.4 Hz), 162.1
(C-F, Yc-r = 248.1 Hz), 137.1, 133.6, 131.8 (C-F, 3Jcr = 3.6 Hz), 130.0 (C-F, 3Jcr =
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8.1 Hz), 128.9, 128.8 (C-F, 3Jcr = 8.3 Hz), 128.6, 127.9 (C-F, “Jcr = 2.6 Hz), 124.1
(C-F, *Jcr = 2.8 Hz), 123.6 (C-F, 3Jc.r = 3.6 Hz), 122.1 (C-F, 2Jcr = 13.5 Hz), 122.0
(C-F, 2Jc-F = 12.6 Hz), 115.7 (C-F, 2Jc-r = 21.6 Hz), 115.5 (C-F, 2Jc-F = 21.6 Hz), 53.0,
41.1, 35.9, 30.5 (d, J = 4.5 Hz) ppm.

19F NMR (470 MHz, CDCls): § -113.3, -116.4 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C24HisF203Na 415.1116; Found 415.1118.

o "'CO,Me
Method B: 218.7 mg, 50% (based on a,B-unsaturated ketone: 289.8 mg, 1.009 mmol).
Colorless solid. M.p. 157.4-158.8 °C. PE/EA = 40/1 to 10/1.
'H NMR (500 MHz, CDCls): § 8.12 (d, J = 7.5 Hz, 2H), 7.62 (t, J = 7.5 Hz, 1H), 7.56-
7.51 (m, 3H), 7.29-7.28 (m, 2H), 7.18-7.17 (m, 3H), 7.00-6.98 (m, 2H), 6.67-6.65 (m,
1H), 4.11 (d, J = 7.5 Hz, 1H), 3.84 (d, J = 7.5 Hz, 1H), 3.64 (s, 3H) ppm.
13C NMR (150 MHz, CDClz): 6 195.2, 170.4, 137.4, 134.5, 134.2, 133.6, 133.0, 130.0,
129.0, 128.6, 128.5, 128.4, 128.0, 127.9, 127.0, 126.8, 52.9, 46.7, 37.6, 35.6 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C24H19BrO3Na 457.0410; Found 457.0407.

1k

Ph COZMe

Method A: 317.0 mg, 37% (based on a,B-unsaturated ketone: 551.3 mg, 1.997 mmol).
Colorless solid. M.p. 103.9-104.4 °C. PE/Et.O/DCM = 40/1/1 to 10/1/1.

'H NMR (500 MHz, CDCls): 8 7.64 (d, J = 7.0 Hz, 1H), 7.49-7.44 (m, 2H), 7.42-7.39
(m, 1H), 7.34 (d, J = 7.5 Hz, 1H), 7.21-7.20 (m, 2H), 7.14-7.13 (m, 3H), 7.05 (t, J = 7.5
Hz, 1H), 6.90 (t, J = 7.5 Hz, 1H), 6.64 (d, J = 8.0 Hz, 1H), 4.07 (d, J = 7.0 Hz, 1H),
3.86 (d, J = 6.5 Hz, 1H), 3.73 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 198.5, 170.2, 139.6, 136.0, 134.0, 132.8, 132.3, 131.3,
130.6, 130.0, 129.9, 129.6, 128.40, 128.36, 128.1, 128.0, 127.4, 126.3, 53.1, 48.9, 38.3,
36.4 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C24H1sCl203Na 447.0525; Found 447.0519.
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Method B: 272.3 mg, 76% (based on a,B-unsaturated ketone: 242.6 mg, 1.000 mmol).
Colorless oil. PE/Et2O/DCM = 30/0.5/1 to 7/0.5/1.
IH NMR (500 MHz, CDCls): & 8.05 (s, 1H), 7.96 (d, J = 7.5 Hz, 1H), 7.58 (d, J = 7.5
Hz, 1H), 7.46 (t, J = 7.5 Hz, 1H), 7.22 (br s, 5H), 7.13 (br s, 3H), 6.91 (br s, 2H), 3.80
(d, J=6.5Hz, 1H), 3.67 (d, J = 6.0 Hz, 1H), 3.65 (s, 3H) ppm.
13C NMR (125 MHz, CDClz): 6 194.8, 170.4, 139.1, 135.3, 134.7, 134.0, 133.4, 130.6,
130.2, 128.6, 128.5, 128.19, 128.15, 128.1, 127.1, 126.5, 53.0, 48.5, 37.6, 36.8 ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C24H19C103Na 413.0915; Found 413.0906.

0]
Br COzMe
"""Ph

1s h

o)
o | CO,Me
Y‘ Ph
Ph

T

Method B: 336.1 mg, 77% (based on a,B-unsaturated ketone: 287.7 mg, 1.002 mmol).
Colorless oil. PE/Et2O/DCM = 30/0.5/1 to 7/0.5/1.

IH NMR (500 MHz, CDCls): & 8.20 (s, 1H), 8.01 (d, J = 7.5 Hz, 1H), 7.74 (d, J = 8.0
Hz, 1H), 7.40 (t, J = 8.0 Hz, 1H), 7.22 (br s, 5H), 7.14-7.13 (m, 3H), 6.91-6.90 (m, 2H),
3.80 (d, J =7.0 Hz, 1H), 3.67 (d, J = 7.0 Hz, 1H), 3.65 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 8 194.7, 170.4, 139.3, 136.3, 134.7, 134.0, 131.5, 130.6,
130.5, 128.6, 128.21, 128.16, 128.1, 127.1, 127.0, 123.3, 53.0, 48.5, 37.6, 36.8 ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C24H19BrO3Na 457.0410; Found 457.0400.

o)
|, QOZMe
~Ph

‘

1u pp
Method A: 222.4 mg, 29% (based on a,B-unsaturated ketone: 456.1 mg, 2.016 mmol).

Colorless solid. M.p. 106.4-107.5°C. PE/Et.O/DCM = 30/0.5/1 to 10/0.5/1.

IH NMR (500 MHz, CDCls): 6 7.85 (t, J = 7.5 Hz, 1H), 7.57 (g, J = 6.5 Hz, 1H), 7.28
(d, J=7.5Hz, 1H), 7.25-7.24 (m, 2H), 7.20-7.19 (m, 4H), 7.11-7.10 (m, 3H), 6.91-6.90
(m, 2H), 3.87 (dd, J = 6.5, 1.5 Hz, 1H), 3.81 (d, J = 6.5 Hz, 1H), 3.67 (s, 3H) ppm.
13C NMR (125 MHz, CDClg): § 194.9 (C-F, 3Jcr = 2.6 Hz), 170.5, 162.0 (C-F, Jc-r =
251.9 Hz), 135.1, 134.9 (C-F, 3Jc- = 9.0 Hz), 134.1, 131.0 (C-F, 3Jc.r = 2.8 Hz), 130.6,
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128.5, 128.2, 128.02, 127.96, 126.9, 126.7 (C-F, 2Jcr = 12.6 Hz), 124.8 (C-F, “Jc-r =
2.8 Hz), 116.8 (C-F, 2Jcr = 23.5 Hz), 52.9, 49.7, 39.8 (C-F, *Jc.r = 8.1 Hz), 38.1 ppm.
19F NMR (470 MHz, CDCls): 6 —110.3 ppm.

HRMS (ESI) m/z: [M+Na]* Calcd for C24H19FO3Na 397.1210; Found 397.1212.

cl o
| QO2Me
©) Y‘ Ph

1v  Ph

Method B: 269.7 mg, 68% (based on a,B-unsaturated ketone: 246.5 mg, 1.016 mmol).
Colorless solid. M.p. 95.8-96.5 °C. PE/Et.O/DCM = 30/0.5/1 to 10/0.5/1.

IH NMR (500 MHz, CDCls): & 7.62 (d, J = 7.5 Hz, 1H), 7.48-7.45 (m, 2H), 7.39 (t, J
=7.0 Hz, 1H), 7.18 (br s, 5H), 7.11 (br s, 3H), 6.89 (br s, 2H), 3.79 (d, J = 6.5 Hz, 1H),
3.74 (d, J = 6.5 Hz, 1H), 3.71 (s, 3H) ppm.

13C NMR (125 MHz, CDCls): 8 199.1, 170.3, 139.7, 134.8, 133.9, 132.3, 131.5, 130.6,
130.5, 129.8, 128.5, 128.2, 128.1, 128.0, 127.3, 126.9, 53.0, 49.9, 39.9, 38.8 ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C24H19C1O3Na 413.0915; Found 413.0917.

o)
| CO,Me
Y‘ Ph
Br pp

r

1w
Method B: 333.7 mg, 76% (based on a,B-unsaturated ketone: 289.3 mg, 1.007 mmol).
Colorless solid. M.p. 96.3-97.1°C. PE/Et.O/DCM = 30/0.5/1 to 10/0.5/1.
IH NMR (500 MHz, CDCls): § 7.66 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 7.0 Hz, 1H), 7.44
(t, J=7.5Hz, 1H), 7.36 (t, J = 7.5 Hz, 1H), 7.18 (br s, 5H), 7.11 (br s, 3H), 6.90 (br s,
2H), 3.81 (d, J = 6.0 Hz, 1H), 3.72 (s, 3H), 3.70 (d, J = 7.0 Hz, 1H) ppm.
13C NMR (125 MHz, CDClz): § 199.8, 170.3, 141.9, 134.8, 133.9, 133.8, 132.2, 130.5,
1295, 128.5, 128.2, 128.1, 127.8, 127.0, 119.3, 53.0, 50.1, 39.7, 38.8 ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C24H19BrO3Na 457.0410; Found 457.0404.

(0]
L \\COQMG
Y‘ Ph
Ph
Me 1x

Method A: 297.5 mg, 39% (based on a,B-unsaturated ketone: 474.7 mg, 2.009 mmol).
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Colorless oil. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

H NMR (500 MHz, CDCls): § 7.69 (s, 2H), 7.25-7.22 (m, 6H), 7.13-7.12 (m, 3H),
6.93-6.91 (m, 2H), 3.78 (d, J = 6.5 Hz, 1H), 3.73 (d, J = 7.0 Hz, 1H), 3.65 (s, 3H), 2.39
(s, 6H) ppm.

13C NMR (125 MHz, CDCls): 6 196.3, 170.7, 138.5, 137.8, 135.20, 135.15, 134.4,

130.6, 128.5, 128.2, 128.1, 128.0, 126.9, 126.2, 52.9, 48.3, 37.4, 36.8, 21.4 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C26H2403Na 407.1618; Found 407.1615.

CO,Me
@) e

Method B: 316.5 mg, 82% (based on a,B-unsaturated ketone: 238.0 mg, 1.007 mmol).
Colorless solid. M.p. 91.2-92.3°C. PE/Et.O/DCM = 30/0.5/1 to 10/0.5/1.

'H NMR (500 MHz, CDCls): 4 7.81 (d, J = 7.5 Hz, 1H), 7.20 (br s, 5H), 7.13-7.11 (m,
5H), 6.89-6.88 (m, 2H), 3.77 (d, J = 6.0 Hz, 1H), 3.66 (s, 3H), 3.60 (d, J = 6.5 Hz, 1H),
2.51 (s, 3H), 2.38 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 198.9, 170.7, 142.3, 138.8, 135.7, 135.2, 134.3, 132.9,
130.6,129.3, 128.5, 128.2, 128.1, 127.9, 126.9, 126.6, 52.9, 48.7, 39.1, 37.6, 21.6. 21.2

ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C26H2403Na 407.1618; Found 407.1617.

CO,Me
Y‘Ph

1z

Method A: 478.1 mg, 52% (based on a,B-unsaturated ketone: 614.4 mg, 2.013 mmol).
Colorless solid. M.p. 97.0-98.4 °C. PE/Et.O/DCM = 30/0.5/1 to 7/0.5/1.

'H NMR (500 MHz, CDCls): 6 8.31-8.30 (m, 1H), 8.05-8.03 (m, 1H), 7.25-7.19 (m,
6H), 7.15-7.14 (m, 3H), 6.91-6.90 (m, 2H), 3.79 (d, J = 6.5 Hz, 1H), 3.66 (s, 3H), 3.62
(d, J =6.5Hz, 1H) ppm.

13C NMR (125 MHz, CDCla3): § 193.3, 170.4, 162.3 (C-F, Jc.r = 253.6 Hz), 135.0 (C-
F, 3Jcr = 3.6 Hz), 134.6, 134.3 (C-F, unresolved), 133.9, 130.6, 129.6 (C-F, 3Jc.F = 8.1
Hz), 128.6, 128.2, 128.14, 128.12, 127.2, 116.9 (C-F, 2Jc-F = 22.5 Hz), 110.2 (C-F, 2Jc-
F=21.6 Hz), 53.0, 48.3, 37.5, 36.7 ppm.

F NMR (470 MHz, CDClz): 6 -98.9 ppm.
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HRMS (ESI) m/z: [M+Na]" Calcd for C24H1sBrFO3Na 475.0316; Found 475.0321.

Ph

0
MeOZC"“%H.\/S/

Ph
1Ra

Method A: 250.2 mg, 39% (based on a,B-unsaturated ketone: 348.5 mg, 2.000 mmol).
Colorless solid. M.p. 74.7-75.2 °C. PE/EA = 40/1 to 20/1.

'"H NMR (500 MHz, CDCl3): § 7.19-7.11 (m, 5H), 7.11-7.09 (m, 3H), 6.85-6.83 (m,
2H), 3.65 (s, 3H), 3.57 (d, J = 6.5 Hz, 1H), 3.15 (d, J = 6.5 Hz, 1H), 2.96 (hept, J=7.0
Hz, 1H), 1.31 (d, J=7.0 Hz, 3H), 1.23 (d, /= 7.0 Hz, 3H) ppm.

BC NMR (150 MHz, CDCl3): $209.8, 170.4, 135.1, 134.2, 130.5, 128.5, 128.1, 128.04,
127.99, 126.8, 52.8, 48.6, 42.3, 37.6, 36.8, 18.3, 18.0 ppm.

IR (neat): 2977 (w), 1729 (s), 1703 (s), 1432 (m), 1256 (s), 1188 (m), 1153 (s), 1069
(m), 1059 (m), 695 (s) cm™.

HRMS (ESI) m/z: [M+Na]" Caled for C21H2203Na 345.1461; Found 345.1455.

h

0
Meozc—Pn.\/S/

Ph
trans-1Ra

g

Method A: 174.9 mg, 27% (based on a,B-unsaturated ketone: 348.5 mg, 2.000 mmol).
Colorless oil. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

'TH NMR (500 MHz, CDCl3): & 7.35-7.24 (m, 10H), 3.80 (d, J = 7.5 Hz, 1H), 3.73 (d,
J=7.0 Hz, 1H),3.36 (s, 3H), 2.83 (hept, /= 7.0 Hz, 1H), 1.16 (d, /= 6.5 Hz, 3H), 1.14
(d, J=7.0 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): $ 207.7, 169.9, 135.2, 135.0, 130.2, 128.7, 128.5, 128.0,
127.4,52.7, 48.8, 42.6, 36.6, 36.1, 17.9, 17.8 ppm.

IR (neat): 2968 (w), 1727 (s), 1703 (s), 1447 (m), 1253 (s), 1207 (s), 1156 (s), 1050
(m), 717 (s) cm™'.

HRMS (ESI) m/z: [M+Na]" Caled for C21H2203Na 345.1461; Found 345.1461.
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Method B: 273.3 mg, 81% (based on a,B-unsaturated ketone: 174.5 mg, 1.002 mmol).
Colorless oil. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

TH NMR (500 MHz, CDCl3): § 7.11-7.10 (m, 3H), 7.04 (d, J = 8.0 Hz, 2H), 6.98 (d, J
= 8.0 Hz, 2H), 6.86-6.84 (m, 2H), 3.64 (s, 3H), 3.55 (d, J = 6.5 Hz, 1H), 3.12 (d, J =
6.5 Hz, 1H), 2.95 (hept, J= 7.0 Hz, 1H), 2.25 (s, 3H), 1.30 (d, /= 7.0 Hz, 3H), 1.22 (d,
J=16.5 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): § 209.9, 170.5, 137.8, 135.3, 131.1, 130.4, 129.2, 128.1,
128.0, 126.8, 52.8, 48.4,42.4, 37.8, 36.8, 21.3, 18.3, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C22H2403Na 359.1618; Found 359.1616.

Method A: 321.3 mg, 40% (based on a,B-unsaturated ketone: 349.2 mg, 2.004 mmol).
Colorless oil. PE/Et2O/DCM = 30/0.5/1 to 10/0.5/1.

TH NMR (500 MHz, CDCl3): 8 7.31 (d, J = 8.5 Hz, 2H), 7.15-7.12 (m, 3H), 7.01 (d, J
= 8.5 Hz, 2H), 6.86-6.84 (m, 2H), 3.66 (s, 3H), 3.57 (d, /= 6.5 Hz, 1H), 3.09 (d, J =
6.5 Hz, 1H), 2.95 (hept, /= 7.0 Hz, 1H), 1.29 (d, /= 6.5 Hz, 3H), 1.22 (d, /= 7.0 Hz,
3H) ppm.

I3C NMR (125 MHz, CDCl3): 4 209.4, 170.0, 134.7, 133.4, 132.3, 131.7, 128.3, 128.1,
127.1, 122.3,53.0, 47.7, 42.3, 37.5, 36.8, 18.3, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H21BrO3Na 423.0566; Found 423.0561.

MeO,C., _Ph

/@A@/O
Br /[
1R

Method B: 326.5 mg, 81% (based on a,B-unsaturated ketone: 255.2 mg, 1.008 mmol).
Colorless solid. M.p. 72.9-74.0 °C. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.
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TH NMR (500 MHz, CDCl3): § 7.23-7.20 (m, 5H), 7.16-7.13 (m, 2H), 6.69 (d, J= 8.5
Hz, 2H), 3.65 (s, 3H), 3.51 (d, J = 6.5 Hz, 1H), 3.09 (d, J = 6.0 Hz, 1H), 2.95 (hept, J
=7.0 Hz, 1H), 1.30 (d, /= 7.0 Hz, 3H), 1.22 (d, J= 7.0 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): $ 209.4, 170.1, 134.3, 133.8, 131.2, 130.4, 129.7, 128.7,
128.2, 120.8, 52.9, 48.6,42.4, 37.7, 36.1, 18.2, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H21BrO3Na 423.0566; Found 423.0561.

Method B: 239.2 mg, 67% (based on a,B-unsaturated ketone: 174.3 mg, 1.001 mmol).
Colorless solid. M.p. 64.7-66.1 °C. PE/EA = 40/1 to 20/1.

TH NMR (500 MHz, CDCls): 8 7.16-7.12 (m, 5H), 7.07 (d, J= 9.0 Hz, 2H), 6.86-6.84
(m, 2H), 3.66 (s, 3H), 3.57 (d, J= 6.5 Hz, 1H), 3.10 (d, /= 6.5 Hz, 1H), 2.95 (hept, J =
7.0 Hz, 1H), 1.29 (d, /= 7.5 Hz, 3H), 1.22 (d, /= 7.5 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): 6 209.5,170.1, 134.7, 134.0, 132.8, 131.9, 128.8, 128.3,
128.1, 127.1, 53.0, 47.6, 42.3, 37.6, 36.8, 18.3, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H21C103Na 379.1071; Found 379.1074.

Method A: 77.1 mg, 23% (based on a,B-unsaturated ketone: 175.0 mg, 1.005 mmol).
Colorless oil. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

TH NMR (500 MHz, CDCl3): & 7.13-7.10 (m, 5H), 6.88-6.83 (m, 4H), 3.66 (s, 3H),
3.56 (d, J= 6.5 Hz, 1H), 3.10 (d, J = 6.5 Hz, 1H), 2.95 (hept, J = 7.0 Hz, 1H), 1.30 (d,
J=17.0 Hz, 3H), 1.22 (d, J= 7.0 Hz, 3H) ppm.

13C NMR (125 MHz, CDCl3): § 209.6, 170.3, 162.4 (C-F, 'Jc.r = 246.4 Hz), 134.8,
132.3 (C-F, *Jcr = 8.1 Hz), 130.1 (C-F, “Jcr = 3.6 Hz), 128.2, 128.1, 127.0, 115.5 (C-
F,2Jcr=21.6 Hz), 52.9, 47.6, 42.3, 37.8, 36.8, 18.3, 18.0 ppm.

19F NMR (470 MHz, CDCls): & —-113.6 ppm.

HRMS(ESI) m/z: [M+Na]" Calcd for C21H21FO3Na 363.1367; Found 363.1368.
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Method B: 250.1 mg, 74% (based on a,B-unsaturated ketone: 175.1 mg, 1.005 mmol).
Colorless oil. PE/EA =40/1 to 20/1.

'TH NMR (500 MHz, CDCl3): § 7.12-7.09 (m, 3H), 7.06 (t, J = 7.5 Hz, 1H), 6.99 (d, J
= 7.5 Hz, 1H), 6.96 (s, 1H), 6.93 (d, J = 8.0 Hz, 1H), 6.85-6.83 (m, 2H), 3.65 (s, 3H),
3.55(d,J=6.5 Hz, 1H), 3.13 (d, /= 6.5 Hz, 1H), 2.97 (hept, J = 7.0 Hz, 1H), 2.21 (s,
3H), 1.30 (d, J=7.0 Hz, 3H), 1.22 (d, /= 7.0 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): § 209.9, 170.5, 138.1, 135.2, 134.0, 131.2, 128.8, 128.3,
128.1, 128.0, 127.6, 126.8, 52.8, 48.5,42.3, 37.7, 36.9, 21.4, 18.3, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C22H2403Na 359.1618; Found 359.1619.

MeO2C, _Ph

Cl
1Rg'

Method B: 263.4 mg, 73% (based on a,B-unsaturated ketone: 210.1 mg, 1.008 mmol).
Colorless solid. M.p. 69.2-70.3 °C. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

'TH NMR (500 MHz, CDCl3): & 7.22-7.20 (m, 3H), 7.17-7.15 (m, 2H), 7.09-7.06 (m,
1H), 7.02 (t,J = 8.5 Hz, 1H), 6.83 (t,J= 1.5 Hz, 1H), 6.70 (d, /= 7.5 Hz, 1H), 3.65 (s,
3H), 3.53 (d,J=6.5 Hz, 1H), 3.13 (d, J= 6.0 Hz, 1H), 2.97 (hept, /= 7.0 Hz, 1H), 1.31
(d, J=7.0Hz, 3H), 1.23 (d, /= 6.5 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): $ 209.4, 170.0, 137.4, 134.0, 133.7, 130.4, 129.2, 128.7,
128.3, 127.0, 126.2, 52.9, 48.6, 42.4, 37.5, 36.1, 18.2, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C21H21C1O3Na 379.1071; Found 379.1074.

MeO2C. Ph



Method B: 199.4 mg, 59% (based on a,B-unsaturated ketone: 190.1 mg, 1.010 mmol).
Colorless oil. PE/EA = 40/1 to 20/1.

'TH NMR (500 MHz, CDCl3): 8 7.12-7.11 (m, 4H), 7.09-7.06 (m, 2H), 7.02 (td, J=17.5,
1.0 Hz, 1H), 6.86 (t,J=7.5 Hz, 1H), 6.51 (d, J= 8.0 Hz, 1H), 3.69 (s, 3H), 3.63 (d, J
=7.0 Hz, 1H), 3.34 (d, J= 6.5 Hz, 1H), 2.99 (hept, J = 7.0 Hz, 1H), 2.58 (s, 3H), 1.32
(d,J=7.0 Hz, 3H), 1.26 (d, /= 7.0 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): $ 210.0, 170.6, 138.4, 134.3, 132.9, 130.2, 129.5, 128.3,
127.8,127.0, 126.0, 125.4, 52.8, 48.1, 42.5, 35.6, 35.5, 20.1, 18.3, 18.1 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C22H2403Na 359.1618; Found 359.1615.

MeO2C. Ph
@%/'//O
. L
1R}

Method B: 282.1 mg, 81% (based on a,p-unsaturated ketone: 195.5 mg, 1.017 mmol).
Colorless solid. M.p. 95.6-96.2 °C. PE/EA = 40/1 to 20/1.

'TH NMR (500 MHz, CDCl3): & 7.18-7.16 (m, 5H), 7.08 (dd, J = 8.5, 6.5 Hz, 1H), 6.96
(t,J=9.0 Hz, 1H), 6.79 (t, J=7.5 Hz, 1H), 6.54 (dd, J=17.5, 6.5 Hz, 1H), 3.75 (d, J =
6.5 Hz, 1H), 3.68 (s, 3H), 3.27 (d, /= 7.0 Hz, 1H), 2.99 (hept, /= 7.0 Hz, 1H), 1.31 (d,
J=17.0 Hz, 3H), 1.26 (d, /= 7.0 Hz, 3H) ppm.

13C NMR (125 MHz, CDCl3): § 209.4, 170.2, 162.0 (C-F, 'Jc.r = 245.5 Hz), 134.2,
129.9, 128.61 (C, *Jc-r = 8.1 Hz), 130.59 (C-F, “Jc-r = 3.6 Hz), 128.5, 128.0, 123.5 (C-
F,3Jcr=3.5Hz), 122.5 (C-F, 2Jcr = 13.5 Hz), 115.4 (C-F, 2Jcr = 21.6 Hz), 52.9, 47 .4,
42.3,35.9 (C-F, “Jcr = 1.8 Hz), 30.7 (C-F, 3Jcr = 4.5 Hz), 18.2, 18.0 ppm.

F NMR (470 MHz, CDCl3): 6 —-115.9 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H21FO3Na 363.1367; Found 363.1368.

MeO,C 1Rj

Method B: 259.2 mg, 68% (based on a,B-unsaturated ketone: 174.2 mg, 1.000 mmol).

Colorless oil. PE/EA = 40/1 to 15/1.

'TH NMR (600 MHz, CDCl3): 8 7.85 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 7.11-
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7.10 (m, 3H), 6.85-6.83 (m, 2H), 3.86 (s, 3H), 3.66 (s, 3H), 3.61 (d, J = 6.0 Hz, 1H),
3.18 (d, J=6.6 Hz, 1H), 2.98 (hept, J = 6.6 Hz, 1H), 1.30 (d, J = 6.6 Hz, 3H), 1.23 (d,
J=6.6 Hz, 3H) ppm.

13C NMR (150 MHz, CDCl3): § 209.4, 169.9, 166.8, 139.4, 134.5, 130.6, 129.7, 128.3,
128.0, 127.1, 53.0, 52.3, 48.0, 42.3, 37.3, 36.9, 18.2, 18.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H2405Na 403.1516; Found 403.1519.

Method B: 179.8 mg, 46% (based on a,B-unsaturated ketone: 176.3 mg, 1.012 mmol).
Colorless oil. PE/EA =40/1 to 10/1.

'TH NMR (600 MHz, CDCl3): & 7.44 (d, J = 8.4 Hz, 2H), 7.26 (d, J= 7.8 Hz, 2H), 7.13-
7.12 (m, 3H), 6.85-6.84 (m, 2H), 3.67 (s, 3H), 3.62 (d, J= 6.6 Hz, 1H), 3.15 (d, /= 6.6
Hz, 1H), 2.97 (hept, /= 7.2 Hz, 1H), 1.30 (d, /= 7.2 Hz, 3H), 1.23 (d, /= 6.6 Hz, 3H)
ppm.

13C NMR (125 MHz, CDCI3): § 209.3, 169.8, 138.4, 134.4, 131.0, 130.1 (C-F, *Jcr =
26.3 Hz), 128.3,128.0, 127.2, 125.4 (C-F, *Jc.r = 3.6 Hz), 124.0 (C-F, \Jcr = 270.8 Hz),
53.0,47.7,42.3,37.3,36.8, 18.2, 18.0 ppm.

F NMR (470 MHz, CDClz3): 6 —62.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C22H21F303Na 413.1335; Found 413.1336.

MeO,C,  Ph

/’/,/O
F3C /[

1Rk

Method B: 322.7 mg, 82% (based on a,B-unsaturated ketone: 243.5 mg, 1.005 mmol).
Colorless oil. PE/Et2O/DCM = 40/1 to 10/1.

TH NMR (600 MHz, CDCls): 8 7.35 (d, J = 8.4 Hz, 2H), 7.23-7.19 (m, 3H), 7.16-7.14
(m, 2H), 6.93 (d, J = 7.8 Hz, 2H), 3.66 (s, 3H), 3.61 (d, /= 6.0 Hz, 1H), 3.17 (d, J =
6.6 Hz, 1H), 2.97 (hept, /= 7.2 Hz, 1H), 1.32 (d, J=7.2 Hz, 3H), 1.23 (d, J = 7.2 Hz,
3H) ppm.

13C NMR (150 MHz, CDCl3): § 209.3, 169.9, 139.5, 133.6, 130.4, 129.1 (C-F, 2Jcr =
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32.6 Hz), 128.8, 128.4, 125.0 (C-F, *Jc.r = 3.3 Hz), 124.2 (C-F, 'Jc.r = 269.6 Hz), 53.0,
48.9,42.4,37.8,36.1, 18.2, 18.0 ppm.

F NMR (470 MHz, CDClz3): 6 —62.5 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C22H21F303Na 413.1335; Found 413.1340.

MeO,C, _Ph
F /’/,/O
F /(
F 1R

Method B: 256.6 mg, 74% (based on a,B-unsaturated ketone: 210.0 mg, 0.9202 mmol).
Colorless solid. M.p. 119.6-120.6 °C. PE/EA = 40/1 to 20/1.

'TH NMR (500 MHz, CDCl3): 6 7.26-7.22 (m, 3H), 7.16-7.15 (m, 2H), 6.45 (dd, J = 9.0,
6.5 Hz, 2H), 3.65 (s, 3H), 3.48 (d, /= 6.5 Hz, 1H), 3.05 (d, J = 6.5 Hz, 1H), 2.96 (hept,
J=7.0Hz, 1H), 1.31 (d, J=7.0 Hz, 3H), 1.23 (d, /= 7.0 Hz, 3H) ppm.

13C NMR (125 MHz, CDCl3): § 208.8, 169.6, 150.9 (C-F, 'Jc.r = 248.1 Hz, 2Jcr=9.9
Hz, 3Jcr = 4.5 Hz), 138.7 (C-F, 'Jcr = 250.0 Hz, 2Jc-r = 15.4 Hz), 133.2, 131.9 (C-F,
m), 130.1, 128.9, 128.6, 112.2 (C-F, %Jc-r = 16.3 Hz, *Jcr = 5.4 Hz), 53.0, 48.7, 42.4,
37.5,35.3,18.2, 17.9 ppm.

F NMR (470 MHz, CDCl3): § —134.6 (d, J = 21.6 Hz, 2F), -162.4 (t, J = 21.6 Hz, 1F)

ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C21H19F303Na 399.1178; Found 399.1177.

Ph

0
Meozc----%,n./k/\

Ph
1Rn

Method A: 193.9 mg, 30% (bsed on a,B-unsaturated ketone: 350.9 mg, 2.014 mmol).
Colorless oil. PE/Et2O/DCM = 10/0.5/1 to 7/0.5/1.

'"H NMR (500 MHz, CDCl3): § 7.20-7.13 (m, 5H), 7.10-7.09 (m, 3H), 6.83-6.81 (m,
2H), 3.65 (s, 3H), 3.59 (d, J= 6.5 Hz, 1H), 3.09 (d, J= 6.5 Hz, 1H), 2.82-2.69 (m, 2H),
1.79-1.71 (m, 2H), 1.00 (t, /= 7.5 Hz, 3H) ppm.

I3C NMR (125 MHz, CDCl3): §206.4, 170.4, 135.1, 134.1, 130.6, 128.5, 128.1, 128.04,
128.00, 126.8, 52.9, 48.4, 46.5, 39.1, 36.6, 17.5, 13.9 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H2203Na 345.1461; Found 345.1464.
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Ph o

MeOgC"-'%n.\u

Ph
1Ro

Method A: 245.2 mg, 36% (based on o,B-unsaturated ketone: 378.7 mg, 2.011 mmol).
Colorless oil. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.

'TH NMR (500 MHz, CDCl3): 6 7.20-7.13 (m, 5H), 7.10-7.09 (m, 3H), 6.83-6.81 (m,
2H), 3.65 (s, 3H), 3.58 (d, /= 6.5 Hz, 1H), 3.08 (d, /= 6.5 Hz, 1H), 2.70-2.60 (m, 2H),
2.33-2.25 (m, 1H), 1.01 (d, /= 7.0 Hz, 3H), 1.00 (d, J = 6.5 Hz, 3H) ppm.

BCNMR (125 MHz, CDCls): $206.1, 170.3, 135.1, 134.1, 130.6, 128.5, 128.3, 128.03,
127.99, 126.8, 53.6, 52.8, 48.5, 39.3, 36.8, 24.9, 22.8, 22.7 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C22H2403Na 359.1618; Found 359.1618.

Ph o
MeO,C K

Ph
1Rp

Method A: 183.8 mg, 31% (based on a,B-unsaturated ketone: 295.3 mg, 2.020 mmol).
Colorless solid. M.p. 149.7-150.7 °C. PE/Et2O/DCM = 40/0.5/1 to 10/0.5/1.
'TH NMR (500 MHz, CDCl3): § 7.20-7.13 (m, 5H), 7.11-7.09 (m, 3H), 6.83-6.81 (m,
2H), 3.66 (s, 3H), 3.60 (d, /= 6.5 Hz, 1H), 3.10 (d, /= 6.5 Hz, 1H), 2.49 (s, 3H) ppm.
13C NMR (125 MHz, CDCl3): & 204.0, 170.4, 134.9, 134.0, 130.7, 128.5, 128.10,
128.05, 128.0, 126.9, 53.0, 48.5, 39.8, 36.7, 31.5 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for Ci9H1sO3Na 317.1148; Found 317.1147.

Ph

0
MeO2C-'“%H../S<

Ph
1Rq

Method B: 274.6 mg, 81% (based on a,p-unsaturated ketone:189.3 mg, 1.005 mmol).
Colorless solid. M.p. 100.7-101.3 °C. PE/EA = 40/1 to 20/1.

TH NMR (500 MHz, CDCl3): 8 7.19-7.09 (m, 8H), 6.86-6.84 (m, 2H), 3.66 (s, 3H),
3.55(d,J=6.0 Hz, 1H), 3.32 (d, /= 6.0 Hz, 1H), 1.33 (s, 9H) ppm.

13C NMR (125 MHz, CDCl3): 6 210.9, 170.4, 135.2, 134.4, 130.4, 128.5, 128.09,
128.05, 128.0, 126.8, 52.8, 48.7, 44.7, 37.0, 34.7, 26.4 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C22H2403Na 359.1618; Found 359.1628.
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3. Condition optimization

Ph O O

Me0,Crf_ | TfOH, solvent 0
‘ > ph Y Me
0 °C to rt, overnight

Ph 1a Me Ph 3a

General procedure: To a dry Schlenk tube equipped with a high vacuum valve, 1a
(55.3 mg, 0.149 mmol) was dissolved in 2.0 mL of dry solvent with a stir bar. A certain
equivalent of TfOH was added dropwise via microsyringe to the solution at 0 °C. The
reaction mixture was stirred overnight or about 14 h at rt, which was then neutralized
with saturated NaHCO3. The mixture was extracted with DCM (20 mL x 3). The
combined organics were washed with brine, dried over anhydrous NaxSOs, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluted with PE/EA (50/1 to 30/1, v/v) to afford the product
3a as orange solid. Single-crystals for X-ray analysis were obtained from PE and EA at

rt.

Table S1. Condition Optimization

ent solvent TOH 3a (%)
ry (equiv)  (isolated)
1 DCM 2.0 53
2 DCM 3.0 89
3 DCM 3.5 99
4 DCM 5.0 83
5 DCE 3.5 75
6 PhMe 3.5 36
7 CH3CN 3.5 18
o)
o)
Ph = /
Me
Ph
3a

Yield: 50.1 mg, 99% (based on 1a: 55.3 mg, 0.149 mmol).

Orange crystals. M.p. 150.1-152.3 °C. PE/EA = 50/1 to 30/1.

'H NMR (500 MHz, CDCls): 6 7.57 (d, J = 8.0 Hz, 2H), 7.42-7.37 (m, 6H), 7.34-7.31
(m, 4H), 7.21 (d, J = 8.0 Hz, 2H), 6.51 (s, 1H), 2.38 (s, 3H) ppm.
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13C NMR (125 MHz, CDClz): 6 166.9, 154.5, 152.3, 141.5, 140.4, 138.5, 130.9, 130.8,
129.63, 129.56, 128.5, 128.1, 125.7, 125.1, 124.5, 102.8, 21.7 ppm.

IR (neat): 3027 (w), 2921 (w), 1762 (s), 1616 (m), 1508 (m), 1443 (m), 1282 (m), 1206
(s), 1057 (m), 1008 (s), 890 (s), 830 (s), 809 (s), 758 (s), 698 (s) cm™.

HRMS (ESI) m/z: [M+Na]" Calcd for C24H1s02Na 361.1199; Found 361.1207.

S20



4. TtOH-promoted transformation of DACs

Ar' o

<Af3 TfOH Arl o
MeO,C"\ \o DCM, 0 °C to rt —

Ar’ Ar? Ard
1 3

Representative procedure for 3: To a dry Schlenk tube equipped with a high vacuum
valve, 1a (55.3 mg, 0.149 mmol) was dissolved in DCM (2.0 mL) with a stir bar. TfOH
(46.5uL, 0.525 mmol) was added dropwise via microsyringe to the solution at 0 °C.
The reaction mixture was stirred overnight at rt, which was then neutralized with
saturated NaHCOs3. The mixture was extracted with DCM (20 mL x 3). The combined
organics were washed with brine, dried over anhydrous Na:SOs, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluted with PE/EA (50/1 to 30/1, v/v) to afford the product
3a (50.1 mg, 99%) as orange solid.

o]
0]

TN
Ph

Ph

3b

Yield: 38.4 mg, 75% (based onlb: 56.2 mg, 0.158 mmol).

Orange crystals. M.p. 163.9-165.8 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): 6 7.68 (d, J = 7.0 Hz, 2H), 7.43-7.38 (m, 9H), 7.35-7.31
(m, 4H), 6.57 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): & 166.7, 154.3, 153.1, 141.4, 138.4, 130.88, 130.86,
130.0, 129.8, 129.7, 128.9, 128.54, 128.49, 128.1, 125.1, 124.3, 103.6 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H1602Na 347.1043; Found 347.1050.

Yield: 42.4 mg, 81% (based on 1c: 57.4 mg, 0.149 mmol).
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Orange crystals. M.p. 164.5-164.7 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): 6 7.66 (d, J = 7.0 Hz, 2H), 7.41-7.35 (m, 3H), 7.25-7.18
(m, 8H), 6.55 (s, 1H), 2.42 (s, 3H), 2.40 (s, 3H) ppm.

13C NMR (125 MHz, CDCls): 6 167.0, 153.8, 153.5, 140.15, 140.07, 138.8, 135.6,
131.1,131.0, 129.8, 129.2, 128.8, 128.7, 125.0, 123.4, 104.1, 21.7, 21.6 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C2sH2002Na 375.1356; Found 375.1352.

Yield: 67.1 mg, 92% (based on 1d: 77.8 mg, 0.151 mmol).

Orange crystals. M.p. 196.3-197.5 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 8 7.68-7.67 (m, 2H), 7.57 (d, J = 8.0 Hz, 2H), 7.53 (d, J
= 8.5 Hz, 2H), 7.42-7.41 (m, 3H), 7.20 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H),
6.50 (s, 1H) ppm.

13C NMR (125 MHz, CDCl3): 166.4, 155.1, 149.7, 139.8, 136.7, 132.5, 132.3, 132.0,
131.6, 130.5, 129.0, 128.1, 125.3, 124.9, 124.6, 124.4, 103.1 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H14Br202Na 502.9253; Found 502.9243.

Yield: 56.6 mg, 96% (based on le: 64.0 mg, 0.150 mmol).

Orange crystals. M.p. 174.5-175.9 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

IH NMR (600 MHz, CDCls): & 7.68-7.67 (m, 2H), 7.42-7.40 (m, 5H), 7.37 (d, J = 8.4

Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.51 (s, 1H) ppm.
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13C NMR (125 MHz, CDCls): 6 166.4, 155.0, 149.7, 139.4, 136.3, 136.11, 136.07,
132.3, 132.1, 130.4, 129.03, 128.99, 128.6, 128.1, 125.2, 124.9, 103.1 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C23H14C1202Na 415.0263; Found 415.0260.

Yield: 53.7 mg, 99% (based on 1f: 59.3 mg, 0.151 mmol).

Orange crystals. M.p. 150.7-152.3 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

'H NMR (600 MHz, CDCls): & 7.68-7.66 (m, 2H), 7.42-7.39 (m, 3H), 7.33-7.28 (m,
4H), 7.13 (t, J = 8.4 Hz, 2H), 7.08 (t, J = 8.4 Hz, 2H), 6.51 (s, 1H) ppm.

13C NMR (150 MHz, CDCls): 6 166.6, 163.8 (C-F, 1Jc-r = 249.2 Hz), 163.6 (C-F, 1Jc-
F = 250.2 Hz ), 154.6, 150.4, 137.3 (C-F, “Jcr = 3.3 Hz), 134.1 (C-F, “Jcr = 3.3 Hz),
133.0 (C-F, 3JcF = 7.7 Hz), 132.8 (C-F, 3Jcr = 8.7 Hz), 130.3, 129.0, 128.3, 125.2,
124.4,115.9 (C-F, 2Jcr = 21.8 Hz), 115.4 (C-F, 2Jc.r = 21.6 Hz), 103.3 ppm.

19F NMR (470 MHz, CDCls): § -110.0, —110.3 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H14F202Na 383.0854; Found 383.0853.

Yield: 33.3 mg, 48% (based on 1g: 73.8 mg, 0.150 mmaol).

Orange crystals. M.p. 153.8-155.7 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 8 7.71-7.69 (m, 4H), 7.66 (d, J = 8.5 Hz, 2H), 7.45-7.42
(m, 7H), 6.52 (s, 1H) ppm.

13C NMR (150 MHz, CDCls): § 166.0, 156.4, 148.0, 144.2, 141.2, 131.6 (C-F, 2Jc-r =

32.6 Hz), 131.5 (C-F, Jcr = 32.6 Hz), 131.0, 130.88, 130.86, 129.1, 127.8, 126.6,
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125.8 (C-F, 3Jc-r =3.3 Hz), 125.5, 125.4 (C-F, 3Jcr = 3.3 Hz), 124.1 (C-F, {Jcr = 270.8
Hz), 123.9 (C-F, Ycr = 269.3 Hz), 102.5 ppm.

19F NMR (470 MHz, CDCls): § —62.77, —62.85 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C25H14Fs02Na 483.0790; Found 483.0798.

Yield: 60.4 mg, 83% (based on 1h: 77.8 mg, 0.151 mmol).

Orange crystals. M.p. 156.7-158.9 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): & 7.70-7.68 (m, 2H), 7.59-7.56 (m, 2H), 7.43-7.42 (m,
5H), 7.33-7.28 (m, 3H), 7.24-7.23 (m, 1H), 6.51 (s, 1H) ppm.

13C NMR (150 MHz, CDCl3): § 166.1, 155.7, 148.4, 142.7, 139.7, 133.25, 133.17,
132.82, 132.78, 130.6, 130.3, 129.9, 129.3, 129.2, 129.0, 128.0, 125.9, 125.4, 123.0,
122.4,102.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H14Br202Na 502.9253; Found 502.9256.

Yield: 44.1 mg, 82% (based on 1i: 59.0 mg, 0.150 mmol).
Yellow crystals. M.p. 122.5-123.8 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.
IH NMR (600 MHz, CDCls): & 7.69-7.68 (m, 2H), 7.44-7.37 (m, 5H), 7.28 (t, J = 7.2
Hz, 1H), 7.21 (t, J = 7.2 Hz, 1H), 7.18-7.12 (m, 4H), 6.34 (d, J = 1.8 Hz, 1H) ppm.
13C NMR (125 MHz, CDCls): § 165.5, 160.4 (C-F, YJc.r = 248.3 Hz), 159.8 (C-F, YJc.
F = 250.0 Hz), 155.7, 137.6, 131.8 (C-F, “Jc-r = 2.6 Hz), 131.4, 131.3 (C-F, 3Jcr = 3.6
Hz), 131.1 (C-F, 3Jcr = 8.1 Hz), 130.5, 128.9, 128.4, 128.2, 127.9 (C-F, 2Jc-r = 13.6
Hz), 125.9 (C-F, 2Jc.F = 14.4 Hz), 125.5, 124.4 (C-F, 3Jcr = 3.6 Hz), 124.0 (C-F, 3Jc-r
= 3.5 Hz), 116.6 (C-F, 2Jc-r = 21.6 Hz), 115.8 (C-F, 2Jc-r = 21.6 Hz), 102.6 (C-F, *Jc-r
= 1.9 Hz) ppm.
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F NMR (470 MHz, CDCls): 6 -111.6, -112.7 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C23H14F202Na 383.0854; Found 383.0853.

Yield: 50.7 mg, 83% (based on 1j: 65.8 mg, 0.151 mmol).

Yellow solid. PE/EA = 40/1 to 20/1.

The major isomer. Yellow crystals. M.p. 142.0-143.8 °C. Crystals were obtained from
PE and EA at rt.

'H NMR (600 MHz, CDCls): 6 7.71 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 7.8 Hz, 1H), 7.42-
7.38 (m, 9H), 7.29 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 6.77 (s, 1H) ppm.

13C NMR (150 MHz, CDClzs): 6 166.1, 156.0, 149.1, 140.0, 139.2, 133.3, 130.8, 130.4,
130.1, 129.7, 129.0, 128.7, 128.3, 127.7, 126.1, 125.4, 123.2, 101.9 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H1sBrO2Na 425.0148; Found 425.0136.

cl
o Ph

azsay
0™ o

3k
Yield: 54.7 mg, 93% (based on 1k: 64.0 mg, 0.150 mmol).
Yellow crystals. M.p. 127.1-128.8 °C. PE/EA = 40/1 to 20/1. Single-crystals for X-ray
analysis were obtained from PE and EA at rt.
'H NMR (500 MHz, CDCls): 6 7.87 (d, J = 6.5 Hz, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.45
(d, J = 8.0 Hz, 1H), 7.41-7.39 (m, 5H), 7.37-7.30 (m, 5H), 7.25-7.23 (m, 1H) ppm.
13C NMR (125 MHz, CDCls): 6 165.3, 152.1, 149.6, 139.3, 137.9, 133.3, 132.2, 131.2,
130.9, 130.6, 130.12, 130.08, 130.01, 129.96, 129.2, 128.8, 127.2, 127.0, 126.7, 126.0,
108.5 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C23H14C1202Na 415.0263; Found 415.0261.

Ph//

Ph Br
3
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Yield: 57.2 mg, 94% (based on 1l: 65.9 mg, 0.151 mmol).

Orange crystals. M.p. 165.1-167.3 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): & 7.53 (s, 4H), 7.44-7.38 (m, 6H), 7.34-7.30 (m, 4H),
6.56 (s, 1H) ppm.

13C NMR (125 MHz, CDClzs): 8 166.4, 153.9, 153.2, 141.3, 138.3, 132.2, 130.9, 130.8,
129.9, 129.8, 128.6, 128.2, 127.4, 126.5, 124.2, 124.1, 104.2 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H1sBrO2Na 425.0148; Found 425.0142.

0
@)

NS

Cl
Ph 3m

Ph

Yield: 52.1 mg, 97% (based on 1m: 58.6 mg, 0.150 mmol).

Orange crystals. M.p. 173.3-174.2 °C. PE/EA = 40/1 to 20/1.

'H NMR (500 MHz, CDCls): 6 7.60 (d, J = 8.5 Hz, 2H), 7.44-7.37 (m, 8H), 7.35-7.30
(m, 4H), 6.55 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): 6 166.4, 153.8, 153.1, 141.3, 138.3, 135.9, 130.9, 130.8,
129.9, 129.8, 129.2, 128.6, 128.1, 127.0, 126.3, 124.1, 104.1 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H15C102Na 381.0653; Found 381.0648.

Ph F
3n

Yield: 50.5 mg, 98% (based on 1n: 56.2 mg, 0.150 mmol).

Orange crystals. M.p. 209.9-212.2 °C. PE:EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): & 7.68-7.65 (m, 2H), 7.45-7.38 (m, 6H), 7.35-7.30 (m,
4H), 7.10 (t, J = 8.5 Hz, 2H), 6.50 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): § 166.6, 163.7 (C-F, YJc.r = 250.0 Hz), 153.3 (C-F, “Jc-
F=6.3 Hz), 141.4, 138.3, 130.9, 130.8, 129.8, 129.7, 128.6, 128.1, 127.1 (C-F, 3Jc.r =
8.1 Hz), 124.9, 124.8, 124.2, 116.1 (C-F, 2Jcr = 22.6 Hz), 103.3 ppm.

19F NMR (470 MHz, CDCls): 8 —109.6 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H1sFO2Na 365.0948; Found 365.0951.

S26



o)

(0]

Ph P
Ph NO,

30

Yield: 48.3 mg, 87% (based on 10: 60.7 mg, 0.151 mmol).

Orange crystals. M.p. 167.4-168.3 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 6 8.26 (d, J = 9.0 Hz, 2H), 7.81 (d, J = 8.5 Hz, 2H), 7.50-
7.40 (m, 6H), 7.36-7.31 (m, 4H), 6.75 (s, 1H) ppm.

13C NMR (150 MHz, CDCls): 6 165.8, 156.9, 151.7, 148.1, 141.0, 137.9, 134.3, 131.02,
131.01, 130.5, 130.4, 128.7, 128.2, 125.6, 124.3, 123.6, 107.7 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C23H15sNO4Na 392.0893; Found 392.0884.

OM
Ph 3p e

Yield: 24.6 mg, 46% (based on 1p: 58.4 mg, 0.151 mmol).

Orange crystals. M.p. 157.4-158.2 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): & 7.62 (d, J = 8.5 Hz, 2H), 7.41-7.37 (m, 6H), 7.34-7.31
(m, 4H), 6.92 (d, J = 8.5 Hz, 2H), 6.44 (s, 1H), 3.85 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 167.0, 161.2, 154.3, 151.5, 141.6, 138.6, 130.9, 130.8,
129.54, 129.46, 128.5, 128.1, 126.8, 124.5, 121.2, 114.4, 101.7, 55.5 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C24HisO3Na 377.1148; Found 377.1148.

(@]
o Me

Ph//

Ph 3,

Yield: 49.4 mg, 98% (based on 1q: 55.3 mg, 0.149 mmol).
Orange crystals. M.p. 106.1-107.4 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.
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'H NMR (500 MHz, CDCls): 6 7.50 (s, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.43-7.37 (m,
6H), 7.35-7.27 (m, 5H), 7.19 (d, J = 7.5 Hz, 1H), 6.54 (s, 1H), 2.37 (s, 3H) ppm.

13C NMR (125 MHz, CDCIls): & 166.8, 154.4, 152.8, 141.5, 138.6, 138.4, 130.91,
130.88, 130.86, 129.7, 129.6, 128.8, 128.5, 128.4, 128.1, 125.7, 124.4, 122.3, 103.5,
21.5 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C24H1s02Na 361.1199; Found 361.1191.

o cl
Ph 3

Yield: 53.3 mg, 99% (based on 1r: 58.5 mg, 0.150 mmol).

Orange crystals. M.p. 130.2-132.8 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): & 7.65 (s, 1H), 7.55-7.54 (m, 1H), 7.44-7.38 (m, 6H),
7.35-7.33 (m, 4H), 7.31-7.30 (m, 2H), 6.57 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): & 166.3, 154.4, 152.7, 141.2, 138.2, 135.1, 130.91,
130.88, 130.3, 130.2, 130.0, 129.93, 129.89, 128.6, 128.2, 125.1, 123.9, 123.2, 104.8

ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C23H15C102Na 381.0653; Found 381.0651.

o)

0]
Ph, Br
V7

Ph 3s

Yield: 59.9 mg, 95% (based on 1s: 68.3 mg, 0.157 mmol).

Orange crystals. M.p. 150.6-151.8 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 6 7.81 (s, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.49 (d, J = 7.5
Hz, 1H), 7.44-7.38 (m, 6H), 7.35-7.27 (m, 5H), 6.57 (s, 1H) ppm.

13C NMR (125 MHz, CDCIls): § 166.3, 154.5, 152.6, 141.2, 138.2, 132.8, 130.91,
130.88, 130.5, 130.4, 130.0, 129.9, 128.6, 128.2, 127.9, 123.9, 123.6, 123.1, 104.8 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C23H1sBrO2Na 425.0148; Found 425.0135.
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Yield: 50.2 mg, 99% (based on 55.6 mg, 0.150 mmol).

Orange crystals. M.p. 154.7-156.3 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 6 7.71 (d, J = 7.0 Hz, 1H), 7.43-7.38 (m, 6H), 7.36-7.32
(m, 4H), 7.31-7.23 (m, 3H) , 6.43 (s, 1H) 2.47 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 166.5, 154.3, 153.3, 141.4, 138.4, 136.6, 131.6, 130.9,
130.8, 129.8, 129.7, 128.5, 128.1, 128.0, 127.9, 126.3, 124.3, 107.8, 22.3 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C24H1s02Na 361.1199; Found 361.1201.

° F

O
Ph//

Ph 3y

Yield: 50.2 mg, 97% (based on 1u: 56.6 mg, 0.151 mmol).

Orange crystals. M.p. 129.5-130.1 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDClz3): 6 7.79 (t, J = 7.5 Hz, 1H), 7.43-7.38 (m, 6H), 7.35-7.31
(m, 5H), 7.22 (t, J = 7.5 Hz, 1H), 7.13-7.09 (m, 1H), 6.78 (d, J = 1.5 Hz, 1H) ppm.
13C NMR (125 MHz, CDCls): & 166.1, 160.6 (C-F, 1Jc-r = 252.8 Hz), 154.5, 148.7 (C-
F, 3Jcr = 3.6 Hz), 141.2, 138.4, 131.0, 130.9, 129.9, 128.5, 128.1, 127.5, 124.7 (C-F,
“Jc.F=2.8 Hz), 124.1, 117.1 (C-F, 3Jcr = 10.9 Hz), 116.1 (C-F, 2Jc.Fr = 21.6 Hz), 109.3
(C-F, 2Jcr = 15.4 Hz) ppm.

19F NMR (470 MHz, CDCls): § -111.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H1sFO2Na 365.0948; Found 365.0952.

Ph 3v

Yield: 47.9 mg, 89% (based on 1v: 58.5 mg, 0.150 mmol).
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Orange crystals. M.p. 187.3-187.6 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): & 7.86 (d, J = 7.5 Hz, 1H), 7.45-7.39 (m, 7H), 7.36-7.33
(m, 5H), 7.28 (t, J = 7.5 Hz, 1H), 7.12 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): 6 165.9, 155.0, 150.5, 141.1, 138.3, 131.9, 131.2, 131.01,
130.97, 130.2, 130.0, 129.0, 128.5, 128.1, 127.2, 126.8, 124.1, 110.3 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H15C102Na 381.0653; Found 381.0646.

Ph
3w

Yield: 46.7 mg, 77% (based on 1w: 65.9 mg, 0.151 mmol).

Orange crystals. M.p. 193.9-195.2 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): 6 7.83 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.45-
7.39 (m, 7H), 7.37-7.33 (m, 4H), 7.21 (t, J = 7.0 Hz, 1H), 7.18 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): & 166.0, 155.0, 151.6, 141.2, 138.3, 134.7, 131.03,
130.98, 130.5, 130.0, 129.5, 128.8, 128.5, 128.1, 127.7, 123.9, 120.9, 110.0 ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C23H15BrO2Na 425.0148; Found 425.0151.

Me Ph
J ~ "Ph
0™ o

Me 3x

Yield: 46.7 mg, 88% (based on 1x: 57.9 mg, 0.151 mmol).

Orange crystals. M.p. 182.6-183.5 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.

'H NMR (500 MHz, CDCls): & 7.43-7.37 (m, 6H), 7.35-7.30 (m, 6H), 7.02 (s, 1H),
6.52 (s, 1H), 2.33 (s, 6H) ppm.

13C NMR (125 MHz, CDCls): § 166.8, 154.6, 152.6, 141.5, 138.50, 138.47, 131.9,
130.9, 130.8, 129.7, 129.6, 128.5, 128.3, 128.1, 124.4, 122.9, 103.3, 21.4 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C25H2002Na 375.1356; Found 375.1350.
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Ph

Me
2~ "Ph
(0]

o)

3y
Yield: 49.7 mg, 94% (based on 1y: 57.8 mg, 0.150 mmol).
Orange crystals. M.p. 165.8-167.3 °C. PE/EA = 40/1 to 20/1. Crystals were obtained
from PE and EA at rt.
'H NMR (500 MHz, CDCls): 6 7.61 (d, J = 7.5 Hz, 1H), 7.41-7.37 (m, 6H), 7.35-7.32
(m, 4H), 7.07-7.05 (m, 2H), 6.38 (s, 1H), 2.43 (s, 3H), 2.34 (s, 3H) ppm.
13C NMR (125 MHz, CDClz): 8 166.6, 154.5, 152.6, 141.5, 140.0, 138.5, 136.4, 132.5,
130.9, 130.8, 129.7, 129.6, 128.5, 128.1, 127.8, 127.1, 125.2, 124.5, 107.0, 22.2, 21.4

ppm.
HRMS (ESI) m/z: [M+Na]" Calcd for C2sH2002Na 375.1356; Found 375.1359.

Br Ph
0™ o

3z

Yield: 59.7 mg, 94% (based on 1z: 68.1 mg, 0.150 mmol).

Orange crystals. M.p. 158.7-160.3 °C. PE/EA = 50/1 to 30/1. Crystals were obtained
from PE and EA at rt.

IH NMR (600 MHz, CDCls): § 7.8 (dd, J = 6.6, 2.4 Hz, 1H), 7.59 (ddd, J = 8.4, 4.2,
1.8 Hz, 1H), 7.45-7.42 (m, 4H), 7.41-7.38 (m, 2H), 7.34-7.33 (m, 2H), 7.31-7.29 (m,
2H), 7.15 (t, J = 8.4 Hz, 1H), 6.51 (s, 1H) ppm.

13C NMR (125 MHz, CDCls): § 166.2, 159.9 (C-F, YJc.r = 250.0 Hz), 154.5, 151.8,
141.2, 138.2, 130.9, 130.8, 130.3, 130.0, 129.9, 128.6, 128.2, 126.3 (C-F, 3Jc-r = 3.6
Hz), 125.8 (C-F, 3Jc.r = 7.3 Hz), 123.8, 117.1 (C-F, 2Jc-r = 23.5 Hz), 110.0 (C-F, 2Jcr
=21.6 Hz), 104.3 (C-F, “Jc-r = 1.9 Hz) ppm.

F NMR (470 MHz, CDCl3): 6 —-104.3 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H14BrFO2Na 443.0053; Found 443.0050.

Ar! R o
TfOH 1 o]
5 5 Ar. R2
Arf=—"y " "R DCM, 0 °C to rt N
MeO,C R 0 Ar? R
1 4
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Representative procedure for 4: To a dry Schlenk tube equipped with a high vacuum
valve, 1Ra (48.6 mg, 0.151 mmol) was dissolved in DCM (2.0 mL) with a stir bar. TfOH
(47.0 uL, 0.525 mmol) was added dropwise via microsyringe to the solution at 0 °C.
The reaction mixture was stirred overnight at rt, which was then neutralized with
saturated NaHCOs3. The mixture was extracted with DCM (20 mL x 3). The combined
organics were washed with brine, dried over anhydrous Na:SOs, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluted with PE/EA (40/1 to 30/1, v/v) to afford the product
4a (42.6 mg, 97%) as colorless solid.

Ph QUM
P

Ph Me
4a

Yield: 42.6 mg, 97% (based on 1Ra: 48.6 mg, 0.151 mmol).

Colorless crystals. M.p. 121.0-121.8 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

'H NMR (600 MHz, CDCls): 6 7.32 (t, J = 7.2 Hz, 4H), 7.25 (t, J = 7.2 Hz, 2H), 7.16
(d, J = 7.2 Hz, 4H), 7.04 (d, J = 0.6 Hz, 1H), 5.27 (s, 1H), 1.99 (s, 3H), 1.86 (s, 3H)
ppm.

13C NMR (150 MHz, CDClz): 6 170.0, 144.8, 141.1, 136.0, 135.0, 128.8, 128.7, 127.1,
122.3, 47.9, 18.9, 18.7 ppm.

IR (neat): 2918 (w), 1754 (s), 1493 (m), 1447 (m), 1162 (m), 1047 (s), 899 (m), 827
(m), 748 (s), 700 (s) cm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H1802Na 313.1199; Found 313.1198.

Me

Ph Me
4b

Yield: 46.2 mg, 99% (based on 1Rb: 51.5 mg, 0.153 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

IH NMR (500 MHz, CDCls): § 7.31 (t, J = 7.5 Hz, 2H), 7.24 (t, J = 7.0 Hz, 1H), 7.16
(d, J =8.0 Hz, 2H), 7.12 (d, J = 7.5 Hz, 2H), 7.05-7.04 (m, 3H), 5.23 (s, 1H), 2.32 (s,
3H), 1.99 (s, 3H), 1.85 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): $ 170.0, 144.8, 141.3, 138.1, 136.7, 135.9, 135.2, 129.5,

128.8, 128.7, 128.6, 127.0, 122.1, 47.6, 21.2, 18.9, 18.7 ppm.
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HRMS (ESI) m/z: [M+Na]" Calcd for C21H2002Na 327.1356; Found 327.1352.

Br
@)

QM
P
Ph Me

4c
Yield: 54.9 mg, 98% (based on 1Rc: 61.0 mg, 0.152 mmol); 54.8 mg, 99% (based on
1Rc': 60.3 mg, 0.150 mmol).
Colorless oil. PE/EA = 40/1 to 30/1.
IH NMR (500 MHz, CDCls): & 7.44 (d, J = 8.0 Hz, 2H), 7.34-7.31 (m, 2H), 7.28-7.25
(m, 1H), 7.13 (d, J = 7.5 Hz, 2H), 7.05-7.03 (m, 3H), 5.22 (s, 1H), 2.00 (s, 3H), 1.87 (s,
3H) ppm.
13C NMR (125 MHz, CDClz): 6 169.8, 144.7, 140.5, 140.1, 136.1, 134.4, 131.9, 130.5,
129.0, 128.6, 127.4, 122.8, 121.1, 47.4, 18.9, 18.8 ppm.
HRMS (ESI) m/z: [M+Na]" Caled for C20H17BrO2Na 391.0304; Found 391.0300.

Cl
o

QoM
P
Ph Me

ad

Yield: 45.1 mg, 92% (based on 1Rd: 53.8 mg, 0.151 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.34-7.25 (m, 5H), 7.13 (d, J = 7.0 Hz, 2H), 7.10 (d, J
= 9.0 Hz, 2H), 7.03 (d, J = 1.5 Hz, 1H) 5.24 (s, 1H), 2.00 (s, 3H), 1.87 (s, 3H) ppm.
13C NMR (125 MHz, CDClz): 6 169.8, 144.7, 140.6, 139.6, 136.1, 134.5, 133.0, 130.1,
128.99, 128.96, 128.6, 127.3, 122.8, 47.4, 18.9, 18.8 ppm.

HRMS (ESI) m/z: [M+Na]" Calcd for C20H17C102Na 347.0809; Found 347.0807.

o)
Y
P

Ph Me
4e

Yield: 45.0 mg, 97% (based on 1Re: 51.2 mg, 0.150 mmol).
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Colorless oil. PE/EA =50/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.33 (t, J = 7.5 Hz, 2H), 7.28-7.26 (m, 1H), 7.15-7.11
(m, 4H), 7.02-6.99 (m, 3H), 5.25 (s, 1H), 2.00 (s, 3H), 1.86 (s, 3H) ppm.

13C NMR (125 MHz, CDCls): & 169.8, 161.9 (C-F, Ycr = 244.5 Hz), 144.7, 140.9,
136.8 (C-F, “Jc.r = 3.6 Hz), 136.0, 134.8, 130.2 (C-F, 3Jc-r = 7.3 Hz), 128.9, 128.6,
127.3,122.6, 115.7 (C-F, 2Jcr = 21.6 Hz), 47.2, 18.9, 18.7 ppm.

19F NMR (470 MHz, CDCls): § —~115.8 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H17FO2Na 331.1105; Found 331.1110.

o)

\ ~

Ph Me
4f

Yield: 42.5 mg, 92% (based on 1Rf: 51.0 mg, 0.152 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

'H NMR (500 MHz, CDCls): 6 7.31 (t, J = 7.5 Hz, 2H), 7.25 (t, J = 7.5 Hz, 1H), 7.20
(t, J=7.5Hz, 1H), 7.16 (t, J = 7.5 Hz, 2H), 7.06 (d, J = 7.5 Hz, 1H), 7.04 (s, 1H), 6.97
(s, 1H), 6.95 (d, J = 7.5 Hz, 1H), 5.23 (s, 1H), 2.31 (s, 3H), 1.99 (s, 3H), 1.86 (s, 3H)
ppm.

13C NMR (150 MHz, CDClz): 6 170.0, 144.8, 141.2, 140.9, 138.5, 135.9, 135.1, 129.5,
128.8, 128.73, 128.67, 127.9, 127.1, 125.7, 122.1, 47.9, 21.6, 18.9, 18.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H2002Na 327.1356; Found 327.1357.

0

Cl QM
P

Ph Me
49

Yield: 47.7 mg, 97% (based on 1Rg": 54.0 mg, on 0.151 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

IH NMR (500 MHz, CDCls):  7.33 (t, J = 7.0 Hz, 2H), 7.29-7.24 (m, 3H), 7.15-7.14
(m, 3H), 7.07-7.04 (m, 2H), 5.24 (s, 1H), 2.00 (s, 3H), 1.87 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 169.7, 144.7, 143.0, 140.3, 136.2, 134.7, 134.2, 130.1,
129.0, 128.7, 128.6, 127.4, 127.0, 122.9, 47.6, 18.9, 18.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H17C102Na 347.0809; Found 347.0808.
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4h

Yield: 42.4 mg, 93% (based on 1Rh': 50.5 mg, 0.150 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.33-7.30 (m, 2H), 7.26-7.24 (m, 1H), 7.18-7.11 (m,
5H), 6.95-6.94 (m, 2H), 5.40 (s, 1H), 2.27 (s, 3H), 1.99 (s, 3H), 1.84 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 6 169.9, 144.8, 140.6, 139.1, 136.6, 136.4, 135.0, 131.0,
128.9, 128.8, 128.0, 127.2, 127.0, 126.1, 122.0, 44.6, 19.9, 18.9, 18.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C21H2002Na 327.1356; Found 327.1352.

Yield: 43.6 mg, 94% (based on 1Ri': 51.2 mg, 0.150 mmol).

Colorless crystals. M.p. 133.9-135.4 °C. PE/EA = 40/1 to 30/1. Single-crystals for X-
ray analysis were obtained from PE and EA at rt.

'H NMR (500 MHz, CDCl3): 6 7.33 (t, J = 7.5 Hz, 2H), 7.28-7.24 (m, 2H), 7.17 (d, J
= 7.5 Hz, 2H), 7.11-7.05 (m, 4H), 5.51 (s, 1H), 2.00 (s, 3H), 1.86 (s, 3H) ppm.

13C NMR (125 MHz, CDCls): & 169.7, 160.7 (C-F, YJc-r = 246.4 Hz), 144.7, 139.7,
136.2, 133.7, 129.9 (C-F, 3Jc-r = 3.6 Hz), 129.0 (C-F, 3Jc-r = 8.1 Hz), 128.9, 128.6,
128.2 (C-F, 2Jc.F = 14.5 Hz), 127.3, 124.3 (C-F, *Jc-r = 2.8 Hz), 122.5, 115.9 (C-F, 2Jc-
F=21.8 Hz), 41.4 (C-F, 3Jcr = 2.6 Hz), 18.9, 18.7 ppm.

19F NMR (470 MHz, CDCls): 8 —116.0 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H17FO2Na 331.1105; Found 331.1107.

M602C

Me

Ph Me
4j

Yield: 40.2 mg, 77% (based on 1rj: 57.2 mg, 0.150 mmol).
Colorless oil. PE/EA = 40/1 to 10/1.
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'H NMR (600 MHz, CDCls): 6 7.99 (d, J = 7.8 Hz, 2H), 7.34-7.32 (m, 2H), 7.29-7.24
(m, 3H), 7.14 (d, J = 7.8 Hz, 2H), 7.03 (s, 1H), 5.32 (s, 1H), 3.90 (s, 3H), 2.00 (s, 3H),
1.86 (s, 3H) ppm.

13C NMR (150 MHz, CDClz): 6 169.7, 166.9, 146.2, 144.7, 140.3, 136.2, 134.1, 130.1,
129.1, 129.0, 128.8, 128.7, 127.4, 123.0, 52.2, 47.9, 29.8, 18.9, 18.8 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C22H2004Na 371.1254; Found 371.1252.

F3C

Ph Me
4k

Yield: 16.7 mg, 31% (based on 1Rk: 59.3 mg, 0.152 mmol); 40.6 mg, 76% (based on
1Rk': 58.1 mg, 0.149 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

!H NMR (500 MHz, CDCls): 6 7.58 (d, J = 8.0 Hz, 2H), 7.36-7.33 (m, 2H), 7.30-7.28
(m, 3H), 7.14 (d, J = 7.5 Hz, 2H), 7.05 (s, 1H), 5.32 (s, 1H), 2.01 (s, 3H), 1.88 (s, 3H)
ppm.

13C NMR (125 MHz, CDCls): § 169.7, 145.1, 144.6, 140.2, 136.2, 134.1, 129.5 (C-F,
2Jcr = 31.5 Hz), 129.09, 129.07, 128.7, 127.5, 125.8 (C-F, 3Jc-F = 3.6 Hz), 124.2 (C-F,
e r=267.1 Hz) (partially overlapped with the signal at 123.2 ppm), 123.2, 47.8, 19.0,
18.8 ppm.

19F NMR (470 MHz, CDCls): § —62.5 ppm.

HRMS (ESI) m/z: Calcd for C21H17F302Na 381.1073; Found 381.1078.

Yield: 41.8 mg, 80% (based on 1RI': 56.8 mg, 0.151 mmol).

Colorless oil. PE/EA = 40/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.36 (t, J = 7.5 Hz, 2H), 7.30 (t, J = 7.5 Hz, 1H), 7.13
(d, J =75 Hz, 2H), 7.05 (s, 1H), 6.78 (t, J = 7.5 Hz, 2H), 5.18 (s, 1H), 2.02 (s, 3H),
1.89 (s, 3H) ppm.
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13C NMR (125 MHz, CDCls): & 169.5, 151.4 (C-F, YJc-r = 249.0 Hz, 2Jc-r =15.0 Hz,
8Jc.r = 3.6 Hz), 144.6, 139.6, 137.4 (C-F, m), 136.3, 133.5, 129.2, 128.6, 127.8, 123.8,
112.8 (C-F, 2Jcr = 16.3 Hz, 3Jc.r = 4.5 Hz), 47.2, 19.0, 18.8 ppm.

19F NMR (470 MHz, CDCls): § -133.6 (d, J = 17.9 Hz, 2F), -162.2 (t, J = 17.9 Hz, 1F)

ppm.
HRMS (ESI) m/z: Caled for C20Hi5F302Na 367.0916; Found 367.0909.

)
)

Ph
N

Ph
4m

Yield: 46.5 mg, 94% (based on 1”Rm: 53.4 mg, 0.150 mmol).

Colorless crystals. M.p. 152.1-152.5 °C. PE/EA = 40/1 to 30/1. Crystals were obtained
from PE and EA at rt.

IH NMR (500 MHz, CDCls): & 7.32 (t, J = 7.5 Hz, 4H), 7.25 (t, J = 7.0 Hz, 2H), 7.17
(d, J=7.0Hz, 4H), 7.07 (d, J = 1.5 Hz, 1H), 5.27 (s, 1H), 2.50 (t, J = 5.5 Hz, 2H), 2.24
(t, J=5.5 Hz, 2H), 1.66-1.61 (m, 4H), 1.57-1.56 (m, 2H) ppm.

13C NMR (125 MHz, CDCl3): § 170.1, 142.3, 141.1, 135.6, 134.9, 130.4, 128.8, 128.7,
127.1, 48.0, 29.3, 28.8, 28.1, 27.3, 26.3 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C23H2202Na 353.1512; Found 353.1508.
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N Me

Ph H
4n

Yield: 31.5 mg, 72% (based on 1Rn: 48.2 mg, 0.150 mmol).

Colorless oil. PE/EA = 50/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.31 (t, J = 7.5 Hz, 4H), 7.25 (t, J = 7.5 Hz, 2H), 7.15
(d, J =7.5Hz, 4H), 6.78 (s, 1H), 5.25 (s, 1H), 5.16 (t, J = 7.5 Hz, 1H), 2.40 (m, 2H),
1.07 (t, J=7.5Hz, 3 H) ppm.

13C NMR (125 MHz, CDCls): 5 169.6, 148.0, 140.8, 139.8, 136.1, 128.9, 128.7, 127.2,
118.0, 47.9, 19.9, 13.7 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H1s02Na 313.1199; Found 313.1200.

Ph

X{' J sl
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= © @ e .
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Figure S1. NOESY spectrum of 4n (600 MHz, CDCl3).
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Ph Me
4n'

Yield: 10.0 mg, 23% (based on 1Rn: 48.2 mg, 0.150 mmol).

Colorless oil. PE/EA = 50/1 to 30/1.

IH NMR (500 MHz, CDCls): & 7.33 (t, J = 7.5 Hz, 4H), 7.28-7.25 (m, 2H), 7.17 (d, J
=7.5Hz, 4H), 7.05 (s, 1H), 5.69 (t, J = 8.0 Hz, 1H), 5.27 (s, 1H), 2.21 (m, 2H), 1.08 {t,
J=7.5Hz, 3 H)ppm.

13C NMR (125 MHz, CDCls): 6 169.5, 148.2, 140.7, 137.1, 135.3, 128.9, 128.7, 127.2,
117.3,48.1, 20.2, 14.6 ppm.

HRMS (ESI) m/z: [M+Na]" Caled for C20H1802Na 313.1199; Found 313.1196.
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Figure S2. NOESY spectrum of 4n' (600 MHz, CDCls).
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Ph H
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Yield: 34.2 mg, 74% (based on 1Ro: 51.0 mg, 0.152 mmol).

Colorless oil. PE/EA = 50/1 to 30/1.

IH NMR (500 MHz, CDCls):  7.32 (t, J = 7.5 Hz, 4H), 7.26-7.23 (m, 2H), 7.17-7.15
(m, 4H), 6.77 (d, = 1.5 Hz, 1H), 5.25 (s, 1H), 5.02 (d, J = 10.0 Hz, 1H), 3.04-2.97 (m,
1H), 1.08 (s, 3H), 1.07 (s, 3H) ppm.

13C NMR (125 MHz, CDCls): 6 169.7, 146.7, 140.8, 140.1, 136.0, 128.9, 128.7, 127.2,
123.3, 48.0, 26.5, 22.7 ppm.

IR (neat): 2959 (m), 1774 (s), 1495 (m), 1447 (m), 1301 (m), 1076 (m), 1037 (s), 964
(s), 779 (s), 699 (s) cm™.

HRMS (ESI) m/z: Caled for C21H2002Na 327.1356; Found 327.1356.

0 o ’

Ph ~)/ —
Me

Ph Mée
40’

Yield: 11.0 mg, 24% (based on 1Ro: 51.0 mg, 0.152 mmol).
Colorless oil. PE/EA =50/1 to 30/1.
IH NMR (500 MHz, CDCls): § 7.33 (t, = 7.5 Hz, 4H), 7.28-7.25 (m, 2H), 7.17-7.16
(m, 4H), 7.05 (s, 1H), 5.55 (d, J = 11.0 Hz, 1H), 5.26 (s, 1H), 2.61-2.54 (m, 1H), 1.08
(s, 3H), 1.07 (s, 3H) ppm.
13C NMR (125 MHz, CDClz): 6 169.5, 147.1, 140.7, 137.2, 135.4, 128.9, 128.7, 127.2,
122.6, 48.2, 26.9, 23.6 ppm.
IR (neat): 2958 (m), 2920 (m), 2867 (m), 1763 (s), 1603 (m), 1494 (s), 1445 (m), 1304
(m), 1192 (m), 1077 (m), 1043 (s), 973 (s), 744 (s), 700 (s) cm™.
HRMS (ESI) m/z: [M+Na]" Caled for C21H2002Na 327.1356; Found 327.1350.

Ph 0
MeO,Cri m/< TfOH (3 5 equiv)
Me  pcm, o oM 0°Cort
Ph

overnight
1Rp 4p 16% 7, 61%
To a dry Schlenk tube equipped with a high vacuum valve, 1Rp (117.5 mg, 0.3991 mmol)

was dissolved in DCM (4.5 mL) with a stir bar. TfOH (124.0 pL, 1.401 mmol) was
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added dropwise via microsyringe to the solution at 0 °C. The reaction mixture was
stirred overnight at rt, which was then neutralized with saturated NaHCOs3. The mixture
was extracted with DCM (50 mL x 3). The combined organics were washed with brine,
dried over anhydrous Na2SOu, filtered, and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica gel eluted with PE/EA
(40/1 to 6/1, v/v) to afford the product 4p (16.8 mg, 16%) as light yellow solid and 7

(64.5 mg, 61%) as colorless solid.
Ph S
N

Ph H
4p

Yield: 16.8 mg, 16% (based on 1Rp: 117.5 mg, 0.3991 mmol).

Light yellow crystals. M.p. 89.1-90.3 °C. PE/EA = 40/1 to 6/1. Crystals were obtained
from PE and EA at rt.

'H NMR (600 MHz, CDCls): 6 7.33 (t, J = 7.8 Hz, 4H), 7.27-7.25 (m, 2H), 7.16 (d, J
= 7.8 Hz, 4H), 6.85 (s, 1H), 5.25 (s, 1H), 5.17 (s, 1H), 4.79 (s, 1H) ppm.

13C NMR (150 MHz, CDCls): 5 169.3, 153.8, 140.4, 139.2, 139.0, 128.9, 128.7, 127.3,
97.1, 48.0 ppm.

HRMS (ESI) m/z: Caled for Ci1sH1402Na 285.0886; Found 285.0886.

Ph 0
M
P TV °P Ph
g
(o) H Ph
7

Yield: 64.5 mg, 62% (based on 1Rp: 117.5 mg, 0.3991 mmol).

Colorless crystals. M.p. 124.3-125.1 °C. PE/EA = 40/1 to 6/1. Single-crystals for X-ray
analysis were obtained from PE and EA at rt.

'H NMR (500 MHz, CDClzg): § 7.36-7.23 (m, 10H), 7.25-7.22 (m, 2H), 7.17-7.15 (m,
8H), 7.12 (d, J = 1.5 Hz, 1H), 6.80 (d, J = 1.5 Hz, 1H), 5.30 (s, 1H), 5.23 (s, 1H), 5.15
(s, 1H), 1.73 (s, 3H) ppm.

13C NMR (125 MHz, CDCl3): & 171.4, 168.1, 153.0, 147.9, 140.6, 140.5, 140.08,
140.06, 140.0, 138.2, 136.1, 129.0, 128.94, 128.89, 128.7, 128.6, 127.5, 127.25, 127.20,
111.8, 84.2, 48.2, 47.9, 25.9 ppm.

IR (neat): 3028 (w), 1778 (s), 1752 (s), 1672 (m), 1494 (m), 1449 (m), 1219 (m), 1099
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(m), 1022 (s), 927 (s), 758 (s), 697 (s) cm™..
HRMS (ESI) m/z: [M+Na]" Caled for C36H2804Na 547.1880; Found 547.1879.

Ph o 0 P
Meozc....%”,,/(t TFOH (3.5 equiv) )oiﬁ\Ph . tBuyoj\(Ph
Bu DCM,0°Ctort gy = Ph MeO Ph
Ph overnight
1Rq 8, 46% 9, 52%

To a dry Schlenk tube equipped with a high vacuum valve, 1Rq (101.2 mg, 0.301 mmol)
was dissolved in DCM (4.0 mL) with a stir bar. TfOH (93.0 puL, 1.051 mmol) was added
dropwise via microsyringe to the solution at 0 °C. The reaction mixture was stirred
overnight at rt, which was then neutralized with saturated NaHCOs3. The mixture was
extracted with DCM (40 mL % 3). The combined organics were washed with brine,
dried over anhydrous Na2SOs, filtered, and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica gel eluted with PE/EA
(40/1 to 10/1, v/v) to afford the product 8 (41.8 mg, 46%) as yellow solid and 9 (52.5

mg, 52%) as colorless solid.

0
0] Ph
=
Bu Ph
8

Known compouds.? Yield: 41.8 mg, 46% (based on 1Rqg: 101.2 mg, 0.301 mmol).
Yellow solid. M.p. 170.0-171.2 °C. PE/EA = 40/1 to 10/1.

!H NMR (600 MHz, CDCls): 6 7.38-7.35 (m, 6H), 7.29-7.28 (m, 2H), 7.25-7.24 (m,
2H), 5.82 (s, 1H), 1.22 (s, 9H) ppm.

13C NMR (125 MHz, CDCl3): § 167.4, 166.5, 151.5, 141.4, 138.6, 130.57, 130.55,
129.4,129.3, 128.4, 128.1, 124.4, 101.2, 32.8, 27.5 ppm.

HRMS (ESI) m/z: Caled for C21H2002Na 327.1356; Found 327.1357.

O
0
1y /

MeO 9 Ph

Bu., Ph

Yield: 52.5 mg, 52% (based on 1Rqg: 101.2 mg, 0.301 mmol).
Colorless crystals. M.p. 79.4-80.2 °C. PE/EA = 40/1 to 10/1. Single-crystals for X-ray
analysis were obtained from PE and EA at rt.
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'H NMR (500 MHz, CDCls): 6 7.35-7.31 (m, 4H), 7.28-7.24 (m, 2H), 7.18-7.15 (m,
4H), 6.54 (d, J = 1.5 Hz, 1H), 5.25 (s, 1H), 3.18 (s, 3H), 0.99 (s, 9H) ppm.

13C NMR (125 MHz, CDCls): § 170.3, 147.5, 142.1, 140.5, 140.4, 129.0, 128.9, 128.6,
127.30, 127.28, 113.1, 51.3, 48.3, 38.7, 25.2 ppm.

IR (neat): 2965 (w), 1760 (s), 1672 (m), 1492 (m), 1450 (m), 1279 (m), 1246 (m), 1210
(m), 1117 (s), 1075 (m), 959 (s), 706 (s), 699 (s) cm™.

HRMS (ESI) m/z: [M+Na]" Caled for C22H2403Na 359.1618; Found 359.1622.

TfOH (3.5 equiv) (0]
MeOzC'm \\\ DCM (22 0mL) Ph 0] Mo
0 °C to rt, overnight N
96% Ph Me
Ra, 1.0 mmol 4a

Procedure for 1.0 mmol scale reaction: To a dry Schlenk tube equipped with a high
vacuum valve, 1Ra (322.2 mg, 0.999 mmol) was dissolved in DCM (22.0 mL) with a
stir bar. Neat TfOH (0.31 mL, 3.5 mmol) was added quickly via syringe to the solution
at 0 °C. The reaction mixture was stirred overnight at rt, which was then neutralized
with saturated NaHCO3. The mixture was extracted with DCM (60 mL x 3). The
combined organics were washed with brine, dried over anhydrous NaxSOs, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica gel eluted with PE/EA (50/1 to 30/1, v/v) to afford the product
3a (277.9 mg, 96%) as orange solid.
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5. Reduction of 3a and 4a by LiAlH4

Q 0]
0 1) LiAlH,, Et,0
Ph 8 Me ) HAHs ELO - Ph //
= 2) HCI (1.0 M) =
Ph Me
4a 1

To a dry Schlenk tube with a stir bar, 4a (58.2 mg, 0.200 mmol) was dissolved in dry
ether (4.0 mL). To the solution cooled at 0 °C for 10 min, was added LiAlH4 (23.0 mg,
0.606 mmol). After stirred at 0 °C for 1 h, the reaction was quenched with 1.0 M HCI
and stirred overnight at rt. The mixture was extracted with Et2O (20 mL x 3). The
combined organics were washed with brine, dried over anhydrous NaxSOu, filtered, and
concentrated under reduced pressure and purified by flash column chromatography on
silica gel eluted with PE/EA (100/1, v/v) to afford the product 11 (41.6 mg, 75%) as

colorless oil.

o)
Ph
/ Y
Ph CH,
10

Yield: 27.2 mg, 42% (based on 3a: 67.7 mg, 0.200 mmol).

Colorless oil. PE/EA = 100/1.

!H NMR (500 MHz, CDCls): 8 7.50 (d, J = 8.0 Hz, 2H), 7.32-7.29 (m, 4H), 7.25-7.21
(m, 6H), 7.15 (d, J = 8.0 Hz, 2H), 6.94 (s, 1H), 6.44 (s, 1H), 5.29 (s, 1H), 2.34 (s, 3H)
ppm.

13C NMR (150 MHz, CDCls): 5 154.7, 143.6, 140.3, 137.3, 130.4, 129.4, 128.9, 128.6,
128.3,126.7, 123.8, 106.2, 48.5, 21.4 ppm.

IR (neat): 3027 (w), 2992 (w), 1771 (m), 1736 (m), 1493 (m), 1450 (m), 1239 (m),
1029 (m), 916 (m), 818 (s), 748 (s), 698 (s) cm.

HRMS (EI) m/z: M" Calcd for C24H200 324.1514; Found 324.1510.

(0]
PhV/Q\(
Ph

1"

Yield: 41.6 mg, 75% (based on 4a: 58.2 mg, 0.200 mmol).
Colorless oil. PE/EA = 100/1.
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'H NMR (600 MHz, CDCls): § 7.31-7.28 (m, 4H), 7.23-7.21 (m, 6H), 6.79 (s, 1H),
5.82 (s, 1H), 5.22 (s, 1H), 2.92-2.85 (m, 1H), 1.22 (s, 3H), 1.21 (s, 3H) ppm.

13C NMR (125 MHz, CDClz): 8 162.4, 143.9, 139.2, 128.9, 128.7, 128.4, 126.5, 104.7,
48.7, 28.0, 21.2 ppm.

IR (neat): 2962 (w), 1609 (m), 1547 (m), 1494 (s), 1450 (s), 1260 (m), 1129 (m), 1091
(m), 1032 (m), 933 (s), 799 (s), 728 (s), 696 (s) cm™.

HRMS (EI) m/z: M" Calcd for C20H200 276.1514; Found 276.1516.

S45



6. X-ray crystallographic data

Crystal data and structure refinement for trans-1a:

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 53.594°
Max. and min. transmission
Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C25H2203

370.42

170.03 K

1.34139 A

Monoclinic

P121/n1

a=13.0124(2) A, a=90°
b = 9.00140(10) A, p= 101.7520(10)°
c=17.0056(3) A, y=90°
1950.11(5) A2

4

1.262 mg/m?®

0.418 mm™*

784

0.12 x 0.08 x 0.06 mm?®
3.406 to 54.921°
~13<<h<<15, -10<<k<<10, —20<<I<<20
20216

3681 [R(int) = 0.0363]
99.3 %

0.7508 and 0.6385
3681/0/ 255

1.051

R1 = 0.0401, wR2 = 0.0973
R1=0.0467, wR2 = 0.1029
0.206 and —0.207 eA
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Crystal data and structure refinement for 3a:

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 53.594°
Max. and min. transmission
Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C24H1802

338.38

170.01 K

1.34139 A

Monoclinic

P12l/cl

a=10.9549(2) A, a=90°
b = 8.6376(2) A, p= 97.0550(10)
¢ =19.2969(4) A, y =90°
1812.13(7) A2

4

1.240 mg/m?®

0.394 mm™?

712

0.15 x 0.12 x 0.08 mm?®
4.886 to 54.873°

-13<h=<13, -8<k=<10, -23<1<23

18563

3392 [R(int) = 0.0299]
98.7 %

0.7508 and 0.6421
3392/0/236

1.040

R1 = 0.0359, wR2 = 0.0902
R1 = 0.0374, wR2 = 0.0916
0.210 and —0.183 eA’®
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Crystal data and structure refinement for 3k:

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C23H1402Cl2

393.24

293(2) K

1.54184 A

Monoclinic

P21/n

a=9.4518(2) A a=90°
b=17.1313(2) A p = 109.841(2)°
c=12.0812(3) A, y=90°
1840.08(7) A2

4

1.419 mg/m?

3.297 mm*

808.0

0.32 x 0.26 x 0.18 mm3
9.338 t0 134.068°

-11=<h=11, -20<k=<20, -14=<I<14

40415

3157 [R(int) = 0.0638]
3157/ 14/ 232

1.036

R1 = 0.0925, wR> = 0.2334
R1 = 0.0951, wR> = 0.2357
2.98 and —0.91 eA3
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Crystal data and structure refinement for 4i:

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C20H1602F

307.33

100.00 (10) K

1.54184 A

Monoclinic

P2i/c

a=8.9779(2) A a=90°
b =17.0515(3) A, p = 92.520(2)°
¢ =10.1052(2) A, y=90°
1545.48(5) A2

4

1.321 mg/m?®

0.754 mm™

644.0

0.32 x 0.26 x 0.12 mm?®
9.862 to 134.108°

-10=<h=10, -17<k<20, -7<I<12

14704

2743 [R(int) = 0.0404]
2743/0/219

1.101

R1=0.0429, wR2 = 0.1057
R1 = 0.0460, wR2 = 0.1075
0.19 and —0.18 eA 3
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Ph ~"e O Ph
Ph 0
7
Crystal data and structure refinement for 7:
Empirical formula Cs6H2804
Formula weight 524.58
Temperature 293.74(10) K
Wavelength 1.54184 A
Crystal system Monoclinic
Space group P2i/c
Unit cell dimensions a=9.47360(10) A, a =90°

b =16.7897(2) A, p = 96.2320(10)°
c=17.7289(3) A, y=90°

Volume 2803.27(7) A3

Z 4

Density (calculated) 1.243 mg/m?®

Absorption coefficient 0.638 mm*

F(000) 1104.0

Crystal size 0.32 x0.28 x 0.11 mm?®
Theta range for data collection 7.2721t0 134.116°

Index ranges -8<h<1l, -20<k<?20, -21<I<?21
Reflections collected 29794

Independent reflections 4998 [R(int) = 0.0428]
Data / restraints / parameters 4998/0/ 363
Goodness-of-fit on F? 1.049

Final R indices [1>2sigma(l)] R1=10.0382, wR2 = 0.0955
R indices (all data) R1=0.0455, wR2 = 0.0966
Largest diff. peak and hole 0.21 and -0.14 eA®
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Crystal data and structure refinement for 9:

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C22H2403

336.41

100.00(10) K

1.54184 A

Monoclinic

P21/n

a=11.1433(2) A, a=90°
b =9.4429(2) A, p = 97.0790(10)°
c=17.7217(3) A, y=90°
1850.55(6) A2

4

1.207 mg/m?

0.628 mm™

720.0

0.42 x 0.26 x 0.12 mm?®
8.906 to 134.118°

-13=<h=<13, -11<k=<11, 21=<I<21

39794
3292 [R(int) = 0.1005]
3292/0/230

1.084

R1 = 0.0601, wR> = 0.1588
R: = 0.0626, wR2 = 0.1613
0.65 and —0.24 eA 3
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8. NMR spectra of new compounds
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USER: nmasu

SOLVENT: CDCI2
Experiment = zg20

Pulse length = 11.500 usec
Recycle delay = 1.000 sec

N& = &

Solvent = CDCI2

FID PTS1d = 32768
FTS1d = 32788

F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.21 Hz
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SW2=  1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 2077.4224 Hz

© 02 = -1.0000 Hz
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o < C= 0.00
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CO,Me

Ph
=)

trans-1a

\
\
"

Me

EN\SJRW1-MMRtrans1a-5jr-01-21-1-p-H

7.383
7.368
7.346
7.3

7.316
7.304
7.282
7.268
7.258
7.249
7.242
7.238
7.233
7.223
4413
4,399
3.993
3.979
3416
2.450
1.555

a.027
a.010
-0.000

Sat Nov 28 07:05:28 2020

USER: nmrsu

SOLVENT: CDCI2
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec

N4 = 8

Solvent = CDCI2

FID PTS1d = 22788

PTS1d = 32768

F1 £00.212080 MHz

F2 1.000000 MHz

SW1= 10000.00 Hz

AT1= 328Bsec

Hz per Pt 1stD= 0.31 Hz

swz2= 1.00 Hz

Hz per Pt ZndD = 1.00 Hz

01 = 20761120 Hz

02 = -1.0000 Hz

LB1= 000 Hz

TP A=-28402
B= 23.55

0.00

[

ha

il ]

10 8 6 4 2 0 PPM
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EASJRW1-HMRtrans1a-5j Tﬂ -31-1-C
Sat Nov 28 09:12:05 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30
Pulse length = 2.200 use
Recycle delay = 2.000 se
NA = 280

Solvent = CDCI2

FID PTS1d = 22768
PTS1d = 32788

JR . S T

F1 = 125.815828 MHz
F2 = 1.000000 MHz
SW1= 2878180 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
sSwz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Q 01 = 12586.0156 Hz
M2 02 = -1.0000 Hz
o LB1= 000 Hz

O = 3891

TR A

< B= 8438
o e C= 0.00
o

—QO

\
\
"

trans-1a

Me

170.082
144365
135.607
135362
134.921
130.207
129607
128.878
128741
128.503
128467
128.048
127.420
77422
77169
76.916
52.860
48.788
35.496
35301
21.886
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EASJRWD-NMRV o-sjr-02-08-H

8.078
8.062
7612
7.598
7.583
7.814
7.500
7.485
7114
7.099
7.032
7.017
6.953
6.937
6.812
6.797
3.748
3.735
3.665
3.652
3.638

Thu Mov 26 10:54:43 2020

=]
e
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USER: nmrsu

SOLVENT: CDCI3

Experiment = zg20

Pulse length = 11.500 usec

Recycle delay = 1.000 sec
MA = 8

Sclvent = CDCI3

FID PTS1d = 32788
PTS1d = 22788

F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec

Hz per Pt 1stD= 0.31 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3076.7236 Hz

02 =  -1.0000 Hz
LB1= 2.00 Hz
TP A=-8587
B= 2950
C= 0.00

2.282
2.247
1.569
0.000
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EASJRVWO1-NMRV O‘ﬁ.uM.u 5C

08:32:55.507 +080(, shaojiru@DESKTOP-6V
USER: root -

SOLVENT: CDCI2

Experiment = zgpg

Pulse length = 12.900 usec

Recycle delay = 2/000 sec

NA = 800

Solvent = CDCI2

PTS1d = 32788

F1 = 150.973221 MHz
F2 = 1.000000 MHz

SW1= 3571420 Hz
AT1= 0.892sec

Hz per Pt 1stD= 1.09 Hz
sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Q 01 = 15111.2354 Hz
M2 02 = -1.0000 Hz
o) LB1= 100 Hz
\__ O TP A= -1.00
", N B= 0.00
C= 000

170914
120.261
128.849
128.431
128.077
77.369
77.160
76.943
52.840
47.745
37.268
37.160
21.305
21131
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USER: nmrsu
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay= 1.000 sec
NA = &
Sclvent = COCI2
FID PTS1d = 32768
PT51d = 32763
F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228sec
Hz per Pt 1stD= 0.31 Hz
SwWa= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 3077.3337 Hz
o2z = -1.0000 Hz
LB1= 200 Hz
TP A=-80394 o0
B= 2672 Yo
C= 0.00 [75)
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10 8 6 4 2 0 PPM



ENSJRVD1-MNIM _u,...mlm_. r-02-45-C
Thu Mov 26 10:4502 2020
USER: nmrsu
SOLVENT: GDCI
Experiment = zggg30

Pulse length = 900 usec
Recycle delsy = | 2.000 sec
N& = 230

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32768

F1 125.815628 MHz

F2 1.000000 MHz
5W1= 29761.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
sSw2= 1.00 Hz

Hz per Ft 2ndD = 1.00 Hz
01 = 125957754 Hz

02 = -1.0000 Hz

LB1= 200 Hz

TP A= 3583

169.979

133.779
133.743

132270
131.938
131.612
128.750
129.006
128.429
122.494
121.259

77413
77160
76807

53110

47.082

__————736.880

27.046

CTT——36.407

T
200
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EASJRVW1-NMRV e-s5jr-02-35-H

B.054
B.039
7640
7626
7.61
7.835
7.819
7.404
7.260
7.2
7.204
7180
7136
7.134
7i1zo
G.858
3769
3755
3644
0.000

3637
3623
1.654

G841

Tue Mov 12 025407 2012

USER: nmisu

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.500 usec
Recycle delsy = 1.000 sec

NA = 8

Selvent = CDCI2

FID PTS1d = 32768
PTS1d = 32768

F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz

AT1= 2.28sec
Hz per Pt 1stD= 0.31 Hz
s5wW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3077.0288 Hz

02 = -1.0000 Hz
LB1= 0.40 Hz

TF A=-2489

BT

]

ra
[=]
o
ra
=]
=
fa
=
w

.L_u ___A 032

T
10 8 6 4 2 0 PPM
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m_._.m,.__u....u._-z__c._mv._,Mnlm_._..um.m.mnﬁ
‘Wed Mov 20 1984:52 2019
USER: nmrsu —
SOLVENT: CDC|2
Experiment = zgpg20

FPulse length = |2.200 usec
Recycle delay =| 2.000 sec
NA = 700

Sclvent =CDCI2

FID PTS1d = 32768

PTS1d = 32768

F1 = 125815828 MHz

F2 = 1.000000 MHz
SW1= 29781.90 Hz
AT1= 110sec

Hz per Pt1stD= 0.91 Hz
Swz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 1255957754 Hz

02 = -1.0000 Hz

LE1= 0.40 Hz

TF A= 2542

mm..m.n_

170.073

137.280
134262
133728
133.266
133.143

132602

131.959
129,403
129.006
128977
128,559
128,429

77413
77160
76.907

53.096

47.048

36038

T T— 36.476

T
200

50
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EASJRO1-NMRM f5jr-02-71-H

7.636

@

=)
e =
08:35:10.811 +0800 root@CZCE49700V =
USER: root

SOLVENT: CDC

Experiment = zg20

Pulse length = 10.000 usec

Recycle delay = 1.000 sec

NA = 18

Solvent = CDCI2

PTS1d =65538

F1 = 600.409973 MHz

F2 = 1.000000 MHz
SW1 = 11804.78 Hz
AT1= 5E51sec
Hz per Pt 1stD= 0.18 Hz
sSW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 2882.9558 Hz
02 = -1.0000 Hz
LE1= 0.20 Hz
TP A= 5383

= -2.00
C= 0.00

7.634
7.420
7.408
7.259
7.180

1.682

0.000

S62



EASJRND 1 -NMRL f-sj Twﬂ..uu.w._.ﬂ

s =

Thu Dec 28 uu_mu_um.mﬂ_m

USER: nmirsu -

SOLVENT: CDCI3

Experiment = zgpg30

FPulse length = 2.200|usec

Recycle delay= 2.000 sec

MA = 800

Sclvent = CDCI2

FID PTS1d = 22768

PTS1d = 32768

F1 = 125.815628 MHz

F2 = 1.000000 MHz

SW1= 25781.90 Hz

AT1= 1.10sec

Hz per Ft 1stD= 0.81 Hz

sSwW2= 1.00 Hz

Hz per Ft 2ndD = 1.00 Hz

12593 9590 Hz
-1.0000 Hz

LB1= 2.00 Hz

170.354
163.394

=<
X '

77413
7YA60
76.907

52,894

46.901

__ ———237.089

TTT—136.432

200

50

PP
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EASJRV1-MNMRN fs5jr-02-71-F

Wed Dec 25 02:34:11 2019
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgfhigqn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
MA = 18

Solvent = CDCI3

FID PT51d = 85536

PTS1d = 65538

F1 = 470.7148681 MHz

F2 = 1.000000 MHz

SW1 = 234375.00 Hz

AT1 = 0.28 sec
Hz per Pt 1stD= 3.58 Hz
swWz2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
o1 = -47085.4180 Hz
02 =  -1.0000 Hz
LE1= 0.00 Hz

TF A=-853289

0m
i
-
b}
o
[
s
s

__—113.373

T 115227
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EASJRW1-NMRY g-5jr-08-02-2-H

Fri Oct 30 21:25:28 2020
USER: nmrsu

SOLVENT: CDCIZ
Experiment = zg30

FPulse length = 11.500 usec
Recgyde delay = 1.000 sec
NA = &

Sclvent = CDCI3

FID PTS1d = 32768
PT51d = 32788

F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz
Swz2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 3077.6392 Hz

02 = -1.0000 Hz
LB1= 2.00 Hz

TF A=-8508

B= 2742

GC= 0.00

ol

B.070
B.054
7.661

7.647
7.632
7.652
7.637

—— 7.515

7.499
7.434
7.418

7.335
7319

7.261

7.038
7.022

i

3.894
3.880
3.765
3752
3667

N

1.00

L

k]

1.556

0.000

10
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ENSJRVD1-NMRY g-5) Tu?.mrlumumuﬁ
i ™~
14:54:18.816 +0200 sfEhojiru@DESKTOP-EV
USER: roct -
SOLVENT: CDCI2
Experiment = zgpg30
FPulse length = 12.000|usec
Recycle delay =  2.00] sec
MA = &00
Solvent = CODCI3
FTS1d = 32788
F1 = 150873221 MHz
F2 = 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.82sec
Hz per Pt 1stD= 1.09Hz
SWz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
m o1 = 15116.8855 Hz
2 Om ._.uuquN
O
C

169.643
138.727
137.882
137.108
133.925
131.023
130.676
130.459
120954
120.737
128.521
120.304
125.095
128.460
128.423
125.810
125.788
124.835
123160
123.037

LB1 1.00 Hz

\__ ¢ TP A= 0.00

B= 0.00
C= 0.00

77.369
77160
76.951
53.268
47.499
36.821
36.583

0121

S66
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EASJRW 1-NMRV g-sjr-08-02-2-F

Sun Mowv 01 14:23:58 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Reoyole delay = 1.000 sec
N& = 18
Solvent = CDCI3
FID PTS1d = 856538
PTS1d = 65538
F1 = 470.714881 MHz
F2 = 1.000000 MHz
S5W1 = 234375.00 Hz
AT1= 0.28 sec
Hz per Pt 1stD = 3.58 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = -47083.0352 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 82.58

B= 147.68

C= 0.00

-G2.506
-B2.725

S67



EASJRVO1-MNMRV h-sjr-02-08-2-H

Fri Nov 27 18:15:12 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

N& = 8

Solvent = CDCI2

FID PTS1d = 22788

PTS1d = 22768

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 32.38sec

Hz per Pt 1stD = 0.31 Hz

sSwW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 20778443 Hz

202 = -1.0000Hz

LB1= 200 Hz

TP A=-8825
= 50

8 052
7.651
7636
7622
7.6550
7.535
7.519
7.407
7.385
7.372
7.302
7.286
7.261
7127
7.097
7.084
7.047
7.0
7.014
6.817
6.801

[
w
=
o

SV

3.7585
3TH
3.673
3.664

4

4

1.567

0.000

PPM
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EASJRVD1-MMRA h-sj % 3-08-2-C
o

Tue May 28 15:01 _mhﬂn,mumu
USER: nmirsu —
SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 2.20§ usec
Recycle delay = 2.0p0 sec
MNA = 800

Solvent = CDCI3

FID PTS1d = 32768

PTS51d = 32768

F1 = 125815828 MHz

F2 = 1.000000 MHz
SW1= 297681.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12583.9530 Hz

02 = -1.0000 Hz

LB1= 200 Hz

169.813

136.984

137172
136.140

133779
133.569
131 461
131.403
130,407

130111

120779
125288
128.028
128465
126473
122459
122,436

N

77.413
77160
76.900

53161

47 161

36.6541
36.400

T
150

50
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ENSJRDT-NMR r-03-25-H

Thu Mov 26 09:02:58 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = 2520

Pulse length = 11.500 usec
Recycle delsy = 1.000 sec
MA = ]

Solvent =CDCI3

FID FTS1d = 32788

PTS1d = 327688

F1 = 500.212080 MHz

F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 32Bsec

Hz per Pt 1stD= 0.21 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 32077.83892 Hz

02 =  -1.0000 Hz

LB1= 200 Hz

TP A=-3000

110
8.095

7622
7.608
7.693
7418

w
™
-

Mo
o @
o
o

e
[
[

T4

727
714
7am

7.030

6.815

o+ @O0 R DL e
— @~ — O k-
= @ ;o omom o
R R e e

B.673
6.658
6.643
4102
4.087
3.842

—

-
]
=
L]

3.640

IS

1.4874

0.000

T
O0PPM
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EASJRWD1-MMRL Tw%n_ 3-25-2-C
-]

Thu Mov 26 12:20:58 2020
USER: nmrsu -
SOLVENT: CDCI2
Experiment = zgpg 3|
Pulse length= 2.200 usec
Recycle delay = 2000 sec
MNA = 280
Sclvent =CDCI2
FID PTS1d = 22768
PTS1d = 22768
F1 = 125815628 MHz
F2 = 1.000000 MHz

1= 29761.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.891 Hz
sSwWz2= 1.00 Hz
Hz per Pt 2ndD' = 1.00 Hz
01 = 12593.0508 Hz
02 = -1.0000 Hz
LBE1= 200 Hz
TP A= 2278

169828
163.272
163120
161,301
1611345
133613
131.844
131,814
130.082
130,017

8.891

7.071
128.797
128,595
127923
127.902
124.090
124.068
123570
123541
122,097
122046
121.989
121.945
115830
115657
115613
115.440

[

[

77413
77160
76.907

n

53.002

41.053

35,876
30548
ansE12

T
200
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EASJRW1-NMRV i-5jr-03-25-F

Thu Nov 28 08:08:04 2020
USER: nmrsu
SOLVENT. CDCI2
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 18
Solvent = CDCI3
FID PTS1d = 85538
PTS1d = 856536
F1 = 470.714881 MHz
F2 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 0.28sec
Hz per Pt 1stD= 3.58 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = -47TD87.2539 Hz
0oz = -1.0000 Hz
LB1= 0.00 Hz
TP A=834

B= -422

C= 0.00

— ———113.352

-116.361

_ T
-250 PPM
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EASJRVD1-NMR j-sjr-03-43-H

Lo
o
-
ao

a.110
7.639
7.624
7.610
7.556
784
7827
7.811
7.288
7.274
7.261
7180
7166
G.996
6.989
6.981
6.673
6.662
G.654
_ — 5300
4114
4.099
3.843
3.828
3.642

Fri Jun 19 09:52:00 2020

USER: nmisu

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec
NA = &
Solvent = CDCI3
FID PTS1d = 22768
PTS1d = 22768
F1 = 500.313080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec
Hz per Pt 1stD= 0.31 Hz
sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.9441 Hz
02 =  -1.0000 Hz
LB1= 2.00 Hz
TP A=-87.89

B= 2883

C= 0.00

308 212 afos

ra
=
[=1]
ra

=
_
=
=
B
—_—
=
_
=]
o

1.568
n.000
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m_.._m,.__u.._.n_._.q‘?__u.._.._._.m_.ﬁ.%um.@.ﬁ
11:54:11.207 +0800 %E@nhnmhmﬂuu{
USER: root -~
SOLVENT: CDCI2
Experiment = zgpg30
Fulse length = 12.000 usec
Recycle delay = Z2.0D00 sec
N& = &00
Solvent = CDCI3
PTS1d = 32768
F1 = 150.973221 MHz
F2 = 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.82sec
Hz per Pt 1stD= 1.09Hz
SwW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 151124150 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

170.373
137.413
134,539
134.221
133.4871
133.023
130.041
128.958
128.633
128.496
128.409
127.997
127.896
126.958
126.756

77.369

77160

76.943

52.893

46.720

37.644

T 1354564

S

7 __ _
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EASJRV 1-MMAA ksjr-0 1-58-2-H

7 646
7632
7.485
747
7.459
7.443
7418
7415
7.403
7.390
7.346
733
7.260
7.209
7.202
7136
7130
7.068
7.053
7.038
6.918
6.903
G.888
6.651
6.635
4.081
4.067
3872
3.859
3728
1.567
-0.000

Thu Oct 10 12:02:24 2019

USER: nmasu

SOLVENT: CDCI3
Experiment = 2g20

Fulse length = 11.500 usec
Recycle delay = 1.000 sec

Ma = g

Sclvent = CDCI2

FID PTS1d = 32768
PT51d = 32768

F1 = 500.313080 MHz
_uMH_.uuuuuu_c_IN

SW1 = 10000.00 Hz
AT1= 2.28 sec

Hz per Pt 1stD = 0.31 Hz
SWz= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 3077.3337 Hz

02 = -1.0000 Hz

LB1= 2.00 Hz
TP A=25375

S75

T
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Cl

EASJRVDT-MMRAM .mnﬂ._.n_ 1-58-2-C
v

Thu Cct 10 Aw“ww“@ 2012
USER: nmirsu —
SOLVENT: CDCI2
Experiment = zgpgpld
Pulse length = 9.p00 usec
Recycle delay = 000 sec
NA = 800
Sclvent = CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 125.8156828 MHz
Fz2 1.000000 MHz
SW1= 29781.80 Hz
AT1= 110 sec
Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz
Hz per Ft 2ndD = 1.00 Hz
01 = 126957754 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 3224

B= 85.80

C= 0.00

170189

133.959
132.7453

136.017

132.327
= ——131.205
120.974
120.873
128.598
128.400
128.364
128.097
127.952
127.360
126.299
77413
77160
76.907

139641

=— 130559

53.053
48.880

———— 38.266

36.425

E

200

T
160

A4

100

50
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Cl

EASJRAO-NMR rsjr-0 2-24-H

8.045
7.971
7.502
7.577
= 7.47s
7.444
7.258
7.215
7.133
6,008
3.805
3.792
3,670
3,665
3,653
1.560
0.000

Thu Mov 07 02:33:29 2019
USER: nmrsu

SOLVENT: CDGI3
Experiment = 2g30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec
N& = 8

Solvent = CDCI2

FID PTS1d = 32768
PTS1d = 32768

F1 = 500.313080 MHz
F2 = 1.000000 MHz
5W1 = 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.21 Hz
s5wz2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 30767238 Hz

02 =  -1.0000 Hz
LB1= 200 Hz

TP A=-82.81

2813

— — 7056
To— 7450

0.92 1.02 1902

mum E:_.\E ,_\.!uu

S77
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-Me

'<i7"Ph
Ph

co

|:

Cl

ENSJRWT-NMRTr-5) Tﬁ..mauﬁ
K =
Thu Nov 26 08:58:09 F20
USER: nmrsu -
SOLWENT: CDCI2
Experiment = zgpg30

Pulse length = 9.200 |usec
Recycle delay = 2.00p sec
MNA = 280

Solvent = CDCI2

FID PTS1d = 22788

PTS1d = 32768

F1 125.815628 MHz

F2 1.000000 MHz
SW1= 20761.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 1258438672 Hz

02 = 10000 Hz

LB1= 200 Hz

TP A= 3782

170.434

135,205
134,732
139.114
130,241
128,580
128.501
128,180
128,154
128,111
127.100
126.544

77.413

77.160

76.907

= 133.410
—_— 130,602

52,995
48.461

__ —37.559

T 36772

"

e L

T
200
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COzMe
"'Ph

Br

EASJRW1-NMRV s-sjr-02-15-H

8.203
8.016
8.0
7.746
7.730
7.412
7.396
7.380
7.260
7.216
714
7.134
7.130
6.913
6.907
6.900

Thu Oct 31 12:41:35 2019

USER: nmrsu

SOLVENT: CDCI3
Experiment = zg20

Pulse length = 11.500 usec
Recycle delay = 1.000 sec

Ma = 8
Solvent = CDCI2
FID PTS1d = 32788
PT51d = 32788
F1 = 500.313080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec
Hz per Pt 1stD= 0.31 Hz
sSwz = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 30773340 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A=-87.19

B= 21.80

C= 0.00

—_—

<
oo

n
-—

3.803
3.789
3672
3.653
1.867
n.000
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COzMe
"'Ph

Br

<
oo

1s

EASJRM1-NMR 1s-5) Tumk_ 5.C

[

Thu Cct 31 22:04:50 2@ 9
USER: nmrsu
SOLVENT: CDCI3
Experiment = zgpg20
Fulse length =
Recycle delay =
oo

NA =
Sclvent = Cl

—_

9.200 {=ec
2000 sec

Cl3

FID PTS1d = 32788
PTS1d = 32762
= 125.815828 MHz

F1

SW1 =

F2 = 1.000000 MHz
29781.90 Hz

AT1= 110 sec

Hz per Pt 1stD= 0.91 Hz
sSw2=
Hz per Ft ZndD = 1.00 Hz

o1
oz
LE1
TF

O m

A
A

=38

20

1.00

Hz

125957754 Hz

-1.0000 Hz

0
2855
5.50

0.00

Hz

e,

170.441

139.309
136.342
134.732
134.003
131.461

30,609
130.486
128.595
128.204
128162
128124
127114
126.999
123.331

—

e

T7.413
77160
T6.007

53.017
48.475

_ _———37.580

T 36.764

T
200
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ENSJRVD1-MMRYTY u-sjr-0 1-51-2-H [a B e I o o = e R T R w I e O Vo e I O = e o T I = [ [=}

DWW T OMR~IDTORDTTODDDD - 0@ [r S e R @ o
K R e A T T T T B et s B S B e B B o =
Tue Oct 15 12:05:57 2019 L e e e e e e e e T i i S S == LT T T ] - =

T 3865

USER: nmrsu

SOLWENT: CDCI2
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec

MA = 8
Sclvent =CDCI2
FID FTS1d = 32768
PTS1d = 32788
F1 £00.212080 MHz
FZ 1.000000 MHz
SW1= 1000000 H=z
AT1= 3.2Bsec
Hz per Pt 1stD = 0.31 Hz
SWa= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 30784185 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-93.75

B= 3375

C= 0.00 3.93

207

S81
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ENSJRMT-MMRV u-sjr-0ua 84 2-C
o P

Thu Oct 17 12:19:58 2
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgpg230
Fulse length = 5.800 ujdc
Recycle delay = Z2.000 sec
NA = 700

Solvent = CDCI2

FID PTS1d = 22788

PTS51d = 32768

F1 = 125815628 MHz

FZ = 1.000000 MHz

SW1 = 25761.80 Hz

AT 1.10 sec

Hz per Pt 1stD = 0.81 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12533.8580 Hz

02 = -1.0000 Hz

LB1= 200 Hz

1668
194 8

162.998
160.983
170.456
135.078
134.912
134.840
134.060
130.999
130.977
A — 130616
128.472
128.183
128.024
127.959
126.869
126.746
126.645
124.819
124.797
116.942
116.754
77.413
77.160
76.900
52.930
49.681
39.804
39.739
38.129

S82
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200

150 100 50 0 PPM



1u pp

ENSJRVT-NMRV u-sjr-01-81-2-F
Tue Oct 15 13:07:35 2019
USER: nmsu

SOLVENT: CDCI3

Experiment = zgfhiggn.2

Pulse length = 15.000 usec
Recycle delsy= 1.000 sec
MN& = 8

Sclvent = CDCI2

F1 = 470.714881 MHz
FZ = 1.000000 MHz
5W1 = 234375.00 Hz
AT1= 0.28sec

Hz per Pt 1stD= 3.58 Hz
s5wW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = -47095.5039 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz

-110.316

—
PPM

S83



EANSJRW 1-NMRA vesjr-02-25-H

Thu Mov 26 09:17:47 2020
USER: nrrsu

SOLVENT: CDCI3
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay= 1.000 sec
NA = 8

Solvent =CDCI3

FID PTS1d = 32762
PTS1d = 32768

F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz
Swz2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3077.3240 Hz

02 = -1.0000 Hz
LB1= 200 Hz

TP A=-8707

B= 3410

C= 0.00

7631

TE1G

74745

7.461

404
39

7.433

7

7.449
7

7377
7.260

fir

01
208

7181

7105
G.890

3797

3784

3746

3.733
37N

a1

o

1.066

ia

n.ooa

PPM

S84



E:ASJRYW1-MNMAY 4:..%_. r-02-25-C

170.348
134.818
139.692
133.901
132.306
131.454
130,624
130515
129.815
128.479
128.190
128.061
128.017
127.261
126.941
77.413
77.160
76.907
53.009
49.876
39.855
38.808

v =
Thu Mov 26 12:013)2 2020
USER: nmrsu -

SOLVENT: CDCI2
Experiment = zgpg30

Fulse length = 9|200 usec
Recycle delay = 000 sec

NA = 280

Sclvent = CDCI2

FID PTS1d = 32768
PTS1d = 32788

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1= 2978190 Hz
AT1= 110 sec

Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
o1 12584 8672 Hz
o2 -1.0000 Hz
LB1= 200 Hz

Ak, — : o (Y o

S85
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EASJRW1-NMRYV wesjr-02-18-H

7.BBS
7.649
7.596
7582
74457
7.443
7.428
7.375
7.360
7.346
7.260
7A76
7105
6.897
3.803
3718
3.709

695

KRB
3

N

N

Thu Oct 31 12:47:52 2019
USER: nmrsu

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay= 1.000 sec
MA = 8

Solvent = CDCI3

FID PTS1d = 32768
PTS1d = 22788

F1 = 500.213080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec

Hz per Pt 1stD= 0.31 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 32077.0286 Hz

02 = -1.0000 Hz
LB1= 2.00 Hz

TF A=-8375

1.021.08 \ 1fo8

h“_ﬁui—e_.\u

1.566
-0.000

S86
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COZMe

EASJRW1-NM _u...kﬂ.ﬂrm_. r-02-18-C
» @
Thu Mow 28 um_ﬁmh 2020

USER: nmesu —
SOLVENT: CDCI
Experiment = zgpg20

Pulse l2ngth = 200 usec
Recycle delay = | 2.000 sec

M& = 280

Solvent =CDCI2

FID PTS1d = 32788
PTS1d = 32788

F1 = 125815828 MHz
Fz = 1.000000 MHz
SW1= 28761.80 Hz

170.290
141.944
134753
133.873
133.779
132190
130414
128548
128.401
128.234
128.074
127.808
126.956
118.274
77420
7760
76.907
53.045
50.085
30674
38.786

ATH 1.10 sec
Hz per Pt 1stD= 0.81 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125588838 Hz
oz = -1.0000 Hz

LB1 = 2.00 Hz

S87
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Me

Me

EASJRVD1-NMR T -5jr-03-28-2-H

‘Wed Jun 10 01:21:25 2020
USER: nmssu

SOLVENT: CDCI2
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay = 1.000 sec
NAa = 8

Solvent = CDCI3

FID PTS1d = 32768

PTS1d = 22768

F1 = 500.313080 MHz

F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3228 sec

Hz per Pt 1stD= 0.31 Hz
Swz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3077.3340 Hz

02 =  -1.0000 Hz

LB1= 2.00 Hz

TR =-54.328

22.50
0.

oo

won

B
c

7.685

7.260
7.245

—— 127

7129
1
6.926
6.921

6.912

5.297

3.786
3773
3.737
3723
3.664

Nt

8]

Y

=

=]

2.394

1.570
0.000

10

S88



Me

Me

EASJRVD1T-NMRLV xum.ﬂ.u 3-28-2C
]

Wed Jun 10 17:58:082020
USER: nmrsu ~—
SOLVENT: CDCI2
Experiment = zgpg 3

Pulse length = 9.900 usec
Recycle delay = 2.000 sec
N& = 1024

Sclvent = CDCI2

FID PTS1d = 32788

PTS51d = 32788

F1 = 125815828 MHz

F2 = 1.000000 MHz
5W1= 2578180 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.21 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 12593.0508 Hz

02 = -1.0000 Hz

LB1= 2.00 Hz

170,651

138.529
137.764
/135.201
135.150
134.414
— ——130.645

128.5M

128.183

128.082
127.942
126.884
126.234

77413
77160
76.907

52.887
48.280

__ 37436

T T——3R7T9

21.444

200

150

100

S89



CO,Me

Me

EASJRW1-NMRV y-5jr-02-20-H

Mon Mov 04 19:50:27 2019
USER: nmrsu

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.500 usec
Regycle delay =  1.000 sec
MA = 8

Solvent = CDCI2

FID FTS1d = 22788

PTS1d = 22768

F1 = 500.313080 MHz

FZ2 = 1.000000 MHz

S5W1 = 10000.00 Hz
AT1= 3.2Bsec

Hz per Pt 1stD= 0.31 Hz
SwW2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 2076.4185 Hz

02 = -1.0000 Hz

7.814

—~—— 7.800

1.01

7.258

7124
7106
6.887
6.681

o2

509

3776
3.764

—.._—— 3.660

3.609
3.506

304

.00

2513

2.378

1.570
0.0a0

S90




0]

Me

CO,Me

‘

Ph

>
-

Me

EASJRW1-NM _u..._mw.m._ r-02-20-C
a

Tue Mov 05 ,_ﬂk_%m,_ 2018
USER: nmrsu ~—
SOLWVENT: CDCI
Experiment = zggg30
Pulse length = 200 usec
Regycle delay = | 2.000 sec
N& = 700

Solvent = COCI3

FID FTS1d = 32768
PTS1d = 32788

F1 = 125.815828 MHz
F2 = 1.000000 MHz
S5W1= 28781.90 Hz
AT1= 110sec

Hz per Ft 1st= 0.21 Hz
Swz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12594.8862 Hz

02 = -1.0000 Hz

LB1 = 200 Hz

TF A= 47.54

B= 8275

0.00

i

170.680

138.789
135.721

142.305

135187
134.335

——132.027

130.505
129.338
128.479

128.108

128.082
127.923
126.862
126.552

Tr413
77160
76907

52.9M
48.713

37.551

30104

__— 1574
T 21477

200

100

50

0 PFM

S91



:COZMe

A

Ph

1z

Br

ENSJRWD1-NMRMV z-5jr-03-18-2-H

Sun May 31 12:53:15 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg20
FPulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Selvent = CDCI2
FID PTS1d = 32788
PTS1d = 327688
F1 500.313080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec
Hz per Pt 1stD= 0.31 Hz
SW2= 1.00 Hz
Hz per Ft 2ndD = 1.00 Hz
01 = 307763892 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-B2E50

B= 1125

C= 0.00

a. BDD
8.051
B.047
8042
8.037
8.035
8.031
8025
7261
7247
T.228

F.2z20

N

=]

7202
719
7147
7142
G906
6.901
3.793
3.780
3655
3627
3614

[

S

98

P

.08

1.871
0.000

S92




:COZMe
"

Ph

|

ENSJRVDT-NMRV z-5jr-03-88-2-C el = T O WD 070D 0D 0D 0D 04D 00 0D o
[ oo o — 00D 07 P P 00 3 00— W — LD

o o [ O @M MDD DWNLW - —— O
Qe M= O [ e . iy R e e e w s R o L

Men Jun 01 12:12:21 2040 o R R T A B - R R B B R R
USER: nrrrsu —_ _—— = — T e T — — —

116.848
110.285
110112

SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 5500 usec
Recycle delay = 2.000 s¢c
MA = @00

Seclvent = CDCI2
FID PTS51d = 32768
FTS1d = 32788

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1 = 25781.80 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
S5W2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125091.2344 Hz
oz = -1.0000 Hz

77413
77160
76.907
53.024
48,302

_ 37523
T TT——— 36663

S93

T
200 1580



Br

EASJRW1-NMRAV z-5jr-03-18-2-F

Fri Mow 27 01
USER: nmssu
SOLVENT: CDCI3
Experiment = zgthiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 18

w44 2020

PTS1d = 85536
F1 = 470.714881 MHz
F2 = 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 0.28sec
Hz per Pt 1stD= 3.58 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = -47067.5156 Hz
oz = -1.0000 Hz
LE1= 2.00 Hz
TP A=-10.00

B =-180.00

C= 0.00

-98.914

S94



‘Wed Jun 17 03:17:50 2020

EASJRYW 1-NMRV Ra-sjr-03-24-2-H

7.260
7182
Ta87
7178
773
TAT0
7164
7160
71452
7147
7144
7106
7.099
T.094
6.846
G.839
G.831

USER: nmasu
SOLWVENT: CDCI3
Experiment = zg30
Pulse length = 11.500 usec
Regycle delay = 1.000 sec
MA = &
Solvent = CDCI3
FID PTS1d = 32788
PTS1d = 32788
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec
Hz per Pt 1stD = 0.31 Hz
Sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.3327T Hz
02 = -1.0000 Hz

= 0.00 Hz
=-8

o
|
e

6.827

L)l

3.654
3.581

3.568
3158
3145
3.004
2.991

2977
2.963
2.949
2.8934
2.921

%

1.00

1% ] fe

1.4872
1.316
1.302
1.233
1.219

W

-0.000

10 g

PPM

S95



n“g/

1Ra

Ph

MeOZC""%

Ph

ENSJ _up%\_ -MMR\1Ra-sjr-03-24-2-C
o [

11:54: 88,615 +0800 roct@CZCB48700V
USER: faot

SOLVENT: CDCI2

Experimjent = zgpg30

FPulse Igngth = 12.000 usec
Regycle|delay = 2.000 sec

NA = 800

Solvent = CDCI2

PTS1d = 32788

F1 = 150.873221 MHz

F2 = 1.000000 MHz

SW1= 3571428 Hz

AT1= 0.82sec

Hz per Pt 1stD= 1.09Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 15113.4150 Hz

170.380
135131
134178
130,539
126.488
128.084
128.041
127.990
126.828
77.368
77160
76.943
52,842
48.554
42.344
[ T, ¥

T 36785

18.272
17.991

S96

02 = -1.0000Hz
LB1= 100 Hz
TF A= 0.00
B= 0.00
C= 000
T T T T
200

0 PPM



EASJRW 1-NMRitrans1 Ra-sjr-03-24-1-H [ e R =N i i ce i I e e e = B ol e o e — T o P M [=]

WO 0 — — OO - - &0 0 e ot oMW ©OLWwea e OO w oo w0 =1
e [ R B I B B S Y YR S A A T 00 F- F~ - (0 @ 0O 00 00 00 00 M- 0~ = — — =]
Mon Sep 28 10:37:47 2020 [ A S S S U S S S A S S eI I I cd o o o o o o —— o — — =

USER: nmasu

SOLVENT: CDCI3
Experiment = z2g30

Fulse length = 11.500 usec

Recycle delay =  1.000 sec
NA = g

Selvent = CDCI2

FID PTS1d = 32788

PTS1d = 327688

F1 500.313080 MHz

F2 1.000000 MHz
SW1= 1000000 Hz
AT1= 328 sec

Hz per Pt 1stD= 0.31 Hz

Swz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 320758079 Hz 10149
02 = -1.0000 Hz

LB1 = 0.00 Hz

ISl

3
.03
1.08

]

S97
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EASJRW ﬂn% MRi\trans1Ra-sjr-03-24-1-C
K “
Tue Sep & 04:52:19 2020
USER: nnfitku
SOLVENT} CDCI2
Experimer|t = zgpg30
Pulse length = 9.900 usec
Recycle dglay = 2.000 sec
NA = 280
Sclvent = CDCI2
FID PTS51d = 32788
PT51d = 32768
F1 1258156828 MHz
F2 1.000000 MHz
SW1= 28761.90 Hz
AT1= 1.103sec
Hz per Pt 1stD= 0.891 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125848872 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 1922

B= 95863

C= 0.00

160.922

135.223
134.970
130154
128.718
128.450
128.003
127.425

T7.A13
T7AG0
T6.907

52,735
48,836

42.662

__ ———36.642

T TT—36.064

17.942
17.812

S98

T
200



ENSJR01-NMRY Rb-sjr-04-05-H

7.260
7114
7107
7103
7.045
7.029
6.975

=
. @
Sat Jul 18 08:47:20 2020 w
USER: nmrsu
SOLVENT: CDCI2

Experiment = zg20

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Sclvent = CDCI3

FID PTS1d = 22768

PTS1d = 32768

F1 = 500.212080 MHz

FZ = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 228sec

Hz per Pt 1stD= 0.31 Hz

sw2= 1.00 Hz

Hz per Pt 2ndD'= 1.00 Hz

01 = 2077.6289 Hz

02 = -1.0000 Hz

LB1= 000 Hz

TP A=2788
B= 2250
C= 0.00

6.859

6.852

6.845

6.842

5.297

3.642
3.559
3.546

3123
3110
2.996
2.982
2.968
2.954

N

Lo

28

0.58 1.00

I s

|y

2.926

2912

T 2254

.89

1.587
1.307
1.293

1.212
-0.000

S99



_m”._.mr__u..%__ -MMRVI Rb-sjr-04-08-C
e =
Man JUERO 15:40:57 2020
USER: finrsu
SOLVENT: CDCI3
Experiment = zgpg30
Pulse lepgth =  5.800 usec
Recycle|delay = 2.000 sec
Na& = 1024
Sclvent =CDCI2
FID PTS1d = 32768
PTS1d = 32788
= 125.215628 MHz

F2 = 1.000000 MHz

= 28761.90 Hz
AT1= 1.103zec
Hz per Pt 1stD= 0.81 Hz
SWZ2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125969238 Hz
02 =  -1.0000 Hz
LB1= 000 Hz

«
=

170.544

137.766
135.297
131.102
130331
129.239
128149
128.041
126.770

W

77.422
7.3
77168
76.916

52.824
48.347

__—21.280

18.298
18.016

50

PPM

S100



EASJRW1-NMRV Reesjr-04-18-1-H

Sun Jul 28 11:34:44 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zg30

FPulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = 8

Solvent = COCI2

FID PTS1d = 32768

PTS1d = 22788

F1 = 500.313080 MHz

F2 = 1.000000 MHz

SW1 = 10000.00 Hz
AT1= 2.28:sec

Hz per Pt 1stD = 0.31 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
21 = 30779441 Hz

02 = -1.0000 Hz

B1= 0.00 Hz

7.314
7.207
7.261
7152
7144
7136
713
7123
7.020
7.003
G.857
G.850
G.842
5.838

s

3.655
3.478
3.4645
3.009
3.086
2.992
24978
2.9645
2.951

2.937
2922
2.909
1.456
1.207
1.284
1.225
1.211

S

02

0.99 1.02

-0.000

10

PP

S101



EnGJ _u..__nnmqe.z MRV Rosjr-04-12-1-C
=+

Maon JulZ7 18:23:38 2020

USER: rifhrsu

SOLVENT: CDCI3

Experiment = zgpg30

FPulse length = 2.200 usec

Recycle fielay = 2.000 sec

N& = 800

Seclvent = CDCI2

FID PTS1d = 32788

PTS1d = 32768

F1 = 125815828 MHz

F2 = 1.000000 MHz

SW1 = 29761.90 Hz

AT1= 110 sec

Hz per Pt 1stD= 0.81 Hz

sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 12588.7402 Hz

02 -1.0000 Hz

LB1= 0.00 Hz

TR = 23.44
20.00

0.0

won e " "

oy m
=]

169.989

134.661

133.383

128.286
128.070

127117

122 265

77429
77169
VE.016

52.890
47 661
42,304

137530

36752

T TT——17.905

PPM

S102



Br

E:NSJRV01-NMRV Re2-sjr-04-02-H e =R = B o T = T o R e o = i i =2 [T e o == T = = . i T R o - O WD W [=]
I Rl = - A T i L e = - = = =+ D O@m®@ D o e — & & — =

o CIEI I D T NN ™ = = = o o o D LoD oI mmR S ® =R R A S =
Thu Jul 18 17:14:28 2020 [ e e L i i e e /= = I ¥ L T o B T I s B SN I I o B B R o —— e = =]
USER: nmesu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
N& = &
Solvent = CDCI3
FID PTS1d = 32768
FTS1d = 32768
F1 = 500.313080 MHz
F2 = 1.000000 MHz
5W1= 10000.00 Hz
AT1= 328sec
Hz per Pt 1stD= 0.31 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 32078.2483 Hz
02 = -1.0000 Hz
LB1= 000 Hz
TF A=-8034

B= 2531

C= 0.00

4[85
499 299
B4
2.00
1194
100 1.00
L 1 F L LA
T T T T T T T T T T T T T T T T T T
10 8 6 4 0 PPM

S103



Br

ENSJ _u.._.ﬁ.z MR\ Re2-5jr-04-02-C

o -+
Fri Jul 1217:00:02 2020
USER: rithrsu

SOLVENT: CDCI3
Experimgnt = zgpg20
Pulse lefgth =
Recycle flelay =
MNA = 700
Solvent =CDCI2
FID PTS1d = 32768
FT51d = 32768

F1 = 125815828 MHz
F2 = 1.000000 MHz
SW1= 29761.90 Hz
AT1= 110 sec

Hz per Pt 1stD= 0.91 Hz
swW2 = 1.00 Hz

Hz per Pt ZndD = 1.00 Hz
01 = 12596.8836 Hz
oz = -1.0000 Hz
LB1= 0.00 Hz

TP A= 33.85

9.900 usec
2.000 sec

170.005

134.348
133.779
131.165
130.436

120.714

128.703
128.227
120.804

77413
77460
76.907

52923
48.576

42382

___— 37596

36.057

b

18.238
17.978

i

50

S104



EASJRW1-MMRVIRd-sjr-04-22-H

7.261
7167
7162
7.148
7144
7142
7138
7133
7128
7120
7082

Sat Aug 01 08:03:03 2020
USER: nmrsu
SOLWVENT: CDCI3
Experiment = zg30
FPulse length = 11.500 usec
Regycle delay = 1.000 sec
NA = &8
Solvent =CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 = 500.313080 MHz
F2 = 1.000000 MHz
5W1= 10000.00 Hz
AT1= 328 sec
Hz per Pt 1stD= 0.21 Hz
s5w2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.8441 Hz
o2 = -1.0000 Hz
LB1= 000 Hz
TP A=-8555

= 239

7.064

e

6.856

G.848

6.840

6.836

3657
3877
3.4564
3104
3.091
2.994

2.981

2.967

2.8953
2.939
2926

2.911

gy

1.588
1.301

1.286
1.225
1.211

W

oo

-0.000

PPM

S105



ESd _u,ﬁ -NMRVIRd-5jr-04-32-C

o -+

Mon AUgE03 19:00:38 2020

USER: Arhrsu

SOLVENT: CDCI2

Experiment = zgpg30

Fulse lepgth = 2.900 usec

Recycle delay = 2.000 sec

Na = 11024

Solvent = CDCIZ

FID FTS1d = 32788

FTS1d = 32788

F1 125515828 MHz

F2 1.000000 MHz

5W1= 29781.90 Hz

AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz

sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

12597 8320 Hz
-1.0000 Hz

000 Hz

170075

-

134.683
134.033

131947

== ——128.763

128.265
128.062
127.088

77429
77169
VG916

52875
47.604

42.311

—

s

18.262
17.087

200
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ENSJRW1-NMR\1 Re-sjr-04-20-1-H

Fri Jul 24 16:24:21 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

N4 = 8

Solvent = COCI2

FID PTS1d = 32768

PTS1d = 32768

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz

SW2= 1.00 Hz

Hz per Pt 2ndDr= 1.00 Hz
3077.6389 Hz
-1.0000 Hz

0.o00 Hz

7.261

7133
7124
7120
7116

7112

7109
7103
7.098

o
1=}
L%}

6884

6.880

6.871

G.867

G.863

6.854

6.850

6.847

6.840

6.833
6.828
5.298
3659
3,567
3554

3.104
3.001

2.994
2.980
2.966
2952
2938
2924

2910

1.564
1.563
1.304
1.291

1.227
1.213

i L)

-0.000

PPM
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E\GJ _u,...ﬁ.z MR\ Re-sjr-04-20-1-C
e L
Mon Jul7 17:00:24 2020
USER: fhhrsu
SOLVEMT: CDCI3
Experimgnt = zgpg30
Pulse leggth = B8.900 usec
Recycle felay = 2.000 sec
NA = 800
Sclvent =CDCI2
FID PTS1d = 32788
PTS1d = 32768
F1 = 125815828 MHz
F2 = 1.000000 MHz
5W1= 2978190 Hz
AT1= 110sec
Hz per Pt 1stD= 0.91 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD'= 1.00 Hz
01 = 125978320 Hz
02 = -1.0000 Hz

= 0.00 Hz

170.270
163.375

——161.404

134.842
132.358
132.293

30120
130.091
128192
128.070
127.016
115.615
115.442

—

e

T7.422
737
7169
76,0916

52.917
47.582

42319

o —a7.784
T 36.795

__—18.262

S T——17.987

a0

o §

PPM
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EASJRW1-NMRV Resjr-04-20-1-F

Thu Mov 28 13:07:31 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zgfhiggn.2

Pulse length = 15,000 usec

Recycle delay = 1.000 sec

NA = 18

Seclvent =CDCI2

FID PTS1d = 65538

PTS1d = 85538

F1 = 470.714881 MHz

F2 = 1.000000 MHz

SW1 = 2234375.00 Hz

AT1= 0.28 sec

Hz per Pt 1stD= 3.58 Hz

Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 470774727 Hz

02 = -1.0000 Hz

LB1= 0.00 Hz

TP A= 337
B=-228.75

= 0.00

-113.643

50

PPM
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EASJRIDT-NMRV RVIRE5jr-04-33-H

Ssat Aug 0108:08:20 2020

USER: nmisu

SOLVENT: CDCI2

Experiment = 2530

Fulse length = 11.500 usec

Recycle delay = 1.000 sec

NA= 8

Solvent = CDCI2

FID PTS1d = 32788

FTS1d = 32788

F1 = 500.313080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 328sec

HzperPtistD= 0.31 Hz

sw2 = 1.00 Hz

Hzper Pt2ndD= 1.00 Hz

o1 20778441 Hz

02 = -1.0000 Hz

LB1= 000 Hz

TP A=-8802
8= 2481
C= 000

6.831

3556

oo @w~ oo
D= SRome D
@5 -
oo EEGRRE
oo

058 1.00
& u_\

2924

2214

1.590
1.580

1310

== 1230

1216

-0.000

- mDCoCOwoOmEDoWwT
E —oSco@mrnwoOmo
N —--Sccocoao
L S N -
202
200
1.000.99|
i
T T T T T T

|

PPM
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ENSJRVH-MMRVI Rf-5jr-04-23-C — = e O = = SO

] o N = 3@ O M~ O O O W M~
._ ks w T e e B T
Maon Pr@uwmﬂ”uu”um.mﬂm"u m % % M = % % % N ﬁ %
USER: Arhrsu — —r T Tt T T T — — —

SOLVENT: CDCI3
Experiment = zgpg30

Fulse lepgth = 2.900 usec
Recycle gelay = 2000 sec
NA = 11024

Sclvent = CDCI2
FID PTS1d = 32788
FTS51d = 32788

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1 = 25761.90 Hz
AT1= 110 sec

Hz per Pt 1stD= 0.91 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12598.0158 Hz

02 = -1.0000 Hz
LE1 = 0.00 Hz
TP A= 2872
B= T8TE
C= 0.00

TT422
77169
76.909
52.845
48.542
42.347
___— 37676
21.431
18.269
18.031
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EASJRVO1-NMRAVI Rg2-5jr-04-10-H o4

Men Jul 20 10:25:38 2020
USER: nmirsu

SOLVENT: CDCI2
Experiment = zg20

Pulse length = 11.500 usec
Recycle delay =  1.000 sec
NA = 8

Solvent = COCI2
FID PTS1d = 32768
PTS1d = 22768

F1 = 500.213080 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 228sec

Hz per Pt 1stD = 0.31 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 30785544 Hz

02 = -1.0000 Hz

LB1 = 0.00 Hz

TP A=-8258
B= 28.02
c=

0.00

@
™
[

7.2

7216

7.200
7.208

7172
7166
7161

7.1485
7146
7.086
7.084
7.083
7.080
7.070

.87 0.96

ﬁ I

7.067
7.064
7.035
7.0z0
7.004
6.834
6.831

6.826
6.705
6.6890
5.200
3.6583
3.630

3.626
3.135
12z
3.007
2.983
2,879
2.965
2.951

5]

4

a7

2.937
2.923
1.584
1.318

1.305
1.237
1.224

L) e

-0.000

10

PPM
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ENSJ _urﬂ -NMRV Rg2-5jr-04-10-C

K s

._._._m,._:_m_ 18:42:45 2020

USER: firsu

SOLVENT: CDCI2

Experimgnt = zgpg30

Pulse lepgth = 9.800 usec

Recycle delay = 2.000 sec

A = oo

Solvent = COCI2

FID PTS1d = 32763

PT51d = 32768

F1 125.8156828 MHz

F2 1.000000 MHz

SW1= 29761.90 Hz

AT1= 1.10sec

Hz per Pt 1stD= 0.81 Hz

SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 1259668368 Hz
-1.0000 Hz

000 Hz

170.037

133.974
137.389
133.699

— —130.400

S—120237

128.660
128.284
128.255
127.028
126.241

77413
77160
76.907

52937
48,634

42380

_ 37523

36.064

18245

S TT—— 17478

T
200

50

T
0 PPM
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Me /(

1Rp'

MeOQC,I

EASJRW1-NMRV Rh2-5jr-04-11-H

7.260
7122
TA16
7108
7.092
7.082
7074
7.069
7.062
7.054
7.034
7.033
7.0z0
To7
7.004
7.003
G873
6.858
G.843
6513
G.497
3691
3637
3623
3344
3332
3.032
jma
3.004
2.8990
2976
2962
2.580
1.549
1322
1.308
1.268
1.254

Tue Jul 21 18:48:14 2020

=2}
=T
g .
o

USER: nrrsu

SOLVENT: CDCI2

Experiment = 2g30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec
NA = B

Solvent = CDCI2

FID PTS1d = 32788
PTS51d = 32768

F1 500.212080 MHz
F2 1.000000 MHz
SW1= 1000000 Hz
AT1= 3.2Bsec

Hz per Pt 1stD= 0.31 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

0.00v
-0.000
-0.007

01 = 30776388 Hz
o2 = -1.0000 Hz
LB1= 0.00 Hz
TP A=-8672

B= 1828

C= 0.00

08 2002 202

1.01 0s
M__u_mmﬁ Jﬁ.um po tjer oo

_ L]

S114

10 g8 6 4 2 0 PPM



Ph
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1Rp'

MeOQC,I

EASJR01-NMRV Rh2-5jr-04-11-C o4 o 07 07— o+ 00 P~ W o= @D Lo =T woouy o o=t o= o w0
[*3] o b e = D= TR = = ) — oo 00D 0D 0o P =t o

e = b R e T B e o e @ @ o = o =2 ™
Thu JyP23 1€:14:12 2020 = T E2UE22588Y8 e g2 g8y g2z
USER:SMmrsu — — T T T T T T T o T
SOLVENT: CDCI2
Experimpent = zgpg30
Pulse |gngth = 9.500 usec
Reoycld delay = 2.000 sec
NA = 700
Solvent = CDCI3
FID PTS1d = 232788
FTS1d = 32768
F1 = 125.815828 MH=z
F2 = 1.000000 MHz
SW1= 295781.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.81 Hz
sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12597.8220 Hz
0z = -1.0000 Hz
LBE1= 0.00 Hz
TP A= -502

B= 13259

C= 0.00

T _ T T _ T T _ _ T
200 150 100 50 PPM
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MeOzC,I

ENSJRVWO1-NMRV RiZ2-sjr-04-41-H el B = = R R R R e T B = o = T T R ] [ = B = B R B = Iy R T (=T I =

[ e m i S (s R = B O Cm R o e [ a T P T o o Wy = P P 0O O O 0 P D0 D ~— O 00 WO =t
. N -~ 000 ®@®® 0 M M0 n [N I S S = e = N = = [Fo R I BT
Tue Aug 11 09:57:55 2020 O T SV N A S = B o T e Y S Y O i M ] Lop T T T s s T T s s T I A o I o —_—— — — = =

USER: nmsu

SOLVENT: CDCI3
Experiment = zg30

Fulse length = 11.500 usec
Recycle delsy = 1.000 sec

Ma& = 8

Solvent = CDCI2

FID PTS1d = 32768
PTS1d = 32788

F1 = 500.313080 MHz

F2 1.000000 MHz
Sw1= 10000.00 Hz
AT1= 3.28Bsec
Hz per Pt 1stD= 0.31 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz 5.08
01 = 2078.2485 Hz
02 = -1.0000 Hz
LE1= 000 Hz
TP A=-8521
B= 21.09
C= 0.00
3.0
0z ﬂ._m.
1.02 1.00
100 1 1402 4o
101
"
LL , e

0.000
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ENSJ _u.._.n-%%.z MRVIRiZ-5jr-04-81-C
cr =

Tue Aug®1 17:18:56 2020
USER: nfrrsu

SOLVEN[T: CDCI3
Experimgnt = zgpg30

Pulse length = 9.800 usec
Recycle gelay = 2.000 sec
NA = 700

Sclvent = CDCI2

FID PTS1d = 32763

PTS1d = 22768

F1 = 125.815828 MHz

F2 = 1.000000 MHz

SW1 = 2976190 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.81 Hz
Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125848872 Hz

02 -1.0000 Hz

LB1 0.00 Hz

TF = 28.

2825
8.59
0.00

"o

om

170.203

161.063

125.923
128.638
134.248
128.602
128.4973
128.494
128.010
123.562
123.6934

W

122.5959
122.451

115.468
116.296

77.420
7760
76.907

52.901

47.428
42.281
35.941
35.927
30.736
30.700

18.238
18.022

oy

50
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Tue Aug 11 17:21:08 2020
USER: nmrsu

SOLWENT: CDCI3

Experiment = zgfhiggn.2

Fulse length = 15.000 usec
Recycle delay = 1.000 sec
N& = 18
Solvent = CDCI2
FID PTS1d = 85538
PTS1d = 85538

F1 = 470.714881 MHz
F2 = 1.000000 MHz
SW1 = 224275.00 Hz

AT1= D28 sec
Hz per Pt 1stD= 3.58 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 47088 2481 Hz
02 = -1.0000 Hz
LE1= 0.00 Hz
TP A=-508.44

B= 1008.28

C= 0.00

115917

—
-250PPM
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ESJRW1-MMRY Rj-sjr-04-81-H Lo SO N Ao oD b S = I = B o B e B e T o o T [Fo Qi R I = [=]
Lo =t 0ot~ OO O = = M D D~ O O M~ ~ @ O M~ O u = D o 00 M oY (=]

w o 0 — — O oo 5856_110999999 W oo o

[ R e R S = ] [ Lo T T I I I S A S - = = = [=}

g

um 51:02.132 #0800 shacjiru@DESKTOP-8V

USER: root

SOLVENT: CDCI3
Experiment = 2g30

Pulse length = 10.000 usec

Recycle delay = 1.000 sec
NA = 18
Sclvent = CDCI2
PTS1d = 65536
F1 = 800.409973 MHz
F2 = 1.000000 MHz
SW1= 11904.76 Hz
AT1= 551sec
Hz per Pt 1stD= 0.18 Hz
Sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 326945908 Hz
o2 = -1.0000 Hz
LE1= 0.30 Hz
TP A= 0.00

BE= 0.00

C= 000

S119
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EAS) I...w.z MRV Rj-zjr-04-81-C
=

09:28: wm.ﬂw‘_ +0200 shacjiru@DESKTOP-EY

USER: rébt

SOLVENT: CDCI3
Experiment = zgpg30

Fulse leqgth = 12,000 usec
Recycle felay = Z.000 sec
N& = 1024

Sclvent = CDCI2

PTS1d = 32788

F1 = 180.973221 MHz

F2 = 1.000000 MHz
5W1= 3571429 Hz
AT1= 0.9Zsec

Hz per Pt 1stD= 1.08 Hz
sw2= 1.00 Hz

Hz per Ft 2ndD = 1.00 Hz
01 = 151145049 Hz

02 = -1.0000 Hz

LB1= 100 Hz

TF A= 0.00

853

166.777

169

130,369
134,503
130,568
=T 120737
128,250
127.997
127.100

77.368
77160
7E.943
53.008
52272

. —4BD12

42,294
a7.276
36,893

18220
T —17083

200
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E:\SJRWD1-MMRY Re-5jr-05-18-H L = = R o B B e BV R N Vo R e R T oo R == R e R R == 01— Oy 0D e [
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= w0 0 O — — — 0000 D 2] R L L= == [Fe R S =

k_n_.3&m_mn_m.i”_muu shaojiru@DESKTOR-EY M M- M= M M r r— - 0 © 0 o [T L B T e I B B S A A R R —_— — = o

USER: root

SOLVENT: CDCI3
Experiment = zg20

Fulse lzngth = 10,000 usec

Recycle delay = 1.000 sec
NA = 18

Solvent = CDCI2

PT51d = 655358

F1 = 800.409873 MHz
FZ = 1.000000 MHz
SW1= 1180478 Hz
AT1= 5.51sec

Hz per Pt 1stD= 0.18 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 36926824 Hz

02 = -1.0000 Hz
/m LB1= 030 Hz
N TP A= 000

B= 0.00
C= 0.00

1Rk

MeOZC,I

FsC

3.08
(95 2jo2

Y -

=S
=
pa
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ENSJ _u....uﬁz MRV Ri-gjr-05-18-C
K ™

Sat Mow m 09:31:58 2020
USER: nfsu

SOLVENT: CDCI2

Experiment = zgpg20
Fulse length =  9.5900 usec
Recgycle delay =  2.000 sec
NA = 280

Selvent = CDCI2

FID PTS1d = 22785

PTS1d = 32768

F1 = 125815828 MHz

F2 = 1.000000 MHz

SW1 = 29781.80 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
o1 = 12885 7VE4 Hz

o2 = -1.0000 Hz

LB1= 200 Hz

TP A= 4125

73.13

0.00

[T

B
-
c

169.784

130.999
138.356

|

134.378
130.537
130277
130,017
129.757
128.313
127.996
127.216
125.447
125.418

=

125100
122.934

7743
77160
76.907

53.053

47732
42288

___—18.224

200
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FsC

ESJRW1-NMRV RE-sjr-05-18-F

Thu Sep 17 04:00:43 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgfhiggn.2
Fulse length = 15.000 usec
Recycle delay = 1.000 sec
MNA = 16

Sclvent = COCIZ2

FID PTS1d = 65538

PTS1d = 65538

F1 = 470.714881 MHz

F2 = 1.000000 MHz

SW1 = 234375.00 Hz

AT1= 0.28 sec
Hz per Pt 1stD= 3.58 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
o1 = -47080.7282 Hz
02 = -1.0000 Hz

-G2.690

PP
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Lo B e I L [=3
P 0 = 0 (=]
R RTRR =]
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W

ENSJRW1-NMRV Ric2sjr-05-11-H 0D =F O N WO O 00 = 0D D 0D LD 0N O O P ©d O P~ 0D 07 04 O G0 P LD

[ = B I el — = I =" s N A B = === -
A MO NN = — @3 (=R s = = ==
12:12:48.046 +0800 root@CZCE45700V L R
USER: root
SOLVENT: CDCI2
Experiment = zg20
Fulse length = 10.000 usec
Recycle delay= 1.000 sec
MA = 18
Sclvent =CDCI2
PTS1d = 65538
F1 = 800.409973 MHz
F2 = 1.000000 MH=z
SW1= 1120478 Hz
AT1= 5.51sec
Hz per Pt 1stD= 0.18 Hz
SWZ= 1.00 Hz
Hz per Pt ZndDr= 1.00 Hz
01 = 28944089 Hz
o2 = -1.0000 Hz
LB1= 030 Hz
TP A= 0233

B= 1200
C= 0.00
Xili] b ]
208
TR 1.00
il o
1.02
T
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ENSJRWOA-MMRYV RE25jr-05-11-C [ @ oo fy T T o s T S Y s T T S O O 5 R I [ wmotd O o

=} =+ O 04 - @@ e P 04D 0D D DL D00 D@D o o — oo =]
e o™ - D T e B R B B B s B - @ W ™o
17:08:052556 +0800 shacjiru@DESKTOP-EV 2 2R BogonEEDmDELEEEOEEE - IEE o
USER: rétt - L
SOLVEN[T: CDCI3
Experimgnt = zgpg30
Pulse length = 12.000 usec
Reoycle 4elay= 2000 sec
N& = 800
Sclvent = CDCI2
FT51d = 32768
Fi1 = 150973221 MHz
F2 = 1.000000 MHz
5W1= 3571429 Hz
AT1= 0.92sec
Hz per Pt 1stD= 1.09 Hz
sSwW2= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
o1 15116.6855 Hz
o2 -1.0000 Hz
LB1 Hz
TF

_ _
T T T T T T T T T T T T T T T
200 150 100 50 PPM
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Sat Mow 28 01:47:20 2020
USER: nmasu
SOLVENT: CDCI3
Experiment = zgfhiggn.2
Fulse length = 15000 usec
Recycle delay = 1.000 sec
MNA = 18
Solvent = CDCI2
FID PTS1d = 65538
PTS1d =85528
F1 = 470.714861 MHz
F2 = 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 028 sec
Hz per Pt 1stD= 3.58 Hz
swz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = -47081.2202 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TF A= 28789

B =-242.58

= 0.00

-G2.524

100 50

PPM
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MQOZC,’

EASJRW1-NMRY RI2-5jr-05-28-H

Maon Sep 28 10:49:58 2020
USER: nmrsu

SOLVENT: GDCI3
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = B

Solvent = CDCI2

FID PTS1d = 32768

PTS51d = 32768

F1 = 500.212080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228sec

Hz per Pt 1stD = 0.31 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 30782493 Hz

02 = -1.0000 Hz

LE1= 0.00 Hz

TP A=-87868

B= 21.80

C= 0.00

7.262
7.257
7.252
7.245
7.243
7.237

7.230

7.224

7167
7163
7.184
7147
G.469

G456

G.451

G.438

e

3646
3488
3474

A ZEEN

3.059

r

3046
3.001
2.987
2974
2.960
2.946

irs

1.00 1.00

k _q%uﬂ

2832

2918

1.570
1.319
1.30%
1.241

1.227

e

-0.000

PPM
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E:Sd _up._.u..wmz MRVIRI2-5jr-05-28-C

o ~

Wed SefZ0 14:18:21 2020
USER: nfHrsu

SOLVENT: CDCI3
Experimgnt = zgpg30

Pulse length = 92.8900 usec
Recycle delay =  Z2.000 sec
NA = 1024

Seclvent = CDCI2
FID PTS1d = 327688
PTS1d = 32768

F1 = 125815828 MHz
F2 = 1.000000 MHz
SW1= 28761.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.21 Hz
SwW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12597.5918 Hz
2= -1.0000 Hz

= 0.00 Hz

169.618
161.886
161.840
141.807
181.771
145.901
140872
149821
149.785
139.670
130.047
137.793
137.670
133.208
131.930
131.804
130147
128.927
128.588
112.285
112.242
112145
112112

¥7.420

77160

76,907

A

53.024
48.670

42,432

_ 37450

35.256

18,195
17.042

T
200

50

PPM

S128



MeO,C, Ph
, 20
F 1R

EASJRVD 1-NMRV RI2-5jr-05-36-F

Thu Oct 01 02:33:38 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA& = 18
Sclvent = CDCI3
FID PTS1d = 85536
PTS1d =85536

F1 = 470.714881 MHz
F2 = 1.000000 MHz
SW1 = 234375.00 Hz

AT1= 028 sec
Hz per Pt 1stD= 3.58 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = -4T0B6.T148 Hz
02 = -1.0000 Hz

LB1 = 0.00 Hz

TF A=-488.88

= 78453

B
C= 0.00

-128.309
-134.539
-134.585
-162.328
-162.374
-162.412

S129

)

T
100 50



o)

/

Ph

MeOzC“"§;7””

1Rn

Ph

EASJRW1-NMRYVI Rn-sjr-03-69-2-H

‘Wed Jul 15 13:06:30 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = &

Sclvent = CDCI2

FID PTS1d = 22788

FT51d = 32768

F1 = 500.212080 MHz

F2 = 1.000000 MHz

sw1 10000.00 Hz

ATH 3.28 sec

Hz per Pt 1stD= 0.31 Hz

sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 3077.8389 Hz

02 =  -1.0000 Hz

LE1= 0.00 Hz

TP A=-88.35
B= 2531
C=

0.00

7.260

7.199
7192
7188
7178
7171

71469
71481

7147
7.140
7131

7102
7.096

7.090

6.830

6.823

6.819

6.817

6.811

3.652

3.507

3.584

3.092

3.079

2818

2.803
2.784

e

| S—

2.769

2.745
2742
2727
==, —— 2708
2.694

1.787
1.773
1.767
1.748

1.743
1.743
1.738
1.728
1.723
1.709
1.577

1.011

87

0.996

0.981

- ————-0.000

PPM

S130
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1Rn

Ph

MeOzC“"§;7

Ph

EASJR _ﬂ?._ A1 Rn-sjr-03-58-2-C
K ™

Thu Jul _m_ﬂum”%.mumn_
USER: nmitdu

SCLVENT| CDCI2
Experiment = zgpg30
Pulse length = 2.200 usec
Recycle ddlay = 2.000 sec
MA = 800

Solvent = CDCI2

FID PTS1d = 227868

PTS1d = 32768

F1 = 125.815628 MHz

F2 = 1.000000 MHz

SW1 = 28761.890 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
Swa2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12598.6838 Hz

02 =  -1.0000 Hz

B1= 0.00 Hz

P A= 3275

B= 7313

C= 0.00

170.398

135.093
134111
130.624
128.479
128.104
128.039
127,996
126.848

W

77413
77160
76,907

52.879
48,425

T TT— G483

39.082

T 36470

17.466
13.885

200 150

50

S131
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Ph

MeOZC“"%‘..\

1Ro

Ph

EASJRW1-MMRAV Re-sjr-02-87-1-H

Sat Jul 04 08:41:24 2020
USER: nmrsu
SOLWVENT: CDCI3
Experiment = 2330
Pulse length = 11.500 usec
Regycle delay = 1.000 sec
MA = B
Solvent = CDCI2
FID FTS1d = 32788
PTS1d = 32768
F1 = 500.213080 MHz
F2 = 1.000000 MHz
5W1 = 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.8441 Hz
02 = -1.0000 Hz

1= 0.00 Hz

=-88.72

2391
0.00

LE
TP A

B

7.261

7.200
7193
7.189
7.182
7180
772
7160
7.147
7.143
7136
FArY
7104
7.097
7.0m

) SR P P

6.830
6.825
G.818

6.811

5.298
3.651

3.587
3.574
3.084
3.07

2702
2.688
2.671

2.657
2.643
2.629
2611
2.507
2.330
2.316

2.303
2.289
2.276
2.262
2.249
1.584
1.016
1.2
1.002
0.999
-0.000

10

PPM

S132
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/

Ph

MeOzC“"%‘..\

1Ro

Ph

EASJRYW _._..M.r_:ur._._ Ro-sjr-03-87-1-C
Man Jul _ﬁw_ku_m.w 2020
USER: nrmrH

SOLVENT: EDCI3
Experiment = zgpg30

Pulse length = 9.200 usec
Recycle delay = 2.000 sec
N&A = 700

Sclvent = CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 125815628 MHz

FZ2 = 1.000000 MHz
SW1= 20781.90 Hz

AT1= 1.10sec
Hz per Pt 1stD= 0.81 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125857754 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TF A= 2438

B= 8578

C= 0.00

170.340

135.093
134104

128.479
128.306
128.075
128.032
127.988
127.562
126.840

7ra13
7760
76,907

Y

MR

53.637
52.836
48,533
39.306
36.822
24917
22823
22715

T
200

PPM

S133
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1Rp

Ph

MeOzC""%

Ph

EASJRW 1-NMRYV Rp-sjr-05-23-2-H

Fri Sep 18 12:00:58 2020
USER: nmirsu
SOLVENT: CDCI2
Experiment = zg30
FPulse length = 11.500 usec
Recycle delsy = 1.000 sec
NA&A = 8
Sclvent = CDCI2
FID PTS1d = 32768
PTS1d = 32768
F1 = 500.313080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 32Bsec
Hz per Pt 1stD= 0.31 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 30776389 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A=-86395

B= 23.20

C= 0.00

7.260
7196
7182
7.186
7182
7174
7152
7.148
7.142
7133
7106
7.100
7.094
6.825
6.820
6.B16

6.813

G.806

%(&&

3.658
3.604
3.891

3108
3.085

e

2.485

1,00

1.4577

-0.000

10

PPM

S134



(6]
£

1Rp

Ph

MeOzC""%

Ph

E:NSJR1 .ﬁ& RV1Rp-sjr-08-22-2-C

e =

Wed Sep mm,_ 4.59:58 2020

USER: nmast

SOLVENT: ¢DCI3

Experiment F zgpg30

FPulse lengt = 2.200 usec

Recycle deldy = 2.000 sec

N& = 700

Solvent = CDCI2

FID PTS1d = 32788

PTS1d = 32788

F1 = 125815828 MH=z

F2 = 1.000000 MHz

SW1 = 2978190 Hz

AT1= 1.10sec

Hz per Pt 15t = 0.91 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 125558838 Hz

02 = -1.0000 Hz

LB1= 0.00 Hz

TP A= 2484
B= 8858
C= 0.00

170.420

134.827
133.966
130.667

— — 128472

128.097
128.053
128.032

126.813

77.420
77160
76.907

52.966
48.540

39.847
36.707
31.508

S135



EASJRW1-NMRV Rg-sjr-02-28-H

Tue Mov 12 17:42:07 2019
USER: nmasu

SOLVENT: CDCI2
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = 8

Solvent = CDCI3

FID PTS1d = 22788

PTS1d = 32768

F1 = 500.313080 MHz

F2 = 1.000000 MHz
S5W1= 10000.00 Hz
AT1= 2.28 sec

Hz per Pt 1stD= 0.31 Hz
5wz = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3077.0288 Hz

02 = -1.0000 Hz

LE1 = 0.00 Hz

TF A=-8211

= 28.48

un_.n_n_

(=]
Lo
o
[

S e

T‘lBE
7181
7179
7172
717
7167
7163
7.159
7.150
7.142
7116
7108
7105
7.098
7.094
7.087
6.862
6.854
6.848
6.843
3.658
3.559
3.547
3.331

7|84

-

3319

1.570

T

=

-0.000

0 FPM

S136



Ph

MeOZC“"§;7””

1Rq

Ph

EN\SJRD 1-NMR\1 Rg-sjr-02-28-C
LB

Wed Mgk 12 22:42:04 2019
USERSAmsu

SOLVHWT: CDCI3
Experiment = zgpg20
Fulse lgngth =  9.800 usec
Recyclg delay = 2.000 sec
MA = 700

Solvent = CDCI3

FID PTS1d = 32788

PTS1d = 32768

F1 = 125815628 MHz

F2 = 1.000000 MHz
SW1= 2976190 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.81 Hz
Sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O 12595.7754 Hz

o2 -1.0000 Hz

LE1= 0.00 Hz

TF A= 45.00

70.31

B
C= 0.00

170.405

135.244
134.371
130.400
128.408
128.089
128.053
127.967
126.783

77.413
77160
76.907

52.793
48.708
44.743

36.981

T 34700

26.418

S137



Me

3a

Ph

EASJRW 1-MMRV2a-5jr-01-32-H

Tue Aug 08 11:58:28 2019
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
N4 = 8
Solvent = CDCI2
FID PTS1d = 32768
FTS1d = 32768
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 30748822 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-8825

B= 1125

C= 0.00

7.473
7.857
417

7.408
7.398
7.382
7.369

7327
a7

7113

7.306
7.254
7.214

7.199
6.507

2.380

1.602

-0.000

T
PPM

S138



EASJRV1-MMR\2a-5jr-01-32-C

Tue Aug 08 12:37:22 2018
USER: nmasu
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.200 usec
Recycle delay = 2.000 sec
NA = 800
Sclvent = CDCI2
FID PTS1d = 32768
PTS51d = 32768
F1 125815828 MHz
F2 1.000000 MHz
5W1= 2976180 Hz
AT1= 1.0 sec
Hz per Pt 1stD= 0.91 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 128957773 Hz
02 -1.0000 Hz
LB1= 200 Hz
TF A= 1500

B= 11250

Me

3a
o 0
I

Ph

166.860

144.500
152.312

141.504
140.435
138.508
130.862
130.833
120,634
1205962
128.523

128111

S

125.736
125.108

124.458

102.784

Tr.420
7760
T6.907
21.668

T
200

T
50 0 PPM

S139



EASJRV1-NMRV3b-sjr-01-30-H

‘Wed Sep 04 15:47:20 2018
USER: nmrsu

SOLVENT: CDCI3
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

FID PTS1d = 32768

PTS1d = 32768

F1 = 500.313080 MHz

F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz
swz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 30778177 Hz

7.683
7.669
741
7.419
7.407
7.392
7.378
7.391

7.337
7321

7.313

7.260
6.565

SN

1.00

1.570

02 = 10000 Hz s02
LE1= 200 Hz
TF A=3187

BE= 2268

c= 0.00

.97
1.38
[N
T _ T _ T
10 8

I
PPM

S140



EASJRW1-NMR\3b-5jr-01-30-C

Thu Sep 05 14:17:20 2019
USER: nmrsu

SCOLVENT: CDCI2
Experiment = zgpg30

Fulse length = 9.900 usec
Recycle delay = 2.000 sec
NA = 500

Solvent = CDCI2

FID FTS1d = 32788
PTS1d = 32788

F1 125.815828 MHz
FZ 1.000000 MHz
SW1= 28781.90 Hz
AT1= 1.10 sec

Hz per Pt 1stD= 0.891 Hz
S5Wz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

166.723
154.269

153.114

141417
138.399

130.883
130.862
130.039
120.779
129.692
128.898
128.544
128.486
128.133

125122

124.328
103.621

S

|

T3
77160
T6.907

O1 = 12895.7754 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 17.48

B= 99.00

c= 0.00

T T T
200

50

PPM

S141



EASJRW1-NMRV3osjr-02-21-H

Mon Mov 04 18:57:08 2018
USER: nmirsu

SOLVENT: CDCI3
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay = 1.000 sec
N& = 8

Seolvent = CDCI2

FID PTS1d = 32768

PTS1d = 22768

F1 500.313080 MHz

F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328 sec

Hz per Pt 1stD= 0.31 Hz
Swz= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 2075.5027 Hz

02 = -1.0000 Hz

LB1= 2.00 Hz

TF A=-8138

7.669
7.655
7.405
7.392
7.377
7.368
7.394
7.265
7.252
7.235
7.213

7.208
7194
7179
6.5454

o0

2.420
2.404

1.547

-0.000

S142



EASJRW1-MMR\3oesjr-02-21-C

Tue Mov 05 18:14:49 2019
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 2.200 usec
Recycle delay =  2.000 sec
NA = 1024

Solvent = CDCI2

FID PTS1d = 32788

PTS1d = 32788

F1 = 125.815828 MHz

FZ2 = 1.000000 MHz

S5W1 = 29781.90 Hz
AT1= 110 sec

Hz per Pt 1stD= 0.91 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12593.9580 Hz

0z = -1.0000 Hz

LB1= 0.20 Hz

TP A= 23278

166.990
153.778
153.467

140147
140.074
138.753

131107
131.042
120.764
129.201
128.847
128.660
124,978
123.353
104.083

77413
77160
76.900

21.704
21.567

150

50

S143



EASJRYW1-MMRY3d-5jr-02-47-H Mo, @ = 00— OO0 0W®m~oOm ] =

Wi DM~ 0N — — DWW oo~ D oD -+ =
i e R s =
Sat DecO7 21:27:18 2019 L e — =

USER: nmrsu

SOLVENT: CDCI3
Experiment = zg20

Fulse length = 11.500 usec
Regycle delay = 1.000 sec

MA = g
Scolvent = CDCI2
FID PT51d = 32768
PT51d = 32768
F1 = 500.312080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3076.4182 Hz
oz = -1.0000 Hz
LB1= 200 Hz
TP A=28752

B= 19.58

C= 0.00

.00

S144

T
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EASJRVO1-MMR\2d-5jr-02-47-C

Sun Dec 08 14:31:13 2019
USER: nmusu

SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 9.200 usec
Recycle delay = 2.000 sec
NA& = 1024

Sclvent = CDCI2

FID PTS1d = 32788

FTS1d = 32788

F1 = 125.815828 MHz

F2 = 1.000000 MHz
5W1= 2578190 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125857754 Hz

o2 = -1.0000 Hz

LB1= 200 Hz

166.369
155121

140,684

139.778
136.659
132.486
132.306

132.010

131.562
130.450
129.006
128.140

1256.259
124.920
124.566
124.422
103123

=/

77413
7760
7E.907

J

L

L

T
200

50

T
PPM

S145



ENSJRD1-NMR\3\2e-5jr-02-38-H

18:50:25.897 +0800 roct@CZCE45T00V
USER: roat
SOLVENT: CDCI2
Experiment = 2930
Fulse length = 10.000 usec
Recycle delay = 1.000 sec
NA = 16
Solvent = CDCI3
FTS1d = 655268
F1 = B00.409973 MHz
F2 = 1.000000 MHz
SWi= 11804.76 Hz
AT1= 551sec
HzperFtistD= 0.18 Hz
SWZ=  1.00Hz
Hzper Ft2ndD= 1.00 Hz
©1 = 38929558 Hz
02 =  -1.0000 Hz
LE1= 0.30 Hz
TP A= 400

8= 0.00

C= 0.00

7.682
7670
7418

7.358

o
=)
@

2t

7.247
7.233
6.612

1.664

0.000

PPV

S146



EASJRVO1-NMR\2esjr-02-28-C

Meon Mowv 25 18:25:23 2019

USER: nmrsu

SOLVENT: CDCI3

Experiment = zgpg20

Pulse length = 92.200 usec

Recycle delay = 2.000 sec

MNA = 70O

Solvent = CDCI2

FID PTS1d = 32788

PTS1d = 32788

F1 = 125815828 MHz

FZ = 1.000000 MHz

SW1= 29781.90 Hz

AT1= 1.10 sec

Hz per Pt 1stD= 0.91 Hz

Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 125848882 Hz

02 = -1.0000 Hz

LB1= Z.00 Hz

TP A= 4338
= 69.3
= 0.00

B
c

166.406

155.041

149,670
136.270

136111

138,381
136.067
132.277
132.089
130,414
129.028
128.985
128,695
128.140
125245
124927
103123

Wi

77413
7760
76.907

200

50

T
0PPM

S147



ENSJRWO1-NMRA3f5jr-02-T3-H

7.679
7677
7666
7 664
7.423
742
7.400

17:52:02.128 +0800 rooct@CZCE49700V
USER: root
SOLVENT: CDCI2
Experiment = zg30
FPulse length = 10,000 usec
Recycle delay = 1.000 sec
MNA = 18
Solvent =CDCI2
PTS1d = 85536
F1 = 800.408972 MHz
F2 = 1.000000 MHz
SW1= 1180476 Hz
AT1= 551sec
Hz per Pt 1stD= 0.18 Hz
sSW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3690.5942 Hz
02 =  -1.0000 Hz
LB1=030 Hz
TP A= 400

BE= 0.00

C= 000

7.257
7.140
7126
7112
7.002
7.077
7.063
6.605

o

1.8

-0.000

T
PPM

S148



EASJRW1-NMR2f-5)r-02-73-C

14:52:28.970 +0800 roct@CZCE49700V
USER: ract

SOLVENT: COCI2

Experiment = zgpg30

Fulse length= 12.000 usec
Recycle delsy = 2.000 sec
NA = 1024

Sclvent = COCI2
PT51d = 32788

166.604
164669
164.431
163.008
162,763

154507

160.394
137.290
137.268

134.108

134.084
133.059
133.008
132.864
132.808
130.250
128.972
128.322

125182

124.409

.
=+
hid
e}

115802
115506

o
w
sl
e}

103.261

(el

77.369
7160
76.951

F1 = 150.973221 MHz
F2 = 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.9Zszec
Hz per Pt 1stD= 1.09 Hz
sSw2= 100 Hz
Hz per Pt 2ndD = 1.00 Hz
o1 = 151177754 Hz
02 = -1.0000 Hz
LB1= 100 Hz
TP A= 1332

B=-22.00

C= 000

T T T
200

50

PPM

S149



EASJRV-NMR2f-5jr-02-T2-F

Sat Dec 28 13:58:16 2018
USER: nmirsu

SOLVENT: CDCI3
Experiment = zgfhiggn.2
Fulse length = 15.000 usec
Recycle delay =  1.000 sec
N& = 18

Solvent = CDCIZ

FID PT51d = 65536
PTS1d = 855368

F1 = 470.7146881 MHz
F2 = 1.000000 MHz
5W1 = 234375.00 Hz
AT1= 0.28 sec

Hz per Pt 1stD= 3.58 Hz
sSw2= 1.00 Hz

Hz per Pt 2ndD'= 1.00 Hz
01 =-114864.2109 Hz
02 = -1.0000 Hz
LB1= 020 Hz

TP A=-33350

=-T&75

= 0.00

o m

-110.040
-110.336

S150



EASJRW 1-NMR\2g-sjr-08-05-H

Mon Mov 02 15:12:18 2020
USER: nrmwsu
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay= 1.000 sec
N&a = 8
Seolvent = CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 228:sec
Hz per Pt 1stD= 0.31 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.0288 Hz
02 = -1.0000 Hz
LB1= 0.20 Hz
TP A=8754

B= 3854

C= 000

iz

7694
7.690
7668
7651

7.452
7.433
7.428
N7

7.260

522

1.551

(e}

1.284

-0.000

10

T
OPPM

S151
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165.983

131.940
166.373
131.824
131.723

131.607
148.026

144156

141.232
131.499
131.301
131.283
131174
131.008
130878
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Exn

R0 1-MMR\2g-5jr-08-05-C

18:35:36.336 #0800 shacjiru@DESKTOP-8Y
USER: root

SOLVENT: COC
Experiment = 2gpg20

Pulse length = 12.000 usec
Recyde delay = 2,000 sec
NA = 1024

Sclvent =CDCI2

PTS1d =32768

F1 = 180973221 MHz

F2 = 1.000000 MHz
SW1= 35714.20Hz
AT1= 0.82sec

Hz per Pt 1stD = 1.09 Hz
swa= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 151156857 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

TF A= 000

131.940
131.824
131.723
131.607

131.301

131174
131.008
130,878
130.864

129.066

127.831

126.770
126.626

126.561

125.846
124.824
1256.802
126,402
TZ5az7
1245.308
126.376
1246.366
124 965
124777

123.160

122,972

121.358
121.167

T T
120 PPM
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3g

F3;C

EASJRVD1-NMR\2g-sjr-08-05-F

Mon Nov 02 15:14:21 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgfhiggn.2
Fulse length = 15.000 usec
Recyde delsy = 1.000 sec
N4 = 18
Sclvent = CDCI2
FID PTS1d = 85536
PTS51d = 85536
F1 = 470.714881 MHz
F2 = 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 0.28 sec
Hz per Pt 1stD= 3.58 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD'= 1.00 Hz
01 = -47T082 2344 Hz
02 =  -1.0000 Hz
LB1=0.20 Hz
TP A=-153325

B= 3938
Uuu.uu

-G2.769
-G2.845

50

S154



EASJRY1-NMR2h-5jr-0 3-15-H

7696
7.691
7682
7.585
7.569
7.558
7.430
7.419
Ty
7.302
7.287
7.277
7.260
7.244
7.228
6.505

[ae)
o

o o

Wed Jun 03 14:48:20 2020 L

USER: nmrsu

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

MNA = B

Seclvent = CDCI2

FID PTS1d = 32788

PTS1d = 32768

F1 = 500.213080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 228 sec

Hz per Pt 1stD= 0.21 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 3077.3337T Hz

02 = -1.0000Hz

= 200 Hz

207 [[2ps

1.552

-0.000

S155



EASJRVD1-MNMR\2h-=sjr-02-15-C

16:02:18.289 +0800 roct@CZCE49700V
USER: root

SOLVENT: CDCI2

Experiment = zgpg30

Pulse length = 12.000 usec

Recycle delay = 2.000 sec

MNA = 800

Solvent = CDCI2

FTS1d = 22768

F1 = 150973221 MHz

166.084

155737

148.366
142676
139.737
133.246
133174
132.820
132777
130,626
130301
129.853
129.304
129.203
129.008
128.019
125.806
125420
122972
122.409
102669

Ve

77.369
77160
76.951

F2Z 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.92sec
Hz per Pt 1stD= 1.05 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 15115.5957 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 000

T T T
200

50

T
0 PPM
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EASJRWI1-MMR3i-5jr-03-50-H %
“
-

7.683
7676
7.436
7.424
7.409
7.400
7.376
7.367
7.289
7.277
7.250
7.219
7.207
7194
7178
7168
7141

7139
7128
7118
6.346
6.343
1.558
0.000

10:00:19.821 +0800 shacjiru@DESKTOP-GV
USER: root
SOLVENT: CDCI2
Experiment = zg20
Pulse length = 10.000 usec
Recycle delay = 1.000 sec
NA = 18
Solvent = COCI2
PTS1d = 85538
F1 800.409972 MHz
F2 1.000000 MHz
SW1= 11804.78 Hz
AT1= EB51sec
Hz per Pt 1stD = 0.12 Hz
swz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 365925925 Hz
02 = -1.0000 Hz
LB1= 0.20 Hz
TP A= 000

E= 0.00

C= 0.00

q10
90

S157
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102648
77413
77160
76.907

SOLVENT: COCI3
Experiment = 2gpg20

Fuls= length = 5.900 ussc
Regydle delay= 2,000 sec
NA = 600

Solvent = CDCI2

FID PTS1d = 32768

FTS1d = 32768

I 158.368

W

F1 = 125.815628 MHz
F2 = 1.000000 MHz
SW1 = 25781.80 Hz
AT1= 1.10sec
Hz per Pt 1siD= 0.91 Hz
sSwa = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 126857764 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 2877

B= 9319

C= 0.00

S158




E:\SJRM 1-NMR2i-jr-0 2-50-F

Tue Oct 13 00:42:45 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgfhiggn.2
Fulse length = 15.000 usec
Recycle delay =  1.000 sec
N& = 18

Solvent = CDCI2
=

F1 = 470.714881 MHz
F2 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 0.28sec
Hz per Pt 1stD= 3.58 Hz
s5w2= 1.00 Hz
Hz per Ft ZndD = 1.00 Hz
01 = 470827422 Hz
02 = -1.0000 Hz
LE1= 0.00 Hz
TR A=-T17.00

B= 1152.50

C= 000

TT— 112727

S159



Enuts\DATANESjr-02-53-H_10.1

11:46:32.157 +0800 roct@CZCE487T00V
USER: root
SOLVENT: CDCI3
Experiment = zg30
FPulse length = 10.000 usec
Recycle delay = 1.000 sec
MA = 18
Sclvent =CDCI2
PTS51d = 85538
F1 = 800409573 MHz
F2 = 1.000000 MHz
SW1= 1190476 Hz
AT1= 5.51sec
Hz per Pt 1stD= 0.18 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 36892.2290 Hz
02 =  -1.0000 Hz
LB1= 030 Hz
TF A= 000

B= 0.00

C= 0.00

7708
7675
7662
7.423
7414
7.409
7.402
7.395
7.383
7.295
7.282
7.269
7.258

7

TN
7

248
235

G767

Sy

ga7

_v.u 95

1400

1.8467

-0.000

T
0 PPM
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EASJRWA-NMRA3)-5jr-03-53-C

09:13:14.008 +0800 shaojiru@DESKTOP-8V
USER: root

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 12.000 usec
Recycle delay = 2.000 sec
NA = 800

Solvent = CDCI2

PTS1d = 327688

F1 = 150.873221 MHz

F2 = 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.92Zsec

Hz per Pt 1stD= 1.09 Hz
SWZ= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 151145048 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

166.062

155.968

149124
140.019
130.246
133.319
130.777
130.402
130.062
130.026
129.694
128.950
128.727
128.337
127.651
126.070
125.362
123.182

N

=]
o
o=
=1

77.369
77160
76.943

T
200

50

T
0PPM
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Ph

Cl

ENSJRV01-MMR2-5jr-0 1-80-H

Sat Oct 12 07:08:55 2018
USER: nmirsu

SOLVENT: COCI2
Experiment = zg30

FPulse length = 11.500 usec
Recycle delay =  1.000 zec
MA = g

Solvent = COCI2

FID PTS1d = 32768

PTS51d = 32768

F1 = 500.213080 MHz

F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 30781133 Hz

7.872
7.859

7.490
7.474
7.469
7.453
7414

7.391

7.374
7.37

7.360
7.356
7.346
7.330
7.326
7.308
7.206
7.256
7.241

00

1.555

0.000

02 =  -1.0000 Hz
LB1= 200 Hz
TP A=-8231
B= 29.23
C= 000
T T T T
10 8
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Ph

Cl

ENSJRW 1-MMR\3k-5jr-01-80-C

Sat Oct 12 21:48:27 2018
USER: nmrsu
SOLVENT: CD:CI3
Experiment = zgpg20
Pulse length = 28.800 usec
Recycle delay = 2.000 sec
N& = 1024
Sclvent =CDCI2
FID PTS1d = 32788
PTS1d = 32788
F1 = 125815828 MHz
FZ = 1.000000 MHz
SW1= 29781.90 Hz
AT1= 110 sec
Hz perPt1stD= 0.891 Hz
sSW2= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 125848862 Hz
02 =  -1.0000 Hz
LB1= 2.00 Hz
TP A= 3375

B= 84238

C= 000

165,323

162110
149619
139.280
137.901
133317
132180
131.237
130,883
130.559
130118
130.082
130,010
129,059
129172
128.754
127.216
127.014
126 696
125974
108.509

(e

77413
77160
76.907

200

50

T
0 PPM
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Br

3l

ENSJRV1-MNMBN21-5jr-01-58-H

Tue Oct 08 12:08:10 2019
USER: nmrsu

SOLVENT: GDCI3
Experiment = zg30

Fulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 3

Sclvent =CDCI2

FID PTS1d = 32788

PTS1d = 32788

F1 = 500.313080 MHz

F2 = 1.000000 MHz
SW1= 10000.00 Hz

AT1= 225sec
Hz per Pt 1stD = 0.31 Hz
S5W2 = 1.00 Hz

Hz per Pt 2ndD'= 1.00 Hz
01 = 3078.4182 Hz

783

7.435

7421

7406

— O = Oy M~ OO
o0 P = 4 O 3 W D
R RE
L e e e L e =)

S

407401

1.549

-0.000

02 = -1.0000 Hz
LB1= 2.00 Hz
TP A=-9188
B= 3375
C= 0.00
T T T
10
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Br

EASJRV01-NMRA2|-5jr-01-58-C

Tue Oct 08 20:13:19 2019
USER: nmirsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 2.200 usec
Recycle delay = 2.000 sec
N& = 800

Sclvent = CDCI2

FID FTS1d = 32788

PTS1d = 32788

F1 = 125.8156828 MHz

F2 = 1.000000 MHz

SW1= 29781.90 Hz
AT1= 1.103sec

Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12594 86862 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TF A= 37.50
B= &67.50
C= 0.00

166.384

__—153.922

153471

141316
138.262
132.161

130.869
130.840
129.930
120.844
128.594
128154
127.418
126.514
124.204
124.068

104191

="

77413
7760
76.907

T
200

50

T
0 PPM
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Cl

ENSJRW 1-MMRNZmesjr-01-48-H

Sat Sep 28 01:52:51 2012

USER: nmasu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Seclvent = CDCI2

FID' PTS1d = 232768

PTS1d = 22788

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 328sec

Hz per Pt 1stD = 0.31 Hz

SWz= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
30776177 Hz
-1.0000 Hz

200 Hz

7610

7.4593

7436

7.423

7.408
7.392
7.385
7.368

7.345

7.330

7N

7.300

7.260

6.547

5298

1.865

PPM

S166



Cl

ENSJRO01-NMR\2m-sjr-0 1-48-C

Sat Sep 28 15:42:12 2019
USER: nmsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 5.900 usec
Recycle delay= 2.000 sec
MNA = 800

Solvent =CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 1258156828 MHz
F2 = 1.000000 MHz
SW1= 2876180 Hz
AT1= 1.10 sec

Hz per Pt 1stD= 0.891 Hz
sSwz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125839590 Hz
o2 = -1.0000 Hz
LB1= 200 Hz

166.420

153821

TT—153114

138.255
141.302
135.880
130.869
130.840
129.909
120,822
129.216
128.580
128.147
126,985
126,320
124.061
104,083

W

77413
77160
76.900

200

T
50 0PPM
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EASJRW1-NMR\2n-sjr-01-41-H

7676
7 666
7.658
7.433
7.429
7.419
7.407
7.392
7.378
7.374
7.346
7.344
7.330
7327
7

[=]
=)
N =
Tue Sep 24 10:45:21 2019 P
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Sclvent = CDCI2
FID PTS1d = 32768
PTS1d =32788
F1 = E00.212080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.328Bsec
Hz per Pt 1stD = 0.31 Hz
swWz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 20778177 Hz
02 =  -1.0000 Hz
LB1= 000 Hz
TP A=-8985
B= 2215

0.00

[

=1
a
ra

399

0z 1.89

7313

7.307
7.297
7.260
7116
7.098
7.081

6.498
5.298

v

1.558

T
PPV

S168



EASJRW 1-NMRA2n-sjr-01-41-C

Tue Sep 24 15:21.26 2019
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 9200 usec
Regycle delay = 2.000 sec
MA = 500

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 327688

166.557
164.738
162.738
153.301
153.251
141.374
138.334
130.855
130.819
129.822
129.728

G

w
o
]
oo
=
—

128147

127172

127107

124.862
124.833
124.183

116.249

116.068
103.253

i

77413
77160
76.907

F1 = 125515828 MHz
F2 = 1.000000 MHz
SW1= 28781.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.81 Hz
s5W2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125857754 Hz
o2 = -1.0000 Hz
LB1= 200 Hz
TP A= 5428

B= 5083

C= 0.00

T T T
200

S169



ENSJRW1T-NMRA3n-5jr-01-41-F
Fri Mov 20 02:44:15 2020
USER: nmirsu

SOLVENT: GDCI3
Experiment = zgfhiggn.2
Fulse length = 15.000 usec
Recycle delay = 1.000 sec
N& = 18

Selvent = CDCI2

FID PTS1d = 65538

PTS51d = 855368

F1 = 470.714861 MHz

F2 = 1.000000 MHz

5W1 = 23437500 Hz
AT1= 0.28sec

Hz per Pt 1stD = 3.58 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = -45670.8018 Hz

02 =  -1.0000 Hz

LB1= 0.00 Hz

TP A=-8509

=-46.41

orm

-1 06.606

T
100 50

S170



NO,

EASJRD1-NMR\2o-5jr-02-44-H

B.269
6.251
7.818
7.801
7.402
7.488
7.469
7.453
7.439
7427
7411

Sat Mov 20 11:23:05 2019
USER: nmwsu
SOLVENT: CDCI2
Experiment = zg20
Fulse length = 11.500 usec
Recycle delay =  1.000 sec
NA = 8
Solvent = COCI2
FID PTS1d = 32788
FTS51d = 32768
F1 = 500.313080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28 sec
Hz per Pt 1stD = 0.21 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3077.0288 Hz
02 =  -1.0000 Hz
LB1= 200 Hz
TP A=-2619

B= 38.50

C= 0.00

L

@

=}

@

7.397
7.363
7.348
7.2z
7.308

7

NS

258

6.747

1.551

-0.000

PPM

S171



NO,

EASJRW01-NMR\2o-sjr-02-44-C

14:09:28.438 +0800 roct@CZCB49700V
USER: root
SCLVENT: COCI2
Experiment = zgpg30
Fulse length = 12.000 usec
Recycle delay = 2000 sec
NA = 1024
Solvent = COCI2
PT51d = 32788
F1 = 150.973221 MHz
F2 = 1.000000 MHz
SW1= 3571420 Hz
AT1= 0.92sec
Hz per Pt 1stD= 1.09 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 15114.5049 Hz
o2 = -1.0000 Hz
LB1= 1.00 Hz
TF A= 000

BE= 0.00

C= 0.00

165.846

166.871
1461.658
148.091

141.023
137.875
134.250
131.023
131.008
130.467
130.366
128.727
128.228
125.608
124.330
123.600
107.723

P

77.369
77160
76.943

200

50

S172



OMe

EASJRO1-NMR\2p-gjr-01-48-H

Mon Sep 30 08:37:35 2018
USER: nmirsu

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.500 usec
Reoycle delay = 1.000 sec
NA = B

Sclvent = CDCI2

FID PTS1d = 32768

PTS1d =32768

F1 = 500.212080 MHz

F2 = 1.000000 MHz
SWw1= 10000.00 Hz
AT1= 3.2Bsec

Hz per Pt 1stD= 0.31 Hz
sSwW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
o1 3077.3125 Hz

o2 -1.0000 Hz

LB1= 2.00 Hz

TP A=-897.80

B= 4500

C 0.00

[T

7626
7.609
7.405
7.382
7.368

=T— 7339

7.413

7320
7.309
7.260
6.931

2.99

5]
=}
o

6.914
6.439

3.847

1.594

PP

S173



OMe

ESJRWA-NMR\2p-5jr-01-48-C

Tue Cct 01 00:25:42 2013
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 9.200 usec
Regycle delay =  2.000 sec
MA = 800

Solvent = CDCI2

FID PTS1d = 32768
PTS1d = 327688

F1 125815628 MHz
F2 1.000000 MHz
SW1= 29761.90 Hz
AT1= 1.103sec

Hz per Pt 1stD= 0.91 Hz
S5W2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12595.8836 Hz
02 = -1.0000Hz
LB1= 2.00 Hz

TP A= 4125

B= 6188

c 0.00

161.186
154,208
141.604
141.698
138.602
130.855
130.804
128.548
129461
128.508
128.104
126.804
124.544
121.194
114.429

_ 101744

o
166.961

77.420
77160
76.907
58,544

S174




Me

EASJRW 1-NMR\2g-5jr-01-57-H

Mon Oct 07 08:17:39 2018
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg20
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = g
Solvent = COCI2
FID PTS1d = 327688
PTS51d = 32768
F1 = 500.312080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec
Hz per Pt 1stD = 0.231 Hz
SW2= 1.00 Hz
Hz per Ft 2ndD= 1.00 Hz
01 = 30761133 Hz
o2 = -1.0000 Hz
LB1= 2.00 Hz
TP A=-9281

B= 3375

C= 0.00

7.497
7.485
7.469
7427
7421
7.403
7.388
7.374
7.347
7.333
7.3

7.318

7.311

7.303
7.288
7.272

7.2487
7197
7182
6,542

e

497

oo

2,373

T:

1.552

0.000

S175



Me

EASJRW1-NMRV2g-sjr-01-57-C

Mon Oct 07 12:56:24 2019
USER: nmrsu
SOLVENT: CDCI3
Experiment = zgpg20
Pulse length = 9.200 usec
Recycle delay = 2.000 sec
MA = 500
Scolvent = CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 125.815828 MHz
FzZ 1.000000 MHz
SW1= 2976190 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz
Hz per Pt ZndD = 1.00 Hz
01 = 125848882 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 2082

B= 9983

C= 0.00

166.759
164.442
162818

141.461
138,638
1368.443
130.905
130.876
130.855
120.728
120.634
128.797
128.537
128.378

128118

125685
124378
122,335
103.469

NS

77.420
77160
76.907

21.516

50

S176



Cl

ENSJRW1-MMRN3r-5jr-02-26-H

7647
7.549
7.643
7.443
7.430
7410
7.305
7.3
7.347

Sun Nov 10 17:47:45 2019
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Fulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = 8
Solvent =CDCI2
FID FTS1d = 32768
PTS1d = 32768
F1 = 500.212080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 2.28sec
Hz per Pt 1st= 0.21 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
o1 = 30761130 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A=-34587

B= 3270

C= 0.00

8.07

087

!

7.340

7.332

7310

7.208

7.287

0o

6.571

7

5,297

1.538

-0.000

PPM

S177



Cl

NG

Ph

EASJRVD1-NMRY3r-sjr-02-268-C

Meon Mov 11 21:01:28 2019
USER: nmrsu

SOLWVENT: CDCI3
Experiment = zgpg30

Pulse length = 2.900 usec
Recycle delay = 2.000 sec
MA = T0O

Sclvent = CDCIZ

FID PTS1d = 32788

PTS1d = 32788

F1 = 125.8156828 MHz
F2 = 1.000000 MHz
S5Wi1= 2576180 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
swz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12585.7754 Hz
02 = -1.0000 Hz
LB1 = 2.00 Hz
TF A= 2861

B= 8428

C= 0.00

166.276

154.442

TTT——152117

141.244
138.183
135.064
130.812
130.883
130.263
130.205
130.010
129.830
129.887
128.624
128.162
125.057
123.023
123.165
104.791

—

77413
77160
76.907

T
200

50

I
PPM

S178



Br

3s

S179

ENSJRW1-NMR3s-5jr-0 2-18-H o B e e B iy BT Bl o o B = I o s B I« Y ) 7=} o

O O @ @O =M~ 3D o= MO0 @@ - 0o o =
i T T T A T B B B e Bt w =
Sun Mov 02 10:05:51 2019 L T i e o S S M R e i =] - o
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay= 1.000 sec
NA = g
Solvent = CDCI2
FID PTS1d = 32788
PTS1d = 22788
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 1000000 Hz
AT1= 3.28 sec
Hz per Pt 1stD= 0.31 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3076.4185 Hz
o2 = -1.0000 Hz
LB1= 200 Hz
TP A=-9375

B= 3375
C= 0.00
.90
5|05
0,94 1.02
\ oo
1
T T T T T T T T T T T T T T T T T T T T T T T
10 3 6 4 2 0 PPM



Br

3s

ENSJRW-NMR2s-5jr-02-18-C

Sun Mov 03 12:02:50 2019
USER: nmasu

SCOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 9.200 usec
Recycle delay = 2.000 sec
NA = TOO

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32768

F1 = 125815628 MHz

FZ = 1.000000 MHz

SW1 = 29761.90 Hz

166.268

AT 1.10 sec
Hz per Pt 1stD= 0.891 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12594 86682 Hz
02 =  -1.0000 Hz
LB1= 200 Hz
TP A= 1778

B= 10463

C= 0.00

154.485

T 152550

132.782
141.222
138.168
130,912
130,883
130,494
130,436
130,010
129.938
128,624
128.162

127.938
123.895
123.591

123.079
104.805

e

7413
77160
¥6.900

T
OFPPM

S180



Me

EASJRWA-NMR2t-5jr-01-44-H

Tue Sep 24 10:56:18 2018
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Fulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = g
Sclvent =CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 = 500.313080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD = 0.31 Hz
SW2= 1.00 Hz
Hz per Pt ZndD = 1.00 Hz
01 = 3077.68177 Hz
02 =  -1.0000 Hz
LB1= 200 Hz
TP A=-8375

B= 3054

7716

7.702
7.434
7.419

7411

7.397
7.383
7.363
7.349
T.33
T.324
7.288
T.273
7.260
7.242
7.228
G.429

2470

1.558

PPM

S181



Me

EASJRVT-NMRStsjr-01-44-C

Tue Sep 24 15:54:01 2019
USER: nmosu

SOLVENT: CDCI3
Experiment = zgpg20

Fulse length = 2.200 usec
Recycle delay = 2.000 sec
N& = 500

Solvent = CDCI2
FID PTS1d = 32788
PTS1d = 32788

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1= 28761.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.21 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 12595.7754 Hz
o2 -1.0000 Hz
LB1= 2.00 Hz

TP A= 53T1

166.492
154,341
153.280

141.388
138.407
136.566
131.591
130.905
130.847
128772
129.714
128513

128118

127.981
127.858
126.299
124.335
107.772

NNy

T3
7760
76.907

22,2592

T
200

PP

S182



EASJRAD1-MMR\2u-5jr-0 1-63-H

‘Wed Oct 16 12:59:27 2019
USER: nmssu
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 11.500 usec
Recycle delsy = 1.000 sec
N& = 8
Solvent = CDCI2
FID PTS1d = 32768
PTS1d = 32768
F1 = 500.313080 MHz
F2 = 1.000000 MHz
5W1= 10000.00 Hz
AT1= 328 sec
Hz per Pt 1stD= 0.31 Hz
sSwW2= 1.00 Hz
Hz per Ft 2ndD = 1.00 Hz
01 = 32078.1130 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-2583

B= 3938

C= 0.00

7793
79
7428
7414

7.397
7.382
7.350
7.336
7322
7.3

7.258
7.233
A
7.203
7133
7114
7111

7.093
G.778
G774

1.654

-0.000

o —

PPM

S183



Ph

Ph

EXSJRW0A-NMR\2u-sjr-01-82-C

Thu Oct 17 20:02:55 2019
USER: nmasu

SOLVENT: CDCI2
Experiment = zgpg30

Fulse length = 9.200 usec
Recycle delay = 2.000 sec
N& = TOO0

Sclvent = CDCI2

FID PTS1d = 32788

PTS1d = 32768

F1 = 125.8156828 MHz
F2 = 1.000000 MHz
SW1= Z5761.80 Hz
AT1= 1.10sec

Hz per Pt 1stD = 0.91 Hz
sSwW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 1253848882 Hz
02 = -1.0000 Hz
LB1= 200 Hz

161.580
159.568
154.529
148.702
148.673
141.150
138.385
130.956

166.081

128.537
128133

127526
124 G689
124 BET
124.061
117.028
116.162
115.989
109.397
100274
FEE
77160
76.907

117115

Fee

200

S184



EASJRW 1-NMR 2u-5jr-0 1-82-F

Thu Oct 17 01:43:18 2018
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
N& = 18

Sclvent = CDCI3

FID PTS1d = 85538

PTS51d = 65536

F1 = 470714881 MHz

F2 = 1.000000 MHz

5W1 = 23437500 Hz
AT1= 028sec

Hz per Pt 1stD = 3.58 Hz
s5wW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = -47082.4922 Hz

-111.016

02 = -1.0000 Hz
LB1= 200 Hz
TP A=-11.28
B=-116.75
C= 0.00
T _ T T T
100

_ T
-250PPM

S185



EASJRVW-NMR3v-sjr-02-34-H

Tue Nov 19 09:48:48 2019
USER: nmirsu
SOLVENT: CDCI3
Experiment = zg30
FPulse length = 11.500 usec
Recycle delay = 1.000 sec
MNA = 8
Solvent =CDCI3
FID PTS1d = 32768
PTS51d = 32788
F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28 sec
Hz per Pt 1stD= 0.31 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 30755027 Hz
02 =  -1.0000 Hz

= 2.00 Hz

7B

7.858
7.445
7.430
7.418

7.400
7.386

= —— 7.361

7.340
7.325
7.300
7.288
7.270
7.268
71148

1.539

-0.000

PPM

S186



3v

ENSJRDA-MMR 2v-sjr-02-34-C

Wed Mov 20 18:00:31 2018
USER: nmasu
SOLVENT: CDCI3
Experiment = zgpg30
Fulse length = 8.200 usec
Recycle delay = 2.000 sec
N& = 700
Selvent = CDCI2
FID PTS1d = 32768
FTS51d = 32768
F1 125 815828 MHz
F2 1.000000 MHz
5W1 = 2876190 Hz
AT1= 1.10szec
Hz per Pt 1stD= 0.91 Hz
SW2 = 1.00 Hz
Hz per Ft 2ndD = 1.00 Hz
01 = 12583.8580 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TF A= 3475

B= 7313

C= 0.00

165.929

165.041
140,493
141.143
138.306
131.945
131.164
131.006
130.970
130.219

120.988
128.956
128.530

128124

127.180

126.848
124.082
110.256

=

77413
77160
TE.907

T
200

50

S187



ENSJRVW1-NMRN3w-sjr-02-19-H

Sun Nov 02 10:12:51 2019
USER: nmasu

SOLVENT: CDCIZ
Experiment = zg20

Pulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = &

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32768

F1 500.213080 MHz

F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28sec

Hz per Pt 1stD = 0.31 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 30767234 Hz

02 = -1.0000 Hz

LB1= 2.00 Hz

Gl

7.834
7.818

']
o
-
~

7.08

7.367
7.347
7.333
7.258
7.220
7.208
7.189
777

7.645
7.447
7.430
7417
7.402

7.661

1.6857

-0.000

PPM

S188



ENSI R 1-NMR2w-5jr-02-18-C

Sun Nov 02 12:48:51 2019
USER: nmasu

SOLVENT: CDCI3
Experiment = zgpg20

Pulse length = 9.200 usec
Recycle delay = 2.000 sec
NA& = 700

Solvent = CDCI2

FID PTS1d = 32788

PTS1d = 32768

F1 = 125.515828 MHz
FZ = 1.000000 MHz
SW1= 2876180 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 12695.7754 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 2250

B= 80.00

C= 0.00

166.037

145.041
141,612

WP 040D P~ D0 0D s 07 O O a4
[y R I e = = R R = R =
T T B e e e S B St
— e — O OO D00 O
R G TR
—_r T T T T T T T T T T o

=

77.420
77160
76.907

200

100

50

S189
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Me

ENSJRVD1-MMRN3x-5jr-03-43-H

Fri Jun 12 14:35:58 2020
USER: nmrsu
SOLVENT: CDCIZ
Experiment = zg30
Fulse length = 11.500 usec
Recycle delsy = 1.000 sec
N& = 8
Solvent =CDCI2
FID PTS1d = 32768
PTS51d = 32788
F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 2.28:sec
Hz per Pt 1stD= 0.31 Hz
Sw2 = 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 30761133 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-82234

B= 3234

C= 0.00

7426
7.400
7.386
7372
7345
7.330
T3
77
7.302
7.258
7016
6521

s

1.00

=
=]
=
—_—

2.330

elos

1.554

0.000

PPM

S190
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//Ph

3x

Me

EASJRV1-NMR 2ae-5jr-02-43-C

Sat Jun 13 17:10:16 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 9200 usec
Recycle delay = 2.000 sec
MA = 1024

Sclvent = CDCI2
FID FTS1d = 32768
PTS1d = 32768

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1= 28761.90 Hz
AT1= 1.103zec

Hz per Pt 1stD= 0.91 Hz
sSwW2= 1.00 Hz

Hz per Pt Z2ndD' = 1.00 Hz

01 = 12593.9580 Hz
02 = -1.0000 Hz
LE1= 2.00 Hz
TP A= 3553

B= 7883

C= 0.00

166.810

154.608
152.591

141.497
138.501
138.472
131.916
130.869
130.847
128.678
1208577
128.530
128.270
128104
124.429
122927

NN W

ao
—
o]
]
(=]
—

77413
7760
76.900

21.379

50
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//Ph

Me

EXSJRWD1-NMR\2y-5jr-02-23-H

Thu Mov 07 02:28:58 2018

USER: nmrsu

SOLVENT: CDCI3

Experiment = zg20

Pulse length = 11.500 usec

Regycle delay =  1.000 sec

N& = g

Seolvent = CDCI2

FID PTS1d = 32768

FT51d = 32788

F1 500.212080 MHz

F2 1.000000 MHz

SW1= 10000.00 Hz

AT1= 328sec

Hz per Pt 1stD= 0.21 Hz

SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
2075.5027 Hz
-1.0000 Hz

200 Hz

7616

7.601

7.407
7.401

7.387

& —7am

o

087

—

7.362
7.337
7.325
7317

7.256
T.074
7.080
6.383

2.427
2.344

57

1.586

-0.000

PPM

S192
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J 2 "Ph

Me

EASJRAD-MMRY3y-s5jr-02-23-C

Thu Mowv 07 22:13:25 2018
USER: nrmasu

SOLVENT: CDCI3
Experiment = zgpg30

FPulse length = 2.800 usec
Recycle delay = 2.000 sec
MA = 700

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 125815628 MHz

F2 = 1.000000 MHz

SW1 = 29781.90 Hz

AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
SwW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 128857754 Hz

166.608

154514
162451

141.475
139.952
1384145
136.436
132,450
130.898
130.826
128663
129,606
128,494
128.087
127.822
127.057
125165
124487
107.043

NN

77.413
77160
76.907

22209
21.422

o2 M -1.0000 Hz
LB1= 200 Hz
TP A= 2488

B= 77.81

C= 0.00

i | N |
T _ T T T T _ T T T T _ T _ T T T _ T
200 150 100 50 0 PPM
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Ph
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//Ph
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3z

ENSJRW1-NMRI2\22-5r-03-26-H

16:09:28.133 +0800 root@CZCB45700V
USER: oot
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 10,000 usec
Recycle delay=  1.000 sec
NA = 18
Solvent = CDCI2
PTS1d = 85536
F1 = £00.408573 MHz
F2 = 1.000000 MHz
SW1= 11904.76 Hz
AT1= 551sec
Hzper PtisiD= 0.18 Hz
SwWz=  1.00Hz
Hz per Pt2ndD= 1.00 Hz
01 = 36933191 Hz
02 = -1.0000 Hz
LB1=030 Hz
TP A= 811

B= 700

c= 000

7.878
7.874
7 B6T

6.512

—_—

1.453

0.000

PPM

S194
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3z

ENSJRW1-MMR\2z-5jr-02-28-C

Sat Jun 08 13:35.48 2020

USER: nmirsu

SOLVENT: CDCI3

Experiment = zgpg20

Pulse length = 9.200 usec

Recycle delay = 2.000 sec

NA = 70O

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32768

F1 = 125.815628 MHz

F2 = 1.000000 MHz

SW1 = 29781.20 Hz

AT1= 1.10sec

Hz per Pt 1stD = 081 Hz

swz= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz

o1 = 125988830 Hz

02 =  -1.0000 Hz

LB1= 2.00 Hz

TP A= 2580
8812

0.00

160,890
158,890
154 464
151 771

166167

O m

130883
141222
138154

130,847
130,284
130024
129945
128 638
128176

126321
126292
125851
126793
123837
117.209
117.021
110080
100817

Foo

104329
104,314

77420
TG0
TE.907

200

50

PPM
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3z

Br,

ENSJRWDT-NMR\2z-5jr-0 2-28-F

Fri Mowv 20 02:49:51 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec

PTS1d = 86536
F1 = 470.7148681 MHz
F2 = 1.000000 MHz
5W1 = 23437500 Hz
AT1= 0.28 sec
Hz per Pt 1stD = 3.58 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = -47085.2852 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A=-111.38
B=-2.47
C= 0.00

-104.285

100 a0

S196
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4a

ENSJRW1-NMR\45-5)r-03-54-H

17:47.57 554 +0800 root@CZCB49700V
USER: root
SOLVENT: COCI2
Experiment = zg20
Pulse length = 10.000 usec
Recycle delay = 1.000 sec
NA = 16
Sclvent = CDCI2
PTS1d = 65536
F1 = 800.409872 MHz
F2 = 1.000000 MHz
SW1= 1180478 Hz
AT1= 551sec
Hz per Pt 1stD = 0.18 Hz
Swz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 28921375 Hz
oz = -1.0000 Hz
LB1=0.230 Hz
TP A= 841
=-10.00
C= 0.00

7329
T
7.260
7.249

7169
7157

7.042

5273

1.00

1.993
1.856

1.568

0000

S197



ENSJRO1-HMR & 5-5jr-0 2-54-C

11:54:05.471 +0800 roct@CZCE49700V
USER: roct

SOLVENT: CDCI3

Experiment = zgpg30

Fulse length = 12.000 usec

Recycle delay =  2.000 sec

N& = &00

Sclvent = CDCI2

PTS1d = 32788

F1 = 150.873221 MHz

F2 = 1.000000 MHz

SW1= 3571429 Hz

AT1= 052sec

Hz per Pt 1stD = 1.09 Hz

SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 15114.5049 Hz

o2 = -1.0000 Hz

LB1= 100 Hz

TP A=

169.983

144.784
141.073
135.987
134.979
128.835

128.741

127117

122272

T7.a77
77160
76.951

47.940

18.886
18.713

200

50

S198



Me

Me

Me

Ph

4b

ENSJRVO1-NMR 4 b-5jr-04-20-H

Thu Jul 20 14:55:27 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 228 sec

Hz per Pt 1stD= 0.31 Hz

sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

o1 2077.0286 Hz

oz -1.0000 Hz

LB1= 200 Hz

TP A=-89.53
B= 20.53
C= 0.00

7.322
7.307
7.292
7.259
7.238
= 7.224
7164
7.148
7127
7112
7.0583
7.037

w

(=]
L]

1.0

5229

1.00

2.324

w

1.988
1.852

1.560
-0.000

S199



Me

Me

Me

Ph

4b

ENSJRVO1-NMR\4b-5jr-04-20-C

Fri Jul 21 19:58:22 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgpg30
Pulse length = 9.900 usec
Recycle delay = 2.000 sec
NA = 1024
Solvent =CDCI2
FID PTS1d = 32788
PTS1d = 32788
F1 = 125815828 MHz
FZ = 1.000000 MHz
SW1 = 20761.90 Hz
AT1= 1.10 sec
Hz per Pt 1stD= 0.91 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125957754 Hz
oz -1.0000 Hz
LB1= 200 Hz
TP A= 2063

0.00

0 m

0.00

170.016

144789
141.280
138.060
135865
135172
120526
128.790
128681
128.588
127.021
122.068

77413
77160
76.907

47.580

18.888
18.707

T
200

50

T
0 PPM

S200
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Me

Ph

4c

ENSJRO1-NMR\4osjr-04-24-H

Meon Jul 27 10:27:40 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Solvent = COCI2

FID PTS1d = 22768

PTS1d = 32788

F1 500.212080 MHz

F2 1.000000 MHz

SW1= 10000.00 Hz

AT1= 32.28sec

Hz per Pt 1stD= 0.31 Hz

sSwz= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 2077.6392 Hz

02 = -1.0000 Hz

LB1= 020 Hz

TP A=-9094
B= 28.13
C= 0.00

7.447
743
7.339
7.325
7.310
= — 7279
7.250
7139
7124
7.047
7.029
5221

1.999
1.865
1.664
0.000

2 0 PPM

S201



Br

Me

Me

Ph

4c

ENSJRO1-MMR 4 osjr-04-24-C [=1 e Qe T e e R T e o B T R o R« = ) [ = [=e =+ L3

— @ — @ @ oD W e 0o — oo =] oo
e s i B R B B B B B ! = =
Mon Jul 27 19:06:25 2020 2 IS SEEREREEnOn e o @ =
USER: nmrsu - Al il el
SOLVENT: CDCI2
Experiment = zgpg30
Pulse length = 9.200 usec
Recycle delay = 2.000 sec
MA = OO0
Solvent = CDCI2
FID PTS1d = 22788
PTS1d = 32788
F1 = 125.815828 MHz
F2 = 1.000000 MHz
SW1 = 29781.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12595.7754 Hz
02 = -1.0000 Hz
LE1= 0.20 Hz
TP A= 40.45

B= 8825
C= 0.00
Ly , " |
T T T T T T T T T T T T T T T T T
200 150 100 50 0 PPM
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USER: nmrsu

SOLVENT: CDCIZ3
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec

NA = g
Solvent = CDCI2
FID PTS1d = 32788
PTS1d = 32768
F1 = 500.313080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 2.28sec
Hz per Pt 1stD= 0.31 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD'= 1.00 Hz
01 = 3078.2493 Hz
02 =  -1.0000 Hz
LB1= 0.40 Hz
TP A=-88.42

B= 3884

C= 0.00

2
2]
o

ra
[
)

1.00
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Me

Me

Ph

4d

ENSJRW1-NMR\4d-5jr-04-24-C

Tue Aug 11 15:38:50 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 2.800 usec
Recycle delay = 2.000 sec
NA = 1024

Solvent = CDCI2
FID PTS1d = 32768
FTS51d = 22768

169.777

144 688
_ 140558
136.075
133.006
130.060
128.992
128.956
128,638
127.339

122819

77413
77160
76.900

47356

18.917
18.751

F1 = 125.815828 MHz
F2 = 1.000000 MHz
SW1= 209781.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
Swz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12584 8672 Hz
o2 = -1.0000 Hz
LB1= 2.00 Hz
T A= 3381

B= 77.21

C= 0.00
T T T

200

50

T
0 PPM
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Me
Me

4e

Ph

ENSJRW1-NMR \de-5jr-04-28-H

7.340
7.324
731
7.275
=" — 7261
7146
713
7113
7.022
7.005
6.988
5.251
1.997
1.862
1.566
0.000

Tue Jul 28 13:53:25 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg20
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Solvent = CDCI2
FID PTS1d = 22788
PTS1d = 32768
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1 = 3.28sec
Hz per Pt 1stD= 0.31 Hz
sW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
o1 3077.8292 Hz
oz -1.0000 Hz
LB1= 200 Hz
TP A=-5838

B= 38.50

C= 0.00

ha
T

1.00

1X]
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ENSIRO1-NMRde-sjr-04-26-C

Wed Jul 28 14:18:52 2020

USER: nmrsu

SOLVENT: COCI2

Experiment = zgpg30

Pulse length= 9.900 usec

Recycle delsy = 2.000 sec

NA = 1024

Sclvent = COCI2

FID PTS1d = 32788

PTS51d = 32788

F1 = 125.815828 MHz

F2 = 1.000000 MHz

SW1= 29761.80 Hz

AT1= 1.10sec

Hz per Pt 1stD= 0.81 Hz

sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 125988836 Hz

o2 = -1.0000 Hz

LB1= 020 Hz

TP A= 3127
= B1.12
= 0.00

169.835

162.918
160.962

144717
140.890
136.775
136.746
135.981
134.840
130.263
130.205
128.927
128.645
127 266
122617
15779
115.606

e

E ]
77160
76.907

47.233

18.902
18.744

0131

200

50

T
0PPM
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ENSJRY0 1-NMRe-sjr-04-26-F

Tue Jul 28 13:55:13 2020
USER: nmrsu
SOLVENT: CI
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay= 1.000 sec
N& = 18
Solvent = CDCI2
FID PTS1d = 86538
PTS1d = 65538
F1 = 470.714881 MHz
F2 = 1.000000 MHz
SW1= 234375.00 Hz
AT1= 0.28 sec
Hz per Pt 1stD= 3.58 Hz
sSwz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 470827422 Hz
02 = -1.0000 Hz
LB1= 020 Hz
TP A= 45388

B= 420.21
ﬁ.uu.uu

-115.804
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ENSJRV01-NMR\$\af-5jr-04-35-H

Sat Aug 15 05:28:02 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Solvent = CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 238sec

Hz per Pt 1stD= 0.31 Hz

sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 3077.8282 Hz

02 = -1.0000 Hz

LE1= 0.20 Hz

TP A=-9152
B= 2410
C= 0.00

7.329

7.299
7.260
7.248
723

17

7167
7142
7.067
7.0582
7.039
6.974
6.957
6.942

5.228

2312

1.993
1.859

1.5685

0.000
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ENSJRW1-NMR 4\ af-5jr-04-35-H

Sat Aug 15 05:26:02 2020
USER: nmrsu
SOLVENT: CDCI
Experiment = zg20
Pulse length = 11.500 usec
Recycle delay= 1.000sec
NA = 8
Solvent = COCI2
FID PTS1d = 22788
PTS1d = 32768
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 328sec
Hz per Pt 1stD= 0.31 Hz
swz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 207768392 Hz
oz = -1.0000 Hz
LE1= 0.20 Hz
TP A=-8152

B= 3410

C= 0.00

7.320
7314

7.299

7

W

260
7.246

—— 7.231

a7

— I 7.202

7.186
7167
7142
7.067
7.052
7.039
6974

—T— 6957

6942

8.0

[

7.0

6.5

6.0

PPM
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Me

Ph
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EASJRW01-NMR 4f-5jr-04-35-C

12:14:55.929 +0800 shac|iru@DESKTOP-E

USER: root
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 12000 usec
Regycle delay = 2.000 sec
N& = 1024
Solvent = CDCI2
PTS51d = 32768
F1 150.973221 MHz
F2 1.000000 MHz
= 3571428 Hz
AT 0.92 sec
Hz per Pt 1stD= 1.09Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 151145049 Hz
02 = -1.0000 Hz
=1.00 Hz

019

—

141.203
144,792
— — 1408922
138467
135947
135.066
129.499
128.799
128727
128.669
127.911

127.052
126716
122127

i

77.369
77160
76.943

47.911

_ 21615

18.893
18.713

T
200

50

T
0 PPM
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ENSJRVD1-NMRY4g-5jr-08-27-H

Sun Nov 22 13:03:54 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg20
Pulse length = 11.500 usec
Recycle delsy = 1.000 sec
MA = 8
Sclvent =CDCI2
FID'PTS1d = 32788
PTS1d =232788
F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 2.28sec
Hz per Ft 1stD= 0.31 Hz
sSw2 = 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 3077.0288 Hz
02 =  -1.0000 Hz
LB1= 200 Hz
TP A=-88.25

B= 2513

7.347
7.333
7.319
7.285
7.270
7.258
7.253
7.239
7.180
7.138
7.066
7.044

5.295
§.239

N

2.003
1.871

1.876
0.000

o

10
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EASJRW 1-NMRYg-5jr-06-27-C

Sun Nowv 22 14:03:25 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 9.900 usec
Recycle delay = 2.000 sec
N& = 1024

Solvent =CDCI3

FID PTS1d = 32788

FTS1d = 32768

F1 = 125815828 MHz

FZ = 1.000000 MHz
SW1= 2578180 Hz
AT1= 1.10sec

Hz per Pt 1stD = 0.91 Hz
W2 = 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
o1 12591.2344 Hz

02 -1.0000 Hz

LB1= 200 Hz

169.698

144 GEB
143.042
140313
136176
134674

=+
3]
-
=+
™

130.060
128,963
128.732
128.645
127.382
126,992
122920

SN

77.413
77160
76907

47616

18.910
18.744

T
200

T
150

T
0PPM
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ENSJRW1-NMRh-sjr-04-15-H

Thu Jul 23 10:16:09 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
MA = 8
Scolvent = CDCI2
FID PTS1d = 32768
PTS1d = 22768
F1 = 500.312080 MHz
FZ = 1.000000 MHz
SWi1= 10000.00 Hz
AT1= 3228 sec
Hz per Pt 1stD= 0.31 Hz
sSw2= 1.00 Hz
Hz per Pt ZndD = 1.00 Hz
01 = 3077.0288 Hz
02 =  -1.0000 Hz
LB1= 200 Hz
TP A=-93.52

B= 2883

C= 0.00

7.324
7.310
7.296
7.258
7.249
7.235
7178
7.168
71465
7141
7120
7.108
6.951

6.936
5.397

TN

2.265

1.994
1.840

uu
08

1.548

0.000
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ENSIR0 1-NMRh-5jr-04-15-C

Thu Jul 23 17:01:23 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgpg30
Pulse length = 2.800 usec
Recycle delay = 2.000 sec
MA = 200
Solvent =CDCI2
FID PTS1d = 32768
PTS51d = 32788
F1 = 125815828 MHz
FZ = 1.000000 MHz
SWH1 25761.90 Hz
AT 1.10 sec
Hz per Pt 1stD= 0.81 Hz
Sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125857754 Hz
o2 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 26596

B= 82288

C= 0.00

169.893

140,580
144811

139143
136.573
136.356

135021

:;_

131.021
128,808
128.811

127.974
127165
127.042
126147
122.039

i

77413
77160
76.900

-

44 569

19.870
18.895
18715

J

L

T
200

T
150

T
100

50

T
0 PPM

S214



EMNSJRVWO1-NMRSi-sjr-04-44-H

7.346
7.331
7.316
7.283
7.261
= —7T1238
TAGT
7105
7.091
T7.075
7.048
6514
1.997
1.858
1.580
0.000

Wed Aug 12 15:30:39 2020
USER: nmrsu
SOLVENT: CDCI3
Experiment = zg30
Fulse length = 11.500 usec
Recgycle delay = 1.000 sec
NA = B
Scolvent =CDCI2
FID PTS1d = 32768
PTS1d = 32768
F1 = 500.313080 MHz
FZ = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
SwW2= 1.00 Hz
Hz per Pt 2ndD'= 1.00 Hz
01 = 30779443 Hz
oz = -1.0000 Hz
LB1= 200 Hz
TP A=-8583

B= 2234

C= 000

== T182

S215
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ESJRW1-NMRYSi-5jr-04-44-C

Thu Aug 13 17:02:41 2020
USER: nmisu

SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 2.300 usec
Regycle delay = 2000 sec
N& = 1024

Solvent =CDCI2

FID PTS1d = 32768

PTS1d = 32768

169.655

161.669

150,698

144.688
139.699
136.197
133.706
129.894
129.865
129.057
128.992
128.876
128.602
128.263
128.147

124.292
124.270
122.487
116.018
115.844

127.310

—

TT.420
7TA60
76907

41.392
41.371
18.805
18.729

F1 = 125815628 MHz
F2 = 1.000000 MHz
SW1= 2076190 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
SW2= 1.00 Hz
Hz per Ft 2ndD = 1.00 Hz
01 = 12584 8672 Hz
0z = -1.0000 Hz
LB1= 200 Hz
TP A= 23281

B= 70.50

C= 000

T T
200

T
0 PPM
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ENSJIRW1-NMR 4 i-sjr-04-44-F

Thu Aug 12 17:04:22 2020
USER: nmrsu

SOLWENT: CDCI2
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
N& = 18

Solvent =CDCI2

FID PTS1d = 65538

PTS1d = 85536

F1 = 470714881 MHz

F2 = 1.000000 MHz
SW1= 234375.00 Hz
AT1= 0.28sec

Hz per Pt 1stD = 3.58 Hz
sSw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = -47079.6841 Hz

115,995

02 =  -1.0000 Hz
LB1= 200 Hz
TP A= 699.25
B =-1280.00
G= 000
T T T T
100

—
PPM
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EASJRW1-NMRW]-5jr-08-14-H

12:09:58.685 +0800 shacjirn@DESKTOP-EV
USER: root
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 10.000 usec
Recycle delay =  1.000 sec
NA = 18
Sclvent =CDCI2
PTS1d = 85538
F1 = 800.409972 MHz
F2 = 1.000000 MHz
SW1= 1190478 Hz
AT1= 5.51sec
Hz per Pt 1stD= 0.18 Hz
Sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 36042273 Hz
02 = -1.0000 Hz
LE1= 0.20 Hz
TP A= 0.00

BE= 000

C= 0.00

7.996
7.983
7.343
7.331

=]
o
-

e}
o
o

7262
7.250
7236

7

o
[
o

(S

1461

7138
7.033

NN

2.021.89

e

118

5.316

3.904

2.003

1.863
1.478

-0.000

ﬁ
|

8
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Me

Ph
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EASJRW1-MMR4j-5jr-08-14-C

12:10:22.422 +0800 shacjiru@DESKTOP-EV
USER: root

SOLVENT: CDCI2

Experiment = zgpg30

Pulse length = 12,000 usec

Recycle delay= Z2.000 sec

MA = 1024

Solvent =CDCI2

PTS1d = 32768

F1 = 150.873221 MHz
F2 = 1.000000 MHz

SW1= 3571428 Hz
AT1= 0.892sec

Hz per Pt 1stD= 1.09 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 15111.2354 Hz

169,737
166,943

[ == T i R e o Y« R R
= @m0 — 0D m @O
LD e D @ - @A @
WO owf O Do O D9 00 00 00 R 04
i e A e B RS B =t B o R Y}
—_— e — —

NG

77.369
77160
76.943
52.243
47.933

18.893
18.756

02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 000
B= 0.00
C= 0.00
T T T T
200
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ENSJRD1-MMR\k-5)r-05-21-H

Thu Sep 17 18:49:56 2020

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Solvent = CDCI2

FID PTS1d = 22788

FTS1d = 32768

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz

sSwz2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 20773237 Hz

02 = -1.0000 Hz
=200 Hz

7.684

7.668

7.356

7327

7.297

7281

7.260

7136
7.049

5.320

2.007
1.875
1.655

-0.000

0 PFPM
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ENSJRWO1-MMR \Sk-5jr-05-21-C

Mon Sep 21 22:28:51 2020
USER: nmrsu

SOLVENT: €OCI2
Experiment = zgpg30

169.718

Pulse length = 9.900 usec
Recycle delsy = 2,000 sec
NA = 1024

Sclvent =CDCI2

FID FTS1d = 32768
PTS1d = 32788

F1 = 125815828 MHz

___— 145105

T 144693

140188
136.230

129.580
129,337
129.001
129.069
128.7M
127517
126,836
124,806
12453145
123178

i

TT418
7765
76913

47816

18.951
18.785

F2 1.000000 MH=z
SW1= 28781.820 Hz
AT1= 110sec
Hz per Pt 1stD= 0.91 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 125973486 Hz
02 = -1.0000 Hz
LE1= 200 Hz
TP A= B48E

B= 95.88

C= 000

T T T T
200

PPM
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EASJRYW01-NMR i-5jr-05-21-F

Mon Sep 21 21:34:14 2020
USER: nmrsu
SOLVENT: CDv
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
N& = 18
Solvent = CDCI2
FID PTS1d = 85538
PT51d = 65538
F1 = 470.7148681 MHz
F2 = 1.000000 MHz
SW1 = 234375.00 Hz
AT1= 0.28sec
Hz per Pt 1stD = 32.58 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 470788172 Hz
oz = -1.0000 Hz
LB1= 2.00 Hz
TP A= 333.88
B=-399.28
C= 0.00

-G2.490

100 50

—
PPM
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ENSJRVW1-MMR 4 -5jr-05-37-H

Wed Sep 20 12:15:21 2020
USER: nmasu
SOLVENT: COCI2
Experiment = zg20
Fulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Seclvent = CDCI2
FID' PTS1d = 22768
FTS1d = 32768
F1 = 500.313080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
SW2= 1.00 Hz
Hz per Pt 2ndD'= 1.00 Hz
01 = 3078.24893 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A=-8531

B= 1828

C= 0.00

7.371

7.356
734

7316

7.302
7.287
7.262
713
7116
7.053
6.799
6.784
6.770

5.184

2.015

1.889

1.471

-0.000

PPM
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ENSJRI1-NMR\E1-5jr-05-27-C

Thu Oct 01 10:37:49 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgpg20
Pulse length = 9.200 usec
Recycle delay= 2.000 sec
NA = 1024
Solvent = CDCI2
FID PTS1d = 22768
PTS1d = 32768
F1 125.815628 MHz
F2 1.000000 MHz
SW1= 29781.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.91 Hz
sw2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12597.5928 Hz
02 =  -1.0000 Hz
= 2.00 Hz
TP A= 2790
B= 3238
C= 0.00

169.503
162.457
162.428
162377
152,348
160,464
160,435
160392
150,356
144,601
138.569
137.396

Lo
o
s
o
o

-+
[Te]
=+
o3
]

129.216
128.551
127.801
123.837
112913
112,877
112783
112.740

~ W vV

77420
77160
76.907

47.219

18982
18.837

013

50
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ENSJRV01-NMR4-5jr-05-37-F

Wed Sep 20 12:17:09 2020
USER: nmrsu
SOLVENT: CDCI
Experiment = zgfhiggn.2
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 18
Solvent = CDCI2
FID PTS1d = 85538
PTS1d = 65536
F1 = 470.714681 MHz
F2 = 1.000000 MHz
SW1 = 224375.00 Hz
AT1= 0.28sec
Hz per Pt 1stD= 3.58 Hz
sSw2= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = -47088.6250 Hz
02 = -1.0000 Hz
LE1= 0.00 Hz
TP A= 410

B= 122586

= 0.00

133.548
~133.586

~162.135
-162.181

-162.219

50

-100

PPM
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Ph
4m

EASIRW 1-NMR 4 m-sjr-04-01-H

7.332
7318
7.303
7.260
7.247
7.233
77T
7163
7.072
7.069
5.272
2.604
2.492
2.244
2.233
1.662
1.470
1.563
0.000

2814

Wed Jul 15 13:12:17 2020

[
—_

! !

USER: nmrsu

SOLVENT: CDCI2

Experiment = zg30

Pulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = &
Solvent =CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 = 500.313080 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 228 sec
Hz per Pt 1stD= 0.31 Hz
sw2 = 1.00 Hz
Hz per Pt 2ndDr= 1.00 Hz
01 = 3077.23340 Hz
0Z = -1.0000 Hz
LB1= 0.20 Hz
TP A=-3583

B= 3375

C= 0.00

4.08

(5]

=]

]
@

=
=]
L%}

—._VAE
1.00

S226
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EASJRO1-NMREm-sjr-04-01-C

Tue Jul 21 18:00:24 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgpg20

Fulse length = 5.200 usec
Recycle delay = Z2.000 sec
MNA = 1024

Sclvent = COCI2

FID PTS1d = 32788

PTS1d = 32768

F1 125.815828 MHz

F2 1.000000 MHz
SW1= 2576190 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz
swW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125948672 Hz

02 = -1.0000 Hz

LB1= 2.00 Hz

170.095

142255

_— 1112

134.927

130385

128.746
127.086

135,641
128.811

77413
7760
76.907

48.020

2031
28.8M
28.064
27.256
26,252

50

S227



Me

Ph

4n

Ph

ENSJRW1-NMR 4 n-5jr-04-23-1-H

Mon Jul 27 10:26:23 2020
USER: nmasu
SOLVENT: CDCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Solvent = CDCI2
FID PTS1d = 32768
FTS1d = 22788
F1 = E00.212080 MHz
F2 = 1.000000 MH=z
SW1= 10000.00 Hz
AT1= 3.28Bsec
Hz per Pt 1stD= 0.31 Hz
SwWz= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
o1 2075.8081 Hz
oz -1.0000 Hz
LB1= 200 Hz
TP A=-9550

B= 3375

C= 0.00

7328
7.313

—— 729

7.257
7.247
7.232
7162
7147
6.781

404408

0.98

5.247
5174
5159
5143

2426
2411

T 2305
T~ 2380

2365

1.6877

1.089
1.074
1.059

-0.002

S228



EASJRWD1-NMR 4n-sjr-04-22-1-C

Mon Jul 27 18:24:22 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.200 usec
Recycle delay = 2.000 sec
NA = T00

Solvent =CDCI2

FID PTS1d = 32768

PTS1d = 22768

F1 = 125815828 MHz

F2 = 1.000000 MHz
SW1= 29761.90 Hz
AT1= 1.10 sec

Hz per Pt 1stD = 0.91 Hz
sw2= 1.00 Hz

Hz per Pt ZndD = 1.00 Hz
01 = 12596.6836 Hz
-1.0000 Hz

LB1= 200 Hz

169.626

147.995

140818
139.822
136.053

128.855
128.696
127194

117.981

77413
77160
76.907

47927

19.949

13.740

S229



Ph

Me

Ph

4n’

EASJRM 1-NMRn2-5ir-08-32-2-H

Mon Mov 30 01:01:18 2020

USER: nmirsu

SOLVENT: CDCI3

Experiment = zg20

FPulse length = 11.500 usec

Recycle delay = 1.000 sec

NA = 8

Solvent = CDCI2

FID PTS1d = 32788

PT51d = 32788

F1 = 500.313080 MHz

F2 = 1.000000 MHz

5W1= 10000.00 Hz

AT1= 3328 sec

Hz per Pt 1stD= 0.31 Hz

SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 3078.1130 Hz

02 = -1.0000 Hz

LB1= 0.00 Hz

TP A=-28.02
B= 2481

0.00

7.342
7.328
7.313
7.275
7.259
7247
7174
71459
7.053
5.710

5

693

5677
5.268

WY

m__qmﬂ

2.243
2.228
2212

2197
2182
1.557
1.0M
1.076
1.061

o7

-0.000

10

S230



Ph

Me

Ph

4n’

EASJRWD1-NMRN2-sjr-08-32-2-C

Sun Nov 29 13:45:28 2020
USER: nmssu

SOLVENT: CDCI3
Experiment = zgpg20

Fulse length = 9.900 usec
Recycle delay= 2.000 sec
MNA = 00

Solvent = CDCI3

FID PTS1d = 327588

PTS1d = 22768

F1 = 125.315628 MHz

F2 = 1.000000 MHz
SW1= 25781.90 Hz
AT1= 110sec

Hz per Pt 1stD= 0.91 Hz
sw2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125957754 Hz

169.539

148.226

140.710
137136

T T——135.258

128.898
128.739
127.237

117.259

77.413
77160
768.907

48121

20.216
14.470

©2 = -1.0000Hz
LB1= 200 Hz
TP A= 2838
B= 80.70
C= 0.00
_ T
200

T
0PFM

S231



Me

Me

Ph

40

N\ =

Ph

ENSJRD1-NMR do-5jr-02-73-1-H

Sun Jul 12 08:02:27 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = 2g30
Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = 8
Solvent = CDCI2
FID PTS1d = 32768
PTS1d = 32788
F1 = 500.212080 MHz
F2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 2.28sec
Hz per Pt 1stD= 0.31 Hz
sSwz2= 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 2077.6289 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A=-820.70

B= 2531

= 0.00

7.33
737
7.302
7.263
7.260
7.253
7.249
7.244
7.236
7.234
7.169
7.166
7142
6.768
6.765

N

5.027
oov
245

4
4

1.00 1.01

I

3.041
3.027
3.021
3.014
3.008
3.001

0.85

/

h

2.994
2.987
2.981

2.968

1.665

1.083
1.069

-0.000

!

PPM
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Me

Me

Ph

40

NES

Ph

ENSJRO1-NMRN S o-5jr-03-T2-1-C

Mon Jul 12 20:23:01 2020
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Pulse length = 9800 usec
Recycle delay= 2.000 sec
N& = T00

Solvent =CDCI2

FID FTS1d = 32788
PTS1d = 32788

F1 = 125.815628 MHz
F2 = 1.000000 MHz
SW1= 29761.90 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.81 Hz
sSwz2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 12597.8320 Hz
02 = -1.0000 Hz
LB1= 000 Hz

TF A= 32328

169 664

146,748
140834
140.076

__——135983

128.857
128698
127196

T T——— 123268

77422
77169
76916

47.950

26.500
22724

200

S233



ENSJRM1-NMREo-2-5jr-02-72-2-H

Sun Jul 12 08:08:05 2020
USER: nmwsu

SOLVENT: CDCI2
Experiment = zg30

Pulse length = 11.500 usec
Recycle delay = 1.000 sec
NA = B

Sclvent = CDCI2

FID PTS1d = 32768

PTS1d = 32788

F1 = 500.312080 MHz

FZ2 = 1.000000 MHz
SW1= 10000.00 Hz
AT1= 3.28 sec

Hz per Pt 1stD= 0.21 Hz
sWwa = 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 30784182 Hz

02 = -1.0000Hz

LB1= 000 Hz

7.343
7.329
7414

7274
7.261
7.258
7.246

7158
7.050

5.664
6542
6,264

0ss 1.00

2,61
2.598
25809
2,585
2577
2472
2.563

2.550
2.537
1.576
1.079
1.066

N

0.57

b

-0.000

0

PPM

S234



Ph

Me

Ph 40' Me

EASJRWO1-NMRo-2-5jr-03-72-2-C

Mon Jul 13 21:22:02 2020
USER: nmwsu

SOLVENT: Cl

Cl2

Experiment = zgpg30
Fulse length =
Reoycle delay =

MNA

1024

9.800 usec
2.000 sec

Solvent = CDCI2
FID PTS1d = 32768
PTS51d = 32788
125815628 MHz
1.000000 MHz
5W1= 2576180 Hz
AT1= 1.10sec

Hz per Pt 1stD= 0.21 Hz

F1
F2

sSw2=

o1
o2

LE1 = 0.00

TF

B

1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

12597.8320 Hz
-1.0000 Hz

= 21.28
895.14
0.00

Hz

169.519

147123

140.733
137160

T T 135.362

128.907
128.734
127.239

T 122575

7r.422
77169
7E.916

48,1562

26.918
23.580

50

S235



EASJRV 1-NMR p-5jr-08-28-1-H

08:32:38. 899 +0800 shaojiru@DESKTOP-BY
USER: root

SOLVENT: CDCI3
Experiment = zg20

Pulse length = 10.000 usec
Recycle delay = 1.000 sec
N& = 18

Sclvent = CDCI2

PTS51d = 65536

F1 = 800409573 MHz

F2 = 1.000000 MHz
5W1= 1180478 Hz

AT1= 5.51sec

Hz per Pt 1stD= 0.18 Hz
sSw2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 38922280 Hz

02 =  -1.0000 Hz

LB1= 1030 Hz

7.338
7.326
7313
7274
7.260
7.250
7165
7152
6.854

v

I7.00

5.254
5165

4.787

1.665

-0.000

10

PPM

S236



EASJRV 1-MMR p-sjr-08-28-1-C

333

12:07:27 858 +0800 shao|iru@DESKTOP-EV ]
USER: roct

SOLVENT: CDCI3
Experiment = zgpg30

Fulse length = 12.000 usec
Recycle delay =  2.000 sec
MA = 500

Seclvent =CDCI2

PT51d = 32768

F1 150.8973221 MHz

F2 1.000000 MHz
SW1= 3571429 Hz
AT1= 0.82sec

Hz per Pt 1stD= 1.09 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
o1 = 15114.5048 Hz

o2 = -1.0000 Hz

LB1= 1.00 Hz

TP A= 000

169

153.831

140.387
139.203
138.950

128,936
128.662
127.340

97.005

77.369
77160
76.941

48.019

T
200

S237



Ph
Ph

Me O
%

Ph

Ph

EASJRW1-MMRNT5jr-05-27-H

7.347
7.336
7.3
7.300
7.285
7.274
7.259
7.250
7.216
7174
7161
7142
7.146
7126
7123
6.803
6.800
5.300
5.232
5.147
1.734
1.655

Mon Sep 28 10:42:38 2020

o
I
] o
[
USER: nmrsu
SOLVENT: COCI2
Experiment = zg30
Pulse length = 11.500 usec
Recycle delay =  1.000 sec

NA = 8

Solvent = CDCI2

FID PTS1d = 22768
PTS1d = 22788

F1 = 500.212080 MHz
F2 = 1.000000 MHz
SwW1= 10000.00 Hz
AT1= 328sec

Hz per Pt 1stD= 0.31 Hz
swz2= 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 2078.4182 Hz
o2 = -1.0000 Hz

LE1 = 0.00 Hz

TF A=-87.68

B= 21.00

c 0.00

-0.000

nwon®

=]
=]

S238
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Ph

Ph

Me O

NS

Ph

Ph

EASJRW1T-MMRT-5jr-05-27-C

Wed Sep 20 02:23:25 2020
USER: nmrsu
SOLVENT: CDCI2
Experiment = zgpg30
Pulse length = 9.200 usec
Recycle delay = 2.000 sec
NA = 280
Sclvent = CDCI2
FID PTS1d = 32788
PTS1d = 32768
F1 125.815828 MHz
F2 1.000000 MHz
SW1= 29761.90 Hz
AT1= 1.10sec
Hz per Pt 1stD= 0.81 Hz
S5W2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12537.8320 Hz
oz = -1.0000 Hz
LB1= 200 Hz
TP = 3234

74.53
0.0

[

O m

=1

171.404
168.126

163.022
147.932
140.647
140481
140.084
140.065
140.011
138.163
136.077
129.037
128.943
128.893
128.683
128.626
127.521
127.247
127.203
111.774

e

84.209
77.429

77169
76916

48152
47 936
25,886

S239



Ph

Ph

EASIROA-MMRVE-5jr-02-28-1-H

08:22:06.181 #0800 shacjiru@DESKTOP-8YV
USER: root
SOLVENT: Cl
Experiment = zg20
Pulse length = 10.000 usec
Recycle delay = 1.000 sec
MNA = 18
Sclvent = CDCI2
FT51d = 65538
F1 = 800.409972 MHz
F2 = 1.000000 MHz
5W1= 11904.78 Hz
AT1= 551sec
Hz per Pt 1stD= 0.18 Hz
SWz2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 368924108 Hz
02 = -1.0000 Hz
LB1= 0230 Hz
TP = 0.00

B= 0.00

C 0.00

[

7.381

7.377
7.360
7.348

7.249

7.241
7.245
7.240

=— 7.280

b—5
m"

5.822

1.543

1.218

-0.000

10

PPM

S240



Ph

Ph

Bu

ENSJRVM1-NMR\E-5jr-02-28-1-C

Mon Nowv 25 17:28:01 2018
USER: nmrsu

SOLVENT: CDCI2
Experiment = zgpg30

Fulse length = 9.800 usec
Recycle delay =  2.000 sec
NA = 1024

Solvent = CDCIZ
FID PTS1d = 32788
PTS1d = 32788

F1 = 125815828 MHz
F2 = 1.000000 MHz
SW1 = 2978190 Hz

AT1= 1.10sec

Hz per Pt 1stD= 0.91 Hz

swa2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 125957754 He

02 = -1.0000 Hz

LB1= 0.00 Hz

TP A= 2808
B= &7.12
C= 0.00

_——1G7.409
166,478

|

151.436
141.432

138.645
130.573

130.551

129.346
129.288

128.421

128.082
124.364

SN

|

1011589

77413
77160
7E.907

32.830
27465

S241



Ph

Bu

Ph

(=]

MeO

ENSJRW1-MMRYS-5jr-02-39-2-H

Sun Nov 24 14:38:43 2018

USER: nmrsu

SOLVENT: CDCI3

Experiment = zg30

Fulse length = 11.500 usec

Recycle delay= 1.000 sec

N4 = 8

Sclvent = CDCI2

FID PTS1d = 32768

FT51d = 32768

F1 = 500.212080 MHz

F2 = 1.000000 MHz

SW1= 10000.00 Hz

AT1= 3.28sec

Hz per Pt 1stD= 0.31 Hz

Sw2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz

o1 = 2077.0288 Hz

02 = -1.0000 Hz

LB1 = 0.00 Hz

TF A=25789
B= 2291

0.00

7.346
7.3

7.329
7.325
7.319

7.310

7.280
7.270
7.265
7.259
724

7.184
7.169
7154
6.546
6.543
5.254

NET

3178

2.01

1.554

0.992

.09

0.000

PPM

S242



Ph

Bu

Ph

(=]

MeO

EASJRW01-NMRYS-5jr02-28-2-C

Sat Mov 20 14:11:15 2019
USER: nmisu
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.900 usec
Recycle delay = 2.000 sec
NA = 1024
Solvent =CDCI2
FID PTS1d = 327688
PTS1d = 32768
F1 = 125815828 MHz
F2 = 1.000000 MHz
SW1= 28781.50 Hz
AT1= 1.10sec
Hz per Pt 1stD = 0.91 Hz
W2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 12595.3027 Hz
oz -1.0000 Hz
LB1= 000 Hz
TF A= 3328

= 8297

= 0.00

Oom

170,337

147 464
142143
140,526
140,396

128 966
128.894

— T 126634

127,299
127.277

113133

77423
7N
76.918
51,323
48.291
38.667

"

25173

200

50

S243



CHj;

10

Ph
Ph

EASJRW 1-NMRYV10-5jr-08-21-H

508
7.492
7
7.302
7.287
7.254
7.250
7.236
7.226
721
7159
7143
6.943
6.437

7

14:16:45.281 +0800 nmrsu@DESKTOP-51RHP

USER: nmrsu

SOLVENT: CDCI3
Experiment = zg20

FPulse length = 11.500 usec
Regycle delay = 1.000 sec

MA = 8

Solvent =CDCI2

PTS1d = 65538

F1 = 500.209958 MHz
F2 1.000000 MHz
SW1= 10000.00 Hz
AT1= 8.55sec

Hz per Ft 1stD= 0.15Hz
SW2 = 1.00 Hz

Hz per Ft ZndD = 1.00 Hz
01 = 30748187 Hz

02 = -1.0000 Hz
LB1= 0.20 Hz
TP A= 000

BE= 0.00

C= 0.00

.28

5.290
2.339
1.545
0.000

S244




Ph

CHj;

Ph

10

E:ASJRYM1-MMRV D-sjr-08-31-C

12:50:28 451 #0800 shacjirv@DESKTOP-EV
USER: root
SOLVENT: CDCI2
Experiment = zgpg230
Pulse length = 12.000 usec
Recycle delay =  2.000 sec
MA = 200
Solvent =CDCI2
PTS1d = 32788
F1 = 150972221 MHz
F2 = 1.000000 MHz
SW1= 3571429 Hz
AT1= 092sec
Hz per Pt 1stD= 1.02 Hz
Swz= 1.00 Hz
Hz per Pt 2ndD= 1.00 Hz
01 = 15114.5049 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TF A= 0.00

B= 0.00

C= 0.00

154 676

143.557
140.301
137.326
130.423
129441
128.936
128.553
128.337
126.654
123.846

106.200

77.369
77.160
76.943

48 496

21.39:

200

a0

_ T
0 PPM

S245



27N

Ph

Ph

"

EASJRND1-NMRV 1-5jr-08-15-H

08:53:03.925 +0800 shacjiru@DESKTOP-EV
USER: root

SOLVENT: CDCI2
Experiment = zg30

Fulse length = 10.000 usec
Recycle delay = 1.000 sec
H& = 18

Solvent = CDCI2

PTS1d = 65538

F1 = 800.409973 MHz

F2 = 1.000000 MHz
SW1= 1190478 Hz

AT1= EB51sec
Hz per Pt 1stD= 0.18 Hz
sSwz2= 1.00 Hz

Hz per Pt 2ndD= 1.00 Hz
01 = 3859245327 H=
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.307
7.294
7.282
7.259
7.225
7216

A
T
[x)

212

ores

G.786
]

822

N

5216

2.823
291

2.800
2.889
2877
2.866
2.854

AL__am.

»

1.536
1.221
1.210

no14

10
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27N

Ph

Ph

"

ENSJRVDT-MMRY 1-5jr-D8-15-C

Tue Mowv 10 19:41:32 2020
USER: nmrsu

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 2.200 usec
Recycle delay = 2.000 sec
WA = 1024

Solvent = CDCI3

FID PTS1d = 32768
PTS1d = 327688

F1 = 1258156828 MHz
F2 = 1.000000 MHz
SW1 = 2978180 Hz
AT1= 1.10 sec

Hz per Pt 1stD= 0.81 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 125957754 Hz
02 = -1.0000 Hz

162.427

143.850
139.1886

128.920
128.725
128.443
126.494

N4

104.704

7713
77160
76.900

486456

28.043

21.184

T
200

a0

S247



