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General: All operations were performed under an argon atmosphere. 'H, '*C and 3'P spectra were
recorded on an ECS-400 (400 MHz for 'H, 128 MHz for "B, 100 MHz for '3C, and 160 MHz for
31P), an ECX-400 (400 MHz for 'H and 160 MHz for *'P), or an ECZ-500 (500 MHz for 'H, 125
MHz for *C, and 200 MHz for 3'P) spectrometer in CDCls, C¢Ds, acetone-ds, or dmso-de.
Chemical shifts are expressed in parts per million (ppm) downfield from tetramethylsilane (o1 0.00,
dc 0.00), BF3+OEt; (o8 0.00), 85% H3PO4 aq. (dp 0.00), or CsFs (8r —163.00) and are referenced to
residual solvents (6n 7.26 and dc 77.0 for chloroform, 6 7.16 and dc 128.06 for CsHe, du 7.05 and
d¢c 206.26 for acetone-ds, and Sy 2.50 for dmso-ds). IR spectra were recorded on an FT/IR-460 plus
(JASCO Co., Ltd.) with an ATR PRO450-S accessory (JASCO Co., Ltd.). High resolution mass
spectra (HRMS) were recorded on a BRUKER micrOTOF II and a JEOL JMS-T100 spectrometer.
Silica Gel 60 (Kanto Chemical Co., Inc.) was used for flash column chromatography. A Merck
Kieselgel 60 Fass (0.25 mm thickness, coated on glass 20 x 20 ¢cm?) plate was used for analytical
thin layer chromatography (TLC). THF, Et;O, hexanes and toluene were purified by solvent
purification system of Glass-Contour. n-Octane was purchased from Tokyo Chemical Industry and
degassed by freeze-pump-thaw technique and dried over 4A molecular sieves. Benzene-ds was
purchased from ACROS chemicals and dried and degassed by benzophenone ketyl. Chloroform-d
was purchased from Kanto Chemicals. Unless otherwise noted, materials were purchased from
Sigma-Aldrich Corporation, FUJIFILM Wako Pure Chemical Corporation, Tokyo Chemical
Industry Corporation, and Kanto Chemical Corporation.
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General procedure for the synthesis of aryl diphenylphosphinites

OH OPPh,
X Ph,PCI (1.0 equiv.)
| Et3N (1.0 equiv.)
R// Et,0, 0 °C - rt, overnight R
10 mmol

In a 100 mL two-neck flask, a phenol derivative (10.0 mmol) was dissolved in Et:O (30.0 mL)
under an argon atmosphere. The flask was cooled to 0 °C in an ice-bath, and triethylamine (10.0
mmol) and chlorodiphenylphosphine (10.0 mmol) were successively added. The flask was allowed
to stand at room temperature and stirred overnight. The solution was filtered through a short pad of

alumina and Celite®, and the filtrate was concentrated under reduced pressure to give the product.

OPPh,

Me
1b (colorless oil, 2.0 g, 7.0 mmol, 70%)
The spectral data were in good agreement with the literature values.!
'"H NMR (CDCls, 400 MHz) 6 = 7.61-7.56 (m, 4H), 7.42-7.32 (m, 6H), 7.10-6.98 (m, 4H), 2.28 (s,
3H).

OPPh,

OMe

1c (white solid, 1.6 g, 5.2 mmol, 51%)

The spectral data were in good agreement with the literature values.?

'"H NMR (CDCls, 400 MHz) & = 7.61-7.55 (m, 4H), 7.43-7.34 (m, 6H), 7.05-6.90 (m, 2H),6.82-6.76
(m, 2H), 3.75 (s, 3H).

OPPh,

CFs

1d (colorless oil, 1.6 g, 4.5 mmol, 45%)

"H NMR (C¢Ds, 500 MHz) & = 7.58-7.52 (m, 4H), 7.20 (d, J = 8.0 Hz, 2H), 7.13-7.40 (m, 6H), 7.97
(d, J = 8.0 Hz, 2H); *'P NMR (C¢Ds, 200 MHz) 6 = 113.3; 'F NMR (C¢Ds, 465 MHz) § = —62.5;
BBC NMR (C¢Ds, 125 MHz) 6 = 160.2 (d, J = 10.7 Hz), 140.6 (d, J = 18.3 Hz), 131.0 (d, J = 22.8
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Hz), 130.3, 128.9 (d, J = 7.5 Hz), 127.2 (d, J = 3.8 Hz), 125.0 (q, J = 272 Hz), 124.7 (q, J = 32.5
Hz), 119.1 (d, J = 11.3 Hz); IR (ATR) 3053.6, 1610.3, 1510.1, 1434.8, 1322.0, 1228.4, 1106.0 cm™!;
HRMS (ESI): Calcd for Ci9H;sF3OP [M+H]":347.0807; Found: 347.0790.

OPPh,

F
le (colorless oil, 2.1 g, 7.1 mmol, 71%)

"H NMR (C¢Ds, 500 MHz) & = 7.62-7.54 (m, 4H), 7.14-7.02 (m, 6H), 6.92-6.86 (m, 2H), 6.68-6.60
(m, 2H); 3'P NMR (C¢Ds, 200 MHz) & = 114.4; '"F NMR (C¢Ds, 465 MHz) 6 = —112.3; 3C NMR
(CeéDs, 125 MHz) 6 = 158.8 (d, J = 241.8 Hz), 153.9 (d, J = 2.4 Hz), 141.4 (d, J = 18.0 Hz), 130.9
(d, J=22.8 Hz), 130.0, 128.8 (d, J = 7.1 Hz), 120.4 (dd, J = 10.8, 8.4 Hz), 116.2 (d, J = 22.8 Hz);
IR (ATR) 3053.7, 1497.5, 1433.8, 1194.7, 1090.6 cm'; HRMS (ESI): Calcd for CisHisFOP
[M+H]":297.0839; Found: 297.0831.

OPPh,

cl

1f (white solid, 2.0 g, 6.5 mmol, 65%)

The spectral data were in good agreement with the literature values.?

'H NMR (CDCl3, 400 MHz) 8 = 7.61-7.54 (m, 4H), 7.44-7.37 (m, 6H), 7.23-7.19 (m, 2H),
7.08-7.03 (m, 2H).

OPPh,

Br
1g (white solid, 2.7 g, 5.5 mmol, 75%)
'"H NMR (C¢Ds, 500 MHz) & = 7.58-7.51 (m, 4H), 7.11-7.01 (m, 8H), 6.84-6.78 (m, 2H); 3'P NMR
(CeD¢, 200 MHz) 6 = 113.6; *C NMR (C¢Ds, 125 MHz) & = 156.9 (d, J = 9.6 Hz), 141.1 (d, J =
18.0 Hz), 132.8, 131.0 (d, J = 22.8 Hz), 130.1, 128.8 (d, /= 7.1 Hz), 121.0 (d, /= 10.8 Hz), 115.4;
IR (ATR) 3065.3, 1582.3, 1573.6, 1478.2, 1433.8, 1220.7, 1097.3 cm™'; HRMS (ESI): Calcd for
CisH1sBrOP [M+H]":357.0038; Found: 357.0040.
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OPPh,

|
1h (white solid, 2.0 g, 4.9 mmol, 49%)

"H NMR (C¢Ds, 500 MHz) 6 = 7.55 (t, J = 7.5 Hz, 4H), 7.25 (d, J = 8.3 Hz, 2H), 7.14-7.01 (m, 6H),
6.72 (d, J = 8.3 Hz, 2H); 3'P NMR (C¢Ds, 200 MHz) & = 113.1; *C NMR (C¢Ds, 125 MHz) & =
157.6 (d,J=10.8 Hz), 141.0 (d, /= 17.9 Hz), 138.8, 130.9 (d, J = 22.8 Hz), 130.1, 128.8(d, /= 7.1
Hz), 121.4 (d, J = 10.8 Hz), 85.7; IR (ATR) 3073.9, 1577.5, 1475.3, 1211.1, 1164.8, 1092.5 cm™};
HRMS (ESI): Calcd for CisHisIOP [M+H]": 404.9900; Found:404.9886.

OPPh,

COOMe

1i (white solid, 1.1 g, 3.3 mmol, 34%)

'"H NMR (C¢Ds, 500 MHz) & = 8.03 (d, J = 8.5, 2H), 7.55 (t, J = 7.5 Hz, 4H), 7.20-7.02 (m, 8H),
3.45 (s, 3H); *'P NMR (C¢Ds, 200 MHz) 6 = 112.5; 3C NMR (C¢Dg, 125 MHz) 8 = 165.9, 161.1 (d,
J=10.9 Hz), 140.4 (d, J = 16.9 Hz), 131.7, 130.7 (d, J = 22.8 Hz), 129.9, 128.5 (d, J = 6.0 Hz),
124.9, 118.5 (d, J = 12.0 Hz), 51.2; IR (ATR) 1718.3, 1598.7, 1503.2, 1431.9, 1309.4, 1271.8,
1235.2, 1167.7, 1101.2, 1009.6 cm™'; HRMS (ESI): Caled for CyoHisOsP [M+H]*:337.0988;
Found:337.0985.

OF’Ph2

1j (white solid, 2.3 g, 7.0 mmol, 70%)

The spectral data were in good agreement with the literature values.*

'"H NMR (CDCl3, 400 MHz) & =7.79-7.74 (m, 2H), 7.70 (d, J = 10.0 Hz, 1H), 7.64 (td, J = 10.0, 3.0
Hz, 4H), 7.51 (t,J = 3.0 Hz 1H), 7.45-7.38 (m, 7H), 7.38-7.32 (m, 2H).

OPPh,

Me

1k (white solid, 1.2 g, 4.1 mmol, 41%)

"H NMR (C¢Ds, 500 MHz) 8 = 7.68-7.62 (m, 4H), 7.12-7.02 (m, 7H), 6.99 (t, J = 7.8 Hz, 1H), 6.67
(d, J=17.8 Hz, 2H), 2.00 (s, 3H); *'P NMR (CsDs, 200 MHz) 8 = 110.9; 1*C NMR (CsDs, 125 MHz)
5=158.0(d,J=9.5Hz), 141.8 (d, J=17.9 Hz), 139.9, 130.9 (d, J = 22.8 Hz), 129.9, 129.7, 128.8
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(d,J=7.1 Hz), 123.8, 120.1 (d, J= 10.8 Hz), 116.3 (d, J = 12.0 Hz), 21.3; IR (ATR) 3052.8, 1603.5,
1582.3, 1484.0, 1433.8, 1250.6, 1145.5, 1094.4 cm™'; HRMS (ESI): Caled for C1oH;sOP [M+H]*:
293.1090; Found: 293.1088.

OPPh,

Cl

11 (colorless oil, 1.9 g, 6.2 mmol, 62%)

"H NMR (C¢Ds, 500 MHz) 8 = 7.56-7.51 (m, 4H), 7.30 (dd, J = 4.0, 2.3 Hz 1H), 7.10-7.00 (m, 6H),
6.93 (br d, J= 8.0 Hz, 1H), 6.79 (dd, J= 8.0, 2.3 Hz, 1H), 6.68 (t, J = 8.0 Hz, 1H); 3'P NMR (C¢Ds,
200 MHz) 6 = 113.6; 3C NMR (C¢Ds, 125 MHz) & = 158.5 (d, J= 10.8 Hz), 140.8 (d, J = 18.0 Hz),
135.2, 130.9 (d, J = 22.8 Hz), 130.7, 130.1, 128.8 (d, J = 7.3 Hz), 123.0, 119.8 (d, J = 10.8 Hz),
117.3 (d, J = 11.9 Hz); IR (ATR) 3055.7, 1586.2, 1472.4, 1433.8, 1215.9, 1088.6 cm™!; HRMS
(ESI): Caled for Ci13HisCIOP [M+H]":313.0544; Found: 313.0534.

OPPh,

MeO

1m (colorless oil, 1.9 g, 6.3 mmol, 63%)

"H NMR (C¢Ds, 500 MHz) 8 = 7.67-7.61 (m, 4H), 7.11-7.01 (m, 6H), 6.98-6.89 (m, 3H), 6.51 (dd,
J =18.5, 2.0 Hz, 1H), 3.20 (s, 3H); *'P NMR (CsDs, 200 MHz) & = 111.3; 3C NMR (C¢Ds, 125
MHz) 6 = 161.5, 159.4 (d, J = 10.8 Hz), 141.5 (d, J=21.6 Hz), 131.0 (d, J = 22.8 Hz), 130.4, 129.9,
128.8 (d, J=17.3 Hz), 111.3 (d, J = 12.0 Hz), 109.0, 105.4 (d, J = 10.8 Hz), 54.8; IR (ATR) 3071.1,
3053.7, 3002.6, 2957.3, 2938.0, 2832.9, 1598.7, 1588.1, 1487.8, 1433.8, 1261.2, 1191.8, 1138.8
cm'; HRMS (ESI): Caled for C19H1302P [M+H]*: 309.1039; Found: 309.1034.

o OPPh,
I
O

1n (white solid, 2.3 g, 7.0 mmol, 70%)

"H NMR (C¢Ds, 500 MHz) 6 = 7.64-7.56 (m, 4H), 7.12-7.01 (m, 6H), 6.81 (s, 1H), 6.59 (dt, J= 8.5,
2.5 Hz, 1H), 6.46 (d, J = 8.5 Hz, 1H), 5.22 (s, 2H); *'P NMR (CsDs, 200 MHz) 6 = 114.4; 3C NMR
(CséDs, 125 MHz) 6 = 153.0 (d, /= 9.6 Hz), 148.8, 143.6, 141.7 (d, J = 18.0 Hz), 131.0 (d, /= 21.6
Hz), 129.9, 128.7 (d, J = 6.0 Hz), 111.4 (d, J = 12.0 Hz), 108.3, 102.1 (d, J = 9.5 Hz), 101.3; IR
(ATR) 2909.1, 1624.7, 1500.4, 1483.0, 1240.0, 1183.1, 1122.4, 1094.4 cm™!; HRMS (ESI): Calcd
for C19H1603P [M+H]": 323.0832; Found: 323.0819.
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S
N

1o (beige solid, 1.2 g, 3.8 mmol, 38%)

1o was synthesized according to the slightly modified procedure as follows.

In a 100 mL two-neck flask, 6-hydroxyquinoline (1.45 g, 10.0 mmol) was dissolved in THF (30.0
mL) under an argon atmosphere. The flask was cooled to 0 °C in an ice-bath, and triethylamine
(2.77 mL, 20.0 mmol) and chlorodiphenylphosphine (1.84 mL, 10.0 mmol) were successively
added. The flask was allowed to stand at room temperature and stirred for 2 h. The solution was
filtered through a short pad of Celite®. After the filtrate was concentrated under reduced pressure,
the resulting solid was precipitated from hexane/ dichloromethane to give 1o.

'"H NMR (CDCl3, 500 MHz) & = 8.79 (dd, J = 4.0, 1.5 Hz, 1H), 8.04-8.00 (m, 2H), 7.68-7.60 (m,
4H), 7.57 (dd, J=9.0, 2.5 Hz 1H), 7.47 (t, J = 2.5 Hz, 1H) 7.45-7.38(m, 6H), 7.32 (dd, J = 8.5, 4.0
Hz 1H); 3'P NMR (CDCl3 200 MHz) 8 = 112.4; 3C NMR (CDCl; 125 MHz) 8 = 155.4 (d, J=9.5
Hz), 148.9, 145.0, 140.4 (d, J = 16.8 Hz), 135.3, 131.1, 130.7 (d, J = 22.8 Hz), 130.1, 129.2, 128.7
(d, J=17.3 Hz), 1242 (d, J = 7.1 Hz), 121.5, 113.1 (d, J = 13.0 Hz); IR (ATR) 3067.2, 2351.8,
2320.0, 1619.9, 1592.9, 1497.5, 1376.0, 1319.1, 1220.7, 1160.0 cm™'; HRMS (ESI+) Calcd for
C21H17NOP [M+H]*: 330.1048; Found: 330.1057.

h-PPhe

O

4 (white solid, 1.3 g, 4.7 mmol, 47%)

The spectral data were in good agreement with the literature values®

'"H NMR (C¢Ds, 500 MHz) & = 7.48-7.42 (m, 4H), 7.40-7.33 (m, 6H), 7.19 (t, J = 7.9 Hz, 2H),
7.04-6.98 (m, 2H), 6.81 (t,J = 7.9 Hz, 1H), 4.37 (d, /= 7.4 Hz, 1H).
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General procedure for C—H borylation of aryl diphenylphosphinites

Procedure A
OPPh, OH
HBpin (1.1 equiv.) BF.K
| X [RuCly(p-cymene)], (0.5 mol%) KHF, (4.0 equiv.) | X 3
S n-octane, 150 °C, 6 h MeOH V&%
R then HCI aq.

A solution of [RuClx(p-cymene)]> (0.9 mg, 1.5 umol) and aryl diphenylphosphinite 1 (0.30 mmol)
in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 6 h. IN HCl aq. was added to the solution at room temperature, and the
mixture was stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined
organic layers were washed with brine and dried over MgSO4. After filtration to remove the drying
agent, the filtrate was evaporated to give a crude product. To a MeOH solution (1.5 mL) of the
crude product was added KHF, (93.7 mg, 1.2 mmol) at room temperature, and the mixture was
stirred for 24 h. The suspension was evaporated at 40°C for 20 min, and residual white solids were
dissolved in acetone (5.0 mL). After insoluble salts were filtered off, the filtrate was concentrated to
ca. 1 mL volume. Then, toluene (ca. 1 mL) was added, and the remaining acetone was removed
under reduced pressure to give the suspension in toluene. The resulting beige solids were collected
by filtration and rinsed with excess n-hexane and a small amount of cold MeOH (ca. 0°C) to give

aryl trifluoroborate 2.

Procedure B

OPPh, OH
HBpin (1.1 equiv.) BF.K
| AN [RuCly(p-cymene)], (0.5 mol%) KHF, (4.0 equiv.) | X 3
S n-octane, 150 °C, 6 h MeOH =
R then HCI aq. R

A solution of [RuClx(p-cymene)]> (0.9 mg, 1.5 umol) and aryl diphenylphosphinite 1 (0.30 mmol)
in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 6 h. IN HCI aq. was added to the solution at room temperature, and the
mixture was stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined
organic layers were washed with brine and dried over MgSO4. After filtration to remove the drying
agent, the filtrate was evaporated to give a crude product. To a MeOH solution (1.5 mL) of the
crude product was added KHF, (93.7 mg, 1.2 mmol) at room temperature, and the mixture was

stirred for 24 h. After the suspension was evaporated at 40°C for 20 min, the resulting beige solid
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was collected by filtration and rinsed with a small amount of cold MeOH (ca. 0°C) to give aryl

trifluoroborate 2.

This reaction should be conducted inside an explosion proof wall. This reaction is performed in a

sealed glass tube at 150 °C which is over the boiling point of n-octane. Furthermore, H> is

generated during the reaction. The volume of the dead space inside the glass ware is ca. 34.5 cm?.

OH
BF;K

Synthesized according to the procedure A.

2a (white solid, 46 mg, 0.23 mmol, 77%)

The spectral data were in good agreement with the literature values.®

"H NMR (acetone-ds, 500 MHz) & = 7.41 (q, J = 10.5 Hz, 1H), 7.27 (br d, J = 7.0 Hz, 1H),
6.93-6.88 (m, 1H), 6.63-6.57 (m, 1H), 6.52 (d, J= 8.5 Hz, 1H).

OH
BF3K

Me

Synthesized according to the procedure A.

2b (white solid, 49 mg, 0.23 mmol, 76%)

The spectral data were in good agreement with the literature values.®

"H NMR (acetone-ds, 500 MHz) 6 = 7.23 (q, J = 10.5 Hz, 1H), 7.08 (br s, 1H), 6.71 (dd, J= 8.0, 2.5
Hz, 1H), 6.41 (d, /= 8.0 Hz, 1H), 2,13(s, 3H).

OH
BF3K

OMe
Synthesized according to the procedure B.
2¢ (white solid, 68 mg, 0.29 mmol, 96%)
The spectral data were in good agreement with the literature values.’

'H NMR (acetone-ds, 500 MHz) & = 7.07 (q, J = 11.0 Hz, H), 6.84 (br s, 1H), 6.45 (dd, J = 8.5, 3.5
Hz, 1H), 6.40 (d, J = 8.5 Hz, 1H), 3.61 (s, 3H).
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OH

©/BF3K

CFs
Synthesized according to the procedure A.

2d (white solid, 46 mg, 0.17 mmol, 57%)

"H NMR (acetone-ds, 500 MHz) & = 8.02 (q, /= 11.5 Hz, 1H), 7.59 (br s, 1H), 7.24 (dd, J=8.5, 2.0
Hz, 1H), 6.66 (d, J = 8.5 Hz, 1H); 3C NMR (acetone-ds, 125 MHz) 6 =164.2, 131.2, 126.8 (q, J =
271.6 Hz), 124.9 (d, J = 3.6 Hz), 120.6 (q, J = 31.1 Hz), 114.3, 1C(C-B) is missing.; ’F NMR
(acetone-ds, 465 MHz), 5 = —62.3 (s), —139.2 (m); ''B NMR (acetone-ds, 158 MHz) & = 3.06 (q, J =
52.8 Hz); IR (ATR) 1329.7, 1239.0, 1181.2, 1113.7, 1079.0 cm™!; HRMS (ESI): Caled for
C7H4BF6O [M—K]: 229.0265; Found: 229.0255.

OH
©/BF3K

F
Synthesized according to the procedure A.
2e (white solid, 52 mg, 0.24 mmol, 80%)
"H NMR (acetone-ds, 500 MHz) & = 7.28 (q, J = 10.5 Hz 1H), 6.93 (br d, J = 7.5 Hz, 1H), 6.62 (td,
J=8.5,3.5 Hz, 1H), 6.49 (dd, J = 8.5, 4.0 Hz 1H); '3C NMR (acetone-ds, 125 MHz) 6 =157.4 (d, J
= 234.6 Hz), 156.9, 119.1(d, J = 19.1 Hz), 114.6, 113.2 (d, J = 24.0 Hz), 1C(C-B) is missing.; '°F
NMR (acetone-ds, 465 MHz), & = —131.0 (s), —139.7 (m); ''"B NMR (acetone-des, 158 MHz) & =
2.99 (q, J=54.2 Hz); IR (ATR) 3565.7, 1487.8, 1417.4, 1265.1, 1187.0, 1144.6 cm™!; HRMS (ESI):
Calcd for C¢H4BF4O [M—K]:179.0297; Found: 179.0294.

OH
BF3K

cl
Synthesized according to the procedure A.

2f (white solid, 69 mg, 0.29 mmol, 98%)

The spectral data were in good agreement with literature values.®

'H NMR (acetone-ds, 500 MHz) & = 7.54 (q, J = 11.0 Hz, 1H), 7.19 (br s, 1H), 6.85 (dd, J = 8.8, 3.0
Hz, 1H), 6.48 (d, J = 8.8 Hz 1H).
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OH
©/BF3K

Br
Synthesized according to the procedure A.
2g (white solid, 74 mg, 0.26 mmol, 88%)
"H NMR (acetone-ds, 500 MHz) & = 7.55 (q, J = 11.0 Hz 1H), 7.36 (br s, 1H), 7.02 (dd, J = 8.5, 3.0
Hz, 1H), 6.47 (d, J = 8.5 Hz 1H); '3C NMR (acetone-ds, 125 MHz) § =160.4, 136.6, 130.1, 116.5,
111.6, 1C(C-B) is missing.; '”F NMR (acetone-ds, 465 MHz), & = —-139.3 (m); "B NMR
(acetone-ds, 158 MHz) 6 = 2.85 (q, J = 52.8 Hz); IR (ATR) 3523.3, 1600.6, 1482.0, 1390.4, 1241.0,
1121.4 em™'; HRMS (ESI): Caled for CaHsBBrF;0 [M-K]: 238.9496; Found: 238.9502.

OH
©/BF3K

|
Synthesized according to the procedure B.
2h (white solid, 95 mg, 0.29 mmol, 97%)
"H NMR (acetone-ds, 500 MHz) & = 7.60-7.51 (m, 2H), 7.21(dd, J = 8.5, 2.5 Hz, 1H), 6.39 (d, J =
8.5 Hz, 1H); *C NMR (acetone-ds, 125 MHz) & =160.1, 142.8, 136.2, 117.3, 82.1, 1C(C-B) is
missing.; '’F NMR (acetone-de, 465 MHz), § = —137.9 (m); "B NMR (acetone-de, 158 MHz) & =
2.71 (q, J = 54.2 Hz); IR (ATR) 3505.0, 1595.8, 1478.2, 1381.8, 1245.8, 1177.3, 1120.4 cm};
HRMS (ESI): Calcd for C¢H4BF310 [M—K]™: 286.9358; Found: 286.9361.

OH
BF;K

COOMe
Synthesized according to the procedure B.
2i (white solid, 58 mg, 0.22 mmol, 75%)
"H NMR (acetone-ds, 500 MHz) & = 8.12-8.02 (m, 2H), 7.65 (dd, J = 8.5, 2.5 Hz, 1H), 6.59 (d, J =
8.5 Hz 1H), 3.76 (s,3H); *C NMR (acetone-ds, 125 MHz) & =168.2, 165.8, 136.7, 130.1, 121.1,
114.2, 51.4, 1C(C-B) is missing.; '”F NMR (acetone-ds, 465 MHz), & = —138.7 (m); !'B NMR
(acetone-ds, 158 MHz) 6 = 3.22 (q, J = 52.8 Hz); IR (ATR) 3512.7, 1700.0, 1613.2, 1438.6, 1313.3,
1229.4, 1163.8 cm™!; HRMS (ESI): Calcd for CsH7BF303 [M—K]™: 219.0446; Found: 219.0445.
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OH
BF3K

Synthesized according to the procedure B.

2j (white solid, 65 mg, 0.26 mmol, 86%)

The spectral data were in good agreement with literature values.®

"H NMR (dmso-ds, 500 MHz) & = 7.68-7.52 (m, 4H), 7.24 (t, J = 7.5 Hz, 1H), 7.14 (d, J= 7.5 Hz
1H), 6.88 (s, 1H)

OH
BF3K

Me

Synthesized according to the procedure A.

2k (white solid, 55 mg, 0.26 mmol, 85%)

The spectral data were in good agreement with literature values.®

"H NMR (acetone-ds, 500 MHz) 6 = 7.40 (q, J = 10.5 Hz, 1H), 7.14 (d, J= 6.5 Hz, 1H), 6.43 (d, J =
6.5 Hz 1H), 6.35 (s, 1H), 2.15 (s, 3H).

OPPh

% HBpin (1.1 equiv.) o o
pin (1.1 equiv. . .
/© [RuCly(p-cymene)], (0.5 mol%) HCI aq. /©/Bpln mej@
al n-octane, 150 °C, 6 h cl cl
21 3l

1l

69% (89:11)

Borylation of 11: A solution of [RuClx(p-cymene)]> (0.9 mg, 1.5 umol) and 11 (93.8 mg, 0.30
mmol) in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 6 h. IN HCIl aq. was added to the solution at room temperature, and the
mixture was stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined
organic layers were washed with brine and dried over MgSOs. After filtration to remove the drying
agent, the filtrate was evaporated to give a crude product. The crude mixture was passed through a
short pad of silica gel using CH>Cl, as an eluent to afford a mixture of the borylation products 21
and 31 as colorless oil (53 mg, 0.21 mmol, 69%, 21:31 = 89:11). These regioisomers were
inseparable by column chromatography, and the ratio was determined by '"H NMR.

The spectral data were in good agreement with literature values.’
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21: 'H NMR (CDCl3, 500 MHz) & = 7.91 (s, 1H), 7.51 (d, J = 10.0 Hz, 1H), 6.91-6.82 (m, 2H), 1.36
(s, 12H).

31: 'H NMR (CDCls, 500 MHz) & = 8.63 (s, 1H), 7.23 (t, J = 10.8 Hz, 1H), 6.77(d, J = 10.8 Hz, 1H),
1.40 (s, 12H), a phenolic OH is missing.

_PPhy(BH
PPh, , , 0 2(BH3)
HBpin (1.1 equiv.) Boi
[RuCly(p-cymene)], (0.5 mol%)  BHg-thf (3.0 equiv.) pin
MeO n-octane, 150 °C, 6 h THF, rt, 3 h MeO
im 2m

Borylation of 1m: A solution of [RuCly(p-cymene)]> (0.9 mg, 1.5 umol) and 1m (92.5 mg, 0.30
mmol) in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system. After 6 h, the solvent was removed under reduced pressure, and the obtained
crude material was suspended in THF (1.0 mL). BH3ethf (0.9 M solution in THF, 1.5 mL, 1.4
mmol) was added to the solution at room temperature, and then the mixture was stirred for 3 h. The
reaction was quenched by adding H>O at 0 °C, and the obtained crude material was purified by
silica gel chromatography (hexane: ethyl acetate = 5:1) to give the borylation product 2m
containing a small amount of 1m. These compounds were inseparable, and the yield of 2m was
calculated to be 68% (0.21 mmol) by 'H NMR.

'H NMR (CDCls, 500 MHz) & = 8.06-7.98 (m, 4H), 7.65 (d, J = 8.8 Hz 1H), 7.58-7.42 (m, 6H),
6.71(s, 1H), 6.63 (d, J = 8.8 Hz, 1H), 3.67 (s, 1H), 1.27 (s, 12H), BH3 are missing.; 3C NMR
(CDClI3, 100 MHz) 6 =163.0, 158.8 (d J = 4.7 Hz), 138.2, 132.6, 132.3, 132.1, 132.0, 128.5 (d, J =
10.4 Hz) 110.4, 106.0 (d, J = 4.8 Hz), 83.5, 55.4, 25.0;3'P NMR (CDCls, 200 MHz) & = 107.6 (br),
B NMR (CDCl3, 158 MHz) 8 = 29.9 (br), —39.3 (br); IR (ATR) 2975.6, 2929.3, 2384.6, 1605.5,
1416.5, 1349.9, 1238.1, 1131.1, 1074.2 cm™!; HRMS (FD): Caled for CosH31B204P [M]7:448.2146;
Found: 448.2138.

PPH (BH3)

HBpin (1.1 equiv.) 3 Bpln
0] OPPh, [RuCly(p-cymene)], (0.5 mol%)  BHathf (3.0 equiv.)
< < < PPh2

n-octane, 150 °C, 6 h THF, rt, 3 h
o Bpin BH3

1n
89% (62 : 38)

Borylation of 1n: A solution of [RuClx(p-cymene)]> (0.9 mg, 1.5 pumol) and 1n (96.7 mg, 0.30

mmol) in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
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equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system. After 6 h, the solvent was removed under reduced pressure, and the obtained
crude material was suspended in THF (1.0 mL). BH3*thf (0.9 M solution in THF, 1.5 mL, 1.4
mmol) was added to the solution at room temperature, and then the mixture was stirred for 3 h. The
reaction was quenched by adding H>O at 0 °C, and the obtained crude material was purified by
silica gel chromatography using toluene as an eluent to give a fraction of 2n containing a small
amount of 3n (2n:3n = 93:7) and a fraction of 3n containing a small amount of 1n and 2n
(In:2n:3n = 14:3:83). The yields were calculated to be 55% for 2n (0.16 mmol) and 34% for 3n
(0.10 mmol) by '"H NMR.

BH3

o OPPh,
SIX
o)

Bpin

2n (white solid, 0.16 mmol, 55%)

'"H NMR (CDCls, 500 MHz) 6 = 8.00-7.94 (m, 4H), 7.54-7.43 (m, 2H), 7.48-7.42 (m, 4H), 7.13 (s,
1H), 6.48 (s, 1H), 5.92 (s, 2H), 1.21 (s, 12H). BH; are missing.; 3C NMR (CDCls, 100 MHz) & =
152.9 (d, J=4.8 Hz), 150.6, 144.3, 132.7, 132.2, 132.1, 132.0, 128.6 (d, /= 10.8 Hz), 114.4, 102.9,
101.9, 83.7, 24.9; *'P NMR (CDCls, 200 MHz) 6 = 109.2 (br); "B NMR (CDCls, 158 MHz) & =
30.1 (br), —39.8 (br); IR (ATR) 3059.5, 2975.6, 2385.5, 1725.0, 1619.9, 1485.9, 1424.2, 1370.2,
1315.2, 1241.9, 1110.8, 1037.5 cm™!; HRMS (FD): Calcd for C25H29B2OsP [M]": 462.1939; Found:
462.1928.

Bpin ?Hs

o OPPh,
<
o]

3n (white solid, 0.1 mmol, 34%)

'H NMR (CDCLs, 500 MHz) § = 7.98-7.90 (m, 4H), 7.54-7.43 (m, 6H), 6.60 (d, J = 8.5 Hz, 1H),
6.33 (d, J = 8.5, 1.0 Hz, 1H), 5.99 (s, 2H), 1.21 (s, 12H); '*C NMR (CDCls, 100 MHz) § =153.7,
151.1 (d J = 4.8 Hz), 144.0, 132.8, 132.3, 132.0, 131.9, 128.5 (d, J= 10.8 Hz) 112.7 (d, J = 4.8 Hz),
109.9, 101.7, 83.8, 24.9;3'P NMR (CDCL, 200 MHz) § = 108.6 (br); ''B NMR (CDCL, 158 MHz)
8 =129.3 (br), —40.2 (br); IR (ATR) 2974.7, 2917.8, 2397.1, 1638.2, 1437.7, 1329.7, 1209.2, 1135.9,
1050.1 cm'; HRMS (FD): Caled for CosHaoB2OsP [M]*:462.1939; Found: 462.1956.
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KHF, (4.0 equiv.)

_ OPPh, HBpin (1.1 equiv.) OH
(\/O/ [RUCI,(p-cymene)], (1.0 mol%) H,O. MeOH, rt (\/@
SN n-octane, 150 °C, 90 min then KoCOg (2.0 equiv.) BF.K
rt, 30 min 3
10 2

Borylation of 1o: A solution of [RuCly(p-cymene)]> (1.8 mg, 3.0 umol) and 1o (98.8 mg, 0.30
mmol) in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 pL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 90 min. After removal of the solvent under reduced pressure, H-O (1.0 mL),
KHF; (93.7 mg, 1.2 mmol), and MeOH (1.0 mL) were successively added and then stirred at room
temperature. After 24 h, K2COs (80.5 mg, 0.6 mmol) was added to the solution, and the
mixture was stirred for 30 min. The suspension was evaporated at 40°C for 20 min, and the
resulting beige solids were collected by filtration, which were rinsed with a small amount of cold
MeOH to give 20 containing small amounts of KBFs and K[HOBF3] (ca. 20:KBF4:K[HOBF;] =
100:2:5 in 'F NMR) (60.3 mg). The yield of 20 was calculated to be 78%.

'"H NMR (dmso-ds, 500 MHz) & = 8.55 (dd, J = 4.5, 1.5 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H),
7.88-7.78 (m, 2H), 7.25 (dd, J = 8.0, 4.0 Hz, 1H), 6.92 (s, 1H; 3C NMR (dmso-ds, 100 MHz) &
=158.7, 146.1, 143.7, 133.4, 133.1, 128.3, 120.1, 106.2, 1C(C-B) is missing.; ’F NMR (dmso-db,
465 MHz), 8 = —136.1; "B NMR (dmso-ds, 158 MHz) 6 = 2.26 (br); IR (ATR) 3045.2, 2926.0,
1625.1, 1440.6, 1416.4, 1349.3, 1330.7, 1222.6, 1157.3, 1114.5 cm!; HRMS (ESI-) Calcd for
CoHsBF3NO [M-K]:212.0495; Found: 212.0504.

PPh

HN™ "% HBpin (2.5 equiv.) NH;
[RuCly(p-cymene)], (2.5 mol%) HCI aq. Bpin
n-octane, 150 °C, 6 h
4 5

Borylation of 4: A solution of [RuCly(p-cymene)]> (0.9 mg, 1.5 umol) and 4 (83.2 mg, 0.30 mmol)
in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm)
equipped with a three-way stop cock under Ar. HBpin (47.4 puL, 0.33 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 6 h. 1IN HCI aq. was added to the solution at room temperature, and the
mixture was stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined

organic layers were washed with brine and dried over MgSQOs. After the filtration of the drying
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agent, the filtrate was evaporated to give a crude product. The crude product was purified by silica
gel chromatography (hexane: ethyl acetate = 20:1) to give the borylation products 5 as a colorless
oil (30 mg, 0.14 mmol, 46%).

The spectral data were in good agreement with the literature values.'”

'"H NMR (CDCls, 400 MHz) & = 7.61 (dd, J = 7.6, 1.6 Hz, 1H), 7.24-7.18 (m, 1H), 6.67 (t, J=7.6
Hz, 1H), 6.59 (d, J=7.6 Hz, 1H), 4.73 (br s, 2H), 1.34 (s, 12H).
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Procedure for C—H borylation of aryl phosphites (Scheme 3)

) ) OH
HBpin (3.1 equiv.)

OO 3P [RuCl,(p-cymene)l, (1.0 mol%) KHF, (4.0 equiv.) BF3K

R

n-octane, 150 °C, 6 h MeOH
then HCI agq.

6 R 2

A solution of [RuCly(p-cymene)]> (1.8 mg, 3.0 umol) and aryl phosphite 6 (0.30 mmol) in
n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm) equipped
with a three-way stop cock under Ar. HBpin (133.7 pL, 0.93 mmol) was added to the solution at
room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C in the
closed system for 6 h. 4N HCI aq. was added to the solution at room temperature, and the mixture
was stirred for 48 h. The mixture was extracted with AcOEt three times, and the combined organic
layers were washed with brine and dried over MgSO4. After filtration to remove the drying agent,
the filtrate was evaporated to give a crude product. To a MeOH solution (1.5 mL) of the crude
product was added KHF> (281 mg, 3.6 mmol) at room temperature, and the mixture was stirred for
24 h. The suspension was evaporated at 40°C for 20 min, and residual white solids were dissolved
in acetone (5.0 mL). After insoluble salts were filtered off, the filtrate was concentrated to ca. 1 mL
volume. Then, toluene (ca. 1 mL) was added, and the remaining acetone was removed under
reduced pressure to give suspension in toluene. The resulting beige solids were collected by
filtration and rinsed with excess n-hexane and a small amount of cold MeOH (ca. 0°C) to give aryl

trifluoroborate 2.

Procedure for one-pot borylation of phenol (Scheme 4)

OH OH
1) toluene, HBpin (4.0 mmol), Bpin
130 °C [RuCly(p-cymene)], (0.05 mmol),
+ P(NMey)3 ———— [(PhO)3P
2) remove n-octane, 150 °C, 6 h
solvent then KHF, aq., MeOH, rt, 48h 2a
3.0 mmol 1.0 mmol 1.7 mmol

(57% based on PhOH)

A solution of phenol (282 mg, 3.0 mmol) and P(NMe»); (181.3 pL, 1.0 mmol) in toluene (1.0 mL)
was placed in a 50 mL Schlenk flask under Ar, and the glass tube was closed. Then the mixture was
stirred at 130 °C in the closed system. After 8 h, the solvent was removed under reduced pressure at
100 °C for 1 h to give triphenyl phosphite 6a. To the same flask was added [RuClx(p-cymene)]>
(30.6 mg, 50 umol), n-octane (5.0 mL) and HBpin (575.2 pL, 4.0 mmol) under Ar, and then the
mixture was stirred at 150 °C in the closed system. After 6 h, KHF; (937 mg, 12 mmol), MeOH (3.0
mL) and H>O (2.0 mL) were added at room temperature, and the solution was stirred for 24 h. After
removal of volatile materials, the residual white solids were dissolved in acetone (10~15 mL). After
insoluble salts were filtered off, the filtrate was concentrated to ca. 1 mL volume. Then, toluene (ca.
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3 mL) was added, and the remaining acetone was removed under reduced pressure to give
suspension in toluene. The resulting beige solids were collected by filtration and rinsed with excess
n-hexane and a small amount of cold MeOH (ca. 0°C) to give aryl trifluoroborate 2a as white solids
(342 mg, 1.7 mmol, 57% based on phenol).
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Deuterium labeling experiments

1. Intermolecular competition experiment (Scheme 5a)
o PPhz  -PPhy

[RuCly(p-cymene)], (0.5 mol%) Bp'“ Bpin
+ HBpin
n-octane, 150 °C, 6 h,
1a d

then HCl aq
2a 37% 2a d 29%
1:1:1 KIE =1.3

A solution of [RuClx(p-cymene)]> (0.9 mg, 1.5 umol), 1a (41.7 mg, 0.15 mmol) and 1a-d (42.5 mg,
0.15 mmol) in n-octane (1.5 mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18
cm) equipped with a three-way stop cock under Ar. HBpin (21.6 puL, 0.15 mmol) was added to the
solution at room temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C
in the closed system for 6 h. 1IN HCI aq. was added to the solution at room temperature, and the
mixture was stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined
organic layers were washed with brine and dried over MgSQOs. After the filtration of the drying
agent, the filtrate was evaporated to give a pale-yellow oil. The yields of borylation products were
determined to be 2a = 37% and 2a-d = 29% by 'H NMR using tetrachloroethane (10 uL, 0.095

mmol) as an internal standard. Therefore, the intermolecular KIE was calculated to be KIE = 1.3.

2. Reaction of 1a with DBpin (Scheme Sb)

o PPh, 36% OH
0.5 mol% [RuCly(p-cymene)l, p/H Bpin (,),

+ DBpin + P—Ph
n-octane 150 °C, 6h H™ “ph
then HCl agq.

1a 1.1 equiv. 2a 73%

A solution of [RuCly(p-cymene)]» (0.9 mg, 1.5 umol) and 1a (83.5 mg, 0.3 mmol) in n-octane (1.5
mL) was placed in a glass tube (inside diameter = 1.7 cm, length = 18 cm) equipped with a
three-way stop cock under Ar. DBpin (47.8 pL, 0.33 mmol) was added to the solution at room
temperature, and the glass tube was closed. Then the mixture was stirred at 150 °C in the closed
system for 6 h. IN HCI aq. was added to the solution at room temperature, and the mixture was
stirred for 24 h. The mixture was extracted with AcOEt three times, and the combined organic
layers were washed with brine and dried over MgSQOs. After the filtration of the drying agent, the
filtrate was evaporated to give a pale-yellow oil. The yields of 2a was determined to be 73% with
36% deuterium incorporation by 'H NMR using tetrachloroethane (10 pL, 0.095 mmol) as an

internal standard.
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1.0

OPPh,

CFs
1d

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( -91, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-CF3) 31P 1Hdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

10

113.295

0.0

——
-100.0

-200.0

3-APR-2020 19:21:
7-APR-2020 12:36:

Actual_Start Time
Revision_ Time

Filename = YH(S-p-CF3) 31P 1H
Author = delta -~
Experiment = single_pulse dec.j
Sample Id = YH(S-p-CF3)
Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X Domain = Phosphorus31l

Dim Title = Phosphorus31l
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.18874368([s]

X_Domain 31p

X Freq 200.43293989[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

5.29819065[Hz]
173.61111111[kHz]
138.88888889[kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Clipped FALSE

Scans 64
Total_Scans 64

Relaxation Delay = 1[s]
Recvr_Gain = 56

Temp_Get = 20.3[dC]

X 90 Width = 19.78[us]

X Acq_Time = 0.18874368([s]
X _Angle = 30[degq]

X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]

Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
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—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 12.76831, 0, 50[%] )

Derived from: YH(S-p-CF3) 19F-1-1.jdf

-80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0

-20.0 -30.0 -40.0 -50.0

X : parts per Million : Fluorine19

-60.0

-62.538

-70.0

3-APR-2020 19:26:29
7-APR-2020 14:33:15

Actual_Start Time
Revision_ Time

Filename = YH(S-p-CF3)_19F-1-2.j
Author = delta -
Experiment = single_pulse. jxp
Sample Id = YH(S-p-CF3)

Solvent = BENZENE-D6

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_§ize = 26214
X_Domain = Fluorinel9
Dim Title = Fluorinel9
Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (500[M
0.28311552([s]

X_Domain 19F

X Freq 465.88941346 [MHz]
X Offset -100 [ppm]
X:Points

X_Prescans

X Resolution
X:Sweep
X_Sweep_Clipped

1
3.5321271[Hz]
115.74074074 [kHz]
92.59259259 [kHz]

Irr_Domain Fluorinel9
Irr:Freq 465.88941346[MHz]
Irr Offset 5[ppm]

Tri_Domain Fluorinel9
Tri_Freq 465.88941346 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 36

Temp_ Get = 20.2[dC]

X 90 Width = 11[us]
X_Acq_Time = 0.28311552[s]

X _Angle = 45[deq]

X _Atn = 3.7[dB]

X Pulse = 5.5[us]

Irr_Mode = Off

Tri_Mode = Off

Dante_Loop = 500

Dante_Presat = FALSE

Decimation Rate =0

Initial Wait = 1[s]

Phase = {0, 90, 270, 180, 180
Presat Time = 5[s]
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---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 27.60676, 0, 50[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-F) Proton-1-1.jdf

X : parts per Million : Proton

Actual_Start Time

2-APR-2020 04:31:53

Filename = YH(S-p-F) Proton-1-2.
Author = delta -
Experiment = proton.jxp

Sample Id = YH(S-p-F)

Solvent = BENZENE-D6

Revision_Time

10-APR-2020 19:12:01

Comment = single_pulse
Data_Format = 1D REAL

Dim_§ize = 13107

X Domain = Proton

Dim Title = Proton

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1
Field Strength 11.62926421[T] (500[M
X_Acq:Duration 1.76422912[s]
X_Domain 1H

X_Freq 495.13191398 [MHz]
X Offset 5[ppm]

X:Points 16384

X Prescans 1

X_Resolution
X_Sweep
X_Sweep_Clipped

0.5668198[Hz]
9.28677563 [kHz]
7.42942051 [kHz]

Irr_Domain Proton

Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Tri_Domain Proton

Tri_Freq 495.13191398 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 36

Temp Get = 20.9[dC]

X 90 Width = 9.58[us]
X_Acq_Time = 1.76422912[s]

X _Angle = 45[deq]

X _Atn = 4.3[dB]

X Pulse = 4.79[us]

Irr_Mode = Off

Tri_Mode = Off

Dante_Loop = 500

Dante_Presat = FALSE

Decimation Rate =0

Initial Wait = 1[s]

Phase = {0, 90, 270, 180, 180
Presat Time = 5[s]
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( -1.5, -1, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-F) Carbon-1-1.jdf
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X : parts per Million : Carbon13

4-APR-2020 12:36:
10-APR-2020 19:28:

Actual_Start Time
Revision_ Time

Filename = YH(S-p-F) Carbon-1
Author = delta -
Experiment = carbon. jxp

Sample Id = YH(S-p-F)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.8388608[s]

X_Domain 13C

X Freq 124.5010059 [MHz]
X Offset 100 [ppm]
X:Points 32768

X Prescans 4

X_Resolution
X Sweep

1.1920929 [Hz]
39.0625 [kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

X_Sweep Clipped 31.25[kHz]

Irr Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Clipped FALSE

Scans 5000
Total_Scans 5000
Relaxation Delay = 2[s]
Recvr_Gain = 56

Temp_Get = 19.6[dC]

X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]

X Atn = 10[dB]
X_Pulse = 3.20333333[us]
Irr Atn Dec = 23.948[dB]

Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]

5§26




abundance

6.0

5.0

4.0

3.0

2.0

1.0

OPPh,

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 27, 0, 50[%] )

ibase correct( , FALSE, FALSE, FALSE )
base_Eorrect( Akima, 5, 0, FALSE, 3, None, FA
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-F) 31P 1lHdec-1-1.3jdf

200.0

: parts per Million : Phosphorus31

100.0

114.352

——
-100.0

-200.0

2-APR-2020 11:55:
7-APR-2020 12:34:

Actual_Start Time
Revision_ Time

Filename = YH(S-p-F) 31P 1Hde
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH(S-p-F)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X Domain = Phosphorus31l

Dim Title = Phosphorus31l
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.18874368([s]

X_Domain 31p

X Freq 200.43293989[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

5.29819065[Hz]
173.61111111[kHz]
138.88888889[kHz]

Irr De c:Bandwidth_H z
Irr Dec Bandwidth_ Ppm
Irr Dec_Freq

5.97826087 [kHz]

12.07407703 [ppm]

495.13191398 [MHz]
2

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 64
Total_Scans 64
Relaxation Delay = 1[s]
Recvr_Gain = 66
Temp_ Get = 20.2[dcC]
X 90 Width = 19.78[us]
X_Acq_Time = 0.18874368([s]
X _Angle = 30[deg]
X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
Irr Dec_Merit Factor = 2.
Irr_Decoupling = TRUE

Irr Noe = TRUE

Irr Noise = WALTZ
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---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 0.75, 0, 50([%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-F) 19F-1-1.jdf

-20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0

-122.310

X : parts per Million : Fluorine19

3-APR-2020 20:06:10
7-APR-2020 14:31:23

Actual_Start Time
Revision_ Time

Filename = YH(S-p-F) 19F-1-2.jdf
Author = delta -
Experiment = single_pulse. jxp
Sample Id = YH(S-p-F)

Solvent = BENZENE-D6

Comment = single_pulse
Data_Format = 1D REAL
Dim_§ize = 26214
X_Domain = Fluorinel9
Dim Title = Fluorinel9
Dim:Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (500[M
0.28311552([s]

X_Domain 19F

X Freq 465.88941346 [MHz]
X Offset -100 [ppm]
X:Points

X_Prescans

X Resolution
X:Sweep
X_Sweep_Clipped

1
3.5321271[Hz]
115.74074074 [kHz]
92.59259259 [kHz]

Irr_Domain Fluorinel9
Irr:Freq 465.88941346[MHz]
Irr Offset 5[ppm]

Tri_Domain Fluorinel9
Tri_Freq 465.88941346 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 56

Temp Get = 20.6[dC]

X 90 Width = 11[us]
X_Acq_Time = 0.28311552[s]

X _Angle = 45[deq]

X _Atn = 3.7[dB]

X Pulse = 5.5[us]

Irr_Mode = Off

Tri_Mode = Off

Dante_Loop = 500

Dante_Presat = FALSE

Decimation Rate =0

Initial Wait = 1[s]

Phase = {0, 90, 270, 180, 180
Presat Time = 5[s]
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---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], 0[%],
zerofill( 1, TRUE )
££ft( 1, TRUE, TRUE )
machinephase

80[%], 100[%]

ppm
phase( 20.03359, 0, 35.06791[%] )

)

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-p-Br-2 Proton-1-1.jdf

10.0
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X : parts per Million : Proton

5.0

4.0 3.0 2.0 1.0

0

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revision_Time

Comment
Data_Format
Dim Size

X _Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X_Acq_Duration
X Domain
X:Freq

X Offset
X_Points
X:Prescans
X_Resolution
X_Sweep
X:Sweep_clipped
Irr Domain
Irr_Freq
Irr:Of fset

Tri Domain
Tri_Freq
Tri:Of fset
Clipped

Scans

Total_ Scans

Relaxation Delay
Recvr_Gain_
Temp Get

X 90 _Width
x:Aca_Time

X Angle

X_Atn

x:Pulse

Irr Mode
Tri_Mode
DanEe_Loop
Dante_Presat
Decimation_Rate
Initial_Wait
Phase

Presat Time

YH-p-Br-2_Proton-1-10
delta
proton.jxp
YH-p-Br-2
BENZENE-D6
1-APR-2020 14:25:52
6-APR-2020 22:20:58

single_pulse
1D REAL
13107

Proton
Proton

[ppm]
X
JNM-ECZ500R/S1

11.62926421[T] (500[M
1.76422912(s]

1H

495.13191398 [MHz]
5[ppm]

16384

1

0.5668198[Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398 [MHz]
5[ppm]

Proton
495.13191398 [MHz]
5 [ppm]

FALSE

8

8

5[s]

36
21[dC]
9.58[us]
1.76422912([s]
45[deg]
4.3[dB]
4.79[us]
Off

Off

500
FALSE

1[s]
{0, 90, 270,
5[sl]

180, 180
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( -2.25, 0, 50[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-p-Br-2 Carbon-1-1.jdf

6919 —

6.84:

« narts per Million : Carbon13
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X : parts per Million : Carbon13

2-APR-2020 00:07:
9-APR-2020 13:44:

Actual_Start Time
Revision_ Time

Filename = YH-p-Br-2_ Carbon-1
Author = delta -
Experiment = carbon.jxp

Sample Id = YH-p-Br-2

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

Field Strength
X _Acq_Duration

X_Domain 13C

X Freq 124.5010059 [MHz]
X Offset 100 [ppm]
X:Points 32768

X Prescans 4

X_Resolution
X Sweep

1.1920929 [Hz]
39.0625 [kHz]

Irr De c:Bandwidth_H z
Irr Dec Bandwidth_ Ppm
Irr Dec_Freq

5.97826087 [kHz]

12.07407703 [ppm]

495.13191398 [MHz]
2

X_Sweep Clipped 31.25[kHz]
Irr Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 5000
Total_Scans 5000
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.9[dC]
X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]
X Atn = 10[dB]
X_Pulse = 3.20333333[us]
Irr Atn Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
Irr Dec_Merit Factor = 2.
Irr_Decoupling = TRUE

Irr Noe = TRUE

Irr Noise = WALTZ




abundance

0.1020304050607080910111213141516 17 1.819 2021222324

OPPh,

Br

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase

ppm
phase( -12.5, 0, 50[%] )

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-p-Br-2 31P 1lHdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

10

113.612

0.0

——
-100.0

-200.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revis iSn_T ime

Comment
Data_Format
Dim_§i ze

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset

X:Po ints
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr_Domain

YH-p-Br-2_ 31P 1lHde
delta -7
single_pulse dec.j
YH-p-Br-2
BENZENE-D6
1-APR-2020 14:30:
7-APR-2020 12:52:

single pulse decou
1D REAL

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368[s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE

Scans 64

Total_Scans 64

Relaxation Delay = 1[s]
Recvr_Gain = 66

Temp_Get = 20.6[dC]

X 90 Width = 19.78[us]

X Acq_Time = 0.18874368([s]
X _Angle = 30[deg]

X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]

Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
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abundance

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

trapezoid( 0[%],

machinephase
ppm

base_correct( Akima, 5,

Derived from: YH(S-p-I)

0, FALSE, 3, None, FA

Proton-1-1.jdf

C>:
= OPPh,
o]
<o 4
o0 ]
< 1h
~ ]
S 3
] e}
o 1
< 7
] (&
pAln e
< 4
] 7.8 17 6 74 73 72 7/1} \\70 6.9 6.5
<t E 220 35 2 2YT0e8 as
O: X : varts ver Million : Proton o oo b
] o
en (VC
o'f of (]
o
<O
S /
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
NN~ OLOAN=WVNOON~
OFTNOFTONROWV T AN —
NNNAN—QCQoeen
[ S N L o N o o S SN D=\

X : parts per Million : Proton

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revis iSn_T ime

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

Presat Time

YH(S-p-I) Proton-1-2.

delta -

proton. jxp

YH (S-p-I)

BENZENE-D6
3-APR-2020 19:08:47
7-APR-2020 09:56:14

single_pulse
1D REAL
13107

Proton
Proton

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (500[M
1.76422912([s]

1H

495.13191398 [MHz]
5 [ppm]

16384

1

0.5668198 [Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398[MHz]
5[ppm]

Proton
495.13191398[MHz]
5[ppm]

FALSE

8

8

5[s]

26

19.1[dC]
9.58[us]
1.76422912(s]

45[degq]
4.3[dB]

90, 270, 180, 180
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0.3

0.2

0.1

abundance

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
ppm
phase( -1, 0, 50[%] )
base correct( Akima, 5, 0, FALSE, 3, None, FA
: - ; . reference( 127.77698 [ppm], 128.06[ppm] )
1310 130.0 129.0 1280
1560 | 1540 1520 | 1500 | 1480 | 1460 | 1440 1420 | Derived from: YH(S-p-I) Carbon-1-1.jdf
/\ P S e 55 g% %
g2 N v(_‘:" H': = == = === Filename = YH(S-p-I)_Carbon-1
e narts ner Million : Carhon Author = delta
- narts ner Million : Carhonl3 Experiment = carbon. jxp
Sample Id = YH(S-p-I)
Solvent = BENZENE-D6
Actual_Start Time = 4-APR-2020 16:39:
RevisiSn_TimE = 9-APR-2020 14:09:
OPPh Comment = single pulse decou
2 Data_Format = 1D REAL
Dim_§ize = 26214
X_Domain = Carbonl3
Dim Title = Carbonl3
Dim:Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (50
I X _Acq_Duration = 0.8388608([s]
X_Domain = 13C
1 h X_Freq = 124.5010059[MHz]
X Offset = 100 [ppm]
X:Points = 32768
X_Prescans =4
X Resolution = 1.1920929[Hz]
X:Sweep = 39.0625[kHz]
X_Sweep_Clipped = 31.25[kHz]
Irr_Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 2072
Total_Scans = 2072
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.8[dC]
X 90 Width = 9.61[us]
J X Acq_Time = 0.8388608[s]
X_Angle = 30[deg]
N X Atn = 10[dB]
X Pulse = 3.20333333[us]
T T T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T [T T[T T T [T T T T[T T T T[T T[T T T[T T T T[T T T T [T T T T[T T T T[T T T T[T TTT| IFr Atn Dec = 23.948[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 Irz_Atn_Dec_Calc = 23.948[dB]
| Irr Atn Dec Default Calc = 23.948[dB]
Irr Atn Noe = 23.948[dB]
/\ //// ‘\HR\ Irr Dec_Bandwidth Hz = 5.97826087 [kHz]
©co MO T — D 00N O — Irr_Dec_Bandwidth_ Ppm = 12.07407703 [ppm]
= V=SV TNDOO® [N =
gn  8E8%=2RA0SE5E € TrrDecMarit Factor = 2.p o rooalMEz]
[ — S0 — O S 0000 00 00 00 IS — — vy _pec_ 1t | .
N TFANAAAANANNAN AN 0 Irr Decoupling = TRUE
o —— IRLFRA R NARM A A D VR e Trr Noe — TRUE
X : parts per Million : Carbon13 Irr Noise = WALTZ
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abundance

5.0

4.0

3.0

2.0

1.0

OPPh,

1h

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

phase( 6.75, 0, 33.97551[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-p-I) 31P 1lHdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

10

113.057

0.0

——
-100.0

-200.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revis iSn_T ime

Comment
Data_Format
Dim_§i ze

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset

X:Po ints
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr_Domain

YH(S-p-I) 31P 1Hde
delta -7
single_pulse dec.j
YH (S-p-1)
BENZENE-D6
3-APR-2020 19:12:
7-APR-2020 12:32:

single pulse decou
1D REAL

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368[s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton

I rr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm
Irr Dec_Freq

5.97826087 [kHz]

12.07407703 [ppm]

495.13191398 [MHz]
2

Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 64
Total_Scans 64
Relaxation Delay = 1[s]
Recvr_Gain = 56
Temp Get = 20[dC]
X 90 Width = 19.78[us]
X_Acq_Time = 0.18874368([s]
X _Angle = 30[deg]
X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
Irr Dec_Merit Factor = 2.

Irr_Decoupling = TRUE

Irr Noe = TRUE

Irr Noise = WALTZ
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2.2

1.9 2.0 2.1
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abundance
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3.00
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R

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase
ppm

reference( 7.09954[ppm], 7.16[ppm] )

Derived from: YH(CO2Me) Proton-1-1.jdf

(l\
| &
8
<t
3
o
s
10.0 9.0 8.0 7.0

X : parts per Million : Proton

3463 —

1.0

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start Time
Revis iSn_T ime

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

Presat Time

YH (CO2Me) Proton-1-2.
delta -

proton. jxp

YH (CO2Me)

BENZENE-D6
2-APR-2020 19:13:05
7-APR-2020 10:13:17

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (500[M
1.76422912([s]

1H

495.13191398 [MHz]
5 [ppm]

16384

1

0.5668198 [Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398[MHz]
5[ppm]

Proton
495.13191398[MHz]
5[ppm]

FALSE

8

8

5[s]

36

20[dcC]

9.58[us]
1.76422912[s]
45[degq]

4.3[dB]

4.79[us]

Off

Off

500

FALSE

0

1[s]

{0, 90, 270, 180, 180
5[s]




30.0

20.0

10.0

(thousandths)

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
ppm
phase( -1.75, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA
Derived from: YH(CO2Me) Carbon-1-1.jdf
AN Wi -wij
T T T T T T T T T T T T T T T T T T
160.0 150.0 140.0 1320 1310 1300 1290 1280 1270 1260 1250 1240 1230 1220 1210 1200 1190 1180 Filename = YH(CO2Me) Carbon-1
/\ // \ Author = delta -
Experiment = carbon.jxp
2 o 3 25 3 Sgegseas o = Sample_Id = YH(CO2Me)
g $s 2 > PRt 3 ] Solvent = BENZENE-D6
Tl - vart illion+ C. - e Ta - - Actual_Start Time = 3-APR-2020 03:30:
X partsper Millon: Carbont3 X parts ner Milion - Carbont Revision_Time = 9-APR-2020 13:42:
Comment = single pulse decou
Data_Format = 1D REAL
Dim_§ize = 26214
X_Domain = Carbonl3
Dim Title = Carbonl3
Dim:Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (50
X _Acq_Duration = 0.8388608([s]
X_Domain = 13C
X_Freq = 124.5010059[MHz]
X Offset = 100 [ppm]
X:Points = 32768
X_Prescans =4
X Resolution = 1.1920929[Hz]
X:Sweep = 39.0625[kHz]
X Sweep Clipped = 31.25[kHz]
Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 5000
Total_Scans = 5000
Relaxation Delay = 2[s]
Recvr_Gain = 56
{ Temp_Get = 20.7[dC]
X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]
X Atn = 10[dB]
X Pulse = 3.20333333[us]
T T T T T T [ T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T [T T [T T T [T T T T[T T T T[T T[T T T[T T T T[T T T T[T T T[T T T T[T T T T[T TTT| IFr Atn Dec = 23.948[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O Irr Atn Dec Calc = 23.948[dB]
Irr Atn Dec Default Calc = 23.948[dB]
Irr Atn Noe = 23.948[dB]
Irr:Dec:Bandwidth_Hz = 5.97826087 [kHz]
235 RISSILILITBILLZY b3 Tor Do panmcwideh Epm = 2i0l3ve1aastbm
222 nERCRNNIIRLEA8RS = Irr Dec Merit Factor = 2.2 =]
== S — S SO0 0000 S IS IS IS IS 000 — —eC_ = .
© oo FnAAAANAANNNNNA — — e} Irr Decoupling = TRUE
o ——— e Irr Noe = TRUE
X : parts per Million : Carbon13 Irr Noise = WALTZ
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abundance

4.0

3.0

2.0

1.0

OPPh,

COOMe

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( -30, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(CO2Me) 31P 1Hdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

10

112.502

0.0

——
-100.0

-200.0

2-APR-2020 19:16:
7-APR-2020 12:50:

Actual_Start Time
Revision_ Time

Filename = YH(CO2Me) 31P 1Hde
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH(CO2Me)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X Domain = Phosphorus31l

Dim Title = Phosphorus31l
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.18874368([s]

X_Domain 31p

X Freq 200.43293989[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

5.29819065[Hz]
173.61111111[kHz]
138.88888889[kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Clipped FALSE

Scans 64
Total_Scans 64

Relaxation Delay = 1[s]
Recvr_Gain = 66

Temp Get = 20[dC]

X 90 Width = 19.78[us]

X Acq_Time = 0.18874368([s]
X _Angle = 30[deg]

X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]

Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
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abundance

OPPh,
---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
Me ppm
base_correct( Akima, 5, 0, FALSE, 3, None, FA
1k Derived from: YH(S-m-Me) Proton-1-1.jdf
T T
6.5 64
/ \ Filename = YH(S-m-Me) Proton-1-4
e = NI o Author = delta -
1 e Experiment = proton.3xp
| IX : parts ner Million : Proton Sample_Id = YH(S-m-Me)
| Solvent = BENZENE-D6
Actual_Start Time = 2-APR-2020 04:26:51
7 RevisiSn_TimE = 7-APR-2020 12:28:56
] Comment = single_pulse
Q Data_Format = 1D REAL
q o0 Dim Size = 13107
4 X Domain = Proton
| Dim Title = Proton
o 7 | Dim Units = [ppm]
T ‘ Dimensions =X
| I Spectrometer = JNM-ECZ500R/S1
7 Field Strength = 11.62926421[T] (500[M
4 X_Acq:Duration = 1.76422912([s]
] X_Domain = 1H
X_Freq = 495.13191398[MHz]
b X Offset = 5[ppm]
4 X:Points = 16384
X_Prescans =1
i g X Resolution = 0.5668198[Hz]
B s X_Sweep = 9.28677563[kHz]
4 X Sweep Clipped = 7.42942051[kHz]
o S Irr_Domain = Proton
— - Irr Freq = 495.13191398[MHz]
B Irr Offset = 5[ppm]
i Tri_Domain = Proton
Tri_Freq = 495.13191398 [MHz]
7 Tri_Offset = 5[ppm]
4 Clipped = FALSE
i ‘rg Scans =8
s Total_Scans =8
4 Relaxation Delay = 5[s]
Recvr_Gain = 36
7 Temp Get = 20.8[dC]
i X 90 Width = 9.58[us]
Jw i L,)LA X_Acq_Time = 1.76422912[s]
X _Angle = 45[deq]
L e B B B L B L L e [ 9 X5 = 4.3[dB]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 |¥XFulse Z S;1otusl
° : ° " : ° : ° N : Irr_Mode = Off
Tri_Mode = Off
Dante_Loop = 500
— NN OOO T OO —0D AN D e Dante Presat = FALSE
SOV ONO—ONANRPD T AD X0 =3 Decimation Rate =0
LLYOAT1QQQRe VY < Initial _Wait = 1[s]
. N N e N S N N N L o S NN-RNRN-AN-1 S Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 5[s]
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0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

0.01

T
150.0

8 —

8.058 —

7.98;

narts ner Million : Carhon13

OPPh,

Me
1k

41.76;
139.876

IX

T
131.0 130.0

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.

0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )

zerofill( 1, TRUE
f£fft( 1, TRUE, TRUE )
machinephase

ppm
phase( -1.25, 0, 50[%] )
base correct( Akima, 5,

0, FALSE, 3, None, FA

reference( 127.75783[ppm], 128.06[ppm] )

Derived from: YH(S-m-Me) Carbon-1-1.jdf

128.0
. s c e s L
- g g 28 $§ ¥ %
= 2 a a ‘& & & & 8
= parts ner Million : Carbon13
125.0 124.0 123.0 118.0
5
: parts ner Million : Carbon13

abundance

L

-

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

2N a—

A

——

X : parts per Million : Carbon13

58.058
57.982

VO VNOODN
oot OoOoOr—wn
Q) 00 O 00 00 \O 00 I~
RO NN XXX
e nenenAaAANAN
——

N~ O — N~
TN O VNN O — 0
RS ESECISRTRSRGES
00XV~ OO OO
S e e e N N Rt
et et

21.261

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp_Get

X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr_Atn_Dec

Irr_Atn Dec_Calc
Irr_Atn_Dec_Default Calc
Irr Atn Noe -
Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

YH (S-m-Me) Carbon-

delta -
carbon. jxp

YH (S-m-Me)

BENZENE-D6
3-APR-2020 07:33:
9-APR-2020 13:49:

single pulse decou
1D REAL

26214

Carbonl3

Carbonl3

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

13C

124.5010059 [MHz]
100 [ppm]

32768

4

1.1920929[Hz]
39.0625 [kHz]
31.25[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

5000

5000

2[s]

56

20.4[dC]
9.61[us]
0.8388608[s]
30([deg]

10[dB]
3.20333333[us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ




abundance

2.0 3.0 4.0 5.0 6.0 7.0 8.0

1.0

Me

OPPh,

1k

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 4, 0, 50[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-m-Me) 31P 1lHdec-1-1.jdf

2-APR-2020 11:47:
7-APR-2020 12:44:

Actual_Start Time
Revision_ Time

Filename = YH(S-m-Me) 31P 1Hd
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH(S-m-Me)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X Domain = Phosphorus31l

Dim Title = Phosphorus31l
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.18874368([s]

X_Domain 31p

X Freq 200.43293989[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X Resolution 5.29819065[Hz]

X:Sweep
X_Sweep_Clipped
Irr_Domain

173.61111111 [kHz]
138.88888889[kHz]
Proton

200.0

: parts per Million : Phosphorus31

——
-100.0

-200.0

Irr De c:Bandwidth_H z
Irr Dec Bandwidth_ Ppm
Irr Dec_Freq

5.97826087 [kHz]

12.07407703 [ppm]

495.13191398 [MHz]
2

Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 64
Total_Scans 64
Relaxation Delay = 1[s]
Recvr_Gain = 66
Temp_Get = 20.3[dC]
X 90 Width = 19.78[us]
X_Acq_Time = 0.18874368([s]
X _Angle = 30[deg]
X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
Irr Dec_Merit Factor = 2.
Irr_Decoupling = TRUE

Irr Noe = TRUE

Irr Noise = WALTZ

$40




1.9 2.0 2.1

1.2 13 14 15 1.6 1.7 1.8

1.1

02 03 04 05 06 0.7 08 09 1.0

0.1

abundance

E % JEOL
] <
] OPPh, ke B
] a3
] ‘( ke
] | ---- PROCESSING PARAMETERS ----
B / sexp( 0.2[Hz], 0.0[s] )
] | trapezoid( 0[%], O[%], 80[%], 100[%] )
B | zerofill( 1, TRUE )
] Cl “ fft( 1, TRUE, TRUE )
] machinephase
= (& ‘ PPm
b 1| ‘\ reference( 7.0961[ppm], 7.16[ppm] )
] | base_correct( Akima, 5, 0, FALSE, 3, None, FA
| |
B /\‘ Derived from: YH(S-m-Cl) Proton-1-1.jdf
] 8
] « |
] /|
- Filename = YH(S-m-Cl) Proton-1-2
] Author = delta -
] Experiment = proton.jxp
- Sample Id = YH(S-m-Cl)
] Solvent = BENZENE-D6
] Actual_Start Time = 2-APR-2020 04:12:54
- ‘ (& Revision Time = 7-APR-2020 10:10:10
] \“ Comment = single_pulse
| Data_Format = 1D REAL
b M Dim_§ize = 13107
] X Domain = Proton
-] Dim Title = Proton
B V\_,__A/V) LM_,A Dim:Units = [ppm]
] Dimensions =X
- T T s T T T T T T T T T Spectrometer = JNM-ECZ500R/S1
] 7.6 7.5 74 7.3 72 7.1 7.0 69 68 67 6.6
3 | ll Field Strength = 11.62926421[T] (500[M
] X_Acq:Duration = 1.76422912([s]
b g5STmgRee 2222 8 gogeerIss  an e X _Domain = 1H
1 fooaTused Oy S Sedeeoees &8 e 333 X Freq = 495.13191398[MHz]
- X : narts ner Million : Proton X Offset = 5[ppm]
] X_Points = 16384
q X_Prescans =1
- X Resolution = 0.5668198[Hz]
1 alo X_Sweep = 9.28677563 [kHz]
g =l = X Sweep Clipped = 7.42942051[kHz]
] - Irr Domain = Proton
7 ( Irr:Freq = 495.13191398[MHz]
B = Irr Offset = 5[ppm]
] o P Tri_Domain = Proton
1 ‘) Tri_Freq = 495.13191398 [MHz]
B e Tri_Offset = 5[ppm]
- Clipped = FALSE
] Scans =8
b / Total_ Scans =8
] Relaxation Delay = 5[s]
1 Recvr_Gain = 36
- Temp_Get = 21.3[dC]
] ” X 90 Width = 9.58[us]
1 MJ b | X_Acq_Time = 1.76422912[s]
q X _Angle = 45[deq]
L e B B B L B L L e [ 9 X5 = 4.3[dB]
X Pulse = 4.79[us]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse =4
T Tri_Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
AERRE 2 SIREEITIERT Decimation_Rate =0
NNINNININNMNOSOSS S8 YY Initial Wait = 1[s]
. N N R T o N N N N N SN N e S =RN-aN- Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 5[s]
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abundance

T T
160.0 150.0

58575 ——
58489 —

X : parts ner Million : Carbon13

OPPh,

1l

T T
131.0 130.0 129.0

135.241

30.138
8
t

B BN

T
125.0

123.043

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.

0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )

zerofill( 1, TRUE

fft( 1, TRUE, TRUE )
machinephase

ppm

phase( 2.72465, 0, 50[%]

)

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(m-Cl-2) Carbon-1-1.jdf

X : parts per Million : Carbon13

158.575
158.489

NS

OOt O — D0 N>
OOV NS—~NOOTFTROND —
NORO—0ANS0O XS MAN
S-S S SWPXWXS N AN
TN A AN — — — —
IARA R AR A B S B

220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

-10.0-20.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp_Get

X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr_Atn_Dec

Irr_Atn Dec_Calc
Irr_Atn_Dec_Default Calc
Irr Atn Noe -
Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

YH (m-C1l-2) Carbon-

delta -
carbon. jxp

YH (m-C1-2)

BENZENE-D6
7-APR-2020 01:00:
9-APR-2020 13:40:

single pulse decou
1D REAL

26214

Carbonl3

Carbonl3

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

13C

124.5010059 [MHz]
100 [ppm]

32768

4

1.1920929[Hz]
39.0625 [kHz]
31.25[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

1024

1024

2[s]

56

21.2[dC]
9.61[us]
0.8388608[s]
30([deg]

10[dB]
3.20333333[us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

S§42




abundance

OPPh,

Cl
11

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

0[s] )
o[s],

zerofill( 1, TRUE
fft( 1, TRUE, TRUE )

machinephase

ppm
phase( 1, 0, 50[%

1)

80[%], 100[%] )

Derived from: YH(S-m-Cl) 31P 1lHdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

100.0

113.586

——
-100.0

-200.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe
Irr Dec_Bandwidth

Irr Dec_Bandwidth Ppm

Irr_Dec_Freq

Irr Dec_Merit Fac
Irr_Decoupling
Irr_Noe

Irr Noise

Hz

tor

YH(S-m-Cl) 31P 1Hd
delta -7
single_pulse dec.j
YH (S-m-C1)
BENZENE-D6
2-APR-2020 11:25:
7-APR-2020 12:46:

single pulse decou
1D COMPLEX

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368[s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

64

64

1[s]

56

20.4[dC]
19.78[us]
0.18874368([s]
30[deg]

9.4[dB]
6.59333333[us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

5§43




4.0

3.0

2.0

1.0

OPPh, dEDLD

---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )

M O zerofill( 1, TRUE )
e £ft( 1, TRUE, TRUE )
machinephase
1 ppm i
m base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-m-OMe) Proton-1-1.jdf

T
6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2

N
- narts ner Million - Proton

Actual_Start Time
Revision_ Time

7-APR-2020 19:20:09
7-APR-2020 20:38:20

78 17 7.6 75 74 13 72 7 7.0
Filename = YH(S-m-OMe)_ Proton-1-
Author = delta
Experiment = proton.jxp
] ] 2258 Sample_Id = YH(S-m-OMe)
N S St r ey 88E3 Solvent = BENZENE-D6

abundance

Comment = single_pulse
Data_Format = 1D REAL
Dim_§ize = 13107
X Domain = Proton
Dim Title = Proton
Dim:Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1
el
/"'? Field Strength = 11.62926421[T] (500[M
“" X_Acq Duration = 1.76422912[s]
“ X:Domain = 1H
X_Freq = 495.13191398[MHz]
J X Offset = 5[ppm]
X:Points = 16384
[ X_Prescans =1
- X _Resolution = 0.5668198[Hz]
= X_Sweep = 9.28677563[kHz]
r§ S X_Sweep_Clipped = 7.42942051[kHz]
& o Irr_Domain = Proton
Irr Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
‘ Tri_Freq = 495.13191398 [MHz]
| Tri_Offset = 5[ppm]
Clipped = FALSE
(%} Scans =8
: Total_ Scans =8
|° -
4 Relaxation Delay = 5[s]
Recvr_Gain = 36
Temp_ Get = 20.2[dC]
X 90 Width = 9.58[us]
' . X Acq_Time = 1.76422912[s]
X _Angle = 45[deq]
L e B B B L B L L e [ 9 X5 = 4.3[dB]
X Pulse = 4.79[us
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse = 410t
Pl I Tri Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
RARISIRERRBIIR = Decimation Rate =0
Leovooeeeaaaad N Initial _Wait = 1[s]
L CEEEEEEEE00000 @ Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 5[s]
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0.3

0.2

0.1

abundance

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
; ; machinephase
160.0 150.0 T T T T ppm
131.0 130.0 129.0 128.0 Phase( -2, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA
% §§ %% g 2 2 3 52 8% 55 gg 2 Derived from: YH(S-m-OMe)-c Carbon-1-1.jdf
e nn T = S S ES %o %% % % % =
IX : parts ner Million : Carbon13 X - parts ner Million : Carbon13
OPPHh Filename = YH(S-m-OMe) -c_Carb
2 Author = delta
Experiment = carbon.jxp
Sample Id = YH(S-m-OMe) -c
Solvent = BENZENE-D6
Actual_Start Time = 8-APR-2020 00:05:
RevisiSn_TimE = 9-APR-2020 14:15:
Meo Comment = single pulse decou
Data_Format = 1D REAL
1 m Lo 1100 109.0 108.0 107.0 106.0 105.0 Dim _Size = 26214
X_Domain = Carbonl3
Dim Title = Carbonl3
Dim:Units = [ppm]
g% N o8 Dimensions =X
B 22 Spectrometer = JNM-ECZ500R/S1
 narts ner Million : Carbon13
Field Strength = 11.62926421[T] (50
X _Acq_Duration = 0.8388608([s]
X_Domain = 13C
X_Freq = 124.5010059 [MHz]
X Offset = 100 [ppm]
X:Points = 32768
X_Prescans =4
X Resolution = 1.1920929[Hz]
X:Sweep = 39.0625[kHz]
X Sweep Clipped = 31.25[kHz]
Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 1000
Total_Scans = 1000
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_ Get = 20.7[dC]
X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]
X Atn = 10[dB]
X Pulse = 3.20333333[us]
T T T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T T [T T T [T T[T T T [T T T T[T T T T[T T[T T T[T T T T[T T T T [T T T T[T T T T[T T T T[T TTT| IFr Atn Dec = 23.948[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 Irz_Atn_Dec_Calc = 23.948[dB]
I Irr Atn Dec Default Calc = 23.948[dB]
Irr Atn Noe = 23.948[dB]
/ /\ / ‘l\ % \ \\ Irr Dec Bandwidth Hz = 5.97826087 [kHz]
~o < A NO =0 NN~ o Irr Dec_Bandwidth Ppm = 12.07407703 [ppm]
o~ < v SO A~ OO <t T >~n o 0 Irr Dec Fre = 495.13191398[MHz]
ol B Socise aqasa S IrrDecMerit Factor = 2.2
O NN <+ AN ——o oo Lgl Irr Decoupling = TRUE
. - - T T Irr_Noe = TRUE
X : parts per Million : Carbon13 Irr Noise = WALTZ
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abundance

5.0

4.0

3.0

2.0

1.0

OPPh,

MeO
im

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0
trapezoid( 0[%], O
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )

machinephase

[s] )
[%], 80[%], 100[%] )

ppm
phase( -89.40637, 0, 50[%] )

Derived from: YH(S-m-OMe) 31P 1lHdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

——
-100.0

-200.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH(S-m-OMe) 31P_1H
delta -
single_pulse dec.j
YH (S-m-OMe)
BENZENE-D6
7-APR-2020 22:12:
8-APR-2020 11:51:

single pulse decou
1D COMPLEX

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368([s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

64

64

1[s]
66

20.5[dC]
19.78[us]
0.18874368[s]
30[deg]

9.4[dB]
6.59333333 [us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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6.0

5.0

4.0

3.0

2.0

1.0

JEOL D
0 OPPh, .

< Jr —---- PROCESSING PARAMETERS ----
| sexp( 0.2[Hz], 0.0[s] )
[ trapezoid( 0[%], O[%], 80[%], 100[%] )
| zerofill( 1, TRUE )
| fft( 1, TRUE, TRUE )
1 n © ( machinephase
| < | ppm

| Derived from: YH(OMO) Proton-1-1.jdf

6-APR-2020 22:17:15
7-APR-2020 10:19:25

Filename = YH(OMO) Proton-1-2.jd
Author = delta
Experiment = proton.jxp

s Sample Id = YH(OMO)

- Solvent = BENZENE-D6

Actual_Start Time
Revision_ Time

L Comment

abundance

= single_pulse
Data_Format = 1D COMPLEX
77 76 7. P ! 7 X 64 63 Dim Size = 13107
X Domain = Proton
/K / / Dim Title = Proton
flg NS Dim:Units = [ppm]
[ 3582 geggEasy E g35r 59 Dimensions =X
} IX : narts ner Million : Proton T © ceeeee e Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (500[M
‘ X_Acq_Duration = 1.76422912[s]
X_Domain = 1H
- X_Freq = 495.13191398[MHz]
—_— X Offset = 5[ppm]
< X:Points = 16384
X_Prescans =1
X Resolution = 0.5668198[Hz]
X:Sweep = 9.28677563[kHz]
X Sweep Clipped = 7.42942051[kHz]
Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
S Irr Offset = 5[ppm]
N Tri_Domain = Proton
Tri_Freq = 495.13191398[MHz]
Tri_Offset = 5[ppm]
Clipped = FALSE
no Scans =8
EQ Total_Scans =8
o T—
2 Relaxation_Delay = 5[s]
) Recvr_Gain = 36
Temp Get = 21.4[dC]
LL X 90 Width = 9.58[us]
) - X Acq _Time = 1.76422912([s]
i X_Angle = 45[deq]
L L B B B L B B i S [ U3 = 4.3[dB]
X Pulse = 4.79[us]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse =4
) Tri_ Mode = Off
Dante_Loop = 500
—~ 0NN ARNO NN DY MPD AN n Dante _Presat = FALSE
AN—=ORONV VT ODWXOS- N Decimation Rate =0
LoV oSOt N Initial Wait = 1[s]
. EEENEENNNN OO O OSSO v Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 5[s]
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abundance

0.02 0.03 0.04 0.05 0,96 0.97 0.98 0.99 Oil

0.01

T T T T
131.0 130.0 129.0 128.0

31.067
130.894
130.674
130.147
129.898
129.697
128.797
128.749
128.347
128.251
128.060
127.964
127.868

- narts ner Million : Carhonl

T T
150.0 140.0

o OPPh,
(o]
1n

T T T T T T T T T T T
111.0  110.0 109.0 108.0 107.0 106.0 1050 1040 103.0 1020 1010

)

< narts per Million : Carbonl

143.610

€
ki
3

108.326
02.169
101.317

< narts per Million : Carbon13

UL |

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( -1.25, 0, 50([%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(OMO) Carbon-1-1.jdf

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

A S/h N AL

148.761 ——
108326 ——

— <t —r~ 0N —O 0 DN e~

< o N O VOO oS = O O\ —

SR DNC O ANS 0 Fonn—=Sen

on ol —— O\ 00 00 00 [~ —— Nf\l—*

v << Ao — S oo

o2 IY SZgoa D=E===
X : parts per Million : Carbon13

Actual_Start Time
Revision_ Time

7-APR-2020 00:06:
9-APR-2020 13:36:

Filename = YH(OMO) Carbon-1-2
Author = delta
Experiment = carbon.jxp

Sample Id = YH (OMO)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.8388608[s]

X Domain 13C

X_Freq 124.5010059 [MHz]
X Offset 100 [ppm]
X_Po1nts 32768

X Prescans 4

X_Resolution
X Sweep

1.1920929 [Hz]
39.0625 [kHz]

Irr ] _Dec “Bandwidth Hz
Irr Dec_Bandwidth | ._Ppm
Irr | Dec > Freq

5.97826087 [kHz]
12.07407703 [ppm]
495 13191398 [MHz]

X_Sweep Clipped 31.25[kHz]
Irr Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.9[dC]
X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X_Angle = 30[deg]
X Atn = 10[dB]
X_Pulse = 3.20333333[us]
Irr Atn Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
Irr Dec_Merit Factor = 2.

Irr_Decoupling = TRUE

Irr Noe = TRUE

Irr Noise = WALTZ
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abundance

2.0 3.0 4.0 5.0 6.0 7.0

1.0

o OPPh,

in

JEOL D

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( -43.60394, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(S-OMO) 31P 1Hdec-1-1.jdf

200.0

X : parts per Million : Phosphorus31

10

114.352

0.0

——
-100.0

-2

00.0

7-APR-2020 22:34:
8-APR-2020 09:38:

Actual_Start Time
Revision_ Time

Filename = YH(S-OMO) 31P 1Hde
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH(S-OMO)

Solvent = BENZENE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X Domain = Phosphorus31l

Dim Title = Phosphorus31l
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.18874368([s]

X_Domain 31p

X Freq 200.43293989[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

5.29819065[Hz]
173.61111111[kHz]
138.88888889[kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Clipped FALSE

Scans 64
Total_Scans 64

Relaxation Delay = 1[s]
Recvr_Gain = 66

Temp_ Get = 20.4[dC]

X 90 Width = 19.78[us]

X Acq_Time = 0.18874368([s]
X _Angle = 30[deg]

X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr Atn Dec = 23.948[dB]

Irr Atn Dec Calc = 23.948[dB]
Irr_Atn_Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
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abundance

dEDLO

—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE

£ft( 1, TRUE, TRUE )

machinephase

ppm

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(6-qu) Proton-1-1.jdf

=
N7
4 o0
N3 <
B <o
—1
5 OPPh,
<
! N
o N
—
oo 1 1
- (o]
o
=
L
—
1 [
) H «
- <
—
<r.£ ! ! 7‘3 7‘3
- ] &\\
e 1
— cieg oo ne wo som s xS = oy ® o ==
] gEY Susdase 2z 2% B g8 3§ & 888
N X : marts ner Million : Proton
—
—13 e
— (
] |
o1 Ji
— [
1 |
S re
<] o
*®3
== |
I V
S |
© 1
S
P
=7 - [ = T T T T T T T T T
4 5 B — 8.8 8.7 8.6 85 8.4 8.3 82 8.1 79
. = | N
=7
] ﬁ 2oz
= - narts e Million - Proton
o
S
—1
=% l
== - L . PUSGA

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
AN A AS |
VAT —MNoNRON—=O T O =3
REEE 35583888sYx E
000606 00 00 06 00 I~ B~ I~ I~ B~ I~ 1~ 0N b~ S

X : parts per Million : Proton

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim_Size

X _Domain

Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X _Freq
X_Offset

X _Points
X_Prescans

X Resolution
X_Sweep
X_Sweep Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_ Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

Presat Time

YH(6-qu)_Proton-1-2.3
delta

proton. jxp

YH (6-qu)

CHLOROFORM-D
20-JUL-2020 19:02:32
27-JUL-2020 00:05:15

= single_pulse
1D REAL
13107

Proton
Proton

[ppm]

X
JNM-ECZ500R/S1

11.62926421[T]
1.76422912[s]
1H

(500 [M

495.13191398 [MHZz]

1

0.5668198 [Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398 [MHz]
5[ppm]

Proton
495.13191398 [MHz]
5[ppm]

FALSE

9.58[us]
1.76422912[s]
45 [deg]
4.3[dB]
4.79[us]

Off

Off

1000

FALSE

0

1[s]
{0, 90, 270, 180, 180
10[s]
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abundance

3.0

2.0

1.0

74

1o

OPPh,

dEDLO

200.0

X : parts per Million : Phosphorus31

100.0

112.370

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )

machinephase

ppm

phase( -3, 0, 50[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(6-qu) 31P 1lHdec-1-1.jdf

20-JUL-2020 19:06:
22-JUL-2020 17:35:

Actual_Start Time
Revision_Time

Filename = YH(6-qu)_31P_lHdec
Author = delta

Experiment = single_pulse_dec.]
Sample_Id = YH(6-qu)

Solvent = CHLOROFORM-D

Comment = single pulse decou
Data_Format = 1D REAL

Dim_Size = 26214

X Domain = Phosphorus31

Dim Title = Phosphorus31

Dim Units = [ppm]

Dimensions =

Spectrometer = JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368[s]

Field Strength
X_Acq_Duration

X Domain 31p

X Freq 200.43293989 [MHZz]
X _Offset 0 [ppm]

X _Points 32768

X_Prescans

X _Resolution
X_Sweep
X_Sweep_Clipped

4
5.29819065 [Hz]

173.61111111 [kHz]
138.88888889 [KkHz]

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]

Irr Dec_Bandwidth_ Hz
Irr_Dec_Bandwidth_Ppm
Irr Dec Freq

Irr Domain Proton
Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 64
Total_Scans 64
Relaxation Delay = 1[s]
Recvr_Gain = 66
Temp_Get = 20.5[dC]
X_90_Width = 19.78[us]
X_Acq_Time = 0.18874368[s]
X_Angle = 30[deg]
X Atn = 9.4[dB]
X_Pulse = 6.59333333[us]
Irr_Atn_Dec = 23.948[dB
Irr_Atn_Dec_Calc = 23.948[dB]
Irr_Atn_Dec_Default Calc = 23.948[dB]
Irr Atn Noe = 23.948[dB]
Irr Dec_Merit_Factor =2.2
Irr_Decoupling = TRUE

Irr_Noe = TRUE

Irr Noise = WALTZ
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30.0

20.0

10.0

(thousandths)

—---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase
ppm
base_correct( Akima, 5, FALSE, 3, None, FA
J reference( 77.13498[ppm], 77.16[ppm] )
1510 a0 | 140 1450 | 1450 iAo | 135.0 135.0 1310 Derived from: YH(6-qu) Carbon-1-1.jdf
g g B g T g 2 & &8
£ ks ss “ z 88 g a && Filename = YH(6-qu) Carbon-1-
ver Million : Carbon13 X : parts ver Million : Carbon13, Author = delta -
Experiment = carbon. jxp
Sample Id = YH(6-qu)
OPPh2 Solvent = CHLOROFORM-D
Actual_start_Time = 21-JUL-2020 01:20:
Revision Time = 22-JUL-2020 17:38:
N Comment = single pulse decou
Data_Format = 1D REAL
Dim_Size = 26214
X _Domain = Carbonl3
1 o Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (50
X_Acq_Duration = 0.8388608([s]
X Domain = 13C
X Freq = 124.5010059 [MHz]
X_Offset = 100 [ppm]
X _Points = 32768
X_Prescans =4
X Resolution = 1.1920929[Hz]
12401230 122.0 1210 120.0 1.0 118.0 117.0 116.0 115.0 1140 1130 X_Sweep = 39.0625[kHz]
X Sweep_Clipped = 31.25[kHz]
Irr_Domain = Proton
Irr Freq = 495.13191398[MHz]
=% = Irr Offset = 5[ppm]
3= ] Clipped = FALSE
parts er Million : Carbon13 Scans = 1000
Total_Scans = 1000
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.6[dC]
X_90_Width = 9.61[us]
X_Acq_Time = 0.8388608([s]
X_Angle = 30[de
- T S bt Wt ’ o \ - Xhta = IOEdB?]
X Pulse = 3.20333333[us]
L L e B L L B - SA PS (g = 23.948[dB
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 |ZIrz At pec Calc = 23.048[aB]
Irr_Atn_Dec_Default Calc = 23.948[dB]
Irr_Atn_Noe = 23.948[dB]
Irr Dec_Bandwidth Hz = 5.97826087 [kHz]
NMAOS ==~ RO — — <t — N NS — Irr_Dec_Bandwidth_Ppm = 12.07407703 [ppm]
9Ase3RgIsgaanaatats <28 e I S
NNONOOVN—OOORNXOT T —nam -~ 0 — — s = o
NI IFIFFOONNAANANTNNNN — — o~~~ Irr_Decoupling = TRUE
o RURLILARARAINANA NN R RS R R Irr Noe — TRUE
X : parts per Million : Carbon13 Irr Noise = WALTZ
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0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.2

abundance

] r /(“ E s F;
E | JEOL
] | | |
] o | ’ |
7 / / OH ---- PROCESSING PARAMETERS ----
— BF K sexp( 0.2[Hz], 0.0[s] )
] 3 trapezoid( 0[%], O[%], 80[%], 100[%] )
9 / zerofill( 1, TRUE )
i fft( 1, TRUE, TRUE )
7 machinephase
] ppm
] base_correct( Akima, 5, 0, FALSE, 3, None, FA
] 2a Derived from: YH-225-(H) Proton-1-1.jdf
4 /
b Filename = YH-225-(H) Proton-1-3
7 Author = delta -
] ; ‘ ; ‘ ‘ , ‘ : : ; ; Experiment = proton. jxp
] 75 74 73 2 71 7.0 6.9 6.8 6.7 6.6 6.5 Sample Id = YH-225- (H)
J Solvent = ACETONE-D6
] Actual_Start Time = 22-FEB-2020 17:29:44
] M e egnme Cemer o Revision Time = 13-APR-2020 12:26:36
] X : varts ver Million < Proton o e oeeee wE Comment = single_pulse
1 Data_Format = 1D REAL
| Dim_§ize = 104858
4 X Domain = Proton
] Dim Title = Proton
b Dim:Units = [ppm]
- Dimensions =X
] Spectrometer = JNM-ECZ500R/S1
- — Field Strength = 11.62926421[T] (500[M
] S 2B X _Acq Duration = 14.11383296[s]
g — — |~ X_Domain = 1H
- X _Freq = 495.13191398[MHz]
B d X _Offset = 5[ppm]
] R X_Points = 131072
] P X Prescans =1
] X Resolution = 70.85247522 [mHz]
] X_Sweep = 9.28677563 [kHz]
- X Sweep Clipped = 7.42942051[kHz]
] Irr Domain = Proton
] Irr:Freq = 495.13191398[MHz]
— Irr Offset = 5[ppm]
l Tri_Domain = Proton
1 Tri_Freq = 495.13191398 [MHz]
— Tri_Offset = 5[ppm]
] Clipped = FALSE
B Scans =8
; Total_Scans =8
+ Relaxation Delay = 3[s]
J Recvr_Gain = 56
b Temp Get = 21.3[dC]
] X 90 Width = 7.12[us]
] nd o S At X Acq_Time = 14.11383296(s]
q X _Angle = 45[deq]
L B B A e [ 904 = 3.3[dB]
X Pulse = 3.56[us]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse =33
| Tri Mode = Off
Dante_Loop = 299
NN TORNMNOI=O N =0 N o0 NS OO — Dante _Presat = FALSE
AV ANOSO NN == DR 00— 7] Rl RVl -4 Decimation_Rate =0
TXTAARRRARRXOL QOO N NN *® ceeeee Initial _Wait = 1[s]
. L N L - AN RV-ANCRN- AV IN- RN AN-RN- ANV} ] A Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 3[s]
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9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

abundance

] s [
] /] S i
: S , JEOL
1 7 _J J
] Solutions for Innovation
1 OH
] —---- PROCESSING PARAMETERS ----
- BF3K sexp( 0.2[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1 )
] fft( 1, TRUE, TRUE )
B machinephase
] ppm
B phase( 2.25, -23, 69.74668([%] )
. Me base correct( None, 0, Smooth )
] 2b BUFicH¥: : vu-161 (p-Me) Proton-1-1.jdf
I A 73 72 7 70 09 o8 67 66 65 64 63 62 52.04:
] Filename = YH-161 (p-Me) Proton-1
i Author = delta -
] e _ SN o “ e Experiment = proton.jxp
] 8338 z Sg88 98 b 88323 Sample Id = YH-161 (p-Me)
] e = habad R N cleiad Solvent = ACETONE-D6
< pars per Millon : Proton parts per Million : Proton Creation_Time = 10-MAR-2020 22:25:05
| Revision Time = 11-MAR-2020 11:49:15
B Current_Time = 11-MAR-2020 11:49:27
] Comment = single_pulse
] Data_Format = 1D REAL
] v Dim Size = 13107
b =] Dim Title = Proton
] o Dim Units = [ppm]
1] Dimensions =X
] Spectrometer = JNM-ECZ500R/S1
] Field Strength = 11.62926421[T] (500[M
b X_Acq:Duration = 1.76422912([s]
. X_Domain = 1H
B X_Freq = 495.13191398[MHz]
] X Offset = 5[ppm]
B X:Points = 16384
] X _Prescans =1
+ o (oo X Resolution = 0.5668198[Hz]
] { =] ‘ < X_Sweep = 9.28677563[kHz]
- === X_Sweep_Clipped = 7.42942051[kHz]
] H Irr_Domain = Proton
4 J ‘ ‘ Irr Freq = 495.13191398[MHz]
] # Irr Offset = 5[ppm]
] J U Tri_Domain = Proton
1 Tri_Freq = 495.13191398 [MHz]
B Tri_Offset = 5[ppm]
- Clipped = FALSE
4 Decimation Reg = r: 1346( 1345),g: 52
b Scans - =8
] Total_Scans =8
] Relaxation_Delay = 5[s]
1 ‘J ) Recvr_Gain = 66
] Temp Get = 21.9[dC]
\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\x_90:width =7.1§[\;;]912
X Acqg Time = 1.764 [s]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 hear il Fb
X_Atn = 3.3[dB]
A A N
Irr_Mode = Off
A=V — — OO XN AN O N — Tri_Mode = Off
OFTANOXXN—DODOoOA O Al nwvwuvwv St Comment_1 = *** pPulse ***
ANANANN QD R "o Comment 111 = *** presat time ***
[l el il A =l =l e ol ) [ e\l AN CQment:zOl = kk% obs_daﬁte_presatu
1: Comment_202 = *** jrr preaturation
X : parts per Million : Proton Comment™ 203 = *** tri_ preaturation
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abundance

3.0

2.0

1.0

1.00

0.77

: parts per Million : Proton

3.606

3.459

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

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

trapezoid( 0[%],
zerofill( 1 )

£fL( 1,
machinephase

TRUE, TRUE )

ppm
phase( 2.5, -21, 69.8535[%] )
base correct( None, 0, Smooth )

—

—oct e w cone ® =
=883 & $933 37 F e
: parts per Million : Proton [} O H
N
BF4K
OMe
gl
L e B
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
— A0 WV N O VOO — O O O DO 0O \O — I~
—FRONOT NOWVNITNODN <t o wvn (=N vonaqa — —
RN =S e D D D Db
[l o 2l =IN-RN-RNCRN N JNa N en en [ e\l ANANAANANANAN

X : parts per Million : Proton

Creation_Time
Revision Time

10-MAR-2020 22:02:19
11-MAR-2020 12:52:33

BUFicH¥ : : vu-54 (p-MeO) Proton-1-1.jdf
Filename = YH-54 (p-MeO) Proton-1
Author = delta -
Experiment = proton.jxp

Sample Id = YH-54 (p-MeO)

Solvent = ACETONE-D6

Curren t_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped
Decimation Reg
Scans -
Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get
X_90_Width
X Acq_Time
X Angle
X_Atn

X _Pulse

ITr Mode
Tri_Mode
Comment_1
Comment_111
Comment_201
Comment_202
Comment 203

11-MAR-2020 12:53:26

single_pulse
1D REAL
13107

Proton

[ppm]

X

JNM-ECZ500R/S1

11.62926421([T]
1.76422912([s]
1H
495.13191398 [MHz]
5 [ppm]

16384

1

0.5668198 [Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398[MHz]
5[ppm]

Proton
495.13191398[MHz]

(500 [M

r: 1346( 1345),g: 52

5[s]
56

21.8[dC]
7.12[us]
1.76422912([s]
45 [deg]
3.3[dB]
3.56[us]

Off

Off
*kk

*kk
*kk
*kk
*kk

Pulse ***

presat time ***
obs_dante _presatu
irr_ preaturation
tri preaturation
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0.3 0.4 0.5 0.6 0.7 0.8

0.2

0.1

abundance

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

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

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 0, -25, 69.64533[%] )
base correct( None, 0, Smooth )

BUFICH3E | : YH-88(CF3) Proton-1-1.3jdf

8 -
' / = g
/ |
» | OH
/ J
_/ _J _J BFgK
CF3
T T T T T T T T T
8. 8. 79 7.8 717 7.6 74 73 72
PR ~ AT S8
: parts per Million : Proton
=N
o | < =
| - <
— —
[<D
°
HO
L e e e L e e L e e L e e
10.0 9.0 8.0 7.0 6.0 1.0 0
O n S \©o o o VNOO—ONT OO —
wnon — onon O N>~ 0> 0O VWV E
o oq NN O o oo ooocoocooo
00 00 06 I~ NN oo SRS K K Ko N N o IS I o}

X : parts per Million : Proton

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision Time
Curren t_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped
Decimation Reg
Scans -
Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get
X_90_Width
X Acq_Time
X Angle
X_Atn

X _Pulse

ITr Mode
Tri_Mode
Comment_1
Comment_111
Comment_201
Comment_202
Comment 203

YH-88 (CF3) Proton-1-8

delta -

proton. jxp

YH-88 (CF3)

ACETONE-D6

22-FEB-2020 13:29:51
9-MAR-2020 13:08:30
9-MAR-2020 13:09:10

single_pulse
1D REAL
104858
Proton

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (500[M
14.11383296(s]

1H

495.13191398 [MHz]
5[ppm]

131072

1

70.85247522 [mHz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398[MHz]
5[ppm]

Proton
495.13191398[MHz]

r: 1346( 1345),g: 52

3[s]
66

21.9[dC]

7.12[us]
14.11383296(s]

45 [deg]

3.3[dB]

3.56[us]

Off

Off

**x* Pulse ***

*** presat time ***
*** obs_dante presatu
*** jirr preaturation
*** tri~ preaturation




OH

CF3

2d

BF,K

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(p-CF3) Carbon-1-1.jdf

Actual_Start Time

8-APR-2020 00:58:

Filename = YH(p-CF3) Carbon-1
Author = delta -
Experiment = carbon.jxp

Sample Id = YH(p-CF3)

Solvent = ACETONE-D6

Revision_Time

9-APR-2020 14:12:

0 0102030405060708091011121314151617 181920212223

0.1

(thousandths)

Comment = single pulse decou
Data_Format = 1D REAL
Dim_§ize = 26214
X_Domain = Carbonl3
Dim Title = Carbonl3
Dim:Units = [ppm]
Dimensions =X
1300 1200 Spectrometer = JNM-ECZ500R/S1
/}\ Field Strength 11.62926421[T] (50
X _Acq_Duration 0.8388608[s]
= 8 2 2RES o X_Domain 13C
5 5 E 2 X _Freq 124.5010059 [MHz]
X : parts ver Million : Carbon13 X Offset 100 [ppm]
X_Points 32768
X Prescans 4

2 N

\
/

X_Resolution
X Sweep

I rr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

1.1920929 [Hz]
39.0625 [kHz]

5.97826087 [kHz]

X_Sweep Clipped 31.25[kHz]
Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 10000
Total_Scans 10000
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.7[dC]
X 90 Width = 9.61[us]
X_Acq_Time = 0.8388608[s]
X_Angle = 30[deg]
X Atn = 10[dB]
X Pulse = 3.20333333[us]
[T T T [T T T T [ T T T T [ T T T T [T T T T [T T [T T T T[T T T T [T T T T [T T T[T T T [T T[T T T T[T T T[T T T[T T[T T T T[T T T T[T T T T[T IFr Atn Dec = 23.948[dB]
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 |Irr_Atn Dec Calc = 23.948[dB]
Irr Atn Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]
“ S Yoo e 00 oy aQgamengo "Dec_| = 12.07407703 [ppm]
m- NQ@?Q’&QSSM AR i;:_gzz_ﬁzigt Factor ; 392.13191398 ezl
3 SRAIISERRT SRRIIKAAA] Irr_Decoupling = TRUE
L - T e = Irr_Noe = TRUE
: parts per Million : Carbon13 Irr Noise = WALTZ




abundance

1.9 2.0 2.1

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

fi . 8 Lo\ sexp ( 0:2[Hz], 0.0[s] )
] = 4 N trapezoid( O[%], O[%], 80[%], 100[%] )
7 - S zerofill( 1 )
[\~7 < fft( 1, TRUE, TRUE )
7 machinephase
] ppm
f— base_correct( None, 0, Smooth )
w1 BIFICH3E : : YH-88(CF3) 19F-1-1.3df
~3
b (1520 (1530 (1540
o Filename = YH-88(CF3)_19F-1-7.3jd
—] T T 7 T Author = delta
] -138.0 -139.0 -140.0 -141.0 ! Experiment = single_pulse.jxp
o 2 Sample_Id = YH-88 (CF3)
— @ Solvent = ACETONE-D6
1 parts per Million : Fluorinel9 Creation Time = 22_E‘EB_2020 13:3420
-1 ,‘L Revision Time = 22-FEB-2020 19:15:30
— . Current_Time = 22-FEB-2020 19:17:31
il X - - - : parts per Million : Fluorine19 -
(= 610 620 30 640 Comment = single_pulse
— Data_Format = 1D REAL
7 Dim Size = 26214
N A w Dim Title = Fluorinel9
[=3E! & Dim Units = [ppm]
1. X & Dimensions =X
o0 ] X parts per Million : FluorineT Spectrometer = JNM-ECZ500R/S1
<o 4
7 Field Strength = 11.62926421[T] (500[M
o X _Acq_Duration = 0.28311552[s]
o X_Domain = 19F
] X_Freq = 465.88941346 [MHz]
© ] OH X _Offset = -100 [ppm]
o X_Points =
] BF K X_Prescans =1
" 3 X Resolution = 3.5321271[Hz]
= X_Sweep = 115.74074074 [kHz]
1 X _Sweep Clipped = 92.59259259[kHz]
< Irr Domain = Fluorinel9
o] Irr:Freq = 465.88941346[MHz]
] Irr Offset = 5[ppm]
N Tri_Domain = Fluorinel9
=3 CF3 Tri_Freq = 465.88941346 [MHz]
] Tri_Offset = 5[ppm]
A ‘ = Clipped = FALSE
o 2d on Decimation Reg = r: 54( 53),g: 29
] / ) Scans - =8
— 1 e Total_Scans =8
O 4
] Relaxation Delay = 5[s]
1 L ) Recvr_Gain = 56
] Temp Get = 21.9[dC]
T T T T T T T T T T T T T T e e X_90_Width = 7.81[us]
-20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0190.0 ﬁ-ﬁﬁ;ﬁ_’m‘e = 252[3291]]155231
X_Atn = 3.7[dB]
/N \ X Pulse = 3.905[us]
ITr Mode = Off
0 O — I~ — < © Tri_Mode = Off
0 N — — 0 <t Comment_1 = *** puylse ***
2 g ; : ; ;: N Comment_111 = *** presat_time ***
oa] Comment_201 = *** obs dante presatu
e . 2 2 2 2 Q ‘2 ﬁ Comment 202 = *** jirr preaEﬁration
X : parts per Million : Fluorine19 T T Comment 203 = *** tri_ preaturation

558




(thousandths)
-3.0

1.0 3.0 5.0 7.0 9.0 11.0 130 150 17.0 19.0 21.0

-1.0

3.545
2

X : parts per Million : Boronl1

2.887
2.554

OH

CF3
2d

BF,K

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 25.83806, 0, 50[%] )
phase( 4.18643, 0, 50[%] )
ibase correct( , FALSE, FALSE )
base correct( None, 0, Smooth )
phase( 1.1835, 0, 50[%] )

120.0  100.0 80.0

X : parts per Million : Boronl11

60.0

40.0

20.0

0

AN

3.545
3.221
2.887
2.554

-20.0

-40.0

-60.0

-80.0

-100.0

22-FEB-2020 13:38:
9-MAR-2020 13:14:
9-MAR-2020 13:15:

Creation_Time
Revision_Time
Current_Time

BUFICH3E : : YH-88(CF3) 11B 1Hdec-1-1.3jdf
Filename = YH-88(CF3)_11B 1Hd
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH-88 (CF3)

Solvent = ACETONE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_Size = 26214

Dim Title = Boronll

Dim Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.66060288[s]

X_Domain 11B

X Freq 158.85814241[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]

Irr_Domain Proton
Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

FALSE
252( 251) ,g: 40
00

Clipped
Decimation_ Reg

Irr_Dec_Bandwidth_Hz
Irr Dec Bandwidth_Ppm
Irr Dec Freq

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]

Scans
Total_Scans 100
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp Get = 22.6[dC]
X_90_Width = 15.74[us]
X Acq_Time = 0.66060288[s]
X Angle = 30[deg]
X_Atn = 10.4[dB]
X Pulse = 5.24666667 [us]
Irr Atn Dec = 26.4[dB]
Irr_Atn Dec_Calc = 26.4[dB]
Irr Atn Dec Default Calc = 26.4[dB]
Irr Atn Noe - = 26.4[dB]
Irr Dec Merit Factor =2.2

Irr_Decoupling = TRUE

Irr Noe = TRUE

S§59




abundance

Comment_202

obs_dante presatu
*kk

] / f
7 Solutions for Innovation
—---- PROCESSING PARAMETERS ----
b sexp( 0.2[Hz], 0.0[s] )
OH trapezoid( 0[%], O[%], 80[%], 100[%] )
B zerofill( 1 )
£ft( 1, TRUE, TRUE )
g BFSK machinephase
ppm
4 phase( 6, -26, 69.3926[%] )
base correct( None, 0, Smooth )
4 reference( 2.02113[ppm], 2.05[ppm] )
g F BIFICH® : : YH-189 (p-F) Proton-1-1.3jdf
o~ T T T T T T T T T T
PRy 7.4 73 72 7.1 7.0 6.9 68 6.7 6.6 6.5 6.4
b // “ \ / \ 2e Filename = YH-189 (p-F)_Proton-1-
- w e o Lo JONA Author = delta
b 2384 28 vl S2ES Experiment = proton.jxp
o e v RN Sample Id = YH-189 (p-F)
] parts per Million : Proton Solvent = ACETONE-D6
Creation_Time = 22-FEB-2020 16:27:38
B Revision Time = 9-MAR-2020 13:37:11
ey — Current_Time = 9-MAR-2020 13:37:42
4 o >
Q o — Comment = single_pulse
4 Q Data_Format = 1D REAL
< Dim_Size = 104858
4 Dim Title = Proton
Dim:Units = [ppm]
| Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (500[M
—_] X _Acq_Duration = 14.11383296([s]
[« X_Domain = 1H
X_Freq = 495.13191398[MHz]
7 X Offset = 5[ppm]
X:Points = 131072
7 X_Prescans =1
X Resolution = 70.85247522 [mHz]
7 X:Sweep = 9.28677563[kHz]
X Sweep Clipped = 7.42942051[kHz]
] Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
7 Irr Offset = 5[ppm]
Tri_Domain = Proton
f Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5[ppm]
q Clipped = FALSE
Decimation Reg = r: 1346( 1345),g: 52
B Scans - =8
Total_Scans =8
L J Relaxation_Delay = 3[s]
{ Al . Recvr Gain = 56
Temp Get = 21.9[dC]
T L o 0 S 0 0 o 1D ST 215 =7.1i[\;§%296
X Acqg Time = 14.11 [s]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 x‘mgie = 45[deg]
X_Atn = 3.3[dB]
M N
Irr_Mode = Off
NN —=0NODNNONADRND — NO VAT OO~ Tri_Mode = Off
— ATV OAT NN —O DX O N 0 WV W W S Comment_1 = *** Pulse ***
AANANANRNOO OO O T I << 00 eeceee Comment 111 = *** presat time ***
000 0 O \O VOO \O OO0\ AN AN Comment 201 = kk% N

X : parts per Million : Proton

Comment 203

irr preaturation

*** tri~ preaturation
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(thousandths)

: OH
] BF3K

2e

(=} F
en ]
T T T T T T T T T T T T
A 159.0 158.0 157.0 156.0 1180 1170 1160 1150 1140 1130 1120
& g z B za
4 o 2 < < A=
2 ] ] 2 2s
4 - parts ner Million : Carhonl13 X : parts ner Million : Carbon13

2.0

1.0

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

phase( 3, 7, 7.81673[%] )

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-189 (p-F)_ Carbon-1-1.jdf

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

o~ 00—t ~— VAot AN — OO N

O IS E=X'a} 00 ¢ N \O I~ 00— —\O\O — O <

[SE=} N < — o0 N — ANN— SR OWNN

O \O 0 \O O ANt enen SOOI
vy e — NN ANNANN
——— — v ——

AN
X : parts per Million : Carbon13

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH-189 (p-F) Carbon

delta -

carbon. jxp

YH-189 (p-F)

ACETONE-D6

25-FEB-2020 06:03:
9-APR-2020 14:27:

single pulse decou
1D REAL

26214

Carbonl3

Carbonl3

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

13C

124.5010059 [MHz]
100 [ppm]

32768

4

1.1920929[Hz]
39.0625[kHz]
31.25[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

5000

5000

2[s]

56

22.2[dC]
13.48[us]
0.8388608[s]
30[deg]

11[dB]
4.49333333[us]
26.4[dB]
26.4[dB]
26.4[dB]
26.4[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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abundance
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T T T
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-131.355

=
: parts per Million : FluorineT9

T T T T T T T
-132.0 -133.0 -134.0 -135.0 -136.0 -137.0 -138.0 -139.0

-139.535 —_

-139.634 ———

1.00

0.63m

"

OH
BF;K

2e

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( -1.25, -21, 64.94487[%] )

base correct( None, 0, Smooth )

X : parts per Million : Fluorine19

-10.0 -20.0 -30.0

A

-131.029
-131.355

A\

<t
o
2
[N
o
—
|

-139.535
-139.748

-139.861
-139.945
-153.341

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0 -150.0 -160.0 -170.0 -180.0 -190-200.0

22-FEB-2020 16:34:26
7-MAR-2020 16:49:36
7-MAR-2020 16:50:05

Creation_Time
Revision_Time
Current_Time

BUFICH3E : : YH-189 (p-F) 19F-1-1.3jdf

Filename = YH-189 (p-F) 19F-1-12.
Author = delta -
Experiment = single_pulse. jxp
Sample Id = YH-189 (p-F)

Solvent = ACETONE-D6

Comment = single_pulse
Data_Format = 1D REAL

Dim_Size = 26214

Dim Title = Fluorinel9
Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1
Field Strength 11.62926421[T] (500[M
X _Acq_Duration 0.28311552([s]
X_Domain 19F

X Freq 465.88941346 [MHz]
X Offset -100 [ppm]
X:Points

X_Prescans

X Resolution
X:Sweep
X_Sweep_Clipped

1
3.5321271[Hz]
115.74074074 [kHz]
92.59259259 [kHz]

Irr_Domain Fluorinel9
Irr:Freq 465.88941346[MHz]
Irr Offset 5[ppm]
Tri_Domain Fluorinel9
Tri_Freq 465.88941346 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Decimation Reg r: 54( 53),g: 29
Scans - 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain = 56
Temp Get = 21.9[dC]
1 X_90_Width = 7.81[us]
X Acq_Time = 0.28311552[s]
X Angle = 45[deq]
X_Atn = 3.7[dB]
X Pulse = 3.905[us]
ITr Mode = Off
Tri_Mode = Off
Comment_1 = **% Pulse ***
Comment 111 = *** presat time ***
Comment_201 = *** obs dante_presatu
Comment_202 = *** jirr preaturation
Comment 203 = *** tri preaturation

S62




abundance

002 003 004 0.05 0.06 0.07 008 0.09 0.1 0.11 0.12

0.01

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 12.5, 0, 49.12448([%] )
base correct( None, 0, Smooth )

E OH

BF 4K

E F

] 2e

Te 5 " 3 S !

g : parts per Million : Boronl1 S

e —————————————————
120.0  100.0 80.0 60.0 40.0 20.0 0 220.0 -40.0 80.0  -100.0

X : parts per Million : Boronl11

22-FEB-2020 16:37:
9-MAR-2020 13:25:
9-MAR-2020 13:26:

Creation_Time
Revision_Time
Current_Time

LUFICH3E : : YH-189 (p-F) 11B 1Hdec-1-1.3jdf
Filename = YH-189 (p-F) 11B 1H
Author = delta -~
Experiment = single_pulse dec.j
Sample Id = YH-189 (p-F)
Solvent = ACETONE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_Size = 26214

Dim Title = Boronll

Dim Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.66060288[s]

X_Domain 11B

X Freq 158.85814241[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]

Irr_Dec_Bandwidth_ Hz
Irr Dec Bandwidth_Ppm
Irr Dec Freq

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Decimation_ Reg 252 ( 251),g: 40
Scans 00
Total_Scans 100
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp Get = 21.9[dC]
X_90_Width = 15.74[us]
X Acq_Time = 0.66060288[s]
X Angle = 30[deg]
X_Atn = 10.4[dB]
X Pulse = 5.24666667 [us]
Irr Atn Dec = 26.4[dB]
Irr_Atn Dec_Calc = 26.4[dB]
Irr Atn Dec Default Calc = 26.4[dB]
Irr Atn Noe - = 26.4[dB]
Irr Dec Merit Factor =2.2

Irr_Decoupling = TRUE

Irr Noe = TRUE
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---- PROCESSING PARAMETERS ----
BF3K sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase
ppm
base_correct( Akima, 5, 0, FALSE, 3, None, FA

OH

Br
29

Derived from: YH-170-(p-Br) Proton-1-1.jdf

Filename

YH-170- (p-Br)_Proton-

Actual_Start Time 21-FEB-2020 18:30:09

Author = delta

Experiment = proton.jxp
j L\ Sample Id = YH-170-(p-Br)

Solvent = ACETONE-D6

7.0 6.9 68 6.7 6.6 6.5 6.4 63 62 6.1 6.0 59 Revision_ Time 13-APR-2020 19:51:07
/} \\ Comment = single_pulse
. Data_Format = 1D REAL
2382 5 8823 &% Dim Size = 104858
- varts ver Million : Proton - o e X_Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (500[M
14.11383296[s]

abundance

X_Domain = 1H
2 (8 = X_Freq = 495.13191398 [MHz]
= — — X _Offset = 5[ppm]
X_Points = 131072
X Prescans =1
] X Resolution = 70.85247522 [mHz]
4 X:Sweep = 9.28677563[kHz]
B ) X Sweep Clipped = 7.42942051[kHz]
4 s Irr Domain = Proton
i Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 3[s]
Recvr_Gain = 66
Temp_ Get = 21.9[dC]
L J X 90 Width = 7.12[us]
J » W X_Acq_Time = 14.11383296(s]
X _Angle = 45[deq]
L B B A e [ 904 = 3.3[dB]
X Pulse = 3.56[us]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_Pulse =33
J& Tri Mode = Off
Dante_Loop = 299
Dante_Presat = FALSE
FTeRAZRERES 88 @8 QARITARSTIELT Decimation Rate =0
nnnnoo oo T R eeeeoeeee Initial _Wait = 1[s]
. N N L L S o o SNV ol dacdcdacaaaA Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 3[s]
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 3, 6, 7.76714[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-170- (p-Br) Carbon-1-1.jdf

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

06.413
06.260
06.097
160.386
136.554 ——
130.091 ——
116.485 ——
111.621 ——

O RNNO OISt — 0

QAT oA >N

NNAN— OO <t

SOOI

[SESEE NN Ko o Kol
[S K NN}

X : parts per Million : Carbon13

22-FEB-2020 00:05:
9-APR-2020 14:25:

Actual_Start Time
Revision_ Time

Filename = YH-170- (p-Br) Carb
Author = delta -
Experiment = carbon. jxp

Sample Id = YH-170- (p-Br)
Solvent = ACETONE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength 11.62926421[T] (50

X _Acq_Duration 0.8388608[s]
X_Domain 13C

X Freq 124.5010059 [MHz]
X Offset 100 [ppm]
X:Points 32768

X Prescans 4

X_Resolution

] 1.1920929[Hz]
X Sweep

39.0625 [kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

X_Sweep Clipped 31.25[kHz]

Irr Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE

Scans 3000
Total_Scans 3000
Relaxation Delay = 2[s]
Recvr_Gain = 56

Temp_Get = 22.4[dC]

X 90 Width = 13.48[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]

X Atn = 11[dB]

X Pulse = 4.49333333[us]
Irr Atn Dec = 26.4[dB]

Irr Atn Dec Calc = 26.4[dB]

Irr Atn Dec Default Calc = 26.4[dB]

Irr Atn_Noe - = 26.4[dB]
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abundance

0.12 0.13 0.14 0.15 0.16 0.17

0.11

0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

0.01

T
-138.0

X : parts per Million : Fluorinel9

-139.088

T
-140.0

139.293
-139.399
139.505

30.50m

T T T T T
-152.8 -1529 -153.0 -153.1 -153.2

 parts per Million : Fluorine19

T T T T T T
-1533  -153.4 -153.5 -153.6 -153.7-153.8

-153.250
-153.303

e

3.00

30.50m

OH
BF4K

Br

29

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

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

trapezoid( 0[%],
zerofill( 1 )

£fL( 1,
machinephase

TRUE, TRUE )

ppm
phase( -1.90826, 0, 50[%] )
base correct( None, 0, Smooth )

-100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0190.0

-20.0 -30.0 -40.0

X : parts per Million : Fluorine19

-60.0

-70.0 -80.0 -90.0

/

-139.088
-139.179
-139.293
-139.399
-139.505
-153.250
-153.303

Creation_Time
Revision Time

21-FEB-2020 18:36:18
22-FEB-2020 19:06:16

BUFICH3E : : YH-170- (p-Br) 19F-1-1.3jdf
Filename = YH-170- (p-Br) 19F-1-1
Author = delta -
Experiment = single_pulse. jxp
Sample Id = YH-170- (p-Br)

Solvent = ACETONE-D6

Curren t_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped
Decimation Reg
Scans -
Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get
X_90_Width
X Acq_Time
X Angle
X_Atn

X _Pulse

ITr Mode
Tri_Mode
Comment_1
Comment_111
Comment_201
Comment_202
Comment 203

22-FEB-2020 19:06:53

single_pulse
1D REAL
26214
Fluorinel9
[ppm]

X

JNM-ECZ500R/S1

11.62926421[T]
0.28311552[s]
19F
465.88941346 [MHz]
-100 [ppm]

(500 [M

1

3.5321271[Hz]
115.74074074 [kHz]
92.59259259[kHz]
Fluorinel9
465.88941346 [MHz]
5[ppm]

Fluorinel9
465.88941346 [MHz]

r: 54( 53),g: 29

5[s]
56

21.8[dC]
7.81[us]
0.28311552[s]

3.7[dB]
3.905[us]
Off
Off
**x* Pulse ***

*** presat time ***
*** obs_dante presatu
*** jirr preaturation
*** tri~ preaturation
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 27.63086, 0, 50[%] )
base_correct( None, 0, Smooth )

BITFICH3 : : YH-170- (p-Br) 11B 1Hdec-1-1.3jdf

3.345
3.021
2.687
2.344
-1.344

IX : parts per Million : Boron11

120.0  100.0 80.0

X : parts per Million : Boronl11

N\

3.345
2.344
-1.344

21-FEB-2020 18:40:
7-MAR-2020 15:07:
7-MAR-2020 15:08:

Creation_Time
Revision_Time
Current_Time

Filename = YH-170-(p-Br)_ 11B
Author = delta -~
Experiment = single_pulse dec.j
Sample Id = YH-170- (p-Br)
Solvent = ACETONE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_Size = 26214

Dim Title = Boronll

Dim Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.66060288[s]

X_Domain 11B

X Freq 158.85814241[MHz]
X Offset 0 [ppm]

X:Points 32768

X Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]

Irr_Dec_Bandwidth_Hz
Irr Dec Bandwidth_Ppm
Irr Dec Freq

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]

Irr_Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Decimation_ Reg 252 ( 251),g: 40
Scans 00
Total_Scans 100
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp Get = 21.8[dC]
X_90_Width = 15.74[us]
X Acq_Time = 0.66060288[s]
X Angle = 30[deg]
X_Atn = 10.4[dB]
X Pulse = 5.24666667 [us]
Irr Atn Dec = 26.4[dB]
Irr_Atn Dec_Calc = 26.4[dB]
Irr Atn Dec Default Calc = 26.4[dB]
Irr Atn Noe - = 26.4[dB]
Irr Dec Merit Factor =2.2

Irr_Decoupling = TRUE

Irr Noe = TRUE




abundance

0.7

f IE Ie OH JEOL
] J Solutions for Innovation
BF3K
—---- PROCESSING PARAMETERS ----
B sexp( 0.2[Hz], 0.0[s] )
O trapezoid( 0[%], O[%], 80[%], 100[%] )
o] zerofill( 1 )
] £ft( 1, TRUE, TRUE )
4 I machinephase
ppm
4 phase( 3, -20, 69.89901[%] )
1 2h BUFIcH3E : : YH-14 (p-I) Proton-1-1.jdf
]
S |
4 Filename = YH-14 (p-I) Proton-1-6
E Author = delta -
B L Experiment = proton.jxp
4 L. Sample Id = YH-14 (p-I)
<] A S — Solvent = ACETONE-D6
=3 77 76 15 74 73 72 1 70 69 68 67 66 65 64 63 62 Creation Time = 22-FEB-2020 13:47:18
4 Revision Time = 7-MAR-2020 14:57:00
B Current_Time = 7-MAR-2020 14:58:06
b 2837 4888 ] Comment = single_pulse
7 e Ceee i Data Format = 1D COMPLEX
X : parts per Million : Proton Dim Size = 104858
4 Dim Title = Proton
] Dim:Units = [ppm]
< Dimensions =X
7 A Spectrometer = JNM-ECZ500R/S1
~
] — Field Strength = 11.62926421[T] (500[M
X _Acq_Duration = 14.11383296[s]
4 o o X_Domain = 1H
B = 5= X_Freq = 495.13191398[MHz]
IS — — X _Offset = 5[ppm]
=3 X_Points = 131072
] X Prescans =1
] X Resolution = 70.85247522 [mHz]
X:Sweep = 9.28677563[kHz]
B X Sweep Clipped = 7.42942051[kHz]
4 Irr Domain = Proton
T Irr:Freq = 495.13191398[MHz]
] Irr Offset = 5[ppm]
—] Tri_Domain = Proton
7] Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5[ppm]
Bl Clipped = FALSE
b Decimation Reg = r: 1346( 1345),g: 52
b Scans - =8
] Total_Scans =8
Relaxation Delay = 3[s]
At \aa Recvr_Gain = 66
B Temp Get = 22[dC]
T L o 0 S 0 0 o 1D ST 215 =7.1i[\;§%296
X Acqg Time = 14.11 [s]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 x‘mgie = 45[deg]
X_Atn = 3.3[dB]
A A A A
Irr_Mode = Off
CNOVNOVNn O O VAT OO~ Tri_Mode = Off
VO —ANO O S © NoO XV S Comment_1 = *** puylse ***
MMMRRERR < R oo ee Comment 111 = *** presat time ***
[ e e e L e O O (o e\l ANANAANANANAN CQmment:zo;l = kkk obs_daﬁte_presatu
1: Comment_202 = *** jrr preaturation
X : parts per Million : Proton Comment™ 203 = *** tri_ preaturation
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(thousandths)

3.0

2.0

1.0

OH

2h

BF3K
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

phase( 4, 7, 7.81673[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-14(p-I) Carbon-1-1.jdf

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

06.413
06.260
06.097
161.104 ——
142.845 ——
136.200 ——
117.308
82.149

[S K NN}

X : parts per Million : Carbon13

\

N

SOt — 0N
AN oOno S
NN O
SOOI
NN N

24-FEB-2020 21:57:
9-APR-2020 14:19:

Actual_Start Time
Revision_ Time

Filename = YH-14 (p-I)_ Carbon-
Author = delta -
Experiment = carbon.jxp

Sample Id = YH-14 (p-I)

Solvent = ACETONE-D6

Comment = single pulse decou
Data_Format = 1D REAL

Dim_§ize = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Spectrometer = JNM-ECZ500R/S1

Field Strength 11.62926421[T] (50

X _Acq_Duration 0.8388608[s]
X_Domain 13C

X Freq 124.5010059 [MHz]
X Offset 100 [ppm]
X:Points 32768

X Prescans 4

X_Resolution
X Sweep

1.1920929 [Hz]
39.0625 [kHz]

Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

X_Sweep Clipped 31.25[kHz]

Irr Domain Proton
Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE

Scans 5000
Total_Scans 5000
Relaxation Delay = 2[s]
Recvr_Gain = 56

Temp Get = 22[dC]

X 90 Width = 13.48[us]
X_Acq_Time = 0.8388608[s]
X _Angle = 30[deg]

X Atn = 11[dB]

X Pulse = 4.49333333[us]
Irr Atn Dec = 26.4[dB]

Irr Atn Dec Calc = 26.4[dB]

Irr Atn Dec Default Calc = 26.4[dB]

Irr Atn_Noe - = 26.4[dB]
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0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18

JEOL

Solutions for Innovation

OH

—---- PROCESSING PARAMETERS ----
BF K sexp( 0.2[Hz], 0.0[s] )
3 trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

3.00

ppm
phase( -0.73926, 0, 50[%] )
I base correct( None, 0, Smooth )

BUFICH¥E | : YH-14(p-I) 19F-1-1.3jdf
2h

T T T
-137.0 -138.0 -139.0

0 0.0l 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

abundance

Filename = YH-14(p-I) 19F-1-6.3jd
Author = delta -
2 F 2 g g Experiment = single_pulse. jxp
P Sample_Id = YH-14 (p-I)
+ parts per Million : Fluorinel9 T i == Solvent = ACETONE-D6
Creation_Time = 22-FEB-2020 13:51:46
Revision Time = 22-FEB-2020 19:23:29
\‘” “L Current_Time = 22-FEB-2020 19:23:43
Wi
I n Comment = single_pulse
h“\ Data_Format = 1D REAL
' Dim _Size = 26214
\' Dim Title = Fluorinel9
= Dim:Units = [ppm]
a Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (500[M
A X _Acq_Duration = 0.28311552[s]
|l X Domain = 19F
Nl X _Freq = 465.88941346[MHz]
\,“U X Offset = -100[ppm]
X_Points =
X Prescans =1
X Resolution = 3.5321271[Hz]
X_Sweep = 115.74074074 [kHz]
X_Sweep_Clipped = 92.59259259[kHz]
————————~— Irr_Domain = Fluorinel9
F151.2 <1514 -151.6 -151.8 -152.0 -152.2 -1524 -152.6 -152.8- Irr Freq = 465.88941346[MHz]
Irr Offset = 5[ppm]
= Tri_Domain = Fluorinel9
b Tri_Freq = 465.88941346 [MHz]
= i Tri_Offset = 5[ppm]
o - Clipped = FALSE
parts per Million : Fluorine19 - Decimation Reg = r: 54( 53),g9: 29

Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain = 56
Temp_Get = 21.9[dC]
T T T T T T T T T T T T T T T T T e e X_90_Width = 7.81[us]
X_Acq_Ti = 0.28311552
200 -30.0 -80.0 90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 | FAcTire Z Qs28ouise2lel
X_Atn = 3.7[dB]
X_Pulse = 3.905[us]
Irr_Mode = Off
O — < 0~ O Tri_Mode = Off
Vvt O O — Comment_1 = *** Pulse ***
AR A Comment 111 = *** presat time ***
S>> >0 Comment_201 = *** obs dante_presatu
jaciasissstiating Comment 202 = *** jirr preaturation
e 0 =

X : parts per Million : Fluorine19 Comment™ 203 **+ tri~ preaturation
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(thousandths)

40.0

30.0

20.0

10.0

f OH JEOL
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y BFsK
—---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
7 I machinephase
ppm
phase( 14.75953, 0, 50[%] )
2h base correct( None, 0, Smooth )
BUFICH3E : : YH-14 (p-I) 11B 1Hdec-1-1.3jdf
Filename = YH-14 (p-I)_ 11B 1Hd
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH-14 (p-I)
Solvent = ACETONE-D6
Creation_Time = 22-FEB-2020 13:55:
Revision Time = 22-FEB-2020 18:57:
. . . . . . . . Current Time = 22-FEB-2020 18:59:
6.0 5.0 4.0 3.0 20 1.0 0 10
Comment = single pulse decou
Data_Format = 1D REAL
Dim_Size = 26214
z & 8 3 Dim Title = Boronll
RO Dim Units = [ppm]
IX : parts per Million : Boron11 Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (50
X _Acq_Duration = 0.66060288[s]
X_Domain = 1l1B
X_Freq = 158.85814241[MHz]
X Offset = 0[ppm]
X:Points = 32768
X_Prescans =4
X Resolution = 1.51376876[Hz]
X:Sweep = 49.6031746[kHz]
X _Sweep Clipped = 39.68253968[kHz]
Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Clipped = TRUE
Decimation_ Reg = r: 252( 251),g: 40
Scans = 100
Total_Scans = 100
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp Get = 22.2[dC]
X_90_Width = 15.74[us]
X Acq_Time = 0.66060288[s]
X Angle = 30[deg]
L e e e e L . e e P 8 =10é4ég§]66
X Pulse = 5.24 7 [us]
120.0  100.0 80.0 60.0 40.0 20.0 0 -20.0 -40.0 -60.0 -80.0 -100.0 TEr Atn Dec = 26.4[aB]
Irr_Atn Dec_Calc = 26.4[dB]
%\\ Irr Atn Dec Default Calc = 26.4[dB]
Irr Atn Noe = 26.4[dB]
— 00 vy — Irr_Dec_Bandwidth_Hz = 5.97826087 [kHz]
S ono Irr Dec_Bandwidth Ppm = 12.07407703 [ppm]
N oo N Irr Dec Freq - = 495.13191398 [MHz]
DN N N Irr_Dec_Merit Factor =2.2
s Irr Decouplin = TRUE
X : parts per Million : Boronl11 TirNeo poing = TRUE
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1k parts per M.T:;:o Proton T -

1.00
1.00

é |

3.01

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm
phase( 3.5, -24, 69.66154[%] )
base correct( None, 0, Smooth )

BUFICH3E | : YH-78(CO2Me) Proton-1-1.3df

: parts per Million : Proton

T T T T T AN T T T
3.82 3.81 3.8 3.79 3.78 3.77 3.76 3.75 3.74 3.73 3.72 3.71

3.760

abundance

11.0 10.0 9.0 8.0 7.0

A

\

6.599 ~_
6.582

n<t —O — <
DO O OO <t <t
SSSL88 oo
00 00 06 I~ I~ I~ I~

X : parts per Million : Proton

3.760 ——

4.0

3.0

A

2.834
2.801

2.086
2.059
2.054
2.050
2.046
2.041

22-FEB-2020 14:03:56
9-MAR-2020 21:00:38
9-MAR-2020 21:00:59

Creation_Time
Revision_Time
Current_Time

Filename = YH-78(CO2Me) Proton-1
Author = delta -
Experiment = proton.jxp

Sample Id = YH-78 (CO2Me)

Solvent = ACETONE-D6

Comment = single_pulse
Data_Format = 1D REAL
Dim_Size = 104858

Dim Title = Proton

Dim Units = [ppm]
Dimensions =X
Spectrometer = JNM-ECZ500R/S1

11.62926421[T] (500[M
14.11383296[s]

Field Strength
X _Acq_Duration

X_Domain 1H

X Freq 495.13191398 [MHz]
X Offset 5[ppm]

X:Points 131072

X Prescans 1

X_Resolution
X_Sweep
X_Sweep_Clipped

70.85247522 [mHz]
9.28677563 [kHz]
7.42942051 [kHz]

**x* Pulse ***

*** presat_time ***
*** obs dante_presatu
*** irr preaturation
*** tri preaturation

Comment_1

Comment_111
Comment_201
Comment_202
Comment 203

Irr_Domain Proton

Irr:Freq 495.13191398 [MHz]
Irr Offset 5[ppm]

Tri_Domain Proton

Tri_Freq 495.13191398 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Decimation Reg r: 1346( 1345),g: 52
Scans - 8

Total_Scans 8

Relaxation Delay = 3[s]

Recvr_Gain = 56

Temp Get = 22.4[dC]
X_90_Width = 7.12[us]

X Acq_Time = 14.11383296([s]

X Angle = 45[deq]

X_Atn = 3.3[dB]

X Pulse = 3.56[us]

ITr Mode = Off

Tri_Mode = Off




(thousandths)

3.0

2.0

1.0

OH
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COOMe

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

ppm
phase( 3.25, 8, 7.98077[%] )

base_correct( Akima,
phase( 0, 0, 8.20204[%]

0, FALSE, 3, None, FA

reference( 205.3725[ppm], 206.26[ppm] )

Derived from: YH-78(CO2Me) Carbon-1-1.3jdf

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

NS

168.219 ——
165.767 —
136.669 ——
130.110 ——
121.148 ——
114206 ——
51.356 ——
30.368
30.205

on o~ ANV AD
—\O N naTaA
TS SeE N
O \O \O SN
(=g =N (2N e No\Ne\ ot}
[S K KN

X : parts per Million : Carbon13

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
RevisiEh_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH-78 (CO2Me) Carbo
delta -
carbon. jxp

YH-78 (CO2Me)
ACETONE-D6
25-FEB-2020 02:00:
13-APR-2020 17:49:

single pulse decou
1D REAL

26214

Carbonl3

Carbonl3

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

13C

124.5010059 [MHz]
100 [ppm]

32768

4

1.1920929[Hz]
39.0625[kHz]
31.25[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

5000

5000

2[s]

56

20.7[dC]
13.48[us]
0.8388608[s]
30[deg]

11[dB]
4.49333333[us]
26.4[dB]
26.4[dB]
26.4[dB]
26.4[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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abundance

0.15

0.12 0.13 0.14

0.11

0.1

0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

1

0.0

T
-137.0

 parts per Million : Fluorine19

T
-138.0

138.527
-138.626
-138.732

-138.845

T
-139.0

T
-140.0

3.00

JEOL

Solutions for Innovation

—---- PROCESSING PARAMETERS ----

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

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

phase( -4.689, 0, 50[%] )
base correct( None, 0, Smooth )

1510 1520 1530 1540 11550
: parts per Million : Fluorine19 E
g
S
O
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
-20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0190.0

X : parts per Million : Fluorine19

>

-138.527
-138.626
-153.311 ——

-138.732
-138.845

Creation_Time
Revision Time

22-FEB-2020 14:08:23
22-FEB-2020 19:09:35

LUFICH3E : : YH-78(CO2Me) 19F-1-1.3df
Filename = YH-78 (CO2Me) 19F-1-5.
Author = delta -
Experiment = single_pulse. jxp
Sample Id = YH-78 (CO2Me)

Solvent = ACETONE-D6

Curren t_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped
Decimation Reg
Scans -
Total_Scans

Relaxation Delay
Recvr_Gain
Temp Get
X_90_Width
X Acq_Time
X Angle
X_Atn

X _Pulse

ITr Mode
Tri_Mode
Comment_1
Comment_111
Comment_201
Comment_202
Comment 203

22-FEB-2020 19:11:11

single_pulse
1D REAL
26214
Fluorinel9
[ppm]

X

JNM-ECZ500R/S1

11.62926421[T]
0.28311552[s]
19F
465.88941346 [MHz]
-100 [ppm]

(500 [M

1

3.5321271[Hz]
115.74074074 [kHz]
92.59259259[kHz]
Fluorinel9
465.88941346 [MHz]
5[ppm]

Fluorinel9
465.88941346 [MHz]

r: 54( 53),g: 29

5[s]
56

22.1[dC]
7.81[us]
0.28311552[s]

3.7[dB]
3.905[us]

Off

Off

**x* Pulse ***

*** presat time ***
*** obs_dante presatu
*** jirr preaturation
*** tri~ preaturation
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40.0

30.0

20.0

10.0

(thousandths)

OH
BF3K

COOMe
2i

JEOL D

---- PROCESSING PARAMETERS
sexp( 2.0[Hz], O.

0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )

zerofill( 1, TRUE
fft( 1, TRUE, TRUE )
machinephase

ppm
phase( 12.08005, 0, 50[%] )

base_correct( Akima, 5, 0,

FALSE, 3, None, FA

Derived from: YH-78(CO2Me) 11B 1lHdec-1-1 (2).

X : parts per Million : Boronl1

3.726
3.383
3.049
2.706

70.0

X : parts per Million : Boronl1

-30.0 -50.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Temp_Get

X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr_Atn_Dec

Irr_Atn Dec_Calc
Irr_Atn_Dec_Default Calc
Irr Atn Noe -
Irr Dec_Bandwidth Hz
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq -
Irr Dec_Merit Factor
Irr_Decoupling
Irr_Noe

Irr Noise

YH-78 (CO2Me) 11B 1
delta -
single_pulse dec.j
YH-78 (CO2Me)
ACETONE-D6
22-FEB-2020 20:19:
7-APR-2020 13:13:

single pulse decou
1D REAL

26214

Boronll

Boronll

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.66060288[s]

11B
158.85814241[MHz]
0 [ppm]

32768

4

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]
Proton
495.13191398 [MHz]
5 [ppm]

TRUE

300

300

2[s]

56

21.8[dC]
15.74[us]
0.66060288[s]
30[deg]

10.4[dB]
5.24666667 [us]
26.4[dB]

26.4[dB]

26.4[dB]

26.4[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

abundance

’ ’ ' S JEOL
] Solutions for Innovation
: OH
- —---- PROCESSING PARAMETERS ----
— sexp( 0.2[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
] BF K zerofill( 1 )
i 3 ££t( 1, TRUE, TRUE )
] machinephase
] ppm
4 phase( -3, -17, 40.67603[%] )
] base correct( None, 0, Smooth )
] LUFICH3E : : YH-134- (Np) Proton-1-1.3jdf
] Filename = YH-134- (Np) Proton-1-
b Author = delta -
. . . . . . . . . Experiment = proton.jxp
] 7.7 6 75 74 73 72 7.1 7.0 69 Sample Id = YH-134-(Np)
b Solvent = ACETONE-D6
4 Creation_Time = 22-FEB-2020 18:03:07
] e 4 e B . o o Revision:’l‘ime = 9-MAR-2020 19:56:49
1 238338 53 239 a9y g 2 Current_Time = 9-MAR-2020 19:57:32
RN AR e S <
J : parts per Million : Proton Comment = single_pulse
q Data_Format = 1D REAL
] Dim_Size = 13107
b B Dim Title = Proton
g ( N Dim:Units = [ppm]
] | @ Dimensions =X
7 / Spectrometer = JNM-ECZ500R/S1
N |
] [ Field Strength = 11.62926421[T] (500[M
] { X_Acq:Duration = 1.76422912([s]
] X_Domain = 1H
] X_Freq = 495.13191398[MHz]
- (S en X _Offset = 5[ppm]
1 ( = EeN X_Points = 16384
] ‘ J =) X_Prescans =1
4 J J X Resolution = 0.5668198[Hz]
] X_Sweep = 9.28677563 [kHz]
] X Sweep Clipped = 7.42942051[kHz]
4 Irr Domain = Proton
] Irr:Freq = 495.13191398[MHz]
b Irr Offset = 5[ppm]
] Tri_Domain = Proton
1 Tri_Freq = 495.13191398 [MHz]
B Tri_Offset = 5[ppm]
; Clipped = FALSE
7 Decimation Reg = r: 1346( 1345),g: 52
i Scans - =1
] Total_Scans =1
4 Relaxation Delay = 5[s]
il Recvr_Gain = 56
Temp Get = 21.8[dC]
\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\x_90:width =7.1§[\;;]912
X Acqg Time = 1.764 [s]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 0 hear il Fb
X_Atn = 3.3[dB]
o e A
Irr_Mode = Off
0Nl — AN N0 D W 0O N =N oo < Tri_Mode = Off
VOO0V ITAVNAN 0N N T O 0 Comment_1 = *%** Pulse ***
LLOVLYNnnnANN— — — 000 ! o Comment 111 = *** presat time ***
[ e e e il ol ol ol NN RN o) o AN N CQmment:zo;l = kkk obs_daﬁte_presatu
i1qe Comment_202 = *%% jirr reaturation
X : parts per Million : Proton Comment™ 203 = xxx tri~ preaturation
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abundance

BF K ---- PROCESSING PARAMETERS ----
3 sexp( 0.2[Hz], 0.0[s] )
‘ trapezoid( O[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
‘ ££t( 1, TRUE, TRUE )
machinephase
Me Fas
base_correct( None, 0, Smooth )
2k LAFICEA¥: : YH-110 (m-Me) _Proton-1-1.jdf
Filename YH-110 (m-Me) _Proton-1
— Author delta
- Experiment proton.jxp
A Ao Sample_Id YH-110 (m-Me)
] Solvent ACETONE-D6
72 70 69 68 67 66 65 64 63 22 2 24 Actual_Start_Time 10-MAR-2020 22:20:20
< } N ‘ \\ Revision_Time = 11-MAR-2020 11:31:23
e o 2 S S5z Comment single_pulse
] 5% 4 b ] 3 Data_Format 1D REAL
] pars per Million: Proton Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
7 Dimensions X
Spectrometer JNM-ECZ500R/S1
1 I
P Field Strength 11.62926421[T] (500[M
X_Acq_Duration 1.76422912(s]
B X_Domain
] X_Freq 495.13191398 [MHz]
X_Offset 5 [ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.5668198 [Hz]
X_Sweep 9.28677563 [kHz]
X_Sweep_Clipped 7.42942051 [kHz]
Irr_Domain Proton
Irr_Freq 495.13191398 [MHz]
Irr_Offset 5 [ppm]
Tri_Domain Proton
Tri_Freq 495.13191398 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
] Total_Scans 8
E re (g Relaxation_Delay = 5[s]
= == Recvr_Gain 66
Temp_Get 21.8[dc]
] ro | X_90_Width 7.12[us]
1 o X_Acq_Time 1.76422912(s]
Sl [ X_Angle 45[deg]
e X_Atn 3.3[dB]
< X_Pulse = 3.56[us]
Irr_Mode Off
1 | J Tri_Mode Off
3 ] J Dante_Loop 500
~ Dante_Presat FALSE
o Decimation_Rate 0
] Initial Wait 1(s]
Phase {0, 90, 270, 180, 180
] Presat_Time 5(s]
Presat_Time_Flag FALSE
Relaxation_Delay Calc = 0[s]
] Relaxation Delay Temp = 5[s]
Repetition_Time 6.76422912(s]
S In A
A LA I R L L o B S L A A L s B e B LA e AR
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
0 m— Ao oo v o= XA —
=~ ine ARSI 0o fTonwn ST
T~ N Q% Qeeeeee
N N [=R-Rv-) ISR SESESESESRSEN]
X : parts per Million : Proton
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19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0

120 13.0 140 150 16.0 17.0 18.0

11.0

10.0

8.0 9.0

20 30 40 50 60 70

1.0

1.6

abundance

135

JEOL
RESONANCE

13.52

Filename
Author
Experiment

Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim Title
Dim Units
Dimensions

ite
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

YH-254 (m-C1)_Proton-1-11.3
iwasawa -

proton. jxp

YH-254 (m-C1)

CHLOROFORM-D

24-MAR-2020 20:20:36
8-APR-2020 12:15:58
8-APR-2020 12:16:40

single_pulse
1D REAL
13107

Proton

[ppm]

X

JNM-ECS400
DELTA2_NMR

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

1H

399.78219838 [MHz]
5[ppm]

16384

1
0.45794685 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

o
i
)
5 I : partsper Millon : Proton
I - pars per Miion: Proton :
=N
!
©° -
2
=3
Y 2
=2 —
o S
ro FaS]
I n
T T T T T T
10.0 9.0 8.0 7.0 6. 4.0 0
I D= ==V TWNOT RN w0 oo
el SASOTAND DN o =S
° AN ANNAN KRR “ <
) L e e Ll =RV RN-IN) —— o o

X : parts per Million : Proton

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Tri_Domain Proton
399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 3[s]
Recvr_Gain =48
Temp_Get = 20.1[dC]
X_90_Width = 6.1[us]
X_Acq_Time = 2.18365952[s]
X_Angle = 45[degq]
X_Atn = 1[dB]
X_Pulse = 3.05[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]

Repetition_Time = 5.18365952[s]

OH
Bpin

Cl

major

21

OH
Bpin

Cl

minor

3l
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abundance

JEOL D

---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(m-OMe) Carbon-1-1.jdf

I3‘Zv0 IB‘IYO 13(‘]0 12‘9.0 12‘8.0 H‘I,O II‘OYO IO“%O 10‘80 107.0 ll)‘t\a.ﬂ
_PPh,(BH
C) 2( 3)
Bpin
MeO

2m
TS L . z “LJJWWLW | - Mt JLW ah # ‘"*,WAL-J TR
:\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

0 N \O NO 0 0t — > oo NN OO < o~
0 0 0 —n = 0wVt jnlYag =3 OO Ya) o~
S oo NN NSO ToS < <k — o (=)
€0 00 00 00 AN O O — 00 0 S 0o =~ \0 e} <
NReN's} anmnnndAaqN —o o 00 T~ [~ T~ e} ]
——— — e — — T ——

X : parts per Million : Carbon13

8-APR-2020 13:07:10

Actual_Start Time
9-APR-2020 15:03:44

Revision Time

Filename = YH(m-OMe) Carbon-1-2.jdf
Author = iwasawa

Experiment = carbon. jxp

Sample Id = YH (m-OMe)

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data Format = 1D REAL

Dim_§ize = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim:Units = [ppm]

Dimensions =X

Site = JNM-ECS400

Spectrometer = DELTA2_NMR

9.389766[T] (400[MHz])

Field Strength
1.04333312[s]

X_Acq_Duration

X_Domain 13c

X Freq 100.52530333 [MHz]
X Offset 100 [ppm]

X_Points 32768

X Prescans
X:Resolution
X_Sweep
X_Sweep_Clipped

4
0.95846665 [Hz]

31.40703518 [kHz]
25.12562814 [kHz]

Irr Domain Proton
Irr Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Clipped TRUE
Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp Get = 22[dC]
X_90_Width = 11.1[us]
X Acq_Time = 1.04333312([s]
X Angle = 30[deg]
X_Atn = 4.5[dB]

X Pulse = 3.7[us]
Irr Atn Dec = 26.507[dB]
Irr Atn Noe = 26.507[dB]
Irr_Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE
Initial Wait = 1[s]

Noe - = TRUE

Noe Time = 2[s]

Repetition Time 3.04333312([s]
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0.10203040506070809101.1121314151617181920212223242526

‘/ﬁg O,FPhZ(BHS) lJEDLD

|_Bpin
‘ ---- PROCESSING PARAMETERS ----
I sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
MeO zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase
— 2m pagninep
reference( -0.00958[ppm], O[ppm] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(m-OMe) Proton-1-1.jdf

Actual_Start Time
Revision_ Time

7-APR-2020 19:08:31
7-APR-2020 21:17:25

Filename = YH(m-OMe) Proton-1-2.
Author = delta -
Experiment = proton.jxp

Sample Id = YH (m-OMe)

Solvent = CHLOROFORM-D

abundance

8.1 8.0 79 7.8 77 76 75 74 73 6.8 67 6.6 6.5 Comment = single pulse
Data_Format = 1D REAL
NN ]
X Domain = Proton
£8238 g2358 §3 SRIINZRSeeNRS g Sag £22gsaes Dim Title = Proton
et fecesey e e e e e e e e e e = e N Dim Units = [ppm]
X : parts ner Million : Proton P :
Dimensions =X
- Spectrometer = JNM-ECZ500R/S1
(S Field Strength = 11.62926421[T] (500[M
— X_Acq:Duration = 1.76422912[s]
X_Domain = 1H
X_Freq = 495.13191398[MHz]
X Offset = 5[ppm]
X:Points = 16384
X_Prescans =1
X Resolution = 0.5668198[Hz]
A X:Sweep = 9.28677563[kHz]
[Q X _Sweep Clipped = 7.42942051[kHz]
o Irr Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5[ppm]
= Clipped = FALSE
< Scans =8
«@ Total_Scans =8
Al
I Relaxation_Delay = 5[s]
= Recvr_Gain~ = 36
Temp_ Get = 20.4[dcC]
M X 90 Width = 9.58[us]
L . X Acq_Time = 1.76422912s]
X _Angle = 45[deq]
L B L L L B B L A e e [ 904 = 4.3[dB]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 |¥Eulse z &Ml
N " M ° N ° N ° " N Irr Mode = Off
[y [ Tri Mode = Off
Dante_Loop = 500
OOV —QAFTNARN—AND— O A A 0D oo — = Dante_Presat = FALSE
A= =0V ULOO“ LT AANDS DN [=JN=1 ©~ S Decimation Rate =0
SSOSALVNINIEILLT AT OO OO oo n = N < Initial _Wait = 1[s]
. .OOOOOCOOI\I\I\I\I\I\I\I\I\OO\D\DOO\OO onen — (=3 Phase = {0, 90, 270, 180, 180
X : parts per Million : Proton Presat Time = 5[s]
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20.0 30.0 40.0 50.0 60.0 70.0 80.0

10.0

0

(thousandths)

.PPhy(BHj3)

Bpin

2m

dEDLD

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(m-OMe) 31P 1lHdec-1-1.jdf

T T
113.0 112.0

X : narts ner Million : Phosphorus31

109.832
107.902
107.559

—
200.0

X : parts per Million : Phosphorus31

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH (m-OMe) 31P 1Hde
delta -7
single_pulse dec.j
YH (m-OMe)
CHLOROFORM-D
7-APR-2020 22:03:
8-APR-2020 11:56:

single pulse decou
1D REAL

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368([s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

64

64

1[s]
66

20.5[dC]
19.78[us]
0.18874368[s]
30[deg]

9.4[dB]
6.59333333 [us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ




(thousandths)

o MeO

.PPhy(BH3)

Bpin

2m

" "

T T
-350  -36.0  -37.0

- narts ner Million - Boran11

T
-38.0

38.898
-39.260
39.841

T T
-41.0  -42.0 -43.0

i et rinpps d

"

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

ppm
phase( 17.25, 0, 38.11849[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH(m-OMe) 11B lHdec-1-1.jdf

b

M

110.0

90.0 70.0

X : parts per Million : Boronl1

50.0

30.0

29.931

10.0

-10.0

-30.0

A

0O —

-38.89
-39.26
-39.84

-50.0

-70.0

-90.0

-110.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH (m-OMe) 11B 1Hde
delta - -
single_pulse dec.j
YH (m-OMe)
CHLOROFORM-D
8-APR-2020 10:34:
8-APR-2020 12:00:

single pulse decou
1D REAL

26214

Boronll

Boronll

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.66060288[s]

11B
158.85814241[MHz]
0 [ppm]

32768

4

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

300

300

2[s]

56

20.8[dC]
36.17[us]
0.66060288[s]
30[deg]

12[dB]
12.05666667 [us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

S§82




abundance

| PPH,(BH)

Bpin

69.11m

—

02

2

cogns nSmnn—nes 2 2 a o
RN HSEZeEEneY g 2 2 ES
Soaast AT TIETY sl bt = a
pedrad AN = = @ “

IX : narts ner Million : Proton

1.00
U155 02

5919

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s] )
trapezoid( O0[%], O[%],
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase

ppm

Derived from: YH-295-f1

80[%],

100([%] )

Proton-1-1.jdf

12.61

S R

10.0 9.0 8.0 7.0 6.0 5.0 4.0
AN
SOV — —~—=nOoO =) v
25525898 § 83
[ O L N S N LS N=) i

X : parts per Million : Proton

3.0

2.0 1.0 0
—NTOST OO0 T —
M -ONTTOANO D o~ o
nONdNANRNGERS oS
_—————,—,—_ e S S D S

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revis iSn_T ime

Comment
Data_Format
Dim_§i ze

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset

X:Po ints
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain

I rr:Freq

Irr Offset
Tri_Domain
Tri:Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

Presat Time

YH-295-f1 Proton-1-2.

delta -

proton. jxp

YH-295-f1

CHLOROFORM-D
2-APR-2020 21:18:43
7-APR-2020 10:29:22

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

JNM-ECZ500R/S1

11.62926421([T]
1.76422912([s]
1H
495.13191398 [MHz]
5 [ppm]

16384

1

0.5668198 [Hz]
9.28677563 [kHz]
7.42942051 [kHz]
Proton
495.13191398[MHz]
5[ppm]

Proton
495.13191398[MHz]
5[ppm]

FALSE

8

8

(500 [M

5[s]

36

20.8[dC]
9.58[us]
1.76422912(s]
45[degq]
4.3[dB]
4.79[us]

Off

Off

500

FALSE

0
1[s]
{0,
5[s]

90, 270, 180, 180

5§83




(thousandths)

6.0 8.0 10.0 12.0 14.0 16.0 180 200 220 240

4.0

2.0

PPH,(BH;)
0

Bpin

657
2.149

o

3
3
3
3

X : parts ner Million : Carbon13

T T
131.0 130.0 129.0

128.606
128.520

| L

|

k

L

1l

L.

I

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-295-fl1 Carbon-1-1.jdf

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

00—~ A N0 O =~ e Nen) — QD —
—enuntTaoo =2 O \O O — \O —
QALVANOC =SSO N < 0 0 O <t~
oA 0 < N — N>~ \o
Lt nnnAaN — oo 00 T~ I~ O~
— o — — —_—

X : parts per Million : Carbon13

24.929

0

-10.0 -20.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH-295-f1 Carbon-1

delta -

carbon. jxp

YH-295-f1

CHLOROFORM-D
5-APR-2020 00:51:
9-APR-2020 10:39:

single pulse decou
1D REAL

26214

Carbonl3

Carbonl3

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.8388608[s]

13C

124.5010059 [MHz]
100 [ppm]

32768

4

1.1920929[Hz]
39.0625 [kHz]
31.25[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

5000

5000

2[s]

56

20.3[dC]
9.61[us]
0.8388608[s]
30([deg]

10[dB]
3.20333333[us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ

S84




20.0

60.0

50.0

40.0

30.0

10.0

0

(thousandths)

* ---- PROCESSING PARAMETERS ----
] sexp( 2.0[Hz], 0.0[s] )
] trapezoid( O[%], O[%], 80[%], 100[%] )
4 PPH BH zerofill( 1, TRUE )
7 2( 3) f££t( 1, TRUE, TRUE )
b I machinephase
g O O ppm
— < Derived from: YH-295-f1 31P 1lHdec-1-1.3jdf
1 O Bpin
] 2n
g Filename = YH-295-f1 31P 1Hde
- Author = delta - -
] Experiment = single_pulse dec.j
4 Sample Id = YH-295-f1
— Solvent = CHLOROFORM-D
7 Actual_Start Time = 3-APR-2020 12:45:
] Revisisn_'l‘img = T7-APR-2020 21:40:
B Comment = single pulse decou
- Data_Format = 1D COMPLEX
] Dim_§ize = 26214
] T T T T T T T X_Domain = Phosphorus31
] 112.0 111.0 110.0 109.0 108.0 107.0 106.0 Dim Title = Phosphorus31
B Dim:Units = [ppm]
7] Dimensions =X
] 2 o Spectrometer = JNM-ECZ500R/S1
— = B Field Strength = 11.62926421[T] (50
J ~oarts ner Million L X_Acq Duration = 0.18874368([s]
] X _Domain = 31p
4 X _Freq = 200.43293989[MHz]
4 X Offset = 0[ppm]
q X:Points = 32768
] X_Prescans =4
] X Resolution = 5.29819065[Hz]
A X_Sweep = 173.61111111[kHz]
f X _Sweep Clipped = 138.88888889[kHz]
J Irr Domain = Proton
] Irr:Freq = 495.13191398[MHz]
4 Irr Offset = 5[ppm]
R Clipped = FALSE
Scans = 64
Total_Scans = 64
Relaxation Delay = 1[s]
Recvr_Gain = 66
Temp_ Get = 20.7[dC]
X 90 Width = 19.78[us]
X_Acq_Time = 0.18874368([s]
X _Angle = 30[deg]
X Atn = 9.4[dB]
X Pulse = 6.59333333[us]
T T I L L I;r_Atn_Dec = 23.948[dB]
200.0 100.0 0 -100.0 -200.0 Irr_Atn Dec_Calc = 23.948[dB]
Irr Atn Dec Default Calc = 23.948[dB]
Irr Atn Noe = 23.948[dB]
Irr Dec Bandwidth Hz = 5.97826087 [kHz]
o Irr Dec_Bandwidth Ppm = 12.07407703 [ppm]
£ 3 Irr Dec_Freq = 495.13191398[MHz]
o Irr Dec_Merit Factor =2.2
=X= Irr Decoupling = TRUE
. - Irr_Noe = TRUE
X : parts per Million : Phosphorus31 Irr Noise = WALTZ
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(thousandths)

60.0

50.0

40.0

30.0

20.0

10.0

?PHgBHQ
0 (0]
o Bpin

2n

-, " b Pt " " ’ penmy

JEOL D

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

phase( 0, -40, 38.22531[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-295-f1 11B 1lHdec-1-1.jdf

e o Ll W g i i ot i

90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O -10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0

30.102
-39.622 —_
-39.936

X : parts per Million : Boronl1

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH-295-f1 11B 1Hde
delta -7
single_pulse dec.j
YH-295-f1
CHLOROFORM-D
3-APR-2020 13:04:
7-APR-2020 13:01:

single pulse decou
1D REAL

26214

Boronll

Boronll

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.66060288[s]

11B
158.85814241[MHz]
0 [ppm]

32768

4

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]
Proton
495.13191398 [MHz]
5 [ppm]

TRUE

500

500

2[s]

56

20.6[dC]
36.17[us]
0.66060288[s]
30[deg]

12[dB]
12.05666667 [us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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& [
/ JEOL
\E I ---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
o trapezoid( 0[%], O[%], 80[%], 100[%] )
f [ = zerofill( 1, TRUE )
| y | ££ft( 1, TRUE, TRUE )
| “ machinephase
J ppm
4 phase( 22.5, 0, 74.75202[%] )
| l base_correct( Akima, 5, 0, FALSE, 3, None, FA
|
A ) Derived from: YH-295-f2 Proton-1-1.jdf

T
7‘0 7.8 7.7 7‘,{, 7‘,4 6.6 6.5 6.4 6.3 6.2 6.1 6.0 59

0.1020304050607080910111213141516171819202122232425

abundance

X : parts per Million : Proton

Phase
Presat Time

{0, 90, 270, 180, 180
5[s]

T
8.0 7.5
Filename = YH-295-f2 Proton-1-2.
I N .
Experiment = proton.jxp
Soggnafazasy ST L £¢ g3 g & e OB ] 52 Sample_Id = YH-295-£2
it ner Millon - Proton crmeee nartsner Million - Proton "~ ceee | e - o Solvent = CHLOROFORM-D
Actual_Start Time = 2-APR-2020 21:24:39
|~ RevisiSn_TimE = 14-APR-2020 16:14:47
l i
Comment = single_pulse
Data_Format = 1D REAL
Dim_§ize = 13107
X Domain = Proton
Dim Title = Proton
. Dim:Units = [ppm]
Bpln Dimensions =X
Spectrometer = JNM-ECZ500R/S1
O O\PPh Field Strength = 11.62926421[T] (500[M
2 X_Acq_Duration = 1.76422912([s]
! X:Domain = 1H
BH, X Freq = 495.13191398 [MHz]
X Offset = 5[ppm]
T T T T T X_Points = 16384
15 14 13 10 09 X Prescans =1
3n X Resolution = 0.5668198[Hz]
X:Sweep = 9.28677563[kHz]
) X Sweep Clipped = 7.42942051[kHz]
— Irr Domain = Proton
< parts per Million : Proton ) Irr Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 495.13191398 [MHz]
Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 36
Temp_ Get = 20.7[dC]
X 90 Width = 9.58[us]
N | ”U X_Acq_Time = 1.76422912[s]
X_Angle = 45[deq]
L B L L B B L L N B B SIS SRS LR D O U= = 4.3[dB]
X Pulse = 4.79[us]
10.0 9.0 8.0 7.0 4.0 2.0 1.0 0 X pulse =47
[} I Tri_ Mode = Off
Dante_Loop = 500
Dante_Presat = FALSE
AR ma—IIRaR = S Decimation_Rate =0
QAN T T T T N S Initial Wait = 1[s]
L N R N N o N — = - -

S87




1.0 20 30 40 50 60 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0

JEOL D

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )

zerofill( 1, TRUE )
J fft( 1, TRUE, TRUE )
A J machinephase

ppm
reference( 77.10626[ppm], 77.16[ppm] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

L R A A N A A A A A KR
115.0114.0113.0112.0111.0110.0109.0108.0107.0106.0105.0104.0103.0102.0101.0100.0 99.0 98.0 97.0

Derived from: YH-295-f2 Carbon-1-1.jdf

. . : T T T T T  parts per Million : Carbon13
155.0 152.0 Isto |133.0 132.0 131.0 130.0 129.0
Filename = YH-295-f2 Carbon-1
Author = delta -
- % - oo Py Experiment = carbon. jxp
T = o Sample Id = YH-295-F2
a et = oo =2 i Solvent = CHLOROFORM-D
X : barts ner Million : Carbon'3 X : parts per Million : Carbon'3 Bpm Actual_Start Time = 5-APR-2020 04:55:
o O RevisiSn_TimE = 9-APR-2020 10:49:
~
PPh2 Comment = single pulse decou
< | Data_Format = 1D REAL
BH Dim Size = 26214
3 X_Domain = Carbonl3
Dim Title = Carbonl3
Dim:Units = [ppm]
3n Dimensions =X
Spectrometer = JNM-ECZ500R/S1

Field Strength
X _Acq_Duration

11.62926421[T] (50
0.8388608[s]

(thousandths)

~

151.155
151.117
143.965 ——

N

>—

109.868 —

A

I rr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

5.97826087 [kHz]

153.674 —
132.838
132331 &
e
101.710 ——
83.805 ——
24.862 ——

X_Domain = 13C
X_Freq = 124.5010059 [MHz]
X Offset = 100 [ppm]
X:Points = 32768
X_Prescans =4
X Resolution = 1.1920929[Hz]
X:Sweep = 39.0625[kHz]
X_Sweep_Clipped = 31.25[kHz]
Irr_Domain = Proton
Irr:Freq = 495.13191398[MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 5000
Total_Scans = 5000
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 20.5[dC]
X 90 Width = 9.61[us]
‘ X_Acq_Time = 0.8388608[s]
L LJ“ J X AngTe = 30[deg]
e . w | R L osrssmornes s o Lo ”"}LwJ/;”“'" X“Atn = 10[dB]
i i o X Pulse = 3.20333333[us]
L L L L I L L L L L L L L L L L L L L L BB B I;rAtn Dec =23‘948[d-B]
150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0| Irr_Atn Dec Calc = 23.948[dB]
Irr Atn Dec Default Calc = 23.948[dB]
Irr_ Atn_Noe = 23.948[dB]

X NeX=\) D — ANO — -] ;| 12.07407703 [ppm]
=3 2R Pl Irr_Dec_Freq 495.13191398 [MHz]
N — 00 00 A ~~ O Irr Dec Merit Factor 2.2
N AN - o~~~ Irr Decoupling TRUE
e - Irr Noe TRUE
X : parts per Million : Carbon13 Irr Noise WALTZ
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(thousandths)

1 Bpin

“PPh,
BHs

IJEDLD

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], O.
trapezoid( 0[%],

machinephase
ppm

0[s] )

0[%], 80[%], 100[%] )
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )

phase( -21.42682, 0, 50[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-295-f2 31P 1Hdec-1-1.jdf

- narts ner Million -

108.881

T
108.0

108.458

T T T T T T
107.0 106.0 105.0 104.0 103.0 102.0

——
200.0

X : parts per Million : Phosphorus31

108.881 ~—__ — -
108.458

(=
=4

o 4

——
-100.0

-200.0

Filename

Author
Experiment

Sample Id
Solvent
Actual_Start Time
Revisish_TimE

Comment
Data_Format
Dim_§ize

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset
X:Points
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr Domain
Irr:Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X _Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Dec_Calc

Irr_Atn_Dec Default_Calc

Irr Atn_Noe

Irr_Dec:Bandwidth_Hz
Irr Dec Bandwidth_ Ppm

Irr Dec_Freq

Irr Dec_Merit Factor

Irr Decoupling
Irr Noe
Irr Noise

YH-295-f2 31P 1Hde
delta -7
single_pulse dec.j
YH-295-f2
CHLOROFORM-D
3-APR-2020 12:54:
7-APR-2020 21:38:

single pulse decou
1D REAL

26214

Phosphorus31
Phosphorus31l

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.18874368([s]

31p
200.43293989[MHz]
0 [ppm]

32768

4

5.29819065[Hz]
173.61111111 [kHz]
138.88888889[kHz]
Proton
495.13191398 [MHz]
5[ppm]

FALSE

64

64

1[s]
66

20.7[dC]
19.78[us]
0.18874368[s]
30[deg]

9.4[dB]
6.59333333 [us]
23.948[dB]
23.948[dB]
23.948[dB]
23.948[dB]
5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz]
2.2

TRUE

TRUE

WALTZ
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Bpin IJEDLD
O

0 “PPh,
<i | ---- PROCESSING PARAMETERS ----

EBF{ sexp( 2.0[Hz], 0.0[s] )
3 trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE
fft( 1, TRUE, TRUE )
3 n machinephase

ppm
phase( 15, 0, 38.85477[%] )
base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-295-f2 11B 1Hdec-1-1.jdf

(thousandths)
0

Actual_Start Time

3-APR-2020 13:34:

Filename = YH-295-f2 11B 1lHde
Author = delta - -
Experiment = single_pulse dec.j
Sample Id = YH-295-f2

Solvent = CHLOROFORM-D

Revision_Time

Comment
Data_Format
Dim_§i ze

X Domain
Dim Title
Dim:Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X Freq

X Offset

X:Po ints
X_Prescans

X Resolution
X:Sweep

X Sweep Clipped
Irr_Domain

7-APR-2020 12:59:

single pulse decou
1D REAL

26214

Boronll

Boronll

[ppm]

X

JNM-ECZ500R/S1

11.62926421[T] (50
0.66060288[s]

11B
158.85814241[MHz]
0 [ppm]

32768

4

1.51376876[Hz]
49.6031746 [kHz]
39.68253968 [kHz]
Proton

Irr Freq 495.13191398 [MHz]
Irr Offset 5[ppm]
Clipped FALSE
Scans 500
Total_Scans 500
Relaxation Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 21[dC]
X 90 Width = 36.17[us]
X_Acq_Time = 0.66060288[s]
X_Angle = 30[deg]
X Atn = 12[dB]
| X Pulse = 12.05666667 [us]
AL B s By B L e B L B e L By B B L L L B B B L I;r_Atn_Dec = 23.948[dB]
Irr Atn Dec Calc = 23.948[dB]
90.0 80.0 700 600 500 40.0 300 20.0 100 0 -100 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 | IFiAtnpeccalc = = 23.348(d3)
Irr Atn Noe = 23.948[dB]
Irr Dec Bandwidth Hz = 5.97826087 [kHz]
— ~o Irr Dec_Bandwidth Ppm = 12.07407703 [ppm]
— INE 2 Irr Dec_Freq = 495.13191398[MHz]
@ =] Irr Dec_Merit Factor =2.2
Q 5454 Irr_Decoupling = TRUE
. vl Irr_ Noe = TRUE
X : parts per Million : Boronl1 Irr Noise = WALTZ
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0.04 006 008 0.1 0.12 0.14 0.16 018 02 022 024 026

0.02

N
195

| dEDLO

abundance

OH
/// —---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
~ trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE
N BF3K ££t( 1, TRUE, TRUE )
machinephase
ppm
- 20 Derived from: YH-240 Proton-1-1.3df
|
Filename YH-240_Proton-1-2.jdf
Author delta
Experiment proton. jxp
Sample_Id YH-240
Solvent DMSO-D6
Actual_Start Time 22-JUL-2020 13:12:38
Revision_Time 27-JUL-2020 00:15:49
Comment = single_pulse
T T T T T T T T T T T T T T T T T T T Data—Fomt 1D COMPLEX
84 1 7.7 76 75 74 73 72 71 70 6.9 6.8 Dim_ Size 104858
X _Domain Proton
Dim Title Proton
Dim Units [ppm]
g g2 388 aes 2 Dimensions X
X : narts nex Million : Proton e e e Spectrometer JNM-ECZ500R/S1
Field Strength 11.62926421[T] (500[M
X_Acq_Duration 14.11383296[s]
© X Domain 1H
@ X _Freq 495.13191398 [MHz]
X _Offset 5[ppm]
X Points 131072
X_Prescans 1
X Resolution 70.85247522 [mHz]
X_Sweep 9.28677563 [kHz]
X_Sweep Clipped 7.42942051 [kHz]
Irr Domain Proton
. o - fo Irr_Freq 495.13191398 [MHz]
{Q [§ o |2 Irr Offset 5[ppm]
- S | Tri_Domain Proton
Tri_Freq 495.13191398 [MHz]
Tri_ Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation_ Delay 10[s]
Recvr_Gain 56
Temp_Get 20.3[dC]
L h X_90_Width 9.58[us]
' J 1 . X_Acg_Time 14.11383296([s]
X _Angle 45 [deg]
T T T T T T e | XOAtn 4.3[dB]
X Pulse 4.79[us]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 TEr Mode off
Il Tri Mode Off
Dante_Loop 1000
Dante_Presat FALSE
NRILEIIR B2ARS2 28 8K Decimation_Rate 0
NN RNV NN o < Initial Wait 1[s]
WXL NN NG cnen ISESES Phase — {0, 90, 270, 180, 180

Presat Time

X : parts per Million : Proton 10[s]
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(thousandths)

dEDLO

—---- PROCESSING PARAMETERS ----
OH sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
= zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )

Irr_Dec_Bandwidth:Ppm 12.07407703 [ppm]

128.347 —
120.093 ——
106.229 ——

58.661 —
146.061 ——
143.724

\o. |
[\ B
" 7
(o |
N
[ B
=
g
RE
N g
—3 ~ machinephase
N g PpPm
o ] N BF3K base_correct( Akima, 5, 0, FALSE, 3, None, FA
7
B Derived from: YH-340 Carbon-2-1.jdf
o ] |
=7 20
o0 7 b ek WJ \'WM
— Y e
=~ i 150.0 133.0 132.0 131.0 130.0 129.0 128.0 127.0 126.0 125.0 124.0 123.0 122.0 1210 120.0
— 3 ‘ Filename = YH-340_Carbon-2-2.
O 3 Author = delta
-7 z z 3% g g Experiment = carbon.jxp
Wi < @ & s Sample_Id = YH-340
—:EX narts ner Million : Carbon13 IX : parts ner Million : Carbon13 iztzz;tstart rime : 2!3'1?3_[—)2?2020 00:44:
~ 4 Revision Time = 27-JUL-2020 21:31:
—
en ] Comment = single pulse decou
— Data Format = 1D REAL
~ Dim Size = 26214
— X_Domain = Carbonl3
B Dim Title = Carbonl3
—1 Dim Units = [ppm]
— 3 Dimensions =
[l Spectrometer = JNM-ECZ500R/S1
—
o] Field Strength = 11.62926421[T] (50
= X_Acq_Duration = 0.8388608([s]
] X Domain = 13C
*® X Freq = 124.5010059 [MHz]
9 X_Offset = 100 [ppm]
~ ] X Points = 32768
=% X Prescans =4
© 3 X_Resolution = 1.1920929[Hz]
- X Swee] = 39.0625[kHz]
< 7 X Sweep_Clipped = 31.25[kHz]
4 Irr Domain = Proton
(=3 Irr Freq = 495.13191398[MHz]
< 3 Irr Offset = 5[ppm]
<k Clipped = FALSE
e 3 Scans = 5000
- Total_Scans = 5000
(= !
N 4 Relaxation Delay = 2[s]
= Recvr_Gain = 56
— Temp_Get = 20.7[dC]
=7 X_90_Width = 9.61[us]
| X_Acq_Time = 0.8388608([s]
(=] X_Angle = 30[deg]
X Atn = 10[dB]
X Pulse = 3.20333333[us]
L L B s L A L B - WS = 23.948[dB
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 |ZIrz At pec Calc = 23.048[aB]
Irr_Atn_Dec_Default Calc = 23.948[dB]
Irr_Atn_Noe = 23.948[dB]
Irr_Dec_Bandwidth Hz = 5.97826087 [kHz]

I% NneRERl Irr Dec F: 495.13191398 [MHz]
® = rr_Dec_Freq . z
: i g 2 : : : o g Irr_Dec_Mer::Lt_Factor 2.2
o en <t ccrecnenecnenen Irr_Decoupling TRUE
. - - Irr Noe TRUE
X : parts per Million : Carbon13 Irr Noise WALTZ
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abundance

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 22 2.4 2.6

0.2

dEDLO

] (8

— o

3 ‘

] “‘ pZ OH

E | N

; | N BF3K

] | 20

E |

B |

E |

E |

E |

E |

E |

3 |

A B

é -11‘6.0 »13‘70 -IK‘X.O -]}‘9.0 »14‘00 -14‘10 -I4‘2.0 -14‘3.0 »14‘40 -IA‘S.O -14‘6.0 »14‘70 -14‘8.0 -I-'l“}()/\ »15‘0.0

E X mmner?jlhnn Fluorinel9 ; 32

] I

] hed b

:”‘”‘”\”‘”“”\”‘”‘”‘\”‘”‘”‘P“”‘”‘P‘”“”‘P‘”‘”“P‘”‘”‘W“”‘”‘W‘”“”‘W‘”‘”“W‘”‘”‘”\‘”‘”‘”\”“”‘”\”‘”“”\”‘”‘”‘\”‘”‘”‘P“”‘”‘P

200 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0

25 23
- ¥
o O DN
@3 =3

X : parts per Million : Fluorinel9

---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz],

0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )

zerofill( 1, TRUE
fft( 1, TRUE, TRUE )

machinephase
ppm
phase( 0, 0, 50[%] )

base_correct( Akima, 5, 0, FALSE, 3, None, FA

Derived from: YH-240 19F-1-1.jdf

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start Time
Revision Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim Units
Dimensions
Spectrometer

Field Strength
X Acq_Duration
X Domain

X _Freq
X_Offset

X _Points
X_Prescans

X Resolution
X_Sweep
X_Sweep Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_ Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Mode
Tri_Mode
Dante_Loop
Dante_Presat
Decimation Rate
Initial Wait
Phase

Presat Time

YH-240_19F-1-2.3jdf
delta
single_pulse. jxp
YH-240

DMSO-D6

22-JUL-2020 13:18:55
22-JUL-2020 17:44:00

= single_pulse

1D REAL
26214
Fluorinel9
Fluorinel9
[ppm]

X
JNM-ECZ500R/S1

11.62926421[T]
0.28311552[s]
19F
465.88941346 [MHz]
~100 [ppm]

32768

(500 [M

1

3.5321271[Hz]
115.74074074 [kHz]
92.59259259 [kHz]
Fluorinel9
465.88941346[MHz]
5[ppm]

Fluorinel9
465.88941346[MHz]
5[ppm]

FALSE

8

8

5[s]

66

20.3[dC]
11[us]
0.28311552[s]
45 [deg]
3.7[dB]
5.5[us]

Off

Off
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abundance

0.2 0.3 0.4 0.5 0.6 0.7

0.1

oarts ner Million - Boron!

2264

8.

0269
“0422
2.2

N\
N

20

OH

BF;K

dEDLG

—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1, TRUE

fft( 1, TRUE, TRUE )
machinephase

80[%], 100[%] )

ppm
phase( -24.12207, 0, 49.19121[%] )

Derived from: YH-340-1 11B-1-1.jdf

110.0 90.0

X : parts per Million :

70.0

Boronl1

50.0 30.0 10.0 -10.0
2388
NS S

-30.0

-50.0

-70.0 -90.0 -110.0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X _Domain

X _Freq

X _Offset

X _Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep Clipped
Irr_Domain

Irr Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial Wait
Repetition Time

YH-340-1_11B-1-2.jdf
iwasawa
single_pulse. jxp
YH-340-1

DMSO-D6

22-JUL-2020 13:18:12
22-JUL-2020 13:43:35

= single_ pulse

1D COMPLEX
13107
Boronl
Boronll
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766[T]
0.4063232([s]

(400 [MHZ])

11B
128.26613597 [MHz]

0 [ppm]
16384
1

2.46109501 [Hz]
40.32258065[kHz]
32.25806452[kHz]
Boronll
128.26613597 [MHz]
5[ppm]

Boronll
128.26613597 [MHz]
5 [ppm]

FALSE

306

306

21.9[dC]
13.59[us]
0.4063232[s]
90 [deg]

4[dB]

13.59[us]
££

Off

FALSE

1[s]
1.4063232([s]
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abundance

10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.031.

1.0 2.0 3.0 40 50 60 7.0 8.0 9.0

0

JEOL
RESONANCE

X : parts per Million : Proton

] -

] . =

E - a

2

] ° = r

1 X > 2

3 i S

; il A gy |

16.0 9‘0 8.‘0 7i0 6.0 5.‘0 410 310 2i0 liO 6

AN et ) A A
2R3 aa2Z3358854% < 4 S
[ N N A NN [ R RV v RV RV, < - °Q

Filename
Author
Experiment

Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim Title
Dim Units
Dimensions

Site
Spectrometer
Field Strength
X_Acq_Duration
X _Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain

Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Dante_Presat
Initial Wait
Repetition Time

YH-196 (aniline) Proton-1-6
iwasawa -

proton.j

YH-196 (aniline)
CHLOROFORM-D

24-MAR-2020 20:17:58
8-APR-2020 12:09:55
8-APR-2020 12:11:16

single_pulse
1D REAL
13107

Proton

[ppm]

X

JNM-ECS400
DELTA2_NMR

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

1H

399.78219838 [MHz]
5[ppm]

16384

1
0.45794685 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5[ppm]
Proton
399.78219838 [MHz]
5[ppm]
FALSE
8
8
3[s]
44
19.9[dc]
6.1[us]
2.18365952(s]

9]

5.18365952(s]

NH,
Bpin
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Pro-H Pro-D

_PPh, __PPh,

() O OH OH
N [RUCl,(p-cymene)], (0.5 mol%) Bpin N BPin
+ + HBpn —m + |
S n-octane, 150 °C, 6 h, S
Ds then HCl aq D,
37% 29%

Kifko =1.3

In the 1H NMR of the separately prepared Pro-H,
these peaks appear in an integration ratio of a:b = 1:12.9.

12H of (Pro-H + Pro-D)

1H of Pro-H lb

a

'

596
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_PPh
le} 2

© + DBpin

1a 1.1 equiv.

0.5 mol% [RuCl,(p-cymene)],

n-octane 150 °C, 6h
then HCl aq.

36%
OH

D/H \©/ Bpin

2a 73%



