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Part | Experimental part

1. General information

Unless otherwise indicated, all reagents were purchased from commercial
suppliers and used without purification. 2-Methyl-1,1'-biphenyl*,
2-phenylbenzaldehyde?, and 2-phenylbenzyl alcohol® derivatives were prepared
according to literatures. Column chromatography was performed on silica gel
200~300 mesh. *H NMR, *C NMR, and °F NMR spectra were recorded at room
temperature in CDCl3; with tetramethylsilane (TMS) as internal standard and reported
in parts per million (ppm, 8). ‘H NMR Spectroscopy splitting patterns were
designated as singlet (s), doublet (d), triplet (t), quartet (q). Splitting patterns that

could not be interpreted or easily visualized were designated as multiplet (m) or broad

(br).

2. Photocatalyzed synthesis of benzocoumarins 2 (Scheme 2 & 3)

@)

X PC (4.0 mol%) 0
- ()
O, (balloon), blue LEDs

1 X = CHj MeCN/H,O (2:1), RT, 48-72 h

3X=CHO 2
4 X = CH,OH

5 X =COOH

General procedure: To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with substrate 1, 3, 4 or 5 (0.3 mmol) and Acr'MesClO; (5.0 mg,
0.012 mmol). The tube was closed with a septum, evacuated, and back-filled with
oxygen (balloon). To this mixture was added 1.0 mL solvent (MeCN/H,0 = 2:1)
and HCI (150 um, 0.6 mmol, 4M in 1,3-dioxane). The reaction mixture was stirred
at room temperature under blue LEDs until the full consumption of the starting
materials (typically, 48 h). The reaction mixture was concentrated under reduced

pressure, and the residue was purified by column chromatography on silica gel
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(petroleum ether/EtOAc = 70:1 - 20:1) to furnish the benzocoumarins 2.
@)

3
age

9-chloro-6H-benzo[c]chromen-6-one*

2a

45.1 mg, 65% yield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.34 (d, J =
8.5 Hz, 1H), 8.08 (d, J = 1.9 Hz, 1H), 8.00 (dd, J = 8.0, 1.5 Hz, 1H), 7.53 (ddd, J =
9.4, 7.9, 1.8 Hz, 2H), 7.41 — 7.32 (m, 2H). ®*C NMR (101 MHz, Chloroform-d) &
160.4, 151.6, 141.9, 136.4, 132.3, 131.2, 129.3, 124.8, 122.9, 121.8, 119.6, 118.0,
117.0.

(LY
T

9-fluoro-6H-benzo[c]chromen-6-one®

2b

38.6 mg, 64% vyield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.43 (dd, J
= 8.8, 5.7 Hz, 1H), 7.96 (dd, J = 8.0, 1.5 Hz, 1H), 7.73 (dd, J = 9.7, 2.4 Hz, 1H), 7.52
(ddd, J = 8.5, 7.2, 1.5 Hz, 1H), 7.41 — 7.31 (m, 2H), 7.32 — 7.23 (m, 1H).*C NMR
(101 MHz, Chloroform-d) & 167.0 (d, J = 256.7 Hz), 160.2, 151.6, 137.7 (d, J = 10.0
Hz), 133.9 (d, J = 10.2 Hz), 131.2, 124.7, 123.0, 117.9, 117.8, 117.34 (d, J = 2.9 Hz),
117.0 (d, J = 23.0 Hz), 108.2 (d, J = 23.6 Hz). **F NMR (377 MHz, Chloroform-d) &
-101.1.

F
LY

8-fluoro-6H-benzo[c]chromen-6-one®

2c
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35.3 mg, 59% vyield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.13 (dd, J
= 8.9, 4.8 Hz, 1H), 8.08 — 7.95 (m, 2H), 7.62 — 7.42 (m, 2H), 7.41 — 7.30 (m, 2H). °C
NMR (101 MHz, Chloroform-d) & 162.4 (d, J = 252.5 Hz), 160.0 (d, J = 256.7 Hz),
150.8, 131.2 (d, J = 2.5 Hz), 130.4, 124.8, 124.3 (d, J = 7.6 Hz), 123.2 (d, J = 8.9 Hz),
122.9 (d, J = 22.7 Hz), 122.6, 117.8, 117.4, 116.2 (d, J = 22.7 Hz). F NMR (377

MHz, Chloroform-d) 6 -110.2.
o)

Cl
(LY

2d
8-chloro-6H-benzo[c]chromen-6-one®
42.2 mg, 61% yield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.45 (d, J =
8.0 Hz, 1H), 8.19 (t, J = 8.1 Hz, 2H), 7.96 — 7.86 (m, 1H), 7.69 (t, J = 7.6 Hz, 1H),
7.65 — 7.56 (m, 2H). *C NMR (101 MHz, Chloroform-d) § 160.3, 151.0, 135.2, 133.4,

130.9, 130.2, 123.6, 122.2, 121.7, 121.1, 121.1, 115.3, 115.3.
O

O o)
L,
2e
3-fluoro-6H-benzo[c]chromen-6-one’

44.1 mg, 74% yield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.37 (d, J =
7.9 Hz, 1H), 8.03 (dd, J = 9.2, 5.7 Hz, 2H), 7.83 (t, J = 7.7 Hz, 1H), 7.57 (t, J = 7.6
Hz, 1H), 7.08 (ddd, J = 7.7, 4.5, 1.9 Hz, 2H). *C NMR (101 MHz, Chloroform-d) &
163.4 (d, J = 251.5 Hz), 160.8, 152.2 (d, J = 12.1 Hz), 135.1, 134.2, 130.7, 128.7,
124.3(d, J = 10.1 Hz), 121.5, 120.4, 114.6, 112.4 (d, J = 22.2 Hz), 105.1 (d, J = 25.2
Hz). *F NMR (377 MHz, Chloroform-d) & -108.4.
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3-chloro-6H-benzo[c]chromen-6-one’

2f

40.8 mg, 60% yield. White solid, *"H NMR (500 MHz, Chloroform-d) & 8.40 (dd, J
= 8.0, 1.3 Hz, 1H), 8.08 (d, J = 8.1 Hz, 1H), 7.99 (d, J = 8.6 Hz, 1H), 7.84 (ddd, J =
8.3, 7.3, 1.4 Hz, 1H), 7.61 (ddd, J = 8.1, 7.3, 1.1 Hz, 1H), 7.39 (d, J = 2.0 Hz, 1H),
7.32 (dd, J = 8.5, 2.1 Hz, 1H). *C NMR (126 MHz, Chloroform-d) & 160.6, 151.6,

136.0, 135.1, 134.0, 130.8, 129.2, 125.0, 123.8, 121.7, 121.0, 118.0, 116.7.
O

(LY
CF3

2g
3-(trifluoromethyl)-6H-benzo[c]chromen-6-one’

39.3 mg, 50% vyield. White solid, *"H NMR (400 MHz, Chloroform-d) & 8.40 (dd, J
=7.9, 1.3 Hz, 1H), 8.15 (t, J = 7.7 Hz, 2H), 7.88 (td, J = 7.7, 1.4 Hz, 1H), 7.72 — 7.63
(m, 1H), 7.57 (d, J = 9.0 Hz, 2H). **C NMR (101 MHz, Chloroform-d) § 160.3, 150.9,
135.2, 132.2 (g, J = 33.5 Hz), 130.8, 130.1, 123.6, 123.3 (q, J = 272.5 Hz), 122.2,
121.6, 121.1 (g, J = 3.6 Hz), 121.06, 115.2 (g, J = 4.0 Hz). **F NMR (377 MHz,

Chloroform-d) 6 -62.8.
O

O 0
O OCF,
2h
3-(trifluoromethoxy)-6H-benzo[c]chromen-6-one®
45.2 mg, 54% vyield. White solid, *"H NMR (500 MHz, Chloroform-d) & 8.40 (dd, J
=8.0, 1.4 Hz, 1H), 8.08 (dd, J = 8.4, 3.0 Hz, 2H), 7.86 (td, J = 7.7, 1.4 Hz, 1H), 7.62
(t, J = 7.6 Hz, 1H), 7.31 — 7.14 (m, 2H). *C NMR (126 MHz, Chloroform-d) & 160.5,
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151.8, 150.2, 135.2, 133.8, 130.8, 129.3, 124.2, 121.7, 120.9, 120.3 (q, J = 259.6 Hz),

117.0, 116.8, 110.2. *F NMR (377 MHz, Chloroform-d) & -57.8.
O

D@

6H-benzo[c]chromen-6-one®

2i

28.2 mg, 48% yield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.39 (dd, J
=7.9, 1.4 Hz, 1H), 8.11 (d, J = 8.1 Hz, 1H), 8.05 (dd, J = 8.0, 1.5 Hz, 1H), 7.82 (td, J
= 7.8, 1.5 Hz, 1H), 7.64 — 7.54 (m, 1H), 7.47 (ddd, J = 8.5, 7.1, 1.5 Hz, 1H), 7.41 —
7.28 (m, 2H). **C NMR (101 MHz, Chloroform-d) & 161.1, 151.2, 134.8, 134.7, 130.5,

130.4, 128.8, 124.5, 122.7, 121.6, 121.2, 118.0, 117.7.
O

D@
S

9-methyl-6H-benzo[c]chromen-6-one’

2j

39.1 mg, 62% yield. White solid, *H NMR (400 MHz, Chloroform-d) & 8.28 (d, J =
8.1 Hz, 1H), 8.05 (dd, J = 8.0, 1.5 Hz, 1H), 7.90 (s, 1H), 7.47 (ddd, J = 8.5, 7.2, 1.5
Hz, 1H), 7.41 — 7.29 (m, 3H), 2.56 (s, 3H). *C NMR (101 MHz, Chloroform-d) &
161.3, 151.4, 145.9, 134.7, 130.6, 130.3, 130.2, 124.4, 122.7, 121.8, 118.8, 118.1,

117.8, 22.3.
O

DY

CF3
2k

2-(trifluoromethyl)-6H-benzo[c]chromen-6-one®
51.9 mg, 66% vyield. White solid, *H NMR (500 MHz, Chloroform-d) & 8.43 (dd, J

=7.9, 1.4 Hz, 1H), 8.32 (d, J = 2.0 Hz, 1H), 8.17 (d, J = 8.0 Hz, 1H), 7.90 (td, J = 7.8,
s6



1.5 Hz, 1H), 7.73 (dd, J = 8.7, 2.1 Hz, 1H), 7.70 — 7.62 (m, 1H), 7.48 (d, J = 8.6 Hz,
1H).*C NMR (126 MHz, Chloroform-d) & 160.2, 153.1, 135.3, 133.5, 130.8, 129.9,
127.0 (g, J = 3.5 Hz), 126.9 (q, J = 32.8 Hz), 123.8 (q, J = 270.5 Hz), 121.9, 121.3,
120.4 (g, J = 3.8 Hz), 118.6, 118.4. °F NMR (377 MHz, Chloroform-d) & -62.0.

3. Control experiments (Scheme 4)

Me

standard conditions
> 2i, 0% (a)
Dark

1i

Reaction (a): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with substrate 1i (50.4 mg, 0.3 mol) and Acr'MesCIlO, (5.0 mg,
0.012 mmol). The tube was closed with a septum, evacuated, and back-filled with
oxygen (balloon). To this mixture was added 1.0 mL solvent (MeCN/H,0 = 2:1)
and HCI (150 um, 0.6 mmol, 4M in 1,3-dioxane). The reaction mixture was
stirred at room temperature under dark for 3 days. No benzocoumarin 2i was

detected by TLC.

Me

standard conditions
> 2i, 0% (b)
NO PC

1i

Reaction (b): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with substrate 1i (50.4 mg, 0.3 mol). The tube was closed with a
septum, evacuated, and back-filled with oxygen (balloon). To this mixture was
added 1.0 mL solvent (MeCN/H,0 = 2:1) and HCI (150 um, 0.6 mmol, 4M in
1,3-dioxane). The reaction mixture was stirred at room temperature under blue

LEDs for 3 days. No benzocoumarin 2i was detected by TLC.

Me

standard conditions
2i, 14% (c)
NO HCI

1i
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Reaction (c): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with substrate 1i (50.4 mg, 0.3 mol) and Acr'MesCIO4 (5.0 mg,
0.012 mmol). The tube was closed with a septum, evacuated, and back-filled with
oxygen (balloon). To this mixture was added 1.0 mL solvent (MeCN/H,0 = 2:1).
The reaction mixture was stirred at room temperature under blue LEDs until the
full consumption of the starting materials. The reaction mixture was concentrated
under reduced pressure, and the residue was purified by column chromatography
on silica gel (petroleum ether/EtOAc = 70:1 - 20:1) to furnish the

benzocoumarins 2i (8.2 mg, 14% vyield).

Me

standard conditions
2i, 0% (d)

. 2.0 eq TEMPO
1

Reaction (d): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with substrate 1i (50.4 mg, 0.3 mol), Acr'MesCIO4 (5.0 mg, 0.012
mmol) and TEMPO (93.6 mg, 0.6 mmol). The tube was closed with a septum,
evacuated, and back-filled with oxygen (balloon). To this mixture was added 1.0
mL solvent (MeCN/H,0 = 2:1) and HCI (150 um, 0.6 mmol, 4M in 1,3-dioxane).
The reaction mixture was stirred at room temperature under blue LEDs for 2 days.

No benzocoumarin 2i was detected by TLC.

©/CHO standard conditions ©/COOH ©)

55%

Reaction (e): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with benzaldehyde (31.8 mg, 0.3 mol) and Acr'MesCIO4 (5.0 mg,
0.012 mmol). The tube was closed with a septum, evacuated, and back-filled with
oxygen (balloon). To this mixture was added 1.0 mL solvent (MeCN/H,0 = 2:1)
and HCI (150 um, 0.6 mmol, 4M in 1,3-dioxane). The reaction mixture was
stirred at room temperature under blue LEDs for 2 days. The reaction mixture
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was concentrated under reduced pressure, and the residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc = 10:1 - 5:1) to furnish the
benzoic acid (20.0 mg, 55% vyield).

©/CH20H standard conditions ©/COOH )

74%

Reaction (f): To an oven-dried 10 mL Schlenk tube equipped with a stir bar
was charged with benzyl alcohol (32.4 mg, 0.3 mol) and Acr'MesCIO,4 (5.0 mg,
0.012 mmol). The tube was closed with a septum, evacuated, and back-filled with
oxygen (balloon). To this mixture was added 1.0 mL solvent (MeCN/H,0 = 2:1)
and HCI (150 um, 0.6 mmol, 4M in 1,3-dioxane). The reaction mixture was
stirred at room temperature under blue LEDs for 2 days. The reaction mixture
was concentrated under reduced pressure, and the residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc = 10:1 - 5:1) to furnish the
benzoic acid (27.2 mg, 74% yield).
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PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
2C TD 131072
SOLVENT CDC13
NS 9
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec

D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.5642094 MHz
NUC1 19F
Pl 14.50 usec
PLW1 17.98900032 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 65536
SF 376.6018696 MHz
WDW EM
- —SSB 0

LB 0.30 Hz
GB 0

T ' T ' T ' T ' T ' T ' T ' T ' T ' —EC 1.00

-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters

NAME 1z
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date 20181218

Time 9.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 6

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0 sec

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

Pl 14.80 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 400.2400092 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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—160.27

Cl

——151.01

R ———

1010C (p'-Br)

Current Data Parameters

A ——.

180 160

T
140

T
120

MHz

Hz

NAME 1z
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20181218
Time 9.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 206.33
DW 20.800
DE 6.50
TE 298.3
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl1 ====
SFO1 100.6504916
NUC1 13C
Pl 10.00
PLW1 54.00000000
======== CHANNEL f2 ====
400.2416010
1H
[2 waltzl6
90.00
12.00000000
0.34680000
0.28090999
rocessing parameters
32768
100.6404291
EM
0
1.00
0

1.40
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1z-10606A

Current Data Parameters

NAME 1z
EXPNO 13
PROCNO 1

F2 - Acquisition Parameters
Date 20190124

Time 15.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 12

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0 sec

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

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

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 400.2400071 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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1z-10606A

Current Data Parameters

NAME 1z
EXPNO 14
PROCNO 1

F2 - Acquisition Parameters
Date 20190124

Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 150

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 206.33

DW 20.800 usec
DE 6.50 usec
TE 298.0 K

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

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

NOR— IS R ) w«mwwwmwmmwwwwwwwwwwwmwwwwmwwmw

I

| |
180 160

T
140 120

T
100

WD

SSB 0
Ppm
GB 0

PC

32768
100.6404306 MHz
EM
1.00 Hz

1.40
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-108.39

1066A

Current Data Parameters

NAME 1lz-F
EXPNO 5
C) PROCNO 1
F2 - Acquisition Parameters
Date 20190124
F Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
2e TD 131072
SOLVENT CDC13
NS 7
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.5642094 MHz
NUC1 19F
Pl 14.50 usec
PLW1 17.98900032 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 90.00 usec
PLW2 12.00000000 w
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 65536
SF 376.6018696 MHz
WDW EM
—SSB 0
LB 0.30 Hz
GB 0
T T T ' T T T T T ' T ' —EC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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8.39
8.08
8.07
8.00
7.98
7.86
7.86
7.84
7.83
7.83
7.63
7.62
7.61
7.60
7.59
7.39
7.38
7.33
7.33
7.32
7.31

T ———
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1z-976A

Current Data Parameters

NAME 1z
EXPNO 37
PROCNO 1

F2 - Acquisition Parameters
Date 20181117

Time 21.15
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
D11 0 sec

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

Pl 11.50 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 500.1300112 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

T
180

T
160

T ' T
140 120

T
100

T
80
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T
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T
20

NAME 1z

EXPNO 38

PROCNO 1

F2 - Acquisition Parameters

Date 20181117

Time 21.19

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 120

DS 4

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 192.89

DW 16.800 usec

DE 18.00 usec

TE 298.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7703637 MHz

NUC1 13C

Pl 9.80 usec

PLW1 57.00000000 W

======== CHANNEL f2 ========

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 20.00000000 w

PLW12 0.35778001 W

PLW13 0.22898000 W

F2 - Processing parameters

FI 32768

SF 125.7577901 MHz
R DR i EM

SSB 0

LB 1.00 Hz

IcB 0

qurn 1.40
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1z-p-CF3

Current Data Parameters

NAME 1z
N—HOOMSNINMOOWWOWWOWWSS I OO EXPNO 18
TN A OO O 0 OO OO O N PROCNO L
00 O 0O0WWOoWOOWTI MM~~~ F2 - Acquisition Parameters
Date 20190227
\%{H\\K% Time 14.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
O PULPROG 2g30
TD 32768
O SOLVENT cDC13
NS 6
DS 0
SWH 8012.820 Hz
CF; FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33
DW 62.400 usec
29 DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
D11 0 sec
TDO 1
======== CHANNEL f1l ========
SFO1l 400.2424716 MHz
NUC1 1H
Pl 14.30 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2
PCPD2 0 usec
PLW2 0w
} PLW12 0w
' PLW13 0w
F2 - Processing parameters
it ST 65536
SF 400.2400062 MHz
| WDW EM
SSB 0
R ) - R - 1B 0.30 Hz
GB 0
I R D U L L L B ""I'PC .00
9 8 7 6 5 4 3 2 1 ppm
ol|(m|(w(wv|

2]
cl=||2ee|=
—||ON||v=[==]|CN
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1z-p-CF3

Current Data Parameters

NAME 1z
EXPNO 17
PROCNO 1
o~ A~ OWMOWOAOWOWAHNNAHI M N © O
A O HMMOESN 0O AN OO N L
O T T S T S S TN F2 - Acquisition Parameters
R Rt s I RS e e Date_ 20190227
Time 14.20
N
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
@) TD 65536
SOLVENT CDC13
C) NS 230
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
CF; 20 1.3631488 sec
RG 206.33
DW 20.800 usec
DE 6.50 usec
29 TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404306 MHz
WDW EM
SSB 0
LB 1.00 Hz
M | GB 0
| ‘M I ‘ ‘ W‘PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
@) NAME 1z-F
EXPNO 7
@) PROCNO 1
F2 - Acquisition Parameters
Date 20190227
CF; Time 14.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
2 PULPROG zgfhiggn.2
g TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.5642094 MHz
NUC1 19F
Pl 14.50 usec
PLW1 17.98900032 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 65536
SF 376.6018696 MHz
WDW EM
— s SSB 0
LB 0.30 Hz
GB 0
T ' T ' T ' T ' T ' T ' T ' T ' T ' —EC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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1z-976C

Current Data Parameters

NAME 1z
EXPNO 41
PROCNO 1

F2 - Acquisition Parameters
Date 20181117

Time 21.42
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72

DW 50.000 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
D11 0 sec

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

Pl 11.50 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 500.1300101 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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1z-976C

Current Data Parameters

o) ~ <o DO AONT OSSO N O NAME 1z
R R SR SR B L R Al EXPNO 42
S PRR memoddNNaNaanSE2 PROCNO 1
— — A A A A A A A A A A A A A
| \\y/ k<§§;§$:é§$q/¢?éégi;>) F2 - Acquisition Parameters
Date 20181117
Time 21.53
INSTRUM spect
PROBHD 5 mm CPPBBO BB
@) PULPROG 2gpg30
C) TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 29761.904 Hz
OCF; FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
2h DW 16.800 usec
DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
‘ Pl 9.80 usec
PLW1 57.00000000 w
‘ ======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 w
PLW12 0.35778001 W
PLW13 0.22898000 W
‘ | N ) A ) o ‘ F2 - Processing parameters
) ) ‘ : i ST 32768
SF 125.7577910 MHz
T ' T ' T ' T ' T ' T ' T ' T ' T ' T ggg 0 EM
180 160 140 120 100 80 60 40 20 ppm 1.00 Hz
GB 0
PC 1.40

S30


Aspire
图章

Aspire
文本框
2h


1z-976C

<
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n
|
Current Data Parameters
NAME 1lz-F
EXPNO 4
C) PROCNO 1
F2 - Acquisition Parameters
Date 20181118
OCF; Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
2h TD 131072
SOLVENT CDC13
NS 7
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.5642094 MHz
NUC1 19F
Pl 14.50 usec
PLW1 17.98900032 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 65536
SF 376.6018696 MHz
WDW EM
e — ——SSB 0
LB 0.30 Hz
GB 0
' T ' T ' T ' T ' T ' T ' T ' T ' T ' —EC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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1z-975C

Current Data Parameters

NAME 1z
EXPNO 107
PROCNO 1

F2 - Acquisition Parameters
Date 20181120

Time 22.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0 sec

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

Pl 14.80 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 400.2400077 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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1z-975C

Current Data Parameters

™ < NHNOT AN O™ NAME 1z
- N mnaTennYaan EXPNO 108
5 b R R R RNEN RS P PROCNO 1
— — R B e B IR B IR B R B B |
| | L\&#\\‘ \\4>ié¢/ F2 - Acquisition Parameters
Date 20181120
Time 22.40
INSTRUM spect
C) PROBHD 5 mm PABBO BB/
PULPROG zgpg30
O TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
i ‘ RG 206.33
| DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
|
o AN S A o o A M D A PN A TR AR A R il Processing parameters
ST 32768
SF 100.6404328 MHz
' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ggg 0 EM
180 160 140 120 100 80 60 40 20 ppm 1.00 Hz
GB 0
PC 1.40
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1z-979C

Current Data Parameters

NAME 1z
EXPNO 106
PROCNO 1

F2 - Acquisition Parameters
Date 20181120

Time 8.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 206.33

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0 sec

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

Pl 14.80 usec
PLW1 12.00000000 W
======== CHANNEL f2 ========
SFO2 400.2424716 MHz
NUC2 off
CPDPRG[2

PCPD2 0 usec

PLW2 0w

PLW12 0w

PLW13 ow

F2 - Processing parameters
SI 65536

SF 400.2400087 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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1z-976C

Current Data Parameters

© ~ <o DO AONT OSSO N O NAME 1z
RS e St i DR A o Rl EXPNO 42
S PRR memoddNNaNaanSE2 PROCNO 1
— — A A A A A A A A A A A A A
| \\y/ k<§§;§$:é§$q/¢?éégi;>) F2 - Acquisition Parameters
Date 20181117
Time 21.53
INSTRUM spect
() PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
() TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
. DW 16.800 usec
Me 2] DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
‘ Pl 9.80 usec
PLW1 57.00000000 W
‘ ======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
PLW13 0.22898000 W
‘ | N ) A ) o ‘ F2 - Processing parameters
) ‘ ‘ : ‘ ST 32768
SF 125.7577910 MHz
T T ' T ' T ' T ' T ' T ' T ' T ' T ggg 0 EM
180 160 140 120 100 80 60 40 20 ppm 1.00 Hz
GB 0
PC 1.40
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1z-977A1

Current Data Parameters

NAME 1z
EXPNO 45
PROCNO 1
AN NNDET O AAOO0OHTFTNNODOISLWO ™~ gite ACqulSltlogofgfiTsters
TN A AN 00O Ate_
T T T Time 22.28
OO r-r-~rrrrrrrr- - INSTRUM spect
PROBHD 5 mm CPPBBO BB
\\l\\k\vn%/ PULPROG 2g30
TD 65536
SOLVENT CDC13
O NS 16
DS 2
() SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 31.72
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0 sec
2k CF4 )
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
Pl 11.50 usec
PLW1 20.00000000 w
======== CHANNEL f2 ========
SFO2 500.1330885 MHz
NUC2 off
| CPDPRG[2
PCPD2 0 usec
\ ‘ PLW2 0w
‘ PLW12 0w
‘ PLW13 0w
) | F2 - Processing parameters
\ SI 65536
SF 500.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
AR L B L I L I B I B
9 8 7 6 5 4 3 2 1 ppm
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1z-977A1

Current Data Parameters

T NOM O N WO oM~ ~ © NAME 1z
NN RS XX = EXPNO 46
R B I R NEN ISENENRY Q3 PROCNO 1
R B e B e e B e B B — —
‘ \\\‘\N//K%/' F2 - Acquisition Parameters
Date 20181117
Time 22.55
INSTRUM spect
C) PROBHD 5 mm CPPBRO BB
PULPROG zgpg30
() TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 192.89
2k CF bW 16.800 usec
3 DE 18.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 9.80 usec
PLW1 57.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 20.00000000 W
PLW12 0.35778001 W
i PLW13 0.22898000 w
|
| ) | F2 - Processing parameters
ST 32768
SF 125.7577910 MHz
T T ' T T T T ' T T T ' T ggg 0 EM
180 160 140 120 100 80 60 40 20 ppm 1.00 Hz
GB 0
PC 1.40

S37


Aspire
图章

Aspire
文本框
2k


1z-977A1

™
(@]
a
e}
|
() Current Data Parameters
NAME 1lz-F
c) EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20181118
Time 13.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
2K CF3 TD 131072
SOLVENT CDC13
NS 9
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 206.33
DW 5.600 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 376.5642094 MHz
NUC1 19F
Pl 14.50 usec
PLW1 17.98900032 W
======== CHANNEL f2 ========
SFO2 400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.34680000 W
PLW13 0.28090999 W
F2 - Processing parameters
ST 65536
SF 376.6018696 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T ' T ' T ' T ' T ' T ' T ' T ' T ' —EC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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