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An expedient solvent-free C-benzylation of 4-hydroxycoumarin
with styrenes

Rana Chatterjee, Anindita Mukherjee, Sougata Santra, Grigory V. Zyryanov,
Oleg N. Chupakhin and Adinath Majee

General Information:

'H NMR spectra were determined on a Bruker 400 (400 MHz) spectrometer as solutions in
CDCls. Chemical shifts are expressed in parts per million (8) and the signals were reported as s
(singlet), d (doublet), t (triplet), m (multiplet) and coupling constants J were given in Hz. 13C
NMR spectra were recorded at 100 MHz in CDCls solution. Chemical shifts are expressed in
parts per million (3) and are referenced to CDCl3 (6 = 77.16) as internal standard. TLC was done
on silica gel coated glass slide (Merck, Silica gel G for TLC). Silica gel (60-120 mesh, SRL,
India) was used for column chromatography. Petroleum ether refers to the fraction boiling in the
range of 60-80 °C unless otherwise mentioned. All solvents were dried and distilled before use.
Commercially available substrates were freshly distilled before the reaction. Solvents, reagents
and chemicals were purchased from Aldrich, Merck, and Spectrochem Chemicals. All reactions
involving moisture-sensitive reactants were executed using oven-dried glassware.

General procedure for the synthesis of compounds 3a-h:

A mixture of 4-hydroxycoumarin 1 (1, 162 mg, 1 mmol), styrene 2a-h (1.5 mmol) and TsOH
(0.034 g, 20 mol%) was stirred at 80 °C for 4-6 h (TLC control). After completion, the reaction
mixture was cooled and extracted with ethyl acetate (3x15 ml) and water (2x10 ml). The organic
layer was separated and dried over Na>SOs. After evaporating the solvent, the residue was
purified by column chromatography on silica gel using petroleum ether/ethyl acetate (6—8%) to
afford the pure products.

To the best of our knowledge, in the present study, we have encountered one new compound 3g
which was fully characterized by elemental analysis, *H and *C NMR data. For known
compounds (3a,5* 3b,5? 3c¢,5t 3d,552 3¢,5152 33 and 3h%*), the data were cross-checked with
literature and found matching with reported analytical data.
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4-Hydroxy-3-(1-phenylethyl)-2H-chromen-2-one (3a): Yield: 207 mg (78%); mp: 203-205 °C
(1it.5* 204-205 °C). 'H NMR (CDCls, 400 MHz): ¢ 7.65-7.63 (m, 1H, ArH), 7.53-7.49 (m, 3H,
ArH), 7.47-7.43 (m, 2H, ArH), 7.38-7.31 (m, 2H, ArH), 7.24-7.20 (m, 1H, ArH), 5.92 (s, 1H,
OH), 4.76-4.71 (m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CHs); *C NMR (CDCls, 100 MHz): §
163.6, 159.8, 152.6, 141.6, 132.0, 129.9, 128.1, 127.4, 124.0, 123.0, 116.5, 116.2, 110.2, 34.7,
16.6. Anal. Calcd. For C17H1403: C, 76.68; H, 5.30%; Found: C, 76.78; H, 5.34%.

4-Hydroxy-3-[1-(o-tolyl)ethyl]-2H-chromen-2-one (3b): Yield: 196 mg (70%), mp: 163-165
°C. 'H NMR (CDCls, 400 MHz): § 7.71-7.65 (m, 2H, ArH), 7.55-7.50 (m, 1H, ArH), 7.45-7.41
(m, 1H, ArH), 7.37-7.29 (m, 3H, ArH), 7.26-7.22 (m, 1H, ArH), 6.37 (s, 1H, OH), 4.73-4.68 (m,
1H, CH), 2.27 (s, 3H, CH3), 1.72 (d, J = 7.2 Hz, 3H, CHzs); C NMR (CDCls, 100 MHz): ¢
163.2, 159.8, 152.6, 140.1 139.0, 132.1, 131.8, 128.3, 127.6, 124.7, 123.9, 123.0 116.4, 116.1,
108.2, 33.4, 19.7, 17.4. Anal. Calcd. For CisH1603: C, 77.12; H, 5.75%; Found: C, 77.04; H,

5.78%. NMR data are close to literature.S?

4-Hydroxy-3-[1-(p-tolyl)ethyl]-2H-chromen-2-one (3c): Yield: 210 mg (75%); mp: 166-168
°C (lit.5! 165-166 °C). *H NMR (CDCls, 400 MHz): 6 7.70-7.68 (m, 1H, ArH), 7.52-7.47 (m, 1H,
ArH), 7.38 (d, J = 8 Hz, 2H, ArH), 7.30-7.27 (m, 1H, ArH), 7.24-7.20 (m, 3H, ArH), 6.45 (s, 1H,
OH), 4.72-4.66 (m, 1H, CH), 2.35 (s, 3H, CH3), 1.65 (d, J = 7.2 Hz, 3H, CHj3); °C NMR
(CDCls, 100 MHz): 6 163.7, 159.9, 152.6, 138.5, 137.7, 131.8, 130.5, 127.3, 123.9, 123.0, 116.4,
116.3, 110.2, 34.3, 21.1, 16.7. Anal. Calcd. For C1gH1603: C, 77.12; H, 5.75%; Found: C, 77.17;
H, 5.82%

4-Hydroxy-3-[1-(4-methoxyphenyl)ethyl]-2H-chromen-2-one (3d): Yield: 227 mg (77%);
mp: 168-170 °C (lit.5* 169-171 °C). *H NMR (CDCls, 400 MHz): § 7.73-7.71 (m, 1H, ArH),
7.53-7.49 (m, 1H, ArH), 7.43-7.41 (m, 2H, ArH), 7.31-7.29 (m, 1H, ArH), 7.26-7.22 (m, 1H,
ArH), 6.96-6.94 (m, 2H, ArH), 6.64 (s, 1H, OH), 4.71-4.65 (m, 1H, CH), 3.82 (s, 3H, OCH3),
1.67 (d, J = 7.2 Hz, 3H, CH3); *C NMR (CDCls, 100 MHz): § 163.6, 159.8, 159.4, 152.7, 133.0,
131.9, 128.6, 123.9, 123.0, 116.5, 116.3, 115.3, 110.2, 55.5, 34.0, 16.9. Anal. Calcd. For
CisH1604: C, 72.96; H, 5.44%; Found: C, 72.90; H, 5.35%. NMR data are close to literature.>2

3-[1-(4-Chlorophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3e): Yield: 222 mg (74%); mp:
185-187 °C. 'H NMR (CDCls, 400 MHz): § 7.72-7.70 (m, 1H, ArH), 7.55-7.50 (m, 1H, ArH),
7.42-7.35 (m, 4H), 7.31-7.27 (m, 1H, ArH), 7.25-7.23 (m, 1H, ArH), 6.36 (s, 1H, OH), 4.71-4.66
(m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CHs); 3C NMR (CDCls, 100 MHz): 6 163.5, 159.9, 152.6,
140.4, 133.7, 132.2, 129.7, 128.8, 124.1, 123.0, 116.6, 116.0, 109.8, 34.0, 16.7. Anal. Calcd. For:
C17H13ClOs: C, 67.90; H, 4.36%; Found: C, 67.81; H, 4.45%. NMR data are close to

literature.S1:52
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3-[1-(3-Bromophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3f): Yield: 247 mg (72%); mp:
205-207 °C (lit.5® 203-204 °C). 'H NMR (CDCls, 400 MHz): 6 7.72-7.70 (m, 1H, ArH), 7.61-
7.60 (m, 1H, ArH), 7.55-7.51 (m, 1H, ArH), 7.46-7.40 (m, 2H, ArH), 7.32-7.23 (m, 3H, ArH),
6.26 (s, 1H, OH), 4.73-4.68 (m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CH3); 3C NMR (CDCls, 100
MHz): ¢ 163.3, 159.8, 152.7, 1445, 132.2, 131.1, 130.9, 130.6, 126.0, 124.1, 123.9, 122.9,
116.7, 116.0, 109.7, 34.3 16.6. Anal. Calcd. for C17H13BrOz: C, 59.15; H, 3.80%; Found: C,
59.07; H, 3.88%.

3-[1-(4-Fluorophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3g): 207 mg, mp: 184-186 °C,
Yield: 73%; 'H NMR (CDCls, 400 MHz): § 7.75-7.73 (m, 1H, ArH), 7.60-7.55 (m, 1H, ArH),
7.53-7.49 (m, 2H, ArH), 7.36 (d, J = 7.6 Hz, 1H, ArH), 7.35-7.28 (m, 1H, ArH), 7.19-7.14 (m,
2H, ArH), 6.15 (s, 1H, OH), 4.78-4.72 (m, 1H, CH), 1.71 (d, J = 7.2 Hz, 3H, CHz3); *3C NMR
(CDCls, 100 MHz): ¢ 162.3 (d, J = 246 Hz), 159.8, 152.6, 137.3 (d, J =2 Hz), 132.1, 129.1 (d, J
=7 Hz), 124.1, 123.0, 116.7 (d, J = 19 Hz), 116.6, 116.0, 109.9, 34.0, 16.9. Anal. Calcd. for
C17H13FO3: C, 71.82; H, 4.61%; Found C, 71.76; H, 4.68%.

4-Hydroxy-3-(1-phenylpropyl)-2H-chromen-2-one (3h): Yield: 190 mg (68%); mp: 176-178
°C (Iit.%3 174-176 °C). *H NMR (CDCls, 400 MHz): 6 7.66-7.64 (m, 1H, ArH), 7.53-7.47 (m, 3H,
ArH), 7.44-7.40 (m, 2H, ArH), 7.34-7.30 (m, 2H, ArH), 7.24-7.20 (m, 1H, ArH), 6.12 (s, 1H,
OH), 4.53 (t, J = 15.2 Hz, 1H, CH), 2.29-2.22 (m, 1H, CH>), 2.12-2.05 (m, 1H, CH>), 1.08 (t, J =
14.4 Hz, 3H, CHs); C NMR (CDCls, 100 MHz): ¢ 163.6, 159.1, 151.0, 138.5, 132.0, 129.9,
127.9, 128.8, 124.0, 122.9, 116.8, 116.5, 108.3, 41.8, 24.1 12.4. Anal. Calcd. for C1gH1603: C,
77.12; H, 5.75%; Found: C, 77.20; H, 5.87%. NMR data are close to literature.>
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1H of VBRC-306
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Current Data Parameoters

NAME Dr. A MAJEE 2018
EXPNO 30
OH PROCNO 1
x ¥2 - Acquisition Parameters
Date_ 20180116
O Time 21.50
INSTRUM spect
O o PROBHD S mm PABBO BB/
PULPROG 2g30
3a ™ 32768
SOLVENT cDC13
NS 32
DS 1
SWH 8223,685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 186.42
oW 60,800 usec
DE 6.50 usec
TE 295.3 K
Dl 1.00000000 sec
T™DO 1
sansss=s CHANNEL ] ====smm=w
SFO1 400.1524711 MH:
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
34 16384
SF 400.1500097 MHz
WOW EM
558 0

Ls 0.30 Hz
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13C of VBRC-306
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Current Data Parameters
NAME Dr. A MAJEE 2018
31

EXPNO

PROCNO 1

F2 = Acquisition Parameters
Date_ 20180116
Tine 12.56
INSTRUM spect
PROBHD 5 nn PABBO BB/
PULPROG z 30

™ 32768
SOLVENT €nely

NS 356

DS 2
Swit 24038,461 H2
FIDRES 0.733596 #Hz
AQ 0.6815744 sec
RG 93.46

oW 20.800 usec
DE 6.50 usec
TE 296.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
™o 1

e CHANNEL £1 seeecees

SF01 100.6276588 MM:
NUC] 13C
P1 8,90 usec
PLM1 54.00000000 W
CHANNEL [2 wwwwwwew
sFo2 400.1516006 MHz
NUC2 1K
CPDPRG[2 waltzlé
PCPD2 90.00 usec
FLN2 12.00000000 W
FLN12 0.32231000 W
PLN13 0.16212000 W

F2 - Processing parameters
16384

SF 100.6177859 MRz
wow EM

588 0

Ls 1.00 Hz
GB 0

PC 1.40



1H of VBRC-340
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NAME Dr. A MAJEE 2018
EXPNO 223
PROCNO 1
OH CHy
F2 - Acquisition Parameters
= Date_ 20180326
Time 21.00
INSTRUM spect
PROBHD S mm PABBO BB/
o "0 PULPROG 2930
™ 32768
3b SOLVENT cocll
NS 12
2] 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 57.28
oW 60.800 usec
DE 6.50 usec
TE 298.31 K
D1 1.00000000 sec
™0 1
CHANNEL f] ===memm=
SFO1 400.1524711 MHz
NUC1 18
Pl 14.75 usec
PLW] 12.00000000 w

F2 - Processing parameters
SI 16384

SF 400.1499942 MHz
Wow EM
8SB 0
M LB 0.30. Hz
GB 0
A ‘ W, i BC 1.00
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13C of VBRC-340
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EXPNO
PROCNO 1
F2 ~ Acquisition Parameters
Date_ 20180326
Time 21.07
INSTRUM ct
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
T 32768
SOLVENT €ocl1l
NS 128
DS 2
SWH 24038.461 Mz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 57.28
ow 20.800 usec
DE 6.50 usec
TE 298.8 K
Dl 2.00000000 sec
D11 0.03000000 sec
T00 1
ceccsses CHANNEL ] seccawes
sFO1 100.62708588 MHz
NUC1 13C
Pl 8.90 usec
PNl 54.00000000 W

£2 emmem——
sfo2 400.1516006 MH2
NoCc2 1M
CPDPRG(2 waltzl6
PCPD2 50,00 usec
PLM2 12,00000000 W
PLN12 0.32231000 W
PLN13 0.16212000 W

F2 - Processing parameters
81 ]

8F 100.61778686 Mz
wow ™
SSB

18 1.00 Hz
Ge

PC 1.40



1H of VBRC-328
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oW 60.800

DE 6.50

TE 298.3

()8 1.00000000

TOO 1
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PLW1 12.00000000 w

F2 - Processing parameters
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13C of VBRC-328
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Current Data Parameters
A

Hz
Hz
sec

usec

sec
aec

NAME br. MAJEE 2018
EXPNO 138
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180320
Time 20.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 32768
SOLVENT CDC13
NS 128
DS 2
SWi 24038.461
FIDRES 0.733596
AQ 0.6815744
RG 186.42
4 20.800
DE 6.50
TE 298.9
D1 2.00000000
D1l 0.03000000
00

CHANNEL f] ==e==eeae

5F01 100.6278568 MHz
NUC1 13C
Pl 8.90 usec
PLN1 54.00000000 W

« £r
SFO2 400.1516006 Miz
NUC2 18
CPDPRG(2 waltzlé
PCPD2 90.00 usec
w2 12.00000000 W
PLN12 0.32231000 w
P13 0.16212000 w
F2 - Processing parameters
s1 4
8F 100.6177895 MMz
WDw
§s8 0
-] 1.00 Rz
GB 0
PC 1.40



1H of VBRC-338
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F2 - Acquisition Parameters
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FIDRES 0.250967 Hz
AQ 1,9922944 sec
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oW 60.800 usec
DE 6.50 usec
TE 298.6 K
Dl 1.00000000 sec
DO 1
mwwmwwee CHANNEL ] sssscs==
SFO1 400.1524711 MHz
NUC1 1K
Pl 14.75 usec
PLML 12,00000000 W
F2 - Processing parameters
s51 16
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13C of VBRC-338
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OH NAME Dr. A MAJEE 2018
EXPNO 206
PROCNC 1
S
F2 - Acquisition Parameters
Date 20180424
Tine 23.2
o ] OCHj INSTRUM spect
PROBHD S mm PANBO B8/
3d PULPROG £gpg30
™ 32768
SOLVENT coCl)
NS €30
DE 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
M 0.6815744 sec
RG 186.42
ow 20,800 usec
DE 6.50 usec
TE 299.3 K
D1 2,.00000000 mec
ol 0.03000000 sec
™00 1
. 3 W S JE—
SFO1 100.6278588 MH:z
NUC1 13C
123 6.90 usec
PNl 54.00000000 W
wmmmmnne CHANNEL 2 sessmsnew
sroz2 400.1516006 MHz
NuC2 1R
CPDPRG(2 waltzlé
PCPD2 90.00 uzec
FLM2 12.00000000 w
FLw12 0.32231000 W
PLW13 0.16212000 W
¥2 - Processing parameters
s8I L1
8F 100.61776842 Wiz
wow EM
588 ]
LB 1.00 Mz
GB Q
l | 7 1.40
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1H of VBRC-327
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Current Data Parameters
OH NAME Dr. A MAJEE 2018
EXPNO 146
PROCNO 1
S
F2 - Acquisition Parameters
Date_ 20180223
Time 17.51
o 0 Cl INSTRUM spect
3 PROBHD S5 mm PABBO BB/
e PULPROG 2g30
™ 32768
SOLVENT coCl3
RS 16
Ds 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 106.66
oW 60.800 usec
DE 6.50 usec
TE 296.0 K
Dl 1,00000000 sec
TDO 1
CHANNEL f] ===m=mmw=
SFol 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 w
F2 - Processing parameters
SI 16384
SF 400.1500096 MHz
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S58B 0
L J LB 0.30 Hz
GB 0
— N LA_ =k eC 1.00
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13C of VBRC-327
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Current Dats Parameters

NAME Or. A MAJEE 2018
EXPNO 93
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180223
Time 18.39
INSTRUM spect
PROBHD 5 wm PABBO 8B/
PULI 2g9pg30
™ 32768
SOLVENT cocl3
NS L1
o8 2
BWH 24038, 461 H:
F1DRES 0.733556 Hx
AQ 0.6815744 sec
G 186.42
oW 20.800 usec
DE 6,50 usec
TE 296.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
™0 1
wmmmeamn CHANNEL {1 =ww=weee
£F01 100,62785688 Mz
NUC1
Pi 8,90 usec
PLN] 54,00000000 W

0”2
sVo2 400,1516006 MMz
NUC2 1
CPDPRGI2 waltzlé
PCPD2 50.00 usec
PLW2 12.00000000 W
PLW1Z 0.32231000 w
PLWL3 0.16212000 W

¥F2 -~ Processing parameters
51 16384

SF 100.6177857
Wiw ™
ss8 0
LB 1.00
GB ]
PC 1.40

MHz

"z



lH of VBRC-339

673
655

7.233
6,259
4.730
4.712

694

4.676

==

iy

OH Current Data Parameters
NAME Dr. A MAJEE 2018
Br EXPNO 218
RS PROCNO
F2 - Aoquisition Parameters
o) 0 Date_ 20180326
Time 17.32
3f INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 32768
SOLVENT CcDC13
NS 24
DS 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 120.16
oW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
™0 1
L f1
SFO1 400,1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
-3¢ 16384
SF 400.1500097 MMz
wow EM
S8B 0
LB 0.30 Hz
‘ Ju e ¢
- A PC 1.00
T 1 T T Ll L) U T T Ll L] T Ll T T L) L} L T L] 1
9.5 9.0 B.S 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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13C of VBRC-339
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OH Current Data Parameters
NAME Dr. A MAJEE 2016
Br EXPNO 219
= PROCNO 1
F2 - Acquisition Parameters
Date 20180326
o o Tine 168.08
3f INSTRUM
PROBHD 5 mm PABBO B8/
PULPROG 2gpe30
™ 32768
SOLVENT el
NS 580
ns 2
SWH 24038.461 Hz
FIDRES 0.733596 Hz
0.6815744 sec
RG 120.16
oW 20,800 usec
0& €.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
™0 1
CHANNEL f] e=sccees
§$FO1 100.6278588 Mz
NUCL 13C
Pl 8.90 usec
PIN1 54.00000000 W
wenannne CHANNEL 2 seswemmns
SFO2 400.1516006 MHz
NOC2 pti}
CPDPRG([2 waltzlé
PCPD2 90.00 usec
PLNZ 12.00000000 W
PLN12 0.32231000 W
PLM13 0.16212000 W
2 = Processing parameters
81 16384
s¥ 100.6177841 Wiz
L >
888 0
L8 1,00 Hz
Ge 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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4.781
4.758
4.741
4.722
1.727
1.709

|
|

&

Current Data Parameters
NAME Dr. A MAJEE 2020
EXPNO 434
OH PROCNO

F2 - Acquisition Parameters

= Date_ 20201011
Time 13.23
INSTRUM spect
(e o] F PHOBHD 5 mm PABEO BB/

PULPROG 2930

39 ™ 32768
SOLVENT cpC13
NS 8
] 1
SWH 8223,685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 148,91
oW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
™00 1
enmwenes CHANNEL {1 ==mew==me
SFO1 400.1524711 MHz
NUC1 1H
Pl 14.75 usec
PLW1 12.00000000 w
F2 - Processing parameters
S1 16384
SF 400.1499877 MHz
Wow EM
S3B 0
LB 0.30 Hz
GB 0
PC

o o » LA_ "

W Y T Y Ty
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13C of VBRC-4-F
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Current Data Parameters

NAME br. A MAJEE 2020
EXPNO w2
PROCNO 1

f2 - Acquisition Parametera
Date_ 20201014
Time 11.30
INSTRUM spect
PROBHD S mn PABBO BB/
PULPROG 1gpg30

TO 32769
SOLVENT cocld

NS 640

D8 2

SWH 24038.461 Hz
FIDRES 0.733896 H:
AQ 0.6815744

L] 106.42

oW 20,800 usec
DE 6.50 usec
TE 298.6 K
(U 2,00000000 sec
o3l 0,032000000 sec
T00 1
wnsemmwe CHANNEL £l swwwweee
SFO1 100.6278588 Milz
NUCI 13C

rl §.90 usec
PIWL 54.00000000 W

CHANNEL 2 =eeeeeas
400,1516006 MEz

1¥

waltzlé
90,00 usec
12.00000000

riwiz 0.32231000 w
F2 - Processing parampeters
SI 16384

s 100.6177842 MHz
WDW wm
558 0

Lo 1.00 Wz
GE 0

C 1.00



1H of VBRC-BE

7.663

4.553
4.533
4.515
1.085

1.077
1.059

g5y

Current Data Parameters
NAME Dr. A MAJEE 2020
384

EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20200929

Time 12.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TO 327¢8
SOLVENT cDC13

NS 16

DS 1

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1,9922944 3sec
RG 186.42

oW 60.800 usec
DE 6.50 usec
TE 2954 K

D1 1.00000000 sec
™0 1
sxmmmmmm CHANNEL {1 weeeeeee
SFO1 400,1524711 Mz
NUC1 1H

Pl 14.75 usec
Pl 12.00000000 W

F2 - Processing parameters
s1 16384

SF
WOW
SsB
LB
GB
PC

3=

400.1500093 MHz
M

0.30 Hz
2.00
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