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1. General information

'H and 3C NMR spectra were recorded on Brucker AVANCE 400MHz spectrameter
(400 MHz for 'H or 100 MHz for 3C, respectively). NMR chemical shifts are
expressed in & values with reference to the residual solvents or TMS as internal
standard. IR spectra were taken on an FTIR spectrophotometer. Mass spectra (MS)
were measured by the +ESI method. Melting points were determined in open capillary
tubes and are uncorrected. The reaction mixture was checked by thin-layer
chromatography on silica gel plates (60 F-254) using UV light, or 7% ethanolic
phosphomolybdic acid and heating as the visualizing methods. Flash column
chromatography over silica gel was used for purification. Yields refer to
chromatographically and spectroscopically (‘H-NMR) homogeneous materials.

Reagents were obtained commercially and used as received.



2. Characterization for 6 H-benzo|c|chromenes

6H-benzo|[c]chromene (2a)’

o)

Obtained in 90% yield (32.9 mg and 0.2 mmol scale) as a colorless oil.

"H NMR (400MHz, CDCls) & ppm 7.79 (dd, J = 8.0, 1.6 Hz, 1H), 7.75 (d, J= 7.2 Hz,
1H), 7.43 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.33 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H),
7.31-7.28 (m, 1H), 7.20 (d, /= 7.6 Hz, 1H), 7.12 (ddd, J = 7.2, 7.2, 0.8 Hz, 1H), 7.07
(dd, J=8.0, 0.8 Hz, 1H, 5.18 (s, 2H).

9-methyl-6H-benzo|c]chromene (2b)?

Me

I o)

Obtained in 95% yield (37.2 mg and 0.2 mmol scale) as a white solid.

'H NMR (400MHz, CDCl3) & ppm 7.73 (d, J = 7.6 Hz, 1H), 7.52 (s, 1H), 7.23 (ddd, J
=8.0, 8.0, 0.8 Hz, 1H), 7.10 (d, J = 7.6 Hz, 1H), 7.05 (dd, J= 7.6, 7.6 Hz, 1H), 7.04 (d,
J =17.6 Hz, 1H), 6.98 (d, J = 8.0 Hz, 1H), 5.09 (s, 2H), 2.41 (s, 3H). *C NMR
(100MHz, CDCl;) ppm 154.8, 138.1, 129.9, 129.3, 128.6, 128.4, 124.6, 123.2, 123.0,
122.7,122.1, 117.4, 68.4, 21.5.

7-methyl-6 H-benzo[c]chromene (2¢)

con
o)

Obtained in 48% yield (18.9 mg and 0.2 mmol scale) as a white solid.

IR (film) 3028, 2923, 1598, 1456, 1251, 1040, 753 cm™..



'H NMR (400MHz, CDCls) & ppm 7.04 (dd, J = 7.6, 1.2 Hz, 1H), 7.59 (d, J = 7.6 Hz,
1H), 7.29 (dd, J = 7.6, 7.6 Hz, 1H), 7.26 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.14 (d, J =
7.6 Hz, 1H), 7.07 (dd, J = 7.6, 7.6 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 5.19 (s, 2H),
2.33 (s, 3H).

13C NMR (100MHz, CDCls) & ppm 154.4, 133.1, 130.1, 129.9, 129.6, 129.3, 127.9,
123.5,123.1, 122.1, 119.8, 117.2, 65.6, 18.5.

GC-MS: m/z (%) = 195 (100), 196 (66) [M]".

HRMS (CI) caled for C14H120 196.0888 [M]", found 196.0899.

10-methyl-6 H-benzo|c]chromene (2d) and 8-methyl-6 H-benzo[c]chromene (2d’)

X <8
C - C
0 2d o) 2d'

Obtained in 98% yield (38.4 mg and 0.2 mmol scale) as a white solid.
An inseparable mixture, mole ratio of 2d:2d’ is 49:51 according to "H-NMR analysis.
IR (film, mixture) 2921, 1480, 1453, 1443, 1250, 1233, 1044, 1022, 152, 726 cm™".

'"H NMR (400MHz, CDCl3) & ppm 7.83 (dd, J = 8.4, 1.6 Hz, 1H), 7.74 (dd, J = 7.6,
1.6 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.29-7.21 (m, SH), 7.15-7.08 (m, 4H), 7.02 (dd,
J= 8.0, 1.2 Hz, 1H), 7.00 (s, 1H), 5.12 (s, 2H), 5.01 (s, 2H), 2.67 (s, 3H), 2.41 (s,
3H).

3C NMR (100MHz, CDCl3) § ppm 156.5, 154.5, 137.7, 134.5, 134.2, 132.2, 131.4,
129.3, 129.2, 129.0, 128.7, 128.0, 127.3, 127.2, 125.3, 124.5, 123.1, 123.1, 122.7,
122.1,122.0, 121.5, 117.4, 117.3, 69.8, 68.5, 23.1, 21.3.

GC-MS: m/z (%) = 195 (100), 196 (87) [M]".
GC-MS: m/z (%) = 195 (100), 196 (69) [M]".

10-methoxy-6H-benzo[c]chromene (2¢) and 8-methoxy-6H-benzo|[c]chromene

2e’)’



MeO O O OMe
® O
2e o) 2¢'

O
Obtained in 73% yield (31.0 mg and 0.2 mmol scale) as a pale yellow solid.

An inseparable mixture, mole ratio of 2e: 2¢’ is 22:78 according to 'H-NMR analysis.
IR (film, mixture) 2837, 1613, 1483, 1266, 786 cm™.

10-methoxy-6H-benzo|[c]chromene (2¢)

"H NMR (400MHz, CDCls) § ppm 8.42 (dd, J = 8.0, 1.6 Hz, 1H), 7.30-7.22 (m, 2H),
7.10-6.97 (m, 3H), 6.83 (d, J=7.2 Hz, 1H), 5.03 (s, 2H), 3.96 (s, 3H).

3C NMR (100MHz, CDCls) § ppm 156.5, 155.2, 134.5, 129.5, 128.7, 128.6, 123.0,
122.9,121.7,118.8, 117.3, 116.8, 111.4, 68.9, 55.6.

GC-MS: m/z (%) =212 (100) [M]".

HRMS (CI) caled for C14H1202 212.0837 [M], found 212.0835.

8-methoxy-6H-benzo|c]chromene (2¢°)}

'H NMR (400MHz, CDCls) & ppm 7.68 (dd, J = 8.0, 1.6 Hz, 1H), 7.65 (d, J= 8.8 Hz,
1H), 7.21 (ddd, J = 8.0, 8.0, 1.6 Hz, 1H), 7.06 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.00 (dd,
J=28.0, 1.2 Hz, 1H), 6.94 (dd, J = 8.8, 2.4 Hz, 1H), 6.71 (d, J = 2.8 Hz, 1H), 5.11 (s,
2H), 3.86 (s, 3H).

13C NMR (100MHz, CDCl3) & ppm 159.4, 154.0, 133.0, 128.4, 123.5, 122.9, 122.6,
122.2, 117.2, 114.0, 110.0, 68.5, 55.4.

GC-MS: m/z (%) =212 (100) [M]".

9-chloro-6 H-benzo[c]chromene (2f)?

Cl

I o)

Obtained in 30% yield (13.0 mg and 0.2 mmol scale) as a colorless oil.



"H NMR (400MHz, CDCI3) & ppm 7.69 (dd, J = 7.6, 1.2 Hz, 1H), 7.69 (d, J= 1.6 Hz,
1H), 7.29 (ddd, J = 8.0, 8.0, 1.2 Hz, 1H), 7.27 (dd, J =8.0, 2.0 Hz, 1H), 7.10 (d, J =
8.4 Hz, 1H), 7.09 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.03 (dd, J = 7.6, 1.2 Hz, 1H), 5.10
(s, 1H)

3C NMR (100MHz, CDCl3) § ppm 154.8, 134.3, 132.0, 130.2, 129.7, 127.5, 126.0,
123.4,122.4,122.2,121.9, 117.6, 67.9.

2,9-dimethyl-6 H-benzo|c]chromene (2g)?

Obtained in 88% yield (37.0 mg and 0.2 mmol scale) as a pale yellow oil.

'H NMR (400MHz, CDCl3) & ppm 7.53 (d, J = 1.6 Hz, 1H), 7.50 (s, 1H), 7.08 (dd, J
=17.6,0.4 Hz, 1H), 7.02 (d, /= 7.6 Hz, 1H), 7.02 (d, J= 7.6 Hz, 1H), 6.88 (d, /= 8.0
Hz, 1H), 5.04 (s, 2H), 2.40 (s, 3H), 2.35 (s, 3H).

2-methyl-6H-benzo|c]chromene (2h)!

Me!

Obtained in 90% yield (35.3 mg and 0.2 mmol scale) as a colorless oil.

0]

'H NMR (400MHz, CDCl3) & ppm 7.73 (d, J = 7.6 Hz, 1H), 7.58 (d, J = 1.2 Hz, 1H),
7.41 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.31 (ddd, J =7.6, 7.6, 0.8 Hz, 1H), 7.18 (d, J =
7.2 Hz, 1H), 7.09 (dd, J = 8.0, 2.0 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H), 5.13 (s, 2H),
2.41 (s, 3H).

2,7-dimethyl-6 H-benzo|[c|chromene (2i)

o S
JJ "

o

e



Obtained in 64% yield (26.9 mg and 0.2 mmol scale) as a white solid. mp 72-73 °C.
IR (film) 2923, 1501, 1459, 1250, 1028, 816, 736 cm™.

'H NMR (400MHz, CDCl3) & ppm 7.58 (d, J = 8.0 Hz, 1H), 7.55 (d, J = 1.6 Hz, 1H),
7.29 (dd, J=8.0, 7.6 Hz, 1H), 7.14 (d, /= 7.6 Hz, 1H), 7.06 (dd, J = 8.4, 1.6 Hz, 1H),
6.91 (d, J=8.0 Hz, 1H), 5.16 (s, 2H), 2.39 (s, 3H), 2.33 (s, 3H).

3C NMR (100MHz, CDCI3) § ppm 152.3, 133.1, 131.3, 130.2, 130.0, 129.9, 129.4,
127.8,123.9, 122.8, 119.8, 116.8, 65.6, 20.9, 18.5.

GC-MS: m/z (%) = 209 (100) [M-H]", 210 (72) [M]"

HRMS (CI) caled for CisHi40 210.1045 [M]", found 210.1048.

2,10-dimethyl-6 H-benzo[c]chromene Q2j* and

<8

0 2

2,8-dimethyl-6 H-benzo|c]chromene (2j°)*

Me
Me l O Me l

Obtained in 77% yield (32.3 mg and 0.2 mmol scale) as a pale yellow oil.

o) 2j

An inseparable mixture, mole ratio of 2j:2j’ is 50:50 according to 'H-NMR analysis.
IR (film, mixture) 2918, 1494, 1458, 1265, 820, 786 cm’'.

2,10-dimethyl-6 H-benzo[c]chromene (2j)

"H NMR (400MHz, CDCI3) § ppm 7.62 (s, 1H), 7.25-7.20 (m, 2H), 7.08 (d, J = 7.6
Hz, 2H), 7.00 (d, J= 8.0 Hz, 1H), 4.96 (s, 2H), 2.69 (s, 3H), 2.41 (s, 3H).

3C NMR (100MHz, CDCl3) ppm 154.3, 134.6, 134.1, 132.1, 130.6, 129.4, 129.2,
128.4,127.0, 124.3, 122.7, 117.0, 69.9, 23.1, 21.2.

GC-MS: m/z (%) =209 (99), 210 (100) [M]".

2,8-dimethyl-6H-benzo|c]chromene (2j’)

"H NMR (400MHz, CDCI3) & ppm 7.61 (s, 1H), 7.54 (d, J= 1.6 Hz, 1H), 7.21 (d, J =

7.6 Hz, 1H), 7.04 (dd, J = 8.0, 1.6 Hz, 1H), 6.99 (s, 1H), 6.91 (d, J = 8.4 Hz, 1H),
5.08 (s, 2H), 2.40 (s, 3H), 2.39 (s, 3H). 2.39 (s, 3H).



3C NMR (100MHz, CDCI3) & ppm 152.4, 137.5, 131.6, 131.3, 129.6, 129.1, 127.5,
125.3,123.4,122.8,121.9, 117.0, 68.6, 21.3, 20.9.

GC-MS: m/z (%) = 209 (100), 210 (76) [M]".

10-methoxy-2-methyl-6 H-benzo[c]chromene (2k) and
8-methoxy-2-methyl-6 H-benzo[c]chromene (2k’)

MeO O OMe
Me O N Me
O O 2k’
0 2k

(0]

Obtained in 73% yield (33.0 mg and 0.2 mmol scale) as a pale yellow oil.
An inseparable mixture, mole ratio of 2k:2K’ is 24:76 according to 'H-NMR analysis.
IR (film, mixture) 2923, 1611, 1495, 1463, 1278, 1026, 786 cm™".

10-methoxy-2-methyl-6 H-benzo|[c]chromene (2Kk)

"H NMR (400MHz, CDCls) § ppm 8.24 (s, 1H), 7.29-7.25 (m, 1H), 7.08-6.90 (m, 3H),
6.83 (d, J=7.6 Hz, 1H), 5.00 (s, 2H), 3.97 (s, 3H), 2.41 (3, 3H).

3C NMR (100MHz, CDCl3) & ppm 156.5, 153.1, 134.8, 130.7, 129.2, 128.3, 123 .4,
121.9,118.9,117.4, 116.5, 111.4, 69.0, 55.6, 21.3.

GC-MS: m/z (%) =226 (100) [M]"

8-methoxy-2-methyl-6 H-benzo[c]chromene (2k’)

"H NMR (400MHz, CDCls) § ppm 7.65 (d, J = 8.4, 2.0 Hz, 1H), 7.50 (s, 1H), 7.03 (d,
J=28.4 Hz, 1H), 6.97-6.90 (m, 2H), 6.72 (d, J= 2.0 Hz, 1H), 5.08 (s, 2H), 3.86 (s, 3H),
2.39 (s, 3H).

B3C NMR (100MHz, CDCl3) & ppm 159.3, 151.8, 133.2, 131.4, 129.0, 123.1(x2),
122.7,116.9, 113.9, 110.1, 68.6, 55.4, 20.9.

GC-MS: m/z (%) =226 (100) [M]"

2-chloro-6H-benzo|c|chromene (2I)"*



C.
@)

Obtained in 72% yield (31.2 mg and 0.2 mmol scale) as a colorless oil.

'H NMR (400MHz, CDCl3) & ppm 7.71(d, J = 2.4 Hz, 1H), 7.67 (d, J = 7.6 Hz, 1H),
7.41 (dd, J=17,6, 7.6 Hz, 1H), 7.34 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.20 (dd, J = 8.8,
2.4 Hz, 1H), 7.18 (d, J= 6.8 Hz, 1H), 6.95 (d, /= 8.8 Hz, 1H), 5.14 (s, 2H).

2-chloro-9-methyl-6 H-benzo|c]chromene (2m)
Me

Cl l
(0]

Obtained in 57% yield (26.2 mg and 0.2 mmol scale) as a white solid.

IR (film) 2923, 2853, 1612, 1488, 1200, 1019, 813 cm’!

"H NMR (400MHz, CDCl3) & ppm 7.70 (d, J = 2.4 Hz, 1H), 7.48 (s, 1H), 7.18 (dd, J
= 8.8, 2.4 Hz, 1H), 7.15 (d, /= 8.0 Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.93 (d, J = 8.8
Hz, 1H), 5.10 (s, 2H), 2.43 (s, 3H).

3C NMR (100MHz, CDCl3) § ppm 153.3, 138.3, 129.1, 128.9, 128.9, 128.4, 127.1,
124.7, 124.5, 123.1, 122.8, 118.7, 68.4, 21.5.

GC-MS: m/z (%) = 229 (100), 230 (66) [M]", 232 (22) [M+2]".

HRMS (CI) caled for C14H11C10 230.0498 [M]", found 230.0493.

3-fluoro-6H-benzo[c]chromene (2n)*

FO

Obtained in 80% yield (32 mg and 0.2 mmol scale) as a white solid.

"H NMR (400MHz, CDCl3) & ppm 7.70 (dd, J = 8.8, 6.4 Hz, 1H), 7.66 (d, J= 7.6 Hz,
1H), 7.40 (ddd, J=17.6, 7.6, 1.2 Hz, 1H), 7.30 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.17 (d,
J=7.6 Hz, 1H), 6.80 (ddd, J = 8.4, 8.4, 2.8 Hz, 1H), 6.74 (dd, J = 9.6, 2.8 Hz, 1H),



5.15 (s, 1H).

13C NMR (100MHz, CDCls) 8 ppm 163.3 (d, J = 245.9 Hz), 156.0 (d, J = 11.9 Hz),
130.5, 129.5, 128.6, 127.6, 124.7, 124.5 (d, J = 10.7 Hz), 121.7, 119.3 (d, J = 3.4 Hz,
1H), 109.3 (d, J=21.3 Hz), 104.9 (d, J = 24 Hz), 68.7.

GC-MS: m/z (%) = 199 (38), 200 (21) [M]".

2-nitro-6 H-benzo[c]|chromene (20)*

O,N O
E o)

Obtained in 29% yield (13.2 mg and 0.2 mmol scale) as a pale yellow solid.
"H NMR (400MHz, CDCls) & ppm 8.63 (d, J = 2.8 Hz, 1H), 8.12 (dd, J = 8.8, 2.8 Hz,
1H), 7.78 (d, J = 7.6 Hz, 1H), 7.45 (dd, J = 7.6, 7.6 Hz, 1H), 7.38 (ddd, J = 7.6, 7.6,
1.2 Hz, 1H), 7.18 (d, /= 7.2 Hz, 1H), 7.05 (d, J = 8.8 Hz, 1H), 5.26 (s, 2H).

2-fluoro-6H-benzo[c|chromene (2p)’

C
O
'H NMR (400MHz, CDCl3) 8 ppm 7.65 (d, J = 7.6 Hz, 1H), 7.44-7.39 (m, 3H), 7.19
(dd, J=17.6, 0.8 Hz, 1H), 6.96-6.94 (m, 2H), 5.12 (s, 2H).

4-chloro-6H-benzo[c]chromene (2q)°

Cl
'H NMR (400MHz, CDCls) & ppm 7.70 (d, J = 7.6 Hz, 1H), 7.66 (dd, J = 8.0, 1.6 Hz,

0]

1H), 7.43-7.39 (m, 1H), 7.36-7.31 (m, 2H), 7.20 (d, J = 8.0 Hz, 1H), 7.01 (dd, J = 8.0,
8.0 Hz, 1H), 5.24 (s, 2H).



3. Post transformations of the obtained 6 H-benzo|c]chromene

3.1 transformed into N-phenylamino-6H-benzo[c]chromene’

O NH2 FeCl,"4H,0 10 mol% O
O . TBHP 2.0 eq. O /@
o toluene 2 mL o H

N,, 75 °C, 24 h, 80%

6H-benzo[c]chromene (0.5 mmol) and FeCl>-4H>0 (0.005 mmol) were placed in al0
mL Schlenk tube. Toluene (2 mL) and --BuOOH(1.0 mmol) were added. The tube was
sealed and flushed with nitrogen, and the mixture was stirred at 75 °C. Phenylamine
(0.5 mmol) was slowly added drop-wise into the system. The mixture was stirred for
24 h, then cooled to room temperature, poured into water (20 mL), and extracted with
EtOAc (2x20 mL). Next the organic phase was and extracted with brine, dried with
NaxSOys, evaporated under vacuum, and the crude product was purified by column

chromatography (EA/PE=1:20).

3.2 transformed into synthetic procedure for 2-ox0-6 H-benzo[c]chromene!

O O PCC 3.0 eq. O O
o DCM 25 mL o o

reflux, 36 h, 91%

0.5 mmol
6H-benzo[c]chromene (0.5 mmol) was placed in a 100 mL round-bottom flask and
dissolved with DCM (25 mL). PCC (0.5 mmol) was added and the mixture stirred
under reflux for 12 h. Then PCC (1.0 mmol) was added into the mixture and
continued to stir for a further 24 h. After cooling to room temperature, water (15 mL)
and diethyl ether (30 mL) were added. The mixture was filtered to get the filtrate, and
extracted with brine, dried with Na>SOs4, evaporated under vacuum, then the crude

product was purified by column chromatography (EA/PE=1:8).
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USER: BQF-28

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.150 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00
B= 0.00
C= 0.00
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USER: BQF-55
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8223.68 Hz
AT1= 7.97 sec
Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 2594.2085 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.739
7.720
7.516
7.257
7.248
7.247
7.228
7.226
7.210
7.208
7.109
7.090
7.067
7.054
7.035
6.993
6.973
5.090

f I

L

2.410

2.97

PPM



154.831

USER: BQF-55

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 2000

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1= 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 12073.5313 Hz

02 = -1.0000 Hz
LBl1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00
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7.753
7.750
7.734
7.731
7.597
7.578
7.312
7.293
7.280
7.274
7.256
7.238
7.234
7.154
7.135
7.090
7.072
7.054
7.053
7.020
7.000
5.192
2.329
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USER: BQF-52

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 13.000 usec

Recycle delay = 1.000 sec (@)
NA = 8

Solvent = CDCI3
PTS1d = 65536

= 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8223.68 Hz
AT1= 7.97 sec
Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00
B= 0.00
C= 0.00 B.00
33 (2.04
0.96 1.03

j [02 / ]/255;4 »

I
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154.433

USER: BQF-52

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 507

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz

ATl = 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 12073.5313 Hz

02 = -1.0000 Hz

LB1= 150 Hz

TP A= 0.00

= 0.00

B
C= 0.00

130.084
133.135
129.867
129.573
129.273
127.858
123.502

123.110

122.099
119.832
117.162

77.369
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USER: BQF-51

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

1.93
2.04

5.007.92
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156.486
154.523
134.459
134.186
132.198
131.429
137.661
129.275
129.168
128.992
128.702
127.979
127.346
127.155
125.321
124.549
123.088
123.062
122.739
122.118
121.989
121.475
117.356
117.301
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USER:BQF-51

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 2200

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 26041.67 Hz
AT1= 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 12073.5313 Hz

02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

O
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77.384
77.265
77.066
76.744
69.788
68.513
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7.675
7.671

7.663
7.641
7.300
7.281
7.265
7.261
7.246
7.242
7.231
7.227
7.223
7.212
7.208
7.192
7.188
7.102
7.099
7.082
7.079
7.063
7.060
7.044
7.041
7.027

7.024
7.011

7.008
6.991
6.988
6.969
6.955
6.949
6.933
6.927

6.838
6.820
6.719
6.712

USER:BQF-60
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 2604.0437 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

.29

.01

4/01
300
203
96
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5.114
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3.959
3.864
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153.972

USER: BQF-60

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 603

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz

ATl = 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 12073.5313 Hz

02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

133.018
128.437
123.488
123.007
122.932
122.656
122.186
117.226
113.997
110.046

68.498

55.399
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7.686
7.682
7.296
7.294
7.281
7.278
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7.261
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7.114
7.109
7.093
7.090
7.074
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7.037
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7.017
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USER:BQF-58

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

Cl

AT1= 7.97 sec
Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz
02 = -1.0000 Hz 06
LB1= 030 Hz 1195 : 2,00
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USER:BQF-58
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec

NA = 89
Solvent = CDCI3
PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1= 1.26 sec

Hz per Pt 1stD = 0.79 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 12073.5313 Hz

02 = -1.0000 Hz
LBl1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00
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USER: BQF-34

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.150 usec
Recycle delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2584.8296 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

{{
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7.500
7.234
7.085
7.084
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7.101
7.096
7.081
7.076
6.953
6.932
5.126

e

USER: BQF-56
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8
Solvent = CDCI3
PTS1d = 65536

= 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8223.68 Hz
ATl = 7.97 sec
Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00
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USER: HNMR-BQF-321
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 13.850 usec
Recycle delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536

= 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8223.68 Hz
AT1l= 7.97 sec
Hz per Pt 1stD = 0.13 Hz
SwW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.144
7.125
7.073
7.070
7.053
7.049
6.922

6.902

5.157

J.00
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USER:CNMR-BQF-321
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.070 usec
Recycle delay = 2.000 sec
NA = 80

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1l= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 10060.8047 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

TP A= 0.00

B= 0.00
C= 0.00
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USER: BQF-59

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

of 95 1.02

C

500

O +

N~ ™M 0N~
00— O
O ¥ m®
AN NN N
‘ 0
87

496

0

I
PPM



154.324
152.371
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USER: BQF-59
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 3000
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1= 1.26 sec
Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 12073.5313 Hz
02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

121.893
116.964

77.359

21.221
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USER: BQF-62

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz 390 388
Ol = 2604.0437 Hz 3108
02 = -1.0000 Hz
LB1= 030 Hz 2.00
TP A= 0.00 0.97 1.02
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USER: BQF-62

SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 3000

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1= 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 12073.5313 Hz

02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

110.072

68.968
68.563

55.570
55.382

21.262
20.959
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7.711
7.705
7.675
7.656
7.432
7.413
7.394
7.361
7.359
7.343
7.340
7.324
7.321
7.282
7.218
7.212
7.196
7.190
7.173
6.963
6.941
5.135
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USER: BQF-32

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 13.150 usec Cl

Recycle delay = 1.000 sec

NA = 8

Solvent = CDCI3 o

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00
B= 0.00
C= 0.00
2[34
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USER: BQF-48

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.701
7.695
7.484
7.281
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7.190
7.175
7.168
7.140
7.078
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USER: BQF-48
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.000 usec
Recycle delay = 2.000 sec
NA = 270
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1= 1.26 sec
Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 12073.5313 Hz
02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

129.073
128.924
128.851

127.069
124.677
124.497
123.098
122.780
118.728
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7.722
7.706
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7.685
7.668
7.649
7.420
7.417

7.401
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7.382
7.381
7.379
7.324
7.321

7.305
7.302
7.286
7.281
7.182
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7.163
6.822
6.815
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6.794
6.780
6.773
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6.750
6.732
6.726
5.153

e

USER: BQF-35

SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.000 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

ATl = 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00
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USER: BQF-35

SOLVENT: CDCI3

Experiment = zgpg30

Pulse length = 9.000 usec

Recycle delay = 2.000 sec

NA = 552

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz
SW1= 26041.67 Hz
AT1l= 1.26 sec

Hz per Pt 1stD = 0.79 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 12073.5313 Hz

02 = -1.0000 Hz
LB1= 150 Hz
TP A= 0.00

B= 0.00

C= 0.00

162.107
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USER: HNMR-BQF-326
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.850 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1l= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2594.7808 Hz

02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00
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USER: HNMR-BQF-26
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.150 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1l= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00
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6.976
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USER: HNMR-BQF-27
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 13.150 usec
Recycle delay = 1.000 sec
NA = 8

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8223.68 Hz

AT1l= 7.97 sec

Hz per Pt 1stD = 0.13 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 2604.0437 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00
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