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S1. Characterization Data of Compounds 2a-21

o
Cl

4-Chlorobenzaldehyde (2a)

'H NMR (400 MHz, CDCls): 6 10.00 (s, 1H, CHO), 7.84 (d, J= 8.3 Hz, 2H, Ar-H), 7.53 (d,
J = 8.3 Hz, 2H, Ar-H); 3C NMR (100 MHz, CDCls): § 191.05, 140.96, 134.58, 130.60,
129.31.
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2-Methoxybenzaldehyde (2b)

"H NMR (400 MHz, CDCls): 6 10.50 (s, 1H, CHO), 7.86 (d, J = 7.7 Hz, 1H, Ar-H), 7.58 (t, J =

7.9 Hz, 1H, Ar-H), 7.01-7.08 (m, 2H, Ar-H), 3.96 (s, 3H, OCH;); '3C NMR (100 MHz, CDCl;):
5 189.90, 161.81, 135.91, 128.55, 124.49, 120.69, 111.68, 55.74.
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3-Chlorobenzaldehyde (2¢)
'"H NMR (400 MHz, CDCl3): 6 9.94 (s, 1H, CHO), 7.77 (s, 1H, Ar-H), 7.71 (d, J= 7.5 Hz, 1H,
Ar-H), 7.53 (d, J = 8.0 Hz, 1H, Ar-H), 7.42 (t, J = 7.8 Hz, 1H, Ar-H); '3C NMR (100 MHz,
CDCly): 6 190.81, 137.96, 135.33, 134.30, 130.36, 129.12, 127.98.
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2-Nitrobenzaldehyde (2d)

'"H NMR (400 MHz, CDCls): 6 10.42 (s, 1H, CHO), 8.13 (d, J = 8 Hz, 1H, Ar-H), 7.96 (d, J = 8
Hz, 1H, Ar-H), 7.76-7.84 (m, 2H, Ar-H); B3C NMR (100 MHz, CDCl;): 6 188.24, 149.48,
133.92, 133.56, 131.22, 129.27, 124.32.
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4-Bromobenzaldehyde (2e)
'H NMR (400 MHz, CDCls): 6 10.00 (s, 1H, CHO), 7.78 (d, J = 8 Hz, 2H, Ar-H), 7.71 (d, J= 8
Hz, 2H, Ar-H); 3C NMR (100 MHz, CDCl;): 6 197.49, 140.16, 137.54, 136.51, 133.91.
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Acetophenone (2f)

'H NMR (400 MHz, CDCls): & 7.93 (d, J = 7.1 Hz, 2H, Ar-H), 7.53 (t, J = 7.4 Hz, 1H, Ar-H),
7.42 (t, J = 7.6 Hz, 2H, Ar-H), 2.57 (s, 3H, COCHs); '*C NMR (100 MHz, CDCl3): & 198.14,
137.05, 133.06, 128.58, 128.24, 26.59.
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4-Methoxyacetophenone (2g)

'H NMR (400 MHz, CDCls): § 7.95 (d, J = 8.8 Hz, 2H, Ar-H), 6.94 (d, J = 8.8 Hz, 2H, Ar-H),
3.88 (s, 3H, CH;), 2.57 (s, 3H, COCH;); 3C NMR (100 MHz, CDCL): & 196.71, 163.48,
130.61, 130.30, 113.83, 55.48, 26.38.
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4-Bromoacetophenone (2h)



'H NMR (400 MHz, CDCL;): § 7.84 (d, J = 8.2 Hz, 2H, Ar-H), 7.63 (d, J = 8.3 Hz, 2H, Ar-H),
2.61 (s, 3H, COCH;); 3C NMR (100 MHz, CDCls): & 197.08, 135.73, 131.75, 129.87, 128.48,
26.46.
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4-Fluoroacetophenone (2i)

'H NMR (400 MHz, CDCLy): § 7.69 (t, J = 5.9 Hz, 2H, Ar-H), 6.83 (t, J = 8.6 Hz, 2H, Ar-H),
2.29 (s, 3H, COCH;); 3C NMR (100 MHz, CDCly): & 195.91, 165.38 (d, J = 253.9 Hz), 133.35
(d, J=3.0 Hz), 130.68 (d, J= 9.3 Hz), 115.23 (d, J= 21.9 Hz), 25.97.
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Benzophenone (2j)

'H NMR (400 MHz, CDCls): & 7.84 (d, J = 8.1 Hz, 4H, Ar-H), 7.62 (t, J = 7.4 Hz, 2H, Ar-H),
7.51 (t, J = 7.6 Hz, 4H, Ar-H); 3C NMR (100 MHz, CDCls): & 197.01, 137.61, 132.44, 129.99,
128.41.
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Fluorenone (2Kk)

'H NMR (400 MHz, CDCL3): & 7.68 (d, J = 7.3 Hz, 2H, Ar-H), 7.55-7.49 (m, 4H, Ar-H),
7.32 (t, J = 7.2 Hz, 2H, Ar-H); 1*C NMR (100 MHz, CDCly): & 198.45, 144.52, 134.54,
133.94, 129.26, 124.36, 120.33.



Anthraquinone (21)

'"H NMR (400 MHz, CDCl5): 3 8.35 (dd, J = 5.8, 3.3 Hz, 4H, Ar-H), 7.84 (dd, J = 5.8, 3.3 Hz,
4H, Ar-H); *C NMR (100 MHz, CDCI;): 6 184.26, 137.19, 136.97, 130.85.

S2. Characterization Data of Compounds 5a-5i
H
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Diphenylamine (5a)

'H NMR (400 MHz, CDCLy): & 7.64 (d, J = 8 Hz, 4H, Ar-H), 7.49 (t, J = 8 Hz, 4H, Ar-H), 7.39
(t, J = 8 Hz, 2H, Ar-H) and 5.75 (bs, 1H, NH, exchangeable with D,0); 3C NMR (100 MHz,
CDCls): 6 145.21, 130.92, 129.35, 117.61.
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N-(3-Methoxyphenyl)benzenamine (Sb)

'H NMR (400 MHz, CDCLy): § 7.16 (d, J = 7.6 Hz, 2H, Ar-H), 7.11 (t, J = 7.8 Hz, 1H, Ar-H),
6.91-6.95 (m, 3H, Ar-H), 6.79 (d, J = 8.4 Hz, 2H, Ar-H), 6.63 (s, 1H, Ar-H), 5.74 (bs, 1H, NH,
exchangeable with D,0), 3.76 (s, 3H, OCH;); *C NMR (100 MHz, CDCls): & 160.16, 145.52,
143.56, 130.49, 129.41, 121.19, 118.76, 110.32, 107.04, 103.46, 55.26.
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N-(4-Methoxyphenyl)benzenamine (5¢)

H NMR (400 MHz, CDCls): 6 7.27 (t, J = 7.8 Hz, 2H, Ar-H), 7.12 (d, J = 8.8 Hz, 2H, Ar-H),
6.97 — 6.87 (m, 5H, Ar-H), 5.56 (bs, 1H, NH, exchangeable with D,0), 3.85 (s, 3H, OCHj3); 13C
NMR (100 MHz, CDCl3): 6 155.29, 145.21, 135.93, 129.42, 122.23, 119.59, 11548, 114.71,
55.48.
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N-(4-Fluorophenyl)benzenamine (5d)

IH NMR (400 MHz, CDCls): 6 7.28 (t, J= 7.9 Hz, 2H, Ar-H), 7.08 (dd, J = 8.9, 4.8 Hz, 2H, Ar-
H), 7.03-6.98 (m, 4H, Ar-H), 6.93 (t, J = 7.3 Hz, 1H, Ar-H), 5.61 (bs, 1H, NH, exchangeable
with D,0); 3C NMR (100 MHz, CDCl;): 4 158.03 (d, J = 240.2 Hz), 143.91, 138.90 (d, /= 2.5
Hz), 129.41, 120.59, 120.52, 116.76, 115.94 (d, J = 22.5 Hz).
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N-(4-Bromophenyl)benzenamine (Se)

'"H NMR (400 MHz, CDCl3): 8 7.62 (t, J = 8 Hz, 1H, Ar-H), 7.54 (d, J = 8 Hz, 1H, Ar-H), 7.45-
7.49 (m, 2H, Ar-H), 7.36-7.39 (m, 1H, Ar-H), 7.16 (t, J = 8 Hz, 1H, Ar-H), 7.08 (d, J = 8 Hz,
1H, Ar-H), 7.01-6.95 (m, 2H, Ar-H), 5.74 (bs, 1H, NH, exchangeable with D,0); 3C NMR (100
MHz, CDCls): 6 140.79, 138.17, 130.26, 128.70, 127.13, 122.05, 116.62, 113.11.
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bis(4-Methoxyphenyl)amine (5f)

'H NMR (400 MHz, CDCl5): 8 6.96 (d, J = 8.8 Hz, 4H, Ar-H), 6.84 (d, J = 8.8 Hz, 4H, Ar-H),
5.80 (bs, 1H, NH, exchangeable with D,0), 3.80 (s, 6H, OCHj3); 3C NMR (100 MHz, CDCl5):
154.23, 138.14, 119.57, 114.68, 55.75.
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4-Fluoro-N-(4-methoxyphenyl)benzenamine (5g)

'H NMR (400 MHz, CDCl3) & 7.03 (d, J = 8.8 Hz, 2H, Ar-H), 6.96 (d, J = 8.9 Hz, 2H, Ar-H),
6.93 — 6.86 (m, 4H, Ar-H), 5.45 (bs, 1H, NH, exchangeable with D,0), 3.84 (s, 3H, OCH3); 13C
NMR (100 MHz, CDCLy): 159.94 (d, J = 333.1 Hz), 155.02, 141.06, 136.51, 121.22, 117.78 (d, J
— 7.6 Hz), 115.82 (d, J = 22.4 Hz), 114.75, 55.51.
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3-(Trifluoromethyl)-N-(4-methoxyphenyl)benzenamine (Sh)

'H NMR (400 MHz, CDCLy): 8 7.92 (d, J = 8.9 Hz, 2H, Ar-H), 7.31 (d, J= 7.9 Hz, 1H, Ar-H),
7.12 (d, J = 8.9 Hz, 1H, Ar-H), 7.03 (d, J =9.0 Hz, 3H, Ar-H), 6.92 (d, J = 8.7 Hz, 1H, Ar-H),
5.68 (bs, 1H, NH, exchangeable with D,0), 3.91(s, 3H, OCHj3); 3C NMR (100 MHz, CDCls):
156.05, 146.02, 134.25, 132.07 — 131.19 (m), 129.76, 124.37, 123.50, 115.53 (q, J = 4.0 Hz),
114.84, 114.17, 111.20 (q, J = 3.9 Hz), 55.55.
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N-(4-Methoxyphenyl)-3-nitrobenzenamine (5i)

'H NMR (400 MHz, CDCls): 8 7.67 (s, 1H, Ar-H), 7.62 (d, J = 8.0 Hz, 1H, Ar-H), 7.32 (t, J =
8.1 Hz, 1H, Ar-H), 7.13 (t, J = 8.5 Hz, 3H, Ar-H), 6.94 (d, J = 8.8 Hz, 2H, Ar-H), 5.81 (bs, 1H,
NH, exchangeable with D,0), 3.85 (s, 3H, OCH;); *C NMR (100 MHz, CDCls): 156.66,
149.27, 146.86, 133.37, 129.91, 124.23, 120.44, 115.06, 113.57, 108.44, 55.48.



S3. TH NMR and 3C NMR spectra of compounds listed in Table 3
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7 Spectrometer  spect
CH 8 Author
3 9 Solvent CDCl3
10 Temperature 2921
H SCO 11 Pulse Sequence zgpg30
2g 12 Number of 1024
Scans
13 Receiver Gain 199
14 Relaxation 2.0000
Delay
15 Pulse Width ~ 9.5000
16 Acquisition Time 1.3631
17 Acquisition Date 2020-01-17T15:40:00
18 Modification  2020-01-17T15:40:01
Date
19 Spectrometer  100.61
Frequency
20 Spectral Width  24038.5
21 Lowest -1958.9
Frequency
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Size 85535
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0 -10

1 (ppm)



2258 2
'L: 'p" T Parameter value
1 Data File Mame C:/Users/ hp/ Desktop/
NMR Studies/ p-Bracet/
fid
2 Title NMR Studies
3 Comment oxi
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
J o 6 Site
= 7 Spectrometer spect
T T T T T T T 8 Author
8.0 79 7.8 5 7.6 75 7.4 C H 3 9 Solvent cocl3
fl (ppm] 10 Temperature 284.7
Br 11 Pulse Sequence zg30
12 Number of 16
2h Scans
13 Receiver Gain 114
14 Relaxation 1.0000
Delay
15 Pulse Width 15,0000
16 Acquisition Time 4.0894
17 Acquisition 2018-10-10T18:09:00
Date
13 Modification 2018-10-10T18:09:32
Date
19 Spectrometer  400.13
Freguency
20 Spectral Width 8012.8
21 Lowest -1535.4
Frequency
22 Nudleus H
23 Acquired Size 32768
24 Spectral Size 65536
A
24 i+
o =
N =
T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 2 6 2 1 a -l -2
fI (ppm)
g REEE »
5 2588 3
a g o
| Y [ Parameter Value
1 Data File Name C:/Users/ hp/ Desktop/
NMR. Studies/ p-Bracet/
fid
o 2 Title NMR. Studies
3 Comment o
4 Origin Bruker BioSpin GmbH
C H 3 5 Owner nmrsu
6 Site
Br 7 Spectrometsr  spect
8 Author
2h 9 Solvent coci3
10 Temperature 295.7
11 Pulse Sequence zgpg30
12 Number of 1024
Scans
13 Receiver Gain 199
14 Relaxation 2.0000
Delay
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition 2018-10-10T19:26:32
Date
18 Modification 2018-10-10T19:39:35
Date
19 Spectrometer  100.61
Frequency
20 Spectral Width 24038.5
21 Lowest -1958.2
Freguency
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
200 1% 180 170 160 150 140 50 40 30 20 10 a -10

130 120 110 100 90 80 70 60
f1 (ppm

)



o ERE a
e ) B3 Parameter Value
S s 1 Data File Name C:f Users/ hp/
Desktop/ MMR. data/
oxid spectras/ p-F
acetophenone/ 5/ fid
o 2 Title p-F acetophenone
3 Comment PFAC
CH 3 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
F & Site
2§ 7 Spectrometer spect
8 Author
9 Solvent cpcl3
10 Temperature  290.1
11 Pulse zg30
Sequence
12 Number of 16
Scans
13 Receiver Gain 10
14 Relaxation 1.0000
L e o . FOE A B e B B Delay
82 B8O 78 76 74 Z2 70 6.8 6.6 15 Pulse Width  15.0000
f1 (ppm)
16 Acquisition 4.0894
Time
17 Acquisition 2020-01-03T16:18:58
Date
18 Modification  2020-01-03T16:20:12
Date
19 Spectrometer 400,13
Frequency
20 Spectral Width 8012.8
21 Lowest -1535.4
Frequency
22 Nudeus 1H
23 Acquired Size 32768
24 Spectral Size 65536
dy b T
- n =
= = =
= = o
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 73 7.0 6.5 6.0 3.5 3.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.3 0o -0.5 -1
f1 (ppm}
= ga] RBOE =) Parameter Value IS
g E E 6 E E a E E 1 DataFile Name C:fUsers/hp/Desktop/ u
| . ~ LV NMR. data/ oxid |
spectras/ p+
acetophenone/ 6/ fid
2 Title p-F acetophenaone
3 Comment PFAC
(0] 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
CH 6 Site
3 7 Spectrometer  spect
8 Author
F 9 Solvent cocl3
2i 10 Temperature 2510
11 Pulse Sequence zgpg30
12 Number of 742
Scans
13 Receiver Gain 199
14 Relaxation 2.0000
Delay
15 Pulse Width 9.,8000
16 Acquisition Time 1.3631
17 Acquisition Date 2020-01-03T17:03:03
18 Modification 2020-01-03T17:03:20
Date
19 Spectrometer 10061
Frequency
20 Spectral Width ~ 24038.5
21 Lowest -1958.9
Frequency
22 Nudleus 13C
23 Acquired Size 32768
24 Speciral Size 55536
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



785
783
764
762
760
753
751
749

X Parameter Value
Lﬁww 1 DataFile Name C:fUsers/ hp/ Desktop/
MMR Studies/ ben/ fid
2 Title NMR Studies
3 Comment oxi
4 Origin Bruker BioSpin GmbH
0 5 Owner nmrsu
B Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
T T T T T T 10 Temperature 294.7
7.9 7.8 Z7 | Z5 74 zj 11 Pulse Sequence  zg30
f1 (ppm) 12 Number of 16
Scans
13 Receiver Gain 114
14 Relaxation 1.0000
Delay
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2018-09-25T13:09:26
18 Modification 2018-09-25T13:09:34
Date
19 Spectrometer 400.13
Frequency
20 Spectral Width  8012.8
21 Lowest -1535.4
Frequency
22 Nudeus H
23 Acquired Size 32768
24 Spectral Size 65536
—d A JJL_
yo
e
FoiF
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
14.5 135 12.5 11.5 10.5 95 9.0 85 80 75 70 6.5 6.0 55 5ol 453 40 35 3.0 25 20 15 1.0 05 0.0
1 (ppm)
- e
3 DT ow Parameter Value
= onic o
= Saxa 1 DataFile Name C:fUsersf hp/Deskiop/
| 7NN NMR Studies/ ben/ fid
2 Title NMR Studies
3 Comment oxi
4 Origin Bruker BioSpin GmbH
0 5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature  295.7
zj 11 Pulse zgpa30
Sequence
12 Mumber of 1024
Scans
13 Receiver Gain 199
14 Relaxation 2.0000
Delay
15 Pulse Width 9.8000
16 Acquisition 1.3631
Time
17 Acquisition 2018-09-25T17:06:42
Date
18 Modification 2018-09-25T17:06:17
Date
19 Spectrometer  100.61
Frequency
20 Spectral Width 24038.5
21 Lowest -1958.9
Freguency
22 Mudleus 13C
23 Acquired Size 32768
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0

f1 (ppm}



Lot et el ol i v Parameter Value
e 1 Data File CifUsers/ hpf
Name Desktop/ NMR Studies/
flo/ fid
2 Tite NMR Studies
3 Comment oxi
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
0 6 Site
7 Spectrometer spect
|8 Author
- 9 Solvent cocl3
10 Temperature  294.7
. ; ; ¢ : ; : 11 Pulse 2930
78 77 76 75 74 73 12 2k S
f1 (ppm) 12 Number of 16
Scans
13 Receiver Gain 114
14 Relaxation 1.0000
Delay
15Pulse Width 15,0000
16 Acquisition  4.0834
Time
17 Acquisition 2018-08-17T11:39:10
Date
18 Modification  2018-08-17T11:38:12
Date
19 Spectrometer  400.13
Frequency
20 Spectral Width 8012.8
21 Lowest -1535.4
Frequency
22 Nudeus H
23 Acquired Size 32768
J J 24 Spectral Size 65536
44
S=g
ISt
T T T T T T T T T T T T T T
i5 14 13 12 11 10 9 8 6 4 3 2 1 '] il -2
f1 (ppm})
g B RE88R
= o e e Parameter Value
E = hm & A g
o ek e o 1 Data File Cs/ Usersf hp/
| | I Name Desktop/ NMR Studies/
flo/ fid
2 Title NMR. Studies
o 3 Comment oxi
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
3 Author
2k 9 Solvent Cocl3
10 Temperature 295.7
11 Pulse: zgpg30
Seguence
12 Number of 1024
Scans
13 Receiver Gain 199
14 Relaxation 2.0000
Delay
15 Pulse Width ~ 9.8000
16 Acguisition 1.3631
Time
17 Acguisition 2018-08-17T13:36:42
Date
18 Modification ~ 2018-08-17T14:09:17
Date
19 Spectrometer 100.61
Freguency
20 Spectral Width 24038.5
21 Lowest -1958.5
Freguency
22 Nudeus 13C
23 Acouired Size 32768
24 Spectral Size 65536

210 200 190

T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

20 10 0 -10



Parameter value
1 DataFile C:/ Usersf hp/
(0] Name Desktop/ NMR Studes/
anthy fid
2 Title MMR Studies
3 Comment  oxi
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
o 5 ste
84 83 81 80 78 77 76 Ay e
f1 (ppm) 21 8 Author
9 Solvent codls
10 Temperature  294.7
11 Pulse 2930
Sequence
12 Number of 18
Scans
13 Recsiver Gain 114
14 Relaxation  1.0000
Delay
15 Pulse Width  15.0000
16 Acquisition  4.0894
Time
17 Acguisition  2018-03-26T15:33:12
Date
18 Modification  2018-03-26T15:33:14
Date
19 Spectrometer 400.13
Freguency
20 Spectral Width 8012.8
21 Lowest -1535.4
Frequency
22 Nudeus H
JL 23 Acquired Size 32768
24 Spectral Size 65536
4 4
g &
T .
T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 6 4 3 2 1 0 -1 -2
f1 (ppm)
a ar W
N e &
z nE R
| Yo Parameter value
1 DataFie C:f Users( hp/
0 Name Deskiop/ NMR Studies/
anth/ fid
2 Tite NMR Studies
3 Comment  oxi
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
0 6 Site
7 Spectrometer spect
2 8 Author
9 Solvent cnal3
10 Temperature  295.7
11 Pulse 2gpg30
Sequence
12 Number of 1024
Scans
13 Receiver Gain 139
14 Relaxation  2.0000
Delay
15 Pulse Width ~ 9.8000
16 Acquisiton  1.3631
Time
17 Acquisiton  2018-09-26T15:03:42
Date
18 Modification  2018-09-26T15:09:00
Date
19 Spectrometer 100,51
Frequency
20 Spectral Width 24038.5
21 Lowest -1358.9
Freguency
22 Nudleus 13C
23 Acquired Size 32768
N AR LY - 24 Spectral Size 65538
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm}



S4. TH NMR and 3C NMR spectra of compounds listed in Table 5

E g E f E E ﬁﬁ E Parameter value
L‘**--ﬁ%f#"‘” 1 DataFile Mame C:/Users/ hpfDesktop/
NMR Studies, nmr of
diphenylamine/ fid
2 Title nmr of diphenylamine
3 Comment diphenylamine
H 4 Qrigin Bruker BioSpin GmbH
N 5 Owner nmrsu
" 6 Site
I 7 Spectrometer spect
( ﬂ & Author
9 Solvent cocl3
| | ba 10 Temperature 295.3
| | 11 Pulse Sequence zg30
U Iﬁ} [I I 12 Number of 16
| \J | \ Scans
| I‘ | \ f\ 13 Receiver Gain 52
| | & 14 Relaxation 1.0000
\_‘__‘/_) Delay
> 15 Pulse Width 15.0000
T T T T T T T T T 16 Acquisition Time 4.0894
775 770 765 ?-ﬁfﬂ 755 750 745 740 735 17 Acquisition Date 2019-02-05T12: 16:45
1 {ppm) 18 Modification  2019-02-05T12:16:48
Date
19 Spectrometer  400.13
Frequency
20 Spectral Width 8012.8
21 Lowest -15354
Freguency
22 Nudeus H
23 Acquired Size 32758
24 Spectral Size 65536
aaeE A JU
Lood ¥ 1
R =3
Feim =
T ) e N Y P P e e S S e (e T e e s e T T | S [ i i e [ i |
8.5 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 0.0 -5 18 -5 =240
f1 (ppm)
= & o =
n S e ~
= oo L Parameter Value
! b/ § 1 DataFileName C:/Users/ hp/Desktop/
NMR Studies/ nmr of
diphenylaminef fid
2 Title nmr of diphenylamine
3 Comment diphenylamine
H 4 Origin EBruker BioSpin GmbH
N‘_ 5 Owner nmrsu
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cocl3
5a 10 Temperature 295.3
11 Pulse Sequence zg30
12 Number of 15
Scans
13 Receiver Gain 52
14 Relaxation 1.0000
Delay
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2019-02-05T13:36:42
18 Modification 2019-02-05T13:38:42
Date
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.8
21 Lowest -1535.4
Freguency
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
—— T T T I AT FE (G o o=y JEUE) E Ko
190 180 170 160 150 140 130 120 110 Loo a0 80 70 60 50 40 30 20 10 ] -10

f1 (ppm)



o n]eaRaaRRE & =
PRERIrRa Fraivi v v g g m Parameter Value
e N 1 DataFile C:f Usersf hpf
Mame Desktop/ m-anisidine/
m-Ans1/ 1/ fid
;2 Title m-Ans1
|3 Comment méAns1
4 Crigin Bruker BioSpin GmbH
5 Owner nnrsu
| & Site
7 Spectrometer spect
/ ﬂ‘ww«rr)lwvvw el
|19 Solvent CoCl3
110 Temperature 2921
T T T T T
7.0 6.9 6.8 67 6.6 e,
f1 (ppm)
H 12 Number of 16
N Scans
13 Receiver Gain 199
| 14 Relaxation 1.0000
| Delay
|15 Pulse Width 15,0000
0\[9 | 16 Acquisition 4,0894
. Time
5b | 17 Acquisition  2020-01-18T15:39:43
Date
| 18 Modification  2020-01-21T17:42:56
Date
| 19 Spectrometer 400.13
Frequency
| 20 Spectral 8012.8
Width
| 21 Lowest -1535.4
Fregquency
22 Mudeus 1H
| 23 Acquired Size 32758
| 24 Spectral Size 63536
AN AN | I3
Swoo—o o 2
S2R:A 2 3
cmm—a =) -

85 80 75 A0 65 60 55 S50 45 40 35 3.0 25 20 15 1.0 05 00 -0.50 -L0 -L5> -0 -25 -3.0

f1 (ppm)
el HA g7 28 HE e r Parameter
2 e R &= =253 = ——
= I3 Lopl i o] [ ata File Name
| ! \TA A |
2 Title
3 Comment
4 Origin
5 Owner
H |6 Site
:\ 7 Spectrometer
|8 Author
|9 Solvent
| 10 Temperature
OMe 11 Pulse Sequence
| 12 Number of Scans
5b | 13 Receiver Gain

| 14 Relaxation Delay
15 Pulse Width

| 16 Acquisition Time

| 17 Acquisition Date

| 18 Modification Date
19 Spectrometer

Value

C:f Users/ hpf Desktop/
m-anisidine/ m-Ans1/ 3/
fid

m-Ans1

mans1

Bruker BioSpin GmbH
nmrsL

spect

cDci3

2936

zgpg30

1024

199

2.0000

9.8000

1.3631
2020-01-18T16:39:38
2020-01-21T17:42:56
100.61

Frequency
| 20 Spectral Width ~ 24038.5
21 Lowest -1958.9
Frequency
22 Nudeus 13C
| 23 Acquired Size 32768
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 an a0 70 60 50 40 30 20 10 0 -10

f1 (ppm)



FERESE 34T & Z Parameter Ve
e N | | 1 DataFile Name  C:f Users/ hpf Desktap/
NMR Studies/ nmr of p-
anisidinef 11/ fid
2 Title nmr of p-anisidine
3 Comment PAN-CN
4 Origin Bruker BioSpin GmbH
5 Quiner nmrsu
6 Site
7 Spectrometer spect
8 Author
MeO 9 Solvent cod3
bc 10 Temperature 2953
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 52
14 Relaxation Delay  1.0000
15 Pulse Width 15.0000
16 Acquisition Time  4.0894
17 Acquisition Date
18 Modification Date
18 Spectrometer 400.13
T T T T T T T T Treqmcy
7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 20 Spectral Width 80128
f1 (ppm) 21 Lowest Frequency -1535.4
22 Hudleus 1H
23 Acquired Size 32768
24 Spectral Size 65536
AL a .
e e T
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 10 0.5 0.0 -0.5 -1.0
f1 (ppm)
5 0§ &= E AR 2
@# g ¥ 8 [mZod =
= = S - = A
| | | VAN I Parameter Value
| 1 Data File Name C:/ Users/ hp/ Desktop/ NMR
Studies/ nmr of p-anisidine/ 12/
fid
H Title nmr of p-anisidine
N Comment PAN-CH
| 4 Origin Bruker BioSpin GmbH
Owmer nmrsu
MeOQ site
5c 7 Spectrometer spect
| 8 Author
|9 Solvent cociz
| 10 Temperature 296.1
| 11 Pulse Sequence zgpg30
| 12 Number of Scans 203
13 Receiver Gain 199
| 14 Relaxation Delay 2.0000
| 15 Pulse Width 9.8000
| 16 Acquisition Time 1.3631
| 17 Acquisition Date 2019-08-10T16::
| 18 Modification Date 2019-08-10T16::
100.61
24038.5
-1958.9
13C
23 Acquired Size 32768
'4 Spectral Size 65536
. e LU
T T T T T T T T T T T T T T T T T T T T T
190 180 7o 160 150 140 130 120 11 80 70 60 50 40 30 20 10 0 =10

0 100 a0
f1 (ppm)



730
7.28
7.26
7.09
708
707
7.06
703
701
701
699
6.98
695
693
601
561

2 3 Parameter Value
e el 1 DataFileName  C:/Users/hp/Desktop/
MR Studies / NMR of
pfaniine/ fid
|2 Tite NMR Studies C-N
H 3 Comment P-FABALZ
N. |4 Orign Bruker BioSpin GmbH
|5 Owner nmrsy
& Site
F 7 Spectrometer  spect
5d 8 Author
|9 Solvent codlz
| 10 Temperature 290.8
11 Pulse Sequence 2330
| 12 Number of Scans 16
| 13 Receiver Gain 159
| 14 Relaxation Delay  1.0000
15 Pulse Width 15.0000
: : . . ; : . . | 16 Acquisition Time ~ 4.0834
75 74 7. 2 71 70 69 68 | 17 Acquisition Date  2019-01-04T16:55:29
1 (ppm) | 18 Modification Date  2019-01-04T16:55:32
19 Spectrometer  400.13
Frequency
| 20 Spectral Width 8012.8
| 21 Lowest Frequency -1535.4
| 22 Nudeus H
| 23 Acquired Size 32768
24 Spectral Size 65536
Lt U
T T T T T T T T T T T T T T T T T T T T
9.5 8.0 8.5 8.0 75 70 6.5 6.0 5.5 | 4.5 4.0 3.5 3.0 2.5 20 1.5 10 0.5 0.0
1 (ppm)
L Sae il | Parameter Value
Sa Toao 5 Sazoz | 1 DataFile Name C:/ Users/ hp/ Desktop/
1 Y |~ N NMR Studies/ nmr of
| pfaniline/ fid
|2 Title nmr of pfaniline
. 3 Comment pfanilire
|4 Origin Bruker BioSpin GmbH
|5 Owner nmrsu
|6 site
57 Spectrometer  spect
|8 Author
|9 Solvent [ealek]
10 Temperature 295.3
| 11 Pulse Sequence  zg30
F | 12 Number of 16
5d | Scans
| 13 Receiver Gain 52
| 14 Relaxation 10000
Delay
| 15 Pulse Width 15.0000
| 16 Acquisition Time  4.0894
| 17 Acquisition Date 2013-01-04T14:39:55
| 18 Modification 2019-01-04T03: 16:48
| Date
| 19 Spectrometer  400.13
| Freguency
| 20 Spectral Width  8012.3
| 21 Lowest -1535.4
| Frequency
| 22 Nucleus 13C
| 23 Acquired Size 32768
| 24 Spectral Size 65535
et s st A v WWWM
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm}



Parameter vaiue

Data File Hame  C:/ Users/ hp/ Deskiop/
MR Studies/ e of
phranine/ fid

Title nmr of pbraniine

Comment pbranine

ongin Bruker BioSpin GmbH

Ovner nmrsy

site

Spectrometer  spect

Author

Salvent oaz

10 Temperatwe 2953

11 Puise Sequence 2530

12Mumberof 16

Scans.

13Receiver Gan - 52

14 Relaxaton 1.0000
Delay

15 Puse Width 15,0000

16 Acqusiton Tme 4.0894

783
752
759
755
753
749
747
745
739
736
748
746
714
709
207
701
699
697
695

—574

)
7
P
)

—
N4

RN

T T T T T T T T

76 7.5 74 73 72 71 7.0 6.9 17 Acquisition Date  2019-03-05T12:45:06
f1 (ppm) 18 Modification  2019-03-05T02:16:06
Date

19 Spectrometer 400,13
Frequency

20 Specral Widih - 8012.8

21 Lowest -1535.4
Frequency

22 udeus 1

23 Acured Sze 32768

2 SpectaiSae 6553

100

9.0 8.5 8.0 75 7.0 6.5 60 55 50 4.5 35 3.0 25 20 s 1.0 0.5 00 -05 -10

40
1 (ppm)

130,28
138,70
12713

Parameter Value

|1 DataFile Name C:/Usersfhp/ Desktop/
MMR. Studies/ nmr of
pbraniine/ fid

Title nmr of pbraniline

— 14079

w1387
_rlieg2
—11311

12205

X

Comment pbraniine

Origin Bruker BioSpin GmbH
Owner nmrsu

Site

Spectrometer  spect

Author

Solvent wnulk)

0 Temperature 295.3

1 Pulse Sequence zg30

| 12 Number of 16
Scans

2

Br

w

3 Receiver Gain 52
4 Relaxation 1.0000

| 15 Pulse Width 15.0000
| 16 Acquisition Time  4.0894
7 Acquisition Date  2019-03-06T 16:07: 56

| 18 Modification 2019-03-06T18:16:56
Date

| 19 Spectrometer  400.13
Freguency

| 20 spectral width 80128

| 21 Lowest -1535.4
Frequency

| 22 Nucleus 13C
| 23 Acquired Size 32753
4 Speciral Size 65536

T T T T, L) T T T L} T T T ‘I T T T T 7 T T 1
180 170 160 150 140 1300 120 110 100 %0 8O 70 60 50 40 30 20 10 o -10
fL (ppm}



T H H
] i m
g
Parameter Value
1 DataFile Mame  C:fUsers/hp/ Desktop/
NMR Studies/ nmr of p
methexy boronic acid/ 3/
fid
H 2 Title nmr of p methoxy boronic
N acid
3 Comment PMBA
4 Origin Bruker BioSpin GmbH
MeO OME 5 Owner nmrsu
& Site
5f
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 297.2
11 Pulse Sequence  zg30
Y ! ! L I 12 Mumber of Scans 16
7.00 6.95 6?? (ppm}ﬁ.ss 6.80 6.7 A et 159
14 Relaxation Delay  1.0000
15 Pulse Width 15.0000
16 Acquisition Time  4.0894
17 Acquisition Date  2019-10-01T11:57:33
18 Modification Date  2013-10-01T11:58:44
19 Spectrometer 400.13
Freguency
20 Spectral Width 8012.8
21 Lowest Frequency -1535.4
22 Nudleus H
23 Acquired Size 32758
L 24 Spectral Size 65536
sk
L z L
5 2 =
T T T T T T T T T T T T T T T T T T T
8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -5 -10 -15 -20 -2.5
1 (ppm)
a = L2 w Parameter Value
- @ o = ~
B 2 s = b 1 Data File Name C:f Users/ hp/ Desktop NMR
| | (I Studies/ nmr of p methoxy
boronic acid/ 4/ fid
2 Title nmr of p methoxy boronic acid
| 3 Comment PMBA
|4 origin Bruker BioSpin GmbH
|5 Owner nmrsu
6 Site
7 Spectrometer spect
& Author
H 9 Solvent €nci3
N ; 10 Temperature 297.2
| 11 Pulse Sequence 2apy30
| 12 Number of Scans 1024
MeO OMe | 13 Receiver Gain 199
14 Relaxation Delay 2.0000
5f 15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2019-10-01T12:58:35
18 Modification Date 2019-10-01T12:58:36
19 Spectrometer 100.61
Frequency
i 20 Spectral Width 290385
21 Lowest Frequency -1958.9
| 22 Nucleus 13C
| 23 Acquired Size 32788
| 24 Spectral size 65536
L I " T |
T T T T T T T T T T T T T T T T T T T T
180 170 180 150 140 130 120 110 100 an 0 70 60 50 40 30 20 10 0 =10

f1 (ppm)




f1 (ppm)

LS BRREEE g S
Parameter Value
1 Data File Name  C:/ Users/ hp/ Desktop/
MMR Studies/ NMR of
PFBA/ 7/ fid
2 Title NMR of PFBA
3 Comment PFBA
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
MeO F 6 site
59 7 Spectrometer spect
8 Author
9 Solvent cnci3
10 Temperature 291.5
11 Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 178
14 Relaxation Delay  1.0000
15 Pulse Width 15.0000
16 Acquisition Time  4.0894
7T15 ?.IlO 7‘|05 7.‘00 G.I95 6.‘90 6.‘35 6.‘30 17 Acquisition Date  2019-10-16T17:00:10
1 (ppm) 18 Modification Date  201%-10-16T17:00:11
19 Spectrometer 400.13
Frequency
20 Spectral Width BO12.8
21 Lowest Frequency -1535.4
22 Nucleus 1H
23 Acquired Size 32768
24 Spectral Size 65536
ey
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T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 10 0.5 0.0
f1 {(ppm)
L A EEEER 2
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR.
Studies/ NMR of PFBA/ 8/ fid
2 Title MMR of PFBA
3 Comment PFBA
H 4 Origin Bruker BoSpin GmbH
D 5 Owner nmrsu
6 Site
7 Spectrometer spect
MeO F 8 Author
5g 9 Solvent coci3
10 Temperature 292.0
11 Pulse Sequence 2gpg30
12 Number of Scans 569
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 39,8000
16 Acquisition Time 1.3631
17 Acquisition Date 2019-10-16T17:02:36
18 Modification Date 2019-10-16T17:33:54
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency  -1958.9
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
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
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25



28 mE%D3sia 3 =
't'? T—S;;}%T;f;'n T T Parameter Value
1 DataFile Name  C:/Users/hp/
Desktop/ 7/ fid
2 Tite Desktop
CF3 3 Comment JTFPMBA
4 Origin Bruker BioSpin
GmbH
5 Owner nmrsu
MeO 5 site
5h
7 Spectrometer spect
8 Author
9 Solvent cocls
10 Temperature 291.4
11 Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 31
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
T T T T T T T T T 16 Acguisition Time 4.0894
80, 78 76 7472 70 6B 66 (64 17 Acquisition Date  2019-12-11T13:
f1 (ppm) 43:03
18 Modification Date 2019-12-11T13%:
43118
19 Spectrometer 400,13
Frequency
20 Spectral Width ~ 8012.8
21 Lowest -1535.4
Frequency
22 Nucleus H
| 23 Acguired Size 32758
| 24 Spectralsize 65538
BN L PO L_
o1y ey = T
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b Eiae= =) =
T T T T T T T T T T T T T T T T T T T
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Parameter Walue
1 DataFile Mame  C:/ Users/ hp/ Desktop/
8/ fid
|2 Title Desktop
|3 Comment JTFPMBA
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent cods
10 Temperature 292.4
11 Pulse Sequence  zgpg30
12 Mumber of Scans 454
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 9.8000
16 Acquisiton Time  1,3631
17 Acquisiton Date  2019-12-11T13:53:44
18 Modification Date 2013-12-11T14:10:01
19 Spectrometer 100.61
Frequency
20 Spectral Width ~ 24038.5
| 21 Lowest -1958.9
Freguency
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Size 685536
dode L
T T T T T T T T T T T T T T T T T
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f1 (ppm)



BEIRARSTINS 3 %
B e N N -] w o Parameter Value
SN 1 DataFile Name  C:f Users/ hp/ Desktop/
NMR Studies/ NMR OF
3NPBA/ 8/ fid
2 Title NMR OF 3NPBA
3 Comment 3NPBA-Z
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
N02 & site
7 Spectrometer spect
8 Author
MeO 9 Solvent CDCl3
" 10 Temperature 294.1
6i 11 Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 121
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time  4.0894
17 Acquisition Date  2019-10-23T15:59:43
18 Modification Date 2019-10-23T15:5%:44
19 Spectrometer 400.13
Frequency
; . " ; i ; : i i 20 Spectral Width 80128
7.7 7.6 7.5 7.4 7.3 i) 7.1 7.0 6.9 21 Lowest Frequency -1535.4
f1 (ppm) 22 Mucleus 1H
23 Acguired Size 32768
24 Spectral Size 65536
A ML X e
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f1 (ppm)
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Parameter Value
1 Data File Name C:f Usersf hp/ Desktop/ NMR
Studies/ NMR OF 3NPBA/ 7/
fid
2 Title NMR OF 3NPBA
3 Comment 3NPBA-2
4 QOrigin Bruker BioSpin GmhH
5 Owner nmrsu
6 Site
N02 7 Spectrometer spect
& Author
9 Solvent oz
MeO 10 Temperature 294.5
5i 11 Pulse Sequence zgpg30
12 Mumber of Scans 1024
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2019-10-23T15:13:38
18 Modification Date 2019-10-23T15:57:45
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency  -1958.9
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Size 65536
J A] L 1 l rahihl | & Al
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170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30

f1 (ppm)



