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2-(4-Bromophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3a)

1H NMR spectrum of compound 3a
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2-(4-Bromophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3a)

13C NMR spectrum of compound 3a

HRMS spectrum of compound 3a
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2-(4-Bromophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3a)

FT-IR spectrum of compound 3a
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2-(4-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3b)

1H NMR spectrum of compound 3b
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2-(4-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3b)

13C NMR spectrum of compound 3b

HRMS spectrum of compound 3b
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2-(4-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3b)

FT-IR spectrum of compound 3b
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2-(3-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3c)

1H NMR spectrum of compound 3c
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2-(3-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3c)

13C NMR spectrum of compound 3c
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2-(3-Chlorophenylazo)-5-hydroxy-4'-nitro-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3c)

FT-IR spectrum of compound 3c
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5-Hydroxy-2-(4-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3d) 

1H NMR spectrum of compound 3d
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5-Hydroxy-2-(4-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3d)

13C NMR spectrum of compound 3d
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5-Hydroxy-2-(4-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3d)

HRMS spectrum of compound 3d
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5-Hydroxy-2-(4-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3d)

FT-IR spectrum of compound 3d
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4'-Chloro-5-hydroxy-N-phenyl-2-(phenylazo)-[1,1'-biphenyl]-4-carboxamide (3e) 

1H NMR spectrum of compound 3e
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4'-Chloro-5-hydroxy-N-phenyl-2-(phenylazo)-[1,1'-biphenyl]-4-carboxamide (3e) 

13C NMR spectrum of compound 3e
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2-(4-Bromophenylazo)-4'-chloro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3f)

1H NMR spectrum of compound 3f

2-(4-Bromophenylazo)-4'-chloro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3f)
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13C NMR spectrum of compound 3f
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2-(4-Bromophenylazo)-4'-chloro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3f) 

FT-IR spectrum of compound 3f

4'-Bromo-2-(4-chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3g) 
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1H NMR spectrum of compound 3g

4'-Bromo-2-(4-chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3g) 
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13C NMR spectrum of compound 3g

4'-Bromo-2-(4-chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3g)
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Mass spectrum of compound 3g

HRMS spectrum of compound 3g

4'-Bromo-2-(4-chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3g) 
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FT-IR spectrum of compound 3g

2-(4-Chlorophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3i) 
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1H NMR spectrum of compound 3i

2-(4-Chlorophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3i):
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13C NMR spectrum of compound 3i

HRMS spectrum of compound 3i

2-(4-Chlorophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
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FT-IR spectrum of compound 3i

2-(4-Bromophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3j) 
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1H NMR spectrum of compound 3j
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2-(4-Bromophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3j)

13C NMR spectrum of compound 3j
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2-(4-Bromophenylazo)-4'-fluoro-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3j) 

FT-IR spectrum of compound 3j
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2-(4-Bromophenylazo)-5-hydroxy-4'-methoxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 

(3k)

1H NMR spectrum of compound 3k
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2-(4-Bromophenylazo)-5-hydroxy-4'-methoxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3k)

13C NMR spectrum of compound 3k
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5-Hydroxy-4'-methoxy-2-(2-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3l)

1H NMR spectrum of compound 3l
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5-Hydroxy-4'-methoxy-2-(2-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide 
(3l)

13C NMR spectrum of compound 3l
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2-(4-Chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3m) 

1H NMR spectrum of compound 3m
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2-(4-Chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3m)

13C NMR spectrum of compound 3m
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2-(4-Chlorophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3m)

FT-IR spectrum of compound 3m
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2-(4-Bromophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3n)

1H NMR spectrum of compound 3n
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2-(4-Bromophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3n)

13C NMR spectrum of compound 3n

HRMS spectrum of compound 3n

N
N

OH

O

N
H
Ph

Br

N
N

OH

O

N
H
Ph

Br



Page S41

2-(4-Bromophenylazo)-5-hydroxy-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3n)

FT-IR spectrum of compound 3n
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5-Hydroxy-2-(2-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3o) 

1H NMR spectrum of compound 3o
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5-Hydroxy-2-(2-nitrophenylazo)-N-phenyl-[1,1'-biphenyl]-4-carboxamide (3o)

13C NMR spectrum of compound 3o

HRMS spectrum of compound 3o
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2-(4-Bromophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide  (4a)

1H NMR spectrum of compound 4a 
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2-(4-Bromophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4a)

13C NMR spectrum of compound 4a 
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2-(4-Chlorophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4b)

1H NMR spectrum of compound 4b 
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2-(4-Chlorophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4b)

13C NMR spectrum of compound 4b 
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2-(3-Chlorophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-

dihydrocinnoline-4,5-dicarboxamide (4c)

1H NMR spectrum of compound 4c 
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2-(3-Chlorophenyl)-3-methyl-8-(4-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4c)

13C NMR spectrum of compound 4c

N
N

NHPhOPhHN
Me

O

O

NO2

Cl



Page S50

3-methyl-2-(4-nitrophenyl)-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-dicarbox-
amide (4d)

1H NMR spectrum of compound 4d
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3-methyl-2-(4-nitrophenyl)-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-dicarbox-
amide (4d)

FT-IR spectrum of compound 4d
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8-(4-Chlorophenyl)-3-methyl-6-oxo-N4,N5,2-triphenyl-2,6-dihydrocinnoline-4,5-dicarboxamide (4e)

1H NMR spectrum of compound 4e
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2-(4-Bromophenyl)-8-(4-chlorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4f)

1H NMR spectrum of compound 4f
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2-(4-Bromophenyl)-8-(4-chlorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4f)

13C NMR spectrum of compound 4f
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8-(4-Bromophenyl)-2-(4-chlorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4g)

1H NMR spectrum of compound 4g
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8-(4-Bromophenyl)-2-(4-chlorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide  (4g)

13C NMR spectrum of compound 4g

N
N

O NHOHN

O

Cl

Br



Page S57

2,8-Di(4-bromophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4h)

1H NMR spectrum of compound 4h
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2,8-Di(4-bromophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4h)

13C NMR spectrum of compound 4h
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2-(4-Chlorophenyl)-8-(4-fluorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4i)

1H NMR spectrum of compound 4i
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2-(4-Chlorophenyl)-8-(4-fluorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4i)

13C NMR spectrum of compound 4i
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2-(4-Bromophenyl)-8-(4-fluorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4j)

1H NMR spectrum of compound 4j
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2-(4-Bromophenyl)-8-(4-fluorophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-
dihydrocinnoline-4,5-dicarboxamide (4j)

13C NMR spectrum of compound 4j
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8-(4-Anisyl)-2-(4-bromophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-
4,5-dicarboxamide (4k)

1H NMR spectrum of compound 4k
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8-(4-Anisyl)-2-(4-bromophenyl)-3-methyl-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-
4,5-dicarboxamide (4k)

13C NMR spectrum of compound 4k
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8-(4-Anisyl)-3-methyl-2-(2-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4l)

1H NMR spectrum of compound 4l
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8-(4-Anisyl)-3-methyl-2-(2-nitrophenyl)-6-oxo-N4,N5-diphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4l)

13C NMR spectrum of compound 4l
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2-(4-Chlorophenyl)-3-methyl-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-dicarboxamide 
(4m)

1H NMR spectrum of compound 4m
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2-(4-Chlorophenyl)-3-methyl-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-dicarboxamide 
(4m)

13C NMR spectrum of compound 4m
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2-(4-Bromophenyl)-3-methyl-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4n) 

1H NMR spectrum of compound 4n
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2-(4-Bromophenyl)-3-methyl-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4n) 

13C NMR spectrum of compound 4n
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2-(4-Bromophenyl)-3-methyl-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4n) 

FT-IR spectrum of compound 4d
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3-Methyl-2-(2-nitrophenyl)-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4o) 

1H NMR spectrum of compound 4o
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3-Methyl-2-(2-nitrophenyl)-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4o)

13C NMR spectrum of compound 4o
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3-Methyl-2-(2-nitrophenyl)-6-oxo-N4,N5,8-triphenyl-2,6-dihydrocinnoline-4,5-
dicarboxamide (4o) 

FT-IR spectrum of compound 4o
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