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General method for the synthesis:

1,3-Diketone 1a-e (1.0 mmol) was ground with N-bromo succinimide 2 (0.177 g, 1.0 mmol) in dry 

pestle mortar until a thick paste was formed and the reaction mass was added subsequently with 

N-substituted thiourea derivative 7a-f (1.0 mmol) and sodium carbonate (0.108 g, 1.0 mmol). The 

reaction mixture was homogenized properly at room temperature for 5 min, transferred to a conical 

flask and heated at temperature 80 °C. The reaction progress was monitored with TLC. On 

completion of reaction, the reaction mixture was added with water and filtered to get the coarse 

product which was recrystallized from boiling ethanol.
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Characterization of final compounds
1H NMR, 13C NMR, HMBC and HMQC of final compounds

1. 2-(N-phenylamino)-4-methyl-5-benzoylthiazole (8aa)

S1a: 1H-NMR spectrum of compound 8aa
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Current Data Parameters
NAME         Aug01-2017
EXPNO               200
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              14.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                297.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
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Panjab University
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TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
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AQ            1.1010548 sec
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SFO2        400.1316005 MHz

F2 - Processing parameters
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SF          100.6127690 MHz
WDW                  EM
SSB                   0
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GB                    0
PC                 1.40
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S1b: 13C-NMR spectrum of compound 8aa
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2. 2-(N-phenylamino)-4-methyl-5-(p-methylbenzoyl)thiazole (8ab)

10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME         Sep21-2016
EXPNO                40
PROCNO                1

F2 - Acquisition Parameters
Date_          20160921
Time              16.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  456
DW               41.600 usec
DE                 6.00 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300093 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Spectrometer
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Panjab University
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S2a: 1H-spectrum of compound 8ab
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F2 - Acquisition Parameters
Date_          20170802
Time              14.40
INSTRUM           spect
PROBHD   5 mm PABBO BB-
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SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1290
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TE                296.6 K
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DELTA        1.89999998 sec
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======== CHANNEL f1 ========
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S2b: 13C-spectrum of compound 8ab

S

N
NH

O

H3C

8ab

H3C



S6

3. 2-(N-phenylamino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8ac)

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Nov21-2016
EXPNO               100
PROCNO                1

F2 - Acquisition Parameters
Date_          20161121
Time              16.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  322
DW               41.600 usec
DE                 6.00 usec
TE                300.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Me-Ph-Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S3a: 1H-spectrum of compound 10ac 
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Current Data Parameters
NAME         Aug07-2017
EXPNO               330
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              20.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                297.3 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1
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NUC1                13C
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SI                32768
SF          100.6127692 MHz
WDW                  EM
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S3b: 13C-spectrum of compound 8ac 
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4. 2-(N-phenylamino)-4-methyl-5-(2-thienoyl) thiazole (8ad)
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S4a: 1H-spectrum of compound 8ad
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5. 2-(N-(p-chlorophenyl)amino)-4-methyl-5-(2-thienoyl)thiazole (8bd)
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S5a: 1H-NMR spectrum of compound 8bd
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6. 2-(N-(p-methylphenyl)amino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8dc)

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Nov21-2016
EXPNO                40
PROCNO                1

F2 - Acquisition Parameters
Date_          20161121
Time              16.04
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  406
DW               41.600 usec
DE                 6.00 usec
TE                303.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300095 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

OMe-Me Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
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S6a: 1H-spectrum of compound 8dc

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1
8
.
7
5

2
0
.
9
3

5
5
.
4
4

7
6
.
7
1

7
7
.
0
3

7
7
.
2
3

7
7
.
3
4

1
1
3
.
5
9

1
1
9
.
7
6

1
2
0
.
7
8

1
3
0
.
2
8

1
3
0
.
7
8

1
3
2
.
8
4

1
3
5
.
0
2

1
3
6
.
6
2

1
5
8
.
0
7

1
6
2
.
6
5

1
6
9
.
0
1

1
8
6
.
9
3

Current Data Parameters
NAME         Aug07-2017
EXPNO               340
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              21.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                297.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127696 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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Spectrometer
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Panjab University
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Current Data Parameters
NAME         Aug07-2017
EXPNO               340
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              21.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                297.0 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127696 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

OMe-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh
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S6b: 13C-spectrum of compound 8dc
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7. 2-(N-(p-methylphenyl)amino)-4-methyl-5-(2-thienoyl)thiazole (8dd)

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Jan13-2017
EXPNO               120
PROCNO                1

F2 - Acquisition Parameters
Date_          20170114
Time              12.44
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  456
DW               41.600 usec
DE                 6.00 usec
TE                292.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300081 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Th-Me Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S7a: 1H-spectrum of compound 8dd
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Current Data Parameters
NAME         Aug01-2017
EXPNO               230
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              16.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  812
DW               16.800 usec
DE                 6.00 usec
TE                296.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Th-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Th-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug01-2017
EXPNO               230
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              16.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  812
DW               16.800 usec
DE                 6.00 usec
TE                296.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Th-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Th-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S7b: 13C-spectrum of compound 8dd



S11

8. 2-(N-(p-methylbenzyl)amino)-4-methyl-5-(p-chlorobenzoyl)thiazole (8de)

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Nov21-2016
EXPNO                60
PROCNO                1

F2 - Acquisition Parameters
Date_          20161121
Time              16.15
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  406
DW               41.600 usec
DE                 6.00 usec
TE                301.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1299761 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Cl-Me Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S8a: 1H-spectrum of compound 8de

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1
8
.
7
4

2
0
.
4
0

3
8
.
9
1

3
9
.
1
2

3
9
.
3
3

3
9
.
5
4

3
9
.
7
5

3
9
.
9
6

4
0
.
1
7

7
8
.
2
6

7
8
.
5
9

7
8
.
7
9

7
8
.
9
2

1
1
8
.
4
8

1
1
8
.
7
8

1
2
8
.
3
2

1
2
9
.
3
2

1
2
9
.
4
2

1
3
2
.
0
8

1
3
6
.
5
5

1
3
7
.
2
6

1
3
8
.
9
1

1
5
9
.
2
9

1
6
6
.
6
8

1
8
5
.
5
4

Current Data Parameters
NAME         Aug07-2017
EXPNO               320
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              19.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 2050
DW               16.800 usec
DE                 6.00 usec
TE                297.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6128193 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

CL-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com
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Panjab University
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Current Data Parameters
NAME         Aug07-2017
EXPNO               320
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              19.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 2050
DW               16.800 usec
DE                 6.00 usec
TE                297.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6128193 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

CL-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

CL-Me Th BRUKER
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Spectrometer
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Panjab University
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S8b: 13C-spectrum of compound 8de
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S12

9. 2-(N-(p-nitrophenyl)amino)-4-methyl-5-(p-methylbenzoyl)thiazole  (8fb)

2.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)
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S9a: 1H-NMR spectrum of compound 8fb
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S9b: 13C-NMR spectrum of compound 8fb
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S13

10. 2-(N-(p-nitrophenyl)amino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8fc)  

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Jul11-2016
EXPNO               590
PROCNO                1

F2 - Acquisition Parameters
Date_          20160712
Time              11.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1030
DW               41.600 usec
DE                 6.00 usec
TE                298.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1299704 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

1
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S10a: 1H-NMR spectrum of compound 8fc
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S10b: 13C-NMR spectrum of compound 8fc

S

N
NH

O

H3C

8fc

H3CO

NO2



S14

11. 2-(N-benzoylimino)-3-N-(p-chlorophenyl)-4-methylthiazole (12ba)

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     Apr21-2016-Administrator
EXPNO               100
PROCNO                1

F2 - Acquisition Parameters
Date_          20160421
Time              19.34
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  512
DW               41.600 usec
DE                 6.00 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

1
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S11a: 1H-NMR spectrum of compound 12ba
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Current Data Parameters
NAME         Aug01-2017
EXPNO               250
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              17.12
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                296.5 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug01-2017
EXPNO               250
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              17.12
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                296.5 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S11b: 13C-NMR spectrum of compound 12ba

S
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S15

12. 2-(N-(p-chlorobenzoyl)imino)-3-N-(p-chlorophenyl)-4-methylthiazole (12be) 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

0
.
0
0
0
1

1
.
2
5
3
7

1
.
5
7
4
6

2
.
0
8
2
8

2
.
0
8
5
4

6
.
4
2
5
5

6
.
4
2
8
2

7
.
2
6
3
2

7
.
2
7
8
8

7
.
2
8
4
0

7
.
2
9
2
3

7
.
3
0
0
4

7
.
3
0
8
6

7
.
3
1
3
6

7
.
5
6
8
7

7
.
5
7
3
8

7
.
5
8
5
2

7
.
5
9
0
3

7
.
9
4
9
4

7
.
9
5
4
0

7
.
9
6
6
2

7
.
9
7
0
8

3
.
1
4

1
.
0
0

4
.
1
7

2
.
0
3

2
.
0
1

Current Data Parameters
NAME         Jan13-2017
EXPNO                60
PROCNO                1

F2 - Acquisition Parameters
Date_          20170113
Time              17.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  575
DW               41.600 usec
DE                 6.00 usec
TE                293.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300082 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

CL-CL Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S12a: 1H-spectrum of compound 12be

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

1
5
.
0
2

7
6
.
7
1

7
7
.
0
3

7
7
.
2
3

7
7
.
3
4

1
0
4
.
9
1

1
2
8
.
2
1

1
2
9
.
4
3

1
2
9
.
8
2

1
3
0
.
6
4

1
3
4
.
0
3

1
3
5
.
1
9

1
3
5
.
3
3

1
3
5
.
7
3

1
3
7
.
6
1

1
7
0
.
2
0

1
7
3
.
3
8

Current Data Parameters
NAME         Aug07-2017
EXPNO               310
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              18.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1820
DW               16.800 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

CL-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

CL-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug07-2017
EXPNO               310
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              18.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1820
DW               16.800 usec
DE                 6.00 usec
TE                298.2 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

CL-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

CL-CL Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S12b: 13C-spectrum of compound 12be 
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13. 2-(N-p-methoxybenzoylimino)-3-N-(o-chlorophenyl)-4-methylthiazole (12cc)

S13a: 1H-NMR spectrum of compound 12cc
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S13b: 13C-NMR spectrum of compound 12cc

14. 2-(N-benzoylimino)-3-N-(p-methylphenyl)-4-methylthiazole (12da) 

S

NH3C
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Cl
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Current Data Parameters
NAME         Sep21-2016
EXPNO                30
PROCNO                1

F2 - Acquisition Parameters
Date_          20160921
Time              16.32
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  812
DW               41.600 usec
DE                 6.00 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-61
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S14a: 1H-NMR spectrum of compound 12da 
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Current Data Parameters
NAME         Aug01-2017
EXPNO               240
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              16.16
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                   36
DW               16.800 usec
DE                 6.00 usec
TE                296.6 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug01-2017
EXPNO               240
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              16.16
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                   36
DW               16.800 usec
DE                 6.00 usec
TE                296.6 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S14b: 13C-NMR spectrum of compound 12da

15. 2-(N-(p-methylbenzoyl)imino)-3-N-(p-methylphenyl)-4-methylthiazole (12db)

S
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S18
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Current Data Parameters
NAME         Nov21-2016
EXPNO                50
PROCNO                1

F2 - Acquisition Parameters
Date_          20161121
Time              16.10
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  512
DW               41.600 usec
DE                 6.00 usec
TE                302.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Me-Me Th
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S15a: 1H-NMR spectrum of compound 12db
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Current Data Parameters
NAME         Aug01-2017
EXPNO               220
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              15.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                296.8 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Me-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Me-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug01-2017
EXPNO               220
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              15.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                 1030
DW               16.800 usec
DE                 6.00 usec
TE                296.8 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Me-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Me-Me Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S15b: 13C-NMR spectrum of compound 12db 
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S19

16. 2-(N-benzoylimino)-3-N-(p-methoxyphenyl)-4-methylthiazole (12ea)

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         May23-2017
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20170523
Time              16.55
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  456
DW               41.600 usec
DE                 6.00 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300090 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

C-1
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S16a: 1H-NMR spectrum of compound 12ea
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S16b: 13C-NMR spectrum of compound 12ea
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S20

17. 2-(N-benzoylimino)-3-N-(p-nitrophenyl)-4-methylthiazole (12fa)

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     Apr21-2016-Administrator
EXPNO               110
PROCNO                1

F2 - Acquisition Parameters
Date_          20160421
Time              19.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  724
DW               41.600 usec
DE                 6.00 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300080 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

2
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S17a: 1H-NMR spectrum of compound 12fa
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Current Data Parameters
NAME         Aug01-2017
EXPNO               260
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              17.31
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                   36
DW               16.800 usec
DE                 6.00 usec
TE                296.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-NO2 Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-NO2 Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Current Data Parameters
NAME         Aug01-2017
EXPNO               260
PROCNO                1

F2 - Acquisition Parameters
Date_          20170802
Time              17.31
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  512
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                   36
DW               16.800 usec
DE                 6.00 usec
TE                296.7 K
D1           2.00000000 sec
d11          0.03000000 sec
DELTA        1.89999998 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.60 usec
PL1               -2.00 dB
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              14.31 dB
PL13              18.00 dB
SFO2        400.1316005 MHz

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Ph-NO2 Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Ph-NO2 Th BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh
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S17b: 13C-NMR spectrum of compound 12fa
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S21

18. 2-(N-(p-chlorophenyl)amino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8bc)     

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Aug07-2017
EXPNO               210
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              16.46
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1150
DW               41.600 usec
DE                 6.00 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300091 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-53a
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S18a: 1H-spectrum of compound 8bc     
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S18b: 13C-spectrum of compound 8bc            

S

N
NH

O

H3C

8bc

H3CO

Cl



S22

19. 2-(N-(p-methoxybenzoyl)imino)-3-N-(p-chlorophenyl)-4-methylthiazole (12bc)  

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Aug07-2017
EXPNO               220
PROCNO                1

F2 - Acquisition Parameters
Date_          20170807
Time              16.52
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  575
DW               41.600 usec
DE                 6.00 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300092 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-53b
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S19a: 1H-spectrum of compound 12bc          

102030405060708090100110120130140150160170
f1 (ppm)

SHP-53b.2.1.1r
India-2018, SHP-53b, CDCl3
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S19b: 13C-spectrum of compound 12bc          
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S23

20. 2-(N-(p-methoxyphenyl)amino)-4-methyl-5-(2-thienoyl)thiazole (8ed)

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Aug03-2016
EXPNO                50
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              14.49
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  912
DW               41.600 usec
DE                 6.00 usec
TE                299.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300091 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-71a
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S20a: 1H-spectrum of compound 8ed
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S20b: 13C-spectrum of compound 8ed

S

N
NH

O

H3C

8ed

S

OCH3



S24

21. 2-(N-(2-thienoyl)imino)-3-N-(p-methoxyphenyl)-4-methylthiazole (12ed)

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Aug03-2016
EXPNO                60
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              14.54
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1150
DW               41.600 usec
DE                 6.00 usec
TE                299.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-71b
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S21: 1H-spectrum of compound 12ed
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S25

22. 2-(N-(p-nitrophenyl)amino)-4-methyl-5-(2-thienoyl)thiazole (8fd)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)
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S22: 1H-NMR spectrum of compound 8fd 
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S26

23. 2-(N-(2-thienoyl)imino)-3-N-(p-nitrophenyl)-4-methylthiazole  (12fd)

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME         Aug03-2016
EXPNO                40
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              14.44
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                  512
DW               41.600 usec
DE                 6.00 usec
TE                299.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                10.90 usec
PL1               -3.00 dB
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

SHP-70b
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

S23: 1H-NMR spectrum of compound 12fd 

S

NH3C

12fd

N

O

NO2

S



S27

2D NMR (HMBC and HMQC)

2.53.03.54.04.55.05.56.06.57.07.5
f2 (ppm)

20

30

40

50

60

70

80

90

100

110

120

130

f1
 (

pp
m

)

SHP_68.3.1.2rr
India-2018, SHP-68, CDCl3

2.53.03.54.04.55.05.56.06.57.07.5
f2 (ppm)

135

140

145

150

155

160

165

170

175

180

185

f1
 (

pp
m

)

S7: 2D-spectrum of 2-(N-phenylamino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8ac) 
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Table-S1: NMR data in CDCl3, chemical shifts (δ, ppm) and coupling constants (J, Hz) for 

compound 8ac

S

N

O

NH

1
2

3

5
1'

2'

3'

4'5'
6'

4

1''
2''

3''

4''

5''
6''

O

Chemical shifts

( in ppm)

gs-HMQC

correlation

gs-HMBC

correlation

Assignments

186.9 --- 7.74 (2",6"-H) CO

169.2 --- ----- C-2

162.7 --- 7.74 (2",6"-H)

6.92(3",5"-H)

3.86 (4"-OCH3)

 C-4"

158.0 --- 2.39 (4-CH3) C-4

136.6 --- 7.19 (3',5'-H) C1'

135.1 --- 7.23 (2',6'-H)

2.34 (4'-CH3)

C-4'

132.9 --- 6.92 (3",5"-H) C-1"

130.7 7.74 (2",6"-H) 7.74 (2",6"-H) C-2",6"

130.3 7.19 (3',5'-H) 7.19 (3',5'-H)

2.34 (4'-CH3)

C-3',C5'

120.9 7.23 (2',6'-H) 7.23 (2',6'-H)

2.39 (4-CH3)

C-2',6'

119.7 - 2.39 (4-CH3) C-5

113.6 6.92 (3",5"-H) 6.92 (3",5"-H) C-3",5"

55.4 (1J=144.1) 3.86 (4"-OCH3) - 4"-OCH3

20.9 (1J=126.5) 2.34 (4'-CH3) 7.19 (3',5'-H) 4'-CH3

18.7 (1J=126.7) 2.39 (4-CH3) - 4-CH3
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S30: 2D-NMR spectrum of 2-(N-benzoylimino)-3-N-(p-methylphenyl)-4-methylthiazole (12da)
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Table S2: NMR data in CDCl3, chemical shifts (δ, ppm) and coupling constants (J, Hz) for 

compound 8da

1

2
3

4

5

1'

2'

3' 4'
5'

6'

1''

2'' 3''

4''

5''6''

S

NH3C
N

O

CH3

Chemical shifts

( in ppm)

gs-HMQC

correlation

gs-HMBC

correlation

Assignments

174.3 - 8.05 (2",6"-H) CO

170.1 - 6.38 (5-H) C-2

139.1 - 2.50 (4'-CH3) / 

7.21 (2',6'-H)

C-4'

136.9 - 7.37-7.41 (3',5'-H) C-1'

134.8 - 7.37-7.41 (4"-H) C-1"

134.5 - 2.06 (4-CH3) / 

6.38 (5-H)

C-4

131.2 7.37-7.41 (4"-H) 8.05 (2",6"-H) C-4"

130.1 7.37-7.41(3',5'-

H)

2.50 (4'-CH3) C-3',5'

129.2 8.05 (2",6"-H) 7.37-7.41 (4"-H) C-2",6"

127.8 7.31 (3",5"-H) 7.31 (3",5"-H) C-3",5"

127.7 7.21 (2',6'-H) - C-2',6'

104.3 6.38 (5-H) 2.06 (4- CH3) C-5

21.3 (1J=132.0)* 2.50 (4'-CH3) 7.37-7.41 (3',5'-H) 4'-CH3

15.1 (1J=129.2)* 2.06 (4-CH3) 6.38 (5-H) 4-CH3

-206.1 - 2.06 (4-CH3) / 

6.38 (5-H)

N

*Measurements on HMBC
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S39: 2D-spectrum of 2-(N-(p-chlorophenyl)amino)-4-methyl-5-(p-methoxybenzoyl)thiazole (8bc)    
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Table S3: NMR data in CDCl3, chemical shifts (δ, ppm) and coupling constants (J, Hz) for 

compound 8bc

S

N

O

NH
O

Cl

1

2

3

4

5

1'
2'

3' 4'

5'

6'

1''

2''
3''

4''

5'' 6''

Chemical shifts

( in ppm)

gs-HMQC

correlation

gs-HMBC

correlation

Assignments

186.9 - 7.75 (2",6"-H) CO

167.1 - - C-2

162.9 - 3.87 (4"-OCH3)

6.94 (3",5"-H)

7.75 (2",6"-H)

C-4"

157.4 - 2.41 (4-CH3) C-4

137.7 - 7.35 (3',5'-H) C-4'

132.5 - 6.94 (3",5"-H) C-1"

130.9 7.75 (2",6"-H) 7.75 (2",6"-H) C-2",6"

129.7 7.35 (3',5'-H) 7.35 (3',5'-H) C-3',5'

121.0 7.31 (2',6'-H) 7.31 (2',6'-H) C-2',6'

120.6 - 2.41 (4-CH3) C-3

113.7 6.94 (3",5"-H) 6.94 (3",5"-H) C-3",5"

55.5 3.87 (4"-OCH3) - 4"-OCH3

18.6 2.41 (4-CH3) - 4-CH3
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S42: 2D-spectrum of 2-(N-(p-methoxybenzoyl)imino)-3-N-(p-chlorophenyl)-4-methylthiazole 

(12bc)          
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Table S4: NMR data in CDCl3, chemical shifts (δ, ppm) and coupling constants (J, Hz) for 

compound 12bc

1

2
3

4

5

1' 2'

3'
4'5'

6'

1''

2'' 3''
4''

5''6''

S

N
N

O

Cl

O

Chemical shifts

( in ppm)

gs-HMQC

correlation

gs-HMBC

correlation

Assignments

174.0 - 8.00 (2",6"-H) CO

169.8 - 6.36 (5-H) C-2

162.4 - 8.00 (2",6"-H)/

 6.84 (3",5"-H)/

3.81 (4"-OCH3)

C-4"

136.0 - 7.56 (2',6'-H)/

7.29 (3',5'-H)

C-1'

135.1 - 7.56 (2',6'-H)/

7.29 (3',5'-H)

C-4'

133.6 - 6.36 (5-H)/

2.06 (4-CH3)

C-5

131.2 (1J=161.9) 8.00 (2",6"-H) 8.00 (2",6"-H) C-2",6"

129.7 (1J=161.8) 7.56 (2',6'-H) 7.56 (2',6'-H) C-2',6'

129.6 (1J=162.3) 7.29 (3',5'-H) 7.29 (3',5'-H) C-3',5'

129.5 - 6.84 (3",5"-H) C-1"

113.2 (1J=158.7) 6.84 (3",5"-H) 6.84 (3",5"-H) C-3",5"

104.5 (1J=189.4) 6.36 (5-H), 2.06 (4-CH3) C-4

55.3 (1J=144.5) 3.81 (4"-OCH3) - 4"-OCH3
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15.0 (1J=130.1) 2.06 (4-CH3) 6.36 (5-H), 4-CH3
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X-RAY ANALYTICAL DATA 

Table S5: Summary of the fundamental crystal and refinement data for compounds 8aa, 12bc and 

12da.

8aa 12bc 12da

Empirical formula C17H14N2OS C18H15N2O2SCl C18H16N2OS

Formula weight 294.08 358.83 308.39

Crystal system Monoclinic Triclinic Orthorhombic

Space group C2/c P-1 Pnma

a/Å 19.262(3) 9.463(1) 20.128(1)

b/Å 4.9631(9) 9.661(1) 6.9154(5)

c/Å 30.819(5) 11.003(1) 11.3450(9)

α/° 90 107.810(2) 90

β/° 98.509(3) 110.578(2) 90

γ/° 90 96.950(2) 90

Volume/Å3 2913.8(9) 866.6(2) 1579.2(2)

Z 6 2 4

ρcalcg/cm3 1.342 1.375 1.297

μ/mm‑1 0.222 0.353 0.208

F(000) 1232.0 372.0 648.0

Crystal size/mm3 0.64 × 0.11 × 0.03
0.34 × 0.15 × 

0.11

0.31 × 0.25 × 

0.09

2Θ range for data 

collection/°
2.672 to 57.888 4.266 to 58.18 4.048 to 57.976

Index ranges
-24 ≤ h ≤ 24, -6 ≤ k 

≤ 6, -40 ≤ l ≤ 39

-12 ≤ h ≤ 12, -12 

≤ k ≤ 12, -14 ≤ l 

≤ 14

-25 ≤ h ≤ 26, -9 

≤ k ≤ 9, -15 ≤ l ≤ 

15

Reflections collected 13672 9160 15926

Independent 

reflections

3533 [Rint = 0.0849,

Rσ = 0.0951]

4135 [Rint = 

0.0444, Rσ = 

0.0561]

2163 [Rint = 

0.0629, Rσ = 

0.0424]
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Data/restraints/param

eters
3533/0/233 4135/0/219 2163/0/129

Goodness-of-fit on F2 0.967 0.970 1.004

Final R indexes 

[I>=2σ (I)]a

R1 = 0.0580

wR2 = 0.1336

R1 = 0.0485

wR2 = 0.1116

R1 = 0.0441

wR2 = 0.1198

Final R indexes [all 

data]b

R1 = 0.1173

wR2 = 0.1535

R1 = 0.0995

wR2 = 0.1292

R1 = 0.0880

wR2 = 0.1378

Largest diff. 

peak/hole / e Å-3
0.29/-0.36 0.25/-0.23 0.19/-0.23

a R1=Fo-Fc/Fo

b wR2=[w(Fo
2-Fc

2)2]/[w(Fo
2)2]}


