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X-Ray Crystallographic analysis of compound 5k: Upon repeated crystallisation from 

chloroform using the vapor diffusion method, needles of 5i were obtained. The single crystal 

X-ray diffraction study of a single crystal of 5k (Crystal size/mm3 0.28 × 0.22 × 0.2) was 

carried out by mounting a single crystal on top of thin glass fibre glued with epoxy glue. The 

single crystal X-ray diffraction data of the compound 5k of was collected on Bruker D8 

Quest diffractometer equipped with a microfocus anode (MoKα) (Radiation λ = 0.71073) and 

a PHOTON 100 CMOS detector. The crystal was kept at 294.0 K during data collection. The 

data were integrated and scaled using Bruker suite program and the structures were solved by 

the direct method and then refined by full-matrix least–squares minimization using SHELXL. 

All the non-hydrogen atoms were refined anisotropically and the hydrogen atoms were placed 

using calculated position on riding model. 



S4                                                                                                                                                                                         

HR-ESIMS Spectrum of compound 5a

                              

IR Spectrum of compound 5a

                                        

N

N
HN

NO2

N

N
HN

NO2



S5                                                                                                                                                                                         

1H NMR Spectrum (CDCl3, 500 MHz) of compound 5a 
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HR-ESIM Spectrum of compound 5b 

                              

IR Spectrum of compound 5b 
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1H NMR Spectrum (CDCl3, 500 MHz) of compound 5b
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HR-ESIM Spectrum of compound 5c

                                 

IR Spectrum of compound 5c
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1H NMR Spectrum (CDCl3, 500 MHz) of compound 5c

13C NMR Spectrum (CDCl3, 125 MHz) of compound 5c 
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HR-ESIM Spectrum of compound 5d

         IR Spectrum of compound 5d                                            
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5d
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HR-ESIM Spectrum of compound 5e

IR Spectrum of compound 5e
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5e
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HR-ESIM Spectrum of compound 5f

 IR Spectrum of compound 5f
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5f
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HR-ESIM Spectrum of compound 5g

IR Spectrum of compound 5g
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1H NMR Spectrum (CDCl3, 500 MHz) of compound 5g

   13C NMR Spectrum (CDCl3, 100 MHz) of compound 5g

2030405060708090100110120130140150160170
f1 (ppm)

53
.4

56
.9

61
.4

72
.1

91
.8

12
2.
3

12
4.
7

12
7.
9

12
7.
9

12
8.
1

12
8.
6

12
9.
3

12
9.
4

12
9.
5

13
0.
0

13
0.
3

13
2.
0

13
2.
3

13
4.
6

13
6.
7

13
7.
5

14
0.
9

14
2.
4

14
6.
7

15
3.
2

16
3.
2

S
O

O

O

N

N
HN

NO2

Cl

N

N
HN

NO2

Cl



S19                                                                                                                                                                                         

HR-ESIM Spectrum of compound 5h

IR 
Spectrum of compound 5h
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5h
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HR-ESIM Spectrum of compound 5i

IR Spectrum of compound 5i
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5i
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 HSQC NMR Spectrum (CDCl3, 400 MHz) of compound 5i

HSQC NMR Spectrum(expansion) (CDCl3, 400 MHz) of compound 5i



S24                                                                                                                                                                                         

HMBC NMR Spectrum (CDCl3, 400 MHz) of compound 5i

HMBC NMR Spectrum(expansion) (CDCl3, 400 MHz) of compound 5i

NOESY Spectrum (CDCl3, 400 MHz) of compound 5i
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NOESY Spectrum (CDCl3, 400 MHz) of compound 5i

NOESY Spectrum (CDCl3, 400 MHz) of compound 5i
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COSY Spectrum (CDCl3, 400 MHz) of compound 5i

COSY Spectrum(expansion) (CDCl3, 400 MHz) of compound 5i
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HR-ESIM Spectrum of compound 5j

IR Spectrum of compound 5j
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 5j
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HR-ESIM Spectrum of compound 5k
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R Spectrum of compound 5k

1H NMR Spectrum (CDCl3, 500 MHz) of compound 5k
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                                       IR Spectrum of compound 5l

1H NMR Spectrum (CDCl3, 500 MHz) of compound 5l

N

N
HN

NO2

Cl

Cl

N

N
HN

NO2

Cl

Cl



S33                                                                                                                                                                                         

13C NMR Spectrum (CDCl3, 100 MHz) of compound 5l
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IR Spectrum of compound 5m

1H NMR Spectrum (CDCl3, 400 MHz) of compound 5m
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IR Spectrum of compound 5n

1H NMR Spectrum (CDCl3, 500 MHz) of compound 5n
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13C NMR Spectrum (CDCl3, 125 MHz) of compound 5n
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IR Spectrum of compound 5o

1H NMR Spectrum (CDCl3, 500 MHz) of compound 5o
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IR Spectrum of compound 7a

1H NMR Spectrum (CDCl3, 500 MHz) of compound 7a
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 7b
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ESIM Spectrum of compound 7c

IR Spectrum of compound 7c
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 7c
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 HR-ESIM Spectrum of compound 7d
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 7d
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HR-ESIM Spectrum of compound 7e
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1H NMR Spectrum (CDCl3, 400 MHz) of compound 7e
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ESIM Spectrum of compound 7f

 IR Spectrum of compound 7f
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1H NMR Spectrum (CDCl3+CD3OD, 400 MHz) of compound 7f
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IR Spectrum of compound 7g

1H NMR Spectrum (CDCl3, 400 MHz) of compound 7g
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IR Spectrum of compound 7h

 1H NMR Spectrum (CDCl3, 400 MHz) of compound 7h
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