
Supplementary material

2-Chloro-3-cyano-4-nitrobenzyl pyridinium bromide as potent lung cancer molecule from 
single step solvent free method 
Sadaiyan Govindaraja, Kilivelu Ganesana*, Perumal Elumalaib, Rajanathadurai Jeevithab, Subramani Annaduraic, Mohammed Amanullahd, Awad 
Saeed Al-Samghane

aPG& Research Department of Chemistry, Presidency College, Chennai – 600005, India.
bCancer Genomics lab, Center for Global Health Research, Saveetha Medical College and Hospitals, Saveetha Institute of Medical and Technical Sciences, 
Chennai – 602105, India.
cDepartment of biochemistry, Dwaraka Doss Goverdhan Doss Vaishnav College Chennai- 600106, India.
dDepartment of Clinical Biochemistry, College of Medicine, King Khalid University, Abha 61413, Kingdom of Saudi Arabia.
eDepartment of Family Medicine and Community Medicine, College of Medicine, King Khalid University, Abha, Kingdom of Saudi Arabia.

SUPPORTING INFORMATION

1H NMR Spectrum of compound 1 ………. S1
13C NMR Spectrum of compound 1 ………. S2
HRMS Spectrum of compound 1 ………. S3
1H NMR Spectrum of compound 2 ………. S4
13C NMR Spectrum of compound 2 ………. S5
HRMS Spectrum of compound 2 ………. S6
1H NMR Spectrum of compound 3 ………. S7
13C NMR Spectrum of compound 3 ………. S8
HRMS Spectrum of compound 3 ………. S9
1H NMR Spectrum of compound 4 ………. S10
13C NMR Spectrum of compound 4 ………. S11
HRMS Spectrum of compound 4 ………. S12
1H NMR Spectrum of compound 5 ………. S13
13C NMR Spectrum of compound 5 ………. S14
HRMS Spectrum of compound 5 ………. S15

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2024



1HNMR spectrum of 1,1'-(hexane-1,6-diyl)bis(2-chloro-3-cyano)pyridin-1-ium bromide 1                                                                
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13CNMR spectrum of 1.1'-(hexane-1,6-diyl)bis(2-chloro-3-cyano)pyridin-1-ium bromide 1
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HRMS spectrum of 1,1'-(hexane-1,6-diyl)bis(2-chloro-3-cyano)pyridin-1-ium bromide 1                                                                 
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Molecular formula: C18H18N4Cl2Br2

Expected mol.wt: 180.6350
Obtained mol.wt: 180.0814



1HNMR spectrum of 1,1'-(1,3-phenylenebis(methylene))bis(2-chloro-3-cyano)pyridin-1-ium bromide 2    
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13CNMR spectrum of 1,1'-(1,3-phenylenebis(methylene))bis(2-chloro-3-cyano)pyridin-1-ium bromide 2                                                                 
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HRMS spectrum of 1,1'-(1,3-phenylenebis(methylene))bis(2-chloro-3-cyano)pyridin-1-ium bromide 2                                                                 
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Molecular formula: C20H14N4Cl2Br2

Expected mol.wt: 190.6320

Obtained mol.wt: 190.0835



1HNMR spectrum of 2-chloro-3-cyano-1-(4-nitrobenzyl)pyridin-1-ium bromide 3                                                                
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 13CNMR spectrum of 2-chloro-3-cyano-1-(4-nitrobenzyl)pyridin-1-ium bromide 3                                                         
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HRMS spectrum of 2-chloro-3-cyano-1-(4-nitrobenzyl)pyridin-1-ium bromide 3
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Molecular formula: C13H9N3ClBrO2

Expected mol.wt: 274.6870

Obtained mol.wt: 274.0248



1HNMR spectrum of 2,2'-(hexane-1,6-diyl)bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium bromide 4   
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13CNMR spectrum of 2,2'-(hexane-1,6-diyl)bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium bromide 4                                                         
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HRMS spectrum of 2,2'-(hexane-1,6-diyl)bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium bromide 4                                                       
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Molecular formula: C26H28N8Br2

Expected mol.wt: 226.2750

Obtained mol.wt: 226.1851



1HNMR spectrum of 2,2'-(1,3-phenylenebis(methylene))bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium 
bromide 5                                                             
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13CNMR spectrum of 2,2'-(1,3-phenylenebis(methylene))bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium 
bromide 5                                                              

S14

N N N NH2N NH2

N N

BrBr

5



HRMS spectrumof 2,2'-(1,3-phenylenebis(methylene))bis(5-amino-4-cyano-1-phenyl)-1H-pyrazol-2-ium bromide 5
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Molecular formula: C28H24N8Br2

Expected mol.wt: 236.2760

Obtained mol.wt: 236.0182


