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1. Spectral data 
1
H NMR, 

13
 NMR, DEPT and HRMS  

2, 4-difluoro-1-nitro-benzene, 1 (DFN Benzene) 
1
H-NMR. 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 



2, 4-difluoro-1-nitro-benzene, 1 (DFN Benzene) 
13

C-NMR. 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 



2,4-difluoro-1-nitro-benzene, 1 (DFN Benzene) DEPT-NMR. 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 



Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] 
1
H-NMR 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 



Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] 
13

C-NMR 

 

 

 

 

 

 

 

 

 

 

 



Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] DEPT-NMR 

 

 

 

 

 

 

 

 

 

 

 



Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] HRMS 

 

 

 

 

 

 

 

 

 

 

 



Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] 
1
H-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] 
13

C-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] DEPT-NMR 

 

 

 

 

 

 

 

 

 

 

 

 



Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] HRMS 

 

 

 

 

 

 

 

 

 

 

 



Product 3c [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] 
1
H-NMR 

 

 

 

 

 

 

 

 

 

 

 

 



Product 3c [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] 
13

C-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 3c [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] DEPT-NMR 

 

 

 

 

 

 

 

 

 

 

 



Product 3c [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] HRMS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] 
1
H-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] 
13

C–NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] DEPT-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] 
1
H-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] 
13

C-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] DEPT-NMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] HRMS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] 
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C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] DEPT: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] DEPT: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] 
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C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] DEPT: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] 
1
H-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] 
13

C-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] DEPT-NMR: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] HRMS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Solvent Screening in Method-A 

Reaction profile in Toluene (Method-A)  

 

 



Reaction profile in Tetrahydrofuran (Method-A): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reaction profile in Acetonitrile (Method-A): 

 

 

 

 



Reaction profile in N-Methyl Pyrrolidone (Method-A): 
 

 
 

 

 

 

 
 

 

 
 

 

 

 



Reaction profile in Dimethyl acetamide (Method-A): 

 

 
 
 

 

 

 

 

 

 

 

 
 



Reaction profile in Dimethyl formamide (Method-A): 

 

 

 

 
 

 

 

 

 



Reaction profile in Dimethyl sulfoxide (Method-A): 

 

 
 
 

 

 

 

 

 

 

 

 
 



3. Solvent Screening in Method-B 

Reaction profile in Toluene at 0 °C(Method-B): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reaction profile in Toluene at 22 °C(Method-B): 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 



Reaction profile in Tetrahydrofuran at 0 °C (Method-B): 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 



Reaction profile in Acetonitrile at 0 °C (Method-B): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reaction profile in N-Methyl pyrrolidone at 0 °C (Method-B): 

 

 

 

 

 



 

Reaction profile in Dimethyl acetamide at 0 °C (Method-B): 

 

 



Reaction profile in Dimethyl acetamide at 22 °C (Method-B): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reaction profile in Dimethyl formamide at 0 °C (Method-B): 

 

 

 

 



Reaction profile in Dimethyl sulfoxide at 22 °C (Method-B): 

 

 

 

 

 



4. Role of potassium ion (HPLC Chromatograms) 

 

Reaction profile KOtBu without 18-crown-6 (Method-A) 

 

 

 

 



Reaction profile KOtBu with 18-crown-6 (Method-A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reaction profile KOtBu with 18-crown-6 (Method-B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Reaction profile for O, S, N -nucelophiles (HPLC Chromatograms) 

3a-Reaction profile (Method-A) 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 



3a-Reaction profile (Method-B) 

 

 

 

 

 



4a-Reaction profile (Method-A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4a-Reaction profile (Method-B) 

 

 

 

 

 



5a-Reaction profile (Method-A) 

 

 

 

 



5a-Reaction profile (Method-B) 

 

 

 

 

 



6a-Reaction profile (Method-A) 

 

 

 

 

 



6a-Reaction profile (Method-B) 

 

 

 

 



7a-Reaction profile (Method-A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7a-Reaction profile (Method-B) 

 

 

 

 

 



8a-Reaction profile (Method-A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8a-Reaction profile (Method-B) 

 

 

 

 



 

9a-Reaction profile (Method-B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

10a-Reaction profile (Method-B) 

 

 

 

 



11a-Reaction profile (Method-B) 

 

 

 

 

 



 

12a-Reaction profile (Method-B) 

 

 

 

 



 

13a-Reaction profile (Method-B) 

 

 

 

 



 

14a-Reaction profile (Method-B) 

 

 

 

 



 

15a-Reaction profile (Method-B) 

 

 


