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Abstract: A unique and novel synthetic method was developed to generate substituted 

anilines from its benzyl azides having ortho/para electron withdrawing group (EWG), 

and when these groups are at meta position gives aldehyde, instead.   This approach is 

an inexpensive, simple, fast, efficient at room temperature. This protocol is easily 

amenable to large scale preparation.   
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Introduction: In recent years organic azides received considerable attention as 

potential precursors of primary amines, amides, imines, versatile synthetic intermediate 

for nitrogen containing heterocyclic compounds, pharmaceutical drugs1,2,3 and 

agricultural chemistry.4,5-7  Due to its attractive applications in organic synthesis, a 

number of methods for the preparation of azides (whether aliphatic or aromatic azides) 

with excellent regio and stereo control were developed.  Conversion of azide to primary 

amines is an important process. There are many reports on this conversion for example; 

LAH8, triethyl phosphate9,10, TPP11, sodium hydrogen telluride12, borohydride13, 

Bakers’Yeast14, Iodotrimethylsilane15, tributyltinhydride16, indium17, catalytic 

hydrogenation18,19, Samarium20, Zn/NH4Cl21 , Borane-DMS22, TBN23 and Grignard 

reagent24 have been reported. All these synthetic methods go with retaining of 
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methylene carbon adjacent to azide. There are two methods are reported, were 

rearranging of benzylazides carbon as part of products25,26. However, so far there is no 

efficient and straightforward methods were reported for the modification of substituted 

benzyl azide to substituted aniline by the extrusion of carbon. On the other hand, the 

organic solvents free chemical transformations are important co-friendly tool for 

promoting “green chemistry” strategy, developing any methods by using green 

chemistry protocols are particularly useful from environmental aspects.  

Present work: During our own efforts in green chemistry, we obtained substituted 

anilines from its corresponding benzylic azides having ortho or para electron 

withdrawing groups (EWD). When these substrates are at meta position gives 

substituted benzaldehyde.  

 

To establish the optimum conditions, we first examined the reaction of 1 with various 

percentages of sulfuric acid at different temperatures, (no reaction occurs in diluted sulfuric acid 

or hydrochloric acid).  The best results were obtained in the presence of 98% concentrated 

sulfuric acid at room temperature for 5 minutes. The results are summarized in the table 1. 

Table-1, Conversion of Benzylic Azide to Amine

COOC2H5

NO2

N3

COOC2H5

NH2

NO2  
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Entry Acid Temp Time Yield(%)

1 Conc H2SO4 RT 5 min 89

2 80% H2SO4 RT 18 h NR

3 50% H2SO4 RT 18 h NR
4 Conc HCl RT 24 h NR  

The scope of this general procedure is shown in table 2. Substrate with two electron 

withdrawing groups (nitro and ester) at ortho position (entry 1,2,3, in table 2) and with 

one electron withdrawing group (nitro or ester) at ortho or para position (entry 4-7, in 

table 2) gives expected products in 75-89% yield.   Presence of EWD nitro group 

(strong) and sulfonamide (weak) at meta position in combination of strong electron 

drawing group (ester) at ortho position shows no effect on the outcome of the results. 

(entry 8,9,10).  Same substrate (entry 9,10) when heated at 100oC gives diamines after 

desulfonation in 63-65% respectively.  

 

Entry Substrate R1 R2 R3 R4 R5 RT Yield  (%)  100oC Yield  (%)

1 1a NO2 H H CO2CH2CH3 N/A 2a,89 N/A

2 1b NO2 H H CO2CH3 N/A 2b, 85 N/A

3 1c NO2 H H NO2 N/A 2c, 80 N/A

4 1d CO2CH3 H H H N/A 2d, 83 N/A

5 1e NO2 H H H N/A 2e, 75 N/A

6 1f H H NO2 H N/A 2f, 79 N/A
7 1g H H CN H N/A 2g, 77 N/A
8 1h CO2CH3 NO2 H H N/A 2h, 78 N/A

9 1i CO2CH3 N(H)SO2Ph-4NO2 H H NH2 2i, 90 3i, 60

10 1j CO2CH3 N(CH3)SO2Ph-4NO2 H H NHCH3 2j, 87 3j, 65  

Table 3:  When nitro group at para position and ester group at meta position give 

mixture of products, amine (major) along with aldehyde (minor) product were isolated 

(entry 1 in table 3). We found, the electron withdrawing group (ester) at meta position is 
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favored for aldehyde formation. To further confirm, we treated a substituent with ester 

group at meta position and sulfonamide (weak EWG)  group at para position under 

similar reaction condition, it gives exclusively aldehyde-sulfonamide (not isolated, check 

by LCMS), which on further heating 100oC gives the desulphonated aldehyde-amine27  

table-3, entry 2) where Suzuki coupling and ozonolysis used in reported method for this 

compound. The formation of 3m (entry 3, table 3) from 1m further confirm, that ester 

group at meta position gives aldehyde.  Even though conversion of benzylazides to 

aldehyde were well documented in literature28, 29, the present method is selectively give  

aldehyde from substituted benzyl azides having meta EWD group. This process is 

useful for separation of meta isomer having EWD group from its ortho-para isomers.  

 

Entry Substrate R1 R2 R3 R4 RT Yield A (%)  RT Yield B (%) 100oC Yield  (%)

1 1k NO2 H CO2CH3 N/A 2k,58 3k, 18 N/A

1 1l H N(CH3)SO2Ph-4CH2N3 CO2CH3 NHCH3 N/A N/A 3l, 74

1 1m H H CO2CH3 N/A NA 3m, 78  

General procedure:  To a 0.2-1.2 mmol of azide compound in 1-2 mL of conc. sulfuric 

acid and stirred at room temperature (or 100oC) for 5 minutes. Reaction was monitored 

by TLC/GC. After the completion of reaction, the reaction mixture was diluted with water 

and extracted with ethyl acetate. The combined organic layer was washed with water, 

brine, dried over anhydrous MgSO4 and filtered. The solvent was removed under 

vacuum and the crude product purified by flash column chromatography to give pure 

product in 60-90% yield.  
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Proposed mechanism:  

 

The conversion of benzyl azide to aromatic amines (chopping, one carbon loss) is new 

to literature. The mechanism is similar to as explained for the preparation of nicotine3, it 

is plausible that electron30 withdrawing groups is playing a significant (stabilize the 

intermediate) role during amines formation via aziridine ring intermediate, which 

subsequently open to liberate nitrogen(g) and formed imines, which on hydrolyzed in 

acidic medium to give the substituted anilines.   

conclusion, we have found a novel method for the synthesis of a variety of substituted 

amines from its benzylic azides having ortho or para positioned electron withdrawing 

group under acid medium. Functional groups such as cyano, nitro, ester, and 

sulfonamides are survived in this condition. The results illustrate the potential utility of 

this method as an environment-friendly process to converts non-functional methyl group 

(alpha to EWD group) to functional group, amine. Diamines, particularly unsymmetrical 

were synthesized by these method were useful in coupling with cysteine specific 

modifiers to investigate cytochrome-c folding kinetics in protein modification31.  
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