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We report here an efficient method for the synthesis and characterization of [H-NMP]HSO4 and its appli-
cation as an efficient catalyst and solvent for preparation of azides from corresponding alcohols under
mild conditions. This processor showed high chemoselectivity for conversion of various alcohols to their
corresponding azides.
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1. Introduction

Conversions of alcohols to their corresponding azides are very
important and essential in functional group transformation. Alkyl
azides have frequently been used for the synthesis of amino groups
and for the construction of N-heterocycles.1 There are a few re-
ported methods for preparation of alkyl azide including using Mits-
unobu reactions using hydrazoic acid as the azide source,2

oxidation–reduction condensation using a quinone derivative and
trimethylsilylazid (TMSN3),3 N-(p-toluenesulfonyl) imidazole
(TsIm)/tetrabutylammonium iodide (TBAI)/triethylamine (TEA).4

diphenylphosphorazidate (DPPA),5 zinc azid/bis pyridine complex,6

(DPPA)/1, 8-diaza bicyclo[5.4.0]undec-7-en,7, NaN3/BF3�ET2O,8 and
other useful methods.9,2f Azides have been used for preparation of
medicines such as azido pyrimidines and purines due to their anti
HIV-1 biological activity,10 also 5-azido-5-deoxyxylofuranose has
been employed for synthesis of sugar triazole derivatives as anti
tuberculosis agents.11 Protic acidic ionic liquids (ILs) have fre-
quently been used as green solvents and catalysts in place of con-
ventional organic solvents and acid catalysts.12 In continuation of
our ongoing projects to develop efficient methods for organic func-
tional groups transformation,13–15 here we wish to report the syn-
thesis and characterization of pyrrolidinium bisulfate [H-
NMP]HSO4, which is a new acidic ionic liquid,16 as a highly chemo-
selective, inexpensive, and efficient catalyst and also as a solvent
ll rights reserved.
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for conversion of alcohols to the corresponding azides using
NaN3 (Scheme 1).
2. Results and discussion

Initially to optimize the conversion of benzyl alcohol to benzyl
azide, we tried the reaction under solvent-free conditions and in
different solvents such as water, acetonitrile, and dichloromethane
and under different temperatures including 60, 80, 100, and 120 �C
for evaluating the acidity and applications of this Brönsted acid.
Different amounts of acidic ionic liquid and sodium azide were also
tried for optimization of the reaction conditions. We found that
reaction at 120 �C and using 3 mmol of ionic liquid, 1 mmol of ben-
zyl alcohol, and 1.5 mmol of sodium azide gave the best yield in
shorter reaction time. We applied these conditions for synthesis
of various azides from corresponding alcohols (Table 1).17

The procedure showed high chemoselectivity for azidation of
secondary benzyl alcohols in the presence of primary, tertiary ben-
zylic, and also aliphatic alcohols. As demonstrated in Table 1 in
comparison to secondary alcohols with withdrawing groups the
secondary alcohols with donor groups were reacted faster and in
R-OH + NaN3 R-N3

N
H3C H

O
HSO4

Scheme 1.



Table 1
Conversion of various alcohols to corresponding azides with optimized procedure

Entry Substrate Product Time (h) Conversion (%)a

1
OH N3 6 80

2

O2N

OH

O2N

N3
12 5

3
OH

Cl

N3

Cl
8 40

4
OH N3

24 0

5

OH N3

2 100

6

OH

OMe

N3

OMe

2 100

7

OH

OMe

N3

OMe

1 100

8

MeO

OH

MeO

N3

1 100

9

OH

Cl

N3

Cl

3 80

10

OH

Cl

N3

Cl

2 95

11

OH

Br

N3

Br

1.5 100
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Table 1 (continued)

Entry Substrate Product Time (h) Conversion (%)a

12

OH

Br

N3

Br

1 100

13

Br

OH

Br

N3

1 100

14

OH

H3C

N3

H3C

1 100

15

CH3H3C

OH

CH3H3C

N3

1 100

16

OH

NO2

N3

NO2

4 40

17

OH N3

2 100

18

OH

Cl

N3

Cl

1 90

19

OH N3

8 0

20 OH N3 1 100

a Conversions were determined with TLC.
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higher yields. Aliphatic alcohols were not converted to their azides
under these conditions (entries 4 and 19) and using alcohols were
recovered without any conversion even in longer reaction times.
We believed that the proton of bisulfate is the proton donor due
to its higher acidity.
3. Conclusion

In conclusion, this method is a novel and convenient method for
conversion of various alcohols to the corresponding azides using
novel and inexpensive acid ionic liquid [H-NMP]HSO4. The high
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yield, green chemistry, using inexpensive and straightforward
isolation of the products are the advantages of this method over
reported procedures. The method is chemoselective for conversion
of secondary benzylic alcohols in the presence of primary benzylic
and aliphatic alcohols and also for conversion of primary benzylic
alcohols in the presence of aliphatic alcohols. In this method, the
halogen groups in benzene rings were intact during the reaction.
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