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Abstract: A simple, highly efficient and environmentally benign method for the efficient conversion of 2-

hydroxyalkyl/aryl ketoximes to 1,2-benzisoxazoles in the presence of catalytic amount of basic ionic liquid 1-

butyl-3-methylimidazolium hydroxide ([bmim]OH) carried out under the influence of microwave irradiation. 

This method gives remarkable advantages such as short reaction times (30-60 sec), simple work-up procedure 

and excellent yields (85-96%). The ionic liquid was successfully reused for four cycles without significant loss 

of activity.  
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1. Introduction 

 
The growing interest in heterocyclic compounds is basically because of their raised biological 

activity and also they make possible development of novel materials with unique properties. One very 

interesting and promising class of heterocycle is the series of 3-substituated-1,2-benzisoxazole.1 This 

type of heterocycle has significant pharmacological and biological activity such as anticonvulsant,2 

antipsychotic,
3 

anticancer,
4 

presented affinity for serotonergic and dopaminergic receptors.
5
 In 

particular, 3-(N-benzylpiperidinylethyl)-1,2-benzisoxazoles inhibit acetyl cholinesterase, making them 

suitable candidates for the palliative treatment of Alzheimer’s disease.6 

Due to great importance, many synthetic strategies have been employed for the synthesis of 

1,2-benzisoxazoles such as Ac2O/K2CO3,
7
 Ac2O/pyridine,

4
 SOCl2/pyridine.

8
 However, these methods 

usually carried out in two steps where first step involves the conversion of hydroxyl group of oxime to 

good leaving group and in second step cyclization occurs under basic condition. Very few methods 

described for the synthesis of 1,2-benzisoxazole in one step using trichloroacetyl isocyanate.
9
 

Recently, the microwave induced synthetic methods were reported.10,11 However, some of these 

previous methods have suffered from one or more drawbacks like high temperature required, highly 

basic conditions and prolonged reaction times. Thus, the development of a new method for the 

synthesis of 3-substituated-1,2-benzisoxazole derivatives would be highly desirable.  
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In recent years, application of ionic liquids in organic synthesis have attracted considerable 

attention due to their special properties such as good solvating capability, wide liquid range, negligible 

vapor pressure, easy recycling, high thermal stability and rate enhancers.12-14 Nowadays, much 

attention has been focused on organic reactions catalyzed by ionic liquids.
15-17

 Particularly, 

imidazolium ionic liquids have been successfully used in many organic transformations includes 

Diels–Alder,18 Wittig,19Hantzsch condensation.20 The basic ionic liquid [bmim]OH used in various 

organic transformation such as Michael reaction,
21 Knoevenagel condensation.

22
  

The science of green chemistry is developed to meet the increasing demand of 

environmentally benign chemical processes. Many application of microwaves, as an efficient heating 

source for organic reactions, has been reported in the literature.
23

 The main advantage of microwave 

assisted organic synthesis is the shorter reaction time using only small amount of energy. Many 

microwave-assisted transformations offer additional convenience in the field of organic synthesis 

because of simple experimental procedure and high yields. 

 

2. Results and Discussion  

In continuation of our research interest in microwave-assisted synthesis
24-25

 and the 

development of novel synthetic methodology,26-32 herein, we would like to report a simple, efficient 

and rapid method for the synthesis of 3-substituted-1,2 benzisoxazoles (Scheme 1). 

In order to find optimum reaction conditions and to investigate the effect of different amount 

of catalyst on the yield,  compound 1a and acetic anhydride (Ac2O) under microwave irradiation was 

selected as model. The best result was obtained by carrying out the reaction with 1:1.2 mol ratios of 2-

hydroxy phenyl methyl ketoxime: acetic anhydride and 2 mol% of [bmim]OH (Figure 1) under 

microwave irradiation to give 3-methyl-1,2-benzisoxazole 2a (96%) (Table 1, entry 2). The same 

reaction was carried out in the absence of catalyst, which resulted in acetate of oxime as a sole product 

instead of the desired product despite of a  prolonged reaction time (Table 1, entry 1).  

In view of economical and environmental friendly methodologies, recovery and reuse of the 

ionic liquid is highly preferable. As indicated in Table 2 (entry 2a), recycled ionic liquid shows no loss 

of efficiency with regard to reaction time and yield after four successive runs. 

The results of this study are summarized in Table 2. As shown in this table, the use of basic 

ionic liquid [bmim]OH under microwave irradiation produces 1,2-benzisoxazoles as the sole products. 

With optimized reaction condition in hand, we have synthesized various 3-substituted 1,2-

benzisoxazoles from substituted ketoximes in the presence of [bmim]OH under influence of 

microwave irradiation. The successful synthesis of 1,2-benzisoxazole derivatives via the cyclization of 

different 2-hydroxyalkyl/aryl ketoximes were perforemed in shorter reaction times (30-60 sec) with 

excellent yields (85-96%). This methodology avoids the use of strong base, hazardous solvents and 

requires only catalytic amount of the basic ionic liquid to promote the reaction. 

In Table 3, we have compared our result with results obtained by some other procedures for 

the synthesis of 1,2-benzisoxazole. The data presented in this table show the promising features of this 

method in terms of reaction rate and yield of the product. 

 

3. Conclusion 
 

In conclusion, we have reported a new and effective methodology for the synthesis of 1,2-

benzisoxazole derivatives. The notable merits of the present method are short reaction times (30-60 

sec), simple work-up procedure and excellent yield of products. Moreover, the [bmim]OH was 

successfully reused for four cycles without significant loss of activity. It is thus a rapid, convenient 

and environmentally benign method for the synthesis of compounds of type 2(a-s). To the best of our 

knowledge this is first repot on synthesis of 1,2-benzisoxazole derivatives in basic ionic liquid. 
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Figure 1. 1-butyl-3-methylimidazolium hydroxide ([bmim]OH) 
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Scheme 1. Synthetic path way for compounds 2(a-s). 

 

Table 1. Effect of Ionic Liquid on the Synthesis of 3-Methyl-1,2-benzisoxazole 2a
a 

Entry Ionic liquid Time (sec) Oxime acetate(%)c 1,2-Benzisoxazole (%)c 

1 - 20b 90 - 

2 [bmim]OH 50 - 96 
a
Reaction condition: 1a (1 mmol) and Ac2O (1.2 mmol) under microwave irradiation (180 W). 

b
Reaction time in 

min. cIsolated yield. 

 
Table 2. Synthesis of 3-Alkyl/Aryl 1,2-Benzissoxazoles 2(a-s) Catalyzed by [bmim]OH under 

Microwave Irradiation
a 

m. p. (°C) 

 Entry Substrate Product Yield (%)b 

Found Lit 

2a 

CH3

N
OH

OH  
O

N

CH3

 

96 (92, 89, 88, 87)c liquid liquid9 

2b 

CH3

N
OH

OH

Cl

H3C  
O

N

CH3
Cl

H3C  

93 65-67
d
 67

8
 

2c 

CH3

N
OH

OH

Cl

 O

N

CH3
Cl

 

95 50-52d 518 

2d 

CH3

N
OH

OH

Cl

Cl  

O

N

CH3
Cl

Cl  

95 62-64
d
 65

8
 

2e 

CH3

N
OH

OH

H3C

 
O

N

CH3
H3C

 

94 liquid liquid
10

 

2f 

CH3

N
OH

OHH3C  
O

N

CH3

H3C  

92 liquid liquid
1
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2g 

CH3

N
OH

OHBr  
O

N

CH3

Br  

95 42-44d 4310 

2h 

CH3

N
OH

OH

H3C

H3C  
O

N

CH3

H3C

H3C  

95 90-92
d
 90

8
 

2i 

CH3

N
OH

OHHO  
O

N

CH3

HO  

89 164-176d 1641 

2j 

C2H5

N
OH

OH  O

N

C2H5

 

90 liquid liquid1 

2k 

C2H5

N
OH

OHH3C  
O

N

C2H5

H3C  

91 liquid liquid10 

2l 

C2H5

N
OH

OH

Cl  

O

N

C2H5

Cl  

92 liquid liquid
1
 

2m 

C2H5

N
OH

OH

Cl

 O

N

C2H5
Cl

 

94 liquid liquid1 

2n 

C2H5

N
OH

OH

Cl

Cl  

O

N

C2H5
Cl

Cl  

92 62-64d 6410 

2o 

C2H5

N
OH

OH

Br

 O

N

C2H5

Br

 

94 liquid liquid
1
 

2p 

C6H5

N
OH

OH  O

N

C6H5

 

90 83-84
d
 82

1
 

2q 

C6H5

N
OH

OH

Cl

H3C  
O

N

C6H5
Cl

H3C  

87 118-120
d
 119

10
 

2r 

C6H5

N
OH

OH

Cl

 O

N

C6H5
Cl

 

91 88-90d 8910 

2s 

C6H5

N
OH

OHH3C

CH3  

O

N

C6H5

H3C

CH3  

85 82-84
d
 83

10
 

a
Reaction time 30-60 sec. 

b
Isolated yield. 

c
The same ionic liquid was used for each of the runs. 

d
Solid compound. 
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Table 3. Comparisons of Results of other Reported Procedures with the Present Method
a 

Entry Reagent Reaction condition Time Yield (%) Reference 

1 Ac2O/K2CO3 C6H6/reflux 5 h 43-61 [4] 

2 Cl3CCONCO THF/r.t 30 min 33-90 [9] 

3 Silica gel/Na2CO3 MW 3-4 min 80-95 [10] 

4 Ac2O/[bmim]OH MW 30-60 sec 85-96 Present 
a
Synthesis of 1,2-benzisoxazole 

 

4. Experimental 

 
The materials were obtained from commercial suppliers and were used without further 

purification. The uncorrected melting points of compounds were taken in an open capillary in a 

paraffin bath. The progresses of the reactions were monitored by TLC (Thin Layer Chromatography). 
1
H NMR spectra were recorded on an 400 MHz FT-NMR spectrometer in CDCl3 as a solvent and 

chemical shift values are recorded in units δ (ppm) relative to tetramethylsilane (Me4Si) as an internal 

standard. Mass spectra MS(ESI) were recorded on a Water-Micro mass Quattro-II spectrophotometer. 

Microwave irradiation was carried out in a microwave oven (BPL, 800T, 2450 MHz) with power 

output of 800W. 

 

4.1 General procedure for the synthesis of compounds 2(a-s): 
 

A mixture of ketoxime (1 mmol), acetic anhydride (1.2 mmol) and [bmim]OH (2 mol%) were 

taken in a beaker (50 mL). The reaction mixture was mixed properly with the help of glass rod and 

irradiated for a period of 5 sec at a time. The total period of microwave irradiation (180W) was 30-60 

sec. The progress of reaction was monitored by TLC. After completion of reaction, the reaction 

content cooled to room temperature. The product was extracted with diethyl ether (2 × 20 mL) and the 

insoluble ionic liquid [bmim]OH directly recycled in subsequent runs. The organic layer washed by 

brine (2 × 10 mL), dried over Na2SO4 and solvent removed on rotary evaporator under reduced 

pressure. The liquid compounds are obtained in pure form and solid compounds were recrystallized by 

aqueous ethanol to afford the desired products 2(a-s).  

 

4.2. Spectral data of principle compound: 

(2a): 1
H NMR (400 MHz, CDCl3): δ= 7.26 (s, 4H), 2.37 (s, 3H). 

 

(2b): 1H NMR (400 MHz, CDCl3): δ = 7.15 (s, 1H), 7.00 (s, 1H), 2.30 (s, 3H), 2.50 (s, 3H).  

 

(2c): 1
H NMR (400 MHz, CDCl3): δ = 7.30 (s, 1H), 7.27 (d, 1H, J= 8.0 Hz), 7.20 (d, 1H, J= 8.0 Hz), 

2.57 (s, 3H). MS (ESI): m/z = 197(M+1). 

 

(2d): 1
H NMR (400 MHz, CDCl3): δ = 7.23 (s, 1H), 7.20 (s, 1H), 2.40 (s, 3H). MS (ESI): m/z = 231 

(M+1). 

 

(2e): 1H NMR (400 MHz, CDCl3,): δ = 7.20 (d, 1H, J= 8Hz), 7.15 (d, 1H, J= 8.0 Hz), 7.10 (s, 1H), 

2.40 (s, 3H), 2.35 (s, 3H). MS (ESI): m/z = 177 (M+1). 

 

(2i): 1H NMR (400 MHz, CDCl3): δ = 7.10 (d, 1H, J= 8.0 Hz), 6.90 (d, 1H, J= 8Hz), 6.80 (s, 1H), 

5.00 (s, 1H, OH), 2.40 (s, 3H). 
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(2j): 1H NMR (400 MHz, CDCl3): δ = 7.70 (d, 1H, J= 7.5 Hz), 7.50-7.60 (m, 2H), 7.30 (m, 1H), 3.00 

(q, 2H, J= 7.5 Hz), 1.50 (t, 3H, J= 7.5 Hz ).  MS (ESI): m/z = 148 (M+1). 

 

(2l): 1H NMR (400 MHz, CDCl3): δ = 7.40 (d, 1H, J= 8.4 Hz), 7.30 (bt, J=8.0 Hz), 7.10 (d, 1H, J= 

7.50 Hz), 2.60 (q, 2H, J= 7.5 Hz), 1.25 (t, 3H, J= 7.5 Hz), 

 

(2m): 1H NMR (400 MHz, CDCl3): δ = 7.75 (d, 1H, J= 8 Hz),  7.20 (d, 1H, J= 8 Hz), 7.15 (s, 1H), 

2.60 (q, 2H, J= 7.5 Hz), 1.20 (t, 3H, J= 7.5 Hz). MS (ESI): m/z = 211 (M+1). 

 

(2o): 1H NMR (400 MHz, CDCl3): δ = 7.40 (s, 1H), 7.35 (d, 1H, J= 8 Hz), 7.10 (d, 1H, J= 8 Hz), 2.60 

(q, 2H, J= 7.5 Hz), 1.24 (t, 3H, J= 7.5 Hz). 

 

(2p): 1H NMR (400 MHz, CDCl3): δ = 7.45 (d, 2H, J= 8.0 Hz), 7.30 (t, 2H, J= 8.0 Hz), 7.25 (t, 1H, J= 

8 Hz), 7.25 (d, 1H, J= 8 Hz), 7.20 (d, 1H, J= 8 Hz), 7.15 (t, 2H, J= 8.0 Hz), MS (ESI): m/z = 196 

(M+1). 

 

Acknowledgements 
 

We gratefully acknowledge the funding support received for this work from the 

University Grants Commission, New Delhi. 

 

References 
 
[1] Bhawal, B. H. “Studies in the Chemistry of Benzisoxazoles” PhD Thesis, Marathwada University, 

Aurangabad, 1977. 

[2] Stiff, D. D.; Zemaitis, M. A. Metabolism of the anticonvulsant agent zonisamide in the rat. Drug Metab. 

Dispos. 1990, 18, 888-894.  

[3] Hrib, N. J.; Jurcak, J. G.; Burgher, K. L.; Conway, P. G.; Hartman, H. B.; Kerman, L. L.; Roehr, J. E.; Woods, 

A. T. Benzisoxazole and benzisothiazole-3-carboxamides as potential atypical antipsychotic agents. J. Med. 

Chem. 1994, 37, 2308-2314.  

[4] Jain, M.; Kwon, C. H. 1,2-benzisoxazole phosphorodiamidates as novel anticancer prodrugs requiring 

bioreductive activation. J. Med. Chem. 2003, 46, 5428-5436.  

[5] Nuhrich, A.; Varache-Lembege, M.; Vercauteren, J.; Dokhan, R.; Renard, P.; Devaux, G. Synthesis and 

binding affinities of a series of 1,2-benzisoxazole-3-carboxamides to dopamine and serotonin receptors. Eur. 

J. Med. Chem. 1996, 31, 957-964. 

[6] Villalobos, A.; Blake, J. F.; Biggers, C. K.; Butler, T. W.; Chapin, D. S.; Chen, Y. L.; Ives, J. L.; Jones, S.B.; 

Liston, D.R. Novel benzisoxazole derivatives as potent and slective inhibitors of acetylcholinesterase. J. Med. 

Chem. 1994, 37, 2721-2734. 

[7] Roman, G.; Comanita, E.; Comanita, B. Synthesis and reactivity of Mannich bases: Part 15. Synthesis of 3-(2-

(1-pyrazolyl)ethyl)-1,2-benzisoxazoles. Tetrahedron 2002, 58, 1617-1622. 

[8] Kalkote, U. R.; Goswami, D. D. New synthesis of 1,2-benzisoxazole derivatives. Aust. J. Chem. 1977, 30, 

1847-1850. 

[9] Stokker, G. Preparation of 1,2-benzisoxazoles from salicylaldoximes via trichloro-acetyl isocyanate. J. Org. 

Chem. 1983, 48, 2613-2615. 

[10] Shastri, R. A.; Pedgaokar, S. V.; Selulkar, S. S.; Jadhav, S. B. Microwave induced synthesis of 3-substituted 

1,2-benzisoxazole derivatives. J. Ind. Chem. Soc. 2008, 85, 574-576.  

[11] Rajanarendark, E. ; Kalyan Rao, E. ; Karunakar, D. Microwave assisted rapid and efficient synthesis of 2,1 –

benzoisoxazoles. Ind. J. Chem. Sec. B. 2006, 45, 805-807. 

[12] Welton, T.  Room-Temperature Ionic Liquids. Solvents for Synthesis and Catalysis. Chem. Rev. 1999, 99, 

2071-2084. 

[13] Sheldon, R. Catalytic reactions in ionic liquids. Chem. Commun. 2001, 2399-2407.  



synthesis of 1,2-benzisoxazole derivatives 

 

78 

    [14] Zhao, D.; Wu, M.; Kou, Y.; Min, E. Ionic liquids: applications in synthesis. Catal. Today 2002, 157-189. 

[15] Peng, J. J.; Deng, Y. Q. Catalytic Beckmannn rearrangement of ketoximes in ionic liquids. Tetrahedron Lett. 

2001, 42, 403-405.  

[16] Shen, Z. L.; Zhou, W. J.; Liu, Y. T.; Ji, S. J.; Loh, T. P. One-pot chemoenzymatic syntheses of 

enantiomerically-enriched O-acetyl cyanohydrins from aldehydes in ionic liquid. Green Chem. 2008, 10, 283-

286.  

[17] Gong, K.; He, Z-W.; Xu, Y.; Fang, D.; Liu, Z. L. Green synthesis of 5-benzylidene rhodanine derivatives 

catalyzed by 1-butyl-3-methyl imidazolium hydroxide in water. Monatsh. Chem. 2008, 139, 913-915. 

[18] Fischer, T.; Sethi, A.; Welton, T.; Woolf, J. Diels-Alder reactions in room-temperature ionic liquids. 

Tetrahedron Lett. 1999, 40, 793-796.  

[19] Le Boulaire, V.; Gree, R.  Wittig reactions in the ionic solvent [bmim][BF4]. Chem. Commun. 2000, 2195-

2196.  

[20] Ji, S. J.; Jiang, Z. Q.; Lu, J.; Loh, T. P. Facile ionic  liquids-promoted one-pot synthesis of 

polyhydroquinoline derivatives under solvent-free conditions. Synlett 2004, 5, 831-835. 

[21] Ranu, B. C.; Banerjee, S. Ionic liquid as catalyst and reaction medium. The dramatic influence of a task-

specific ionic liquid, [bmIm]OH, in Michael addition of active methylene compounds to conjugated ketones, 

carboxylic esters, and nitriles. Org. Lett. 2005, 7 (14), 3049–3052. 

[22] Ranu, B. C.; Jana, R. Ionic liquid as catalyst and reaction medium - a simple, efficient and green procedure for 

Knoevenagel condensation of aliphatic and aromatic carbonyl compounds using a task-specific basic ionic 

liquid. Eur. J. Org. Chem. 2006, 3767 – 3770. 

[23] Kahveci, B.; Ozil, M.; Serdar, M. Microwave-assisted synthesis of some 1,2,4-triazol-5-one derivatives. 

Heteroatom Chem. 2008, 19, 38-42.  

[24] Karale, B. K.; Chavan, V. P.; Mane, A. S.; Hangarge, R. V.; Gill, C. H.; Shingare, M. S. Microwave induced 

synthesis 3-methyl-4-[(chroman-3-yl)methylene]-1-phenyl pyrazolin-5-(4H)-ones with alumina support in 

solvent free conditions. Synthetic Comm 2002, 32, 497-503. 

[25] Shindalkar, S. S.; Madje, B. R.; Shingare, M. S. Microwave induced protection and deprotection of 4-oxo-

(4H)-1-benzopyran-3-carbaldehydes catalyzed by Envirocat EPZ10
R
. .Mendeleev Commun. 2007, 17, 43-44.  

[26] Hangarge, R. V.; Jarikote, D. V.; Shingare, M. S. Knoevenagel condensation reactions in an ionic liquid. 

Green Chem. 2002, 4, 266-268. 

[27] Madje, B. R.; Patil, P. T.; Shindalkar, S. S.; Benjamin, S. B.; Shingare, M. S.; Dongare, M. K. Facile 

transesterification of β-ketoesters under solvent-free condition using borate zirconia solid acid catalyst. Catal. 

Commun. 2004, 5, 353-357.  

[28] Pawar, S. S.; Dekhane, D. V.; Shingare, M. S.; Thore, S. N. Sodium 2-(2-pyridin-3-ylethylamino)sulfonate: an 

efficient ligand and base for palladium-catalyzed Heck reaction in aqueous media. Tetrahedron Lett. 2008, 49, 

4252-4255.  

[29] Sadaphal, S. A.; Shelke, K. F.; Sonar, S. S.; Shingare, M. S. Ionic liquid promoted synthesis of Bis(indolyl) 

methanes. Central Eur. J. Chem. 2008, 6, 622-626.  

[30] Diwakar, S. D.; Bhagwat, S. S.; Shingare, M. S.; Gill, C. H. Substituted 3-(-2-(4-nitrophenyl)-2-(1H-tetrazol-

5-yl) vinyl)-4H-chromen-4-ones as novel anti-MRSA agents: Synthesis, SAR, and in-vitro assessment. 

Bioorg. Med. Chem. Lett. 2008, 18, 4678-4681. 

[31] Shelke, K. F.; Sapkal, S. B.; Shingare, M. S. Ultrasound-assisted one-pot synthesis of 2,4,5-triarylimidazole 

derivatives catalyzed by ceric (IV) ammonium nitrate in aqueous media. Chien Chem Lett. 2009, 20, 283-287. 

[32] Sapkal, S. B.; Shelke, K. F.; Shingate, B. B.; Shingare, M. S. Nickel nanoparticle-catalyzed facile and efficient 

one-pot synthesis of polyhydroquinoline derivatives via Hantzsch condensation under solvent-free conditions. 

Tetrahedron Lett. 2009, 50, 1754-1756. 

 
© 2009 Reproduction is free for scientific studies 

 


