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Abstract. 

Oximes are nitrogen-containing organic compounds and prepared by the condensation reaction 

of carbonyl compounds with hydroxylamine hydrochloride in the presence of base. Sometimes 

acid or base sensitive functional group present in aldehyde and ketone, so these classical 

methods are not suitable for these aldehydes and ketones. So the several improvements have 

been made for the synthesis of oxime. Several catalysts can be used for the synthesis of oximes. 

We used various amino acids for the synthesis of 5-Arylfuran-2-carbaldehyde oximes. These 

were found to be excellent catalysts for the synthesis of oximes. 
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Introduction: 

Oximes  are nitrogen-containing organic compounds [1].Basically, oximes belongs to the imines 

family [2], easily available [3] and well known organic compounds [3, 4]. Oximes are highly 

crystalline compounds. They are used for  the protection of carbonyl compounds, but also for the 

purification of carbonyl compounds [2, 5].  

 

Oximes were usually prepared by the condensation reaction of carbonyl compounds with 

NH2OH.HCl (hydroxylamine hydrochloride) in the presence of base [6]. Oximation is an 

important reaction in organic chemistry because oximes not only protect the ketonic and 
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aldehydic functions but also used for the identification and purification of aldehydes and ketones 

[5, 7]. Oximes also have different types of applications in different fields. Oximes have many 

important applications in the field of agriculture. They are used as fungicides and herbicides [8]. 

In the coordination chemistry oximes act as versatile ligands. In hydrometallurgy, 

salicylaldoxime (4) is used as a chelator and exractant for the extraction of several substances 

[9]. In industry, oximes acts as an intermediate for the synthesis of caprolactam (5) [10]. 

Perillartine, (6) which is also known as perilla sugar is used as artificial sweetener. It is the 

oxime of perillaldehyde. It is 2000 times as sweet as sucrose. Mainly in Japan it is used as 

artificial sweetener. Some oximes are used as commercial fragrances i.e. buccoxime (7) and 5-

methyl-3-heptanone oxime [11]. Some oxime used as nerve agent’s antidotes. These antidotes 

are methoxime, pralidoxime. Some oxime exhibit antimicrobial, analgesic, local anesthetic and 

antifungal activities [12].  

 

Currently, several methods for the synthesis of oximes are described in the literature such as the 

use of formic acid HCOOH [13], pyridine chloroform[14], CaO [15], ethanol-pyridine [16], ZnO 

[17], sodium hydroxide NaOH [18-21], sodium sulphate Na2SO4 under ultrasound irradiation 

[13], ethylenediamine and oxone [22], hyamine [23], Bi2O3[24], Cu-SiO2[25], 

DOWEX(R)50WX4 [26], Na2CaP2O7[27], Fe3O4 [28], K2CO3 [29], animal bone meal [30], 

chemically treated eggshell wastes as a heterogeneous catalyst [31] , Cu-SiO2[25], phase transfer 

catalysts PTC [18], wet basic Al2O3 in the presence of microwave irradiation [32], heterogeneous 

polyoxometalates [33, 34], basic ionic liquid 1-butyl-3-methylimidazolium hydroxide [35], 

NH2OH.HCl in the presence of K2CO3 [29], NH3 with an oxidant catalyst system [36-41], 

Dowex 50WX4 [26], SiO2 with NH2OH in the presence of microwave [42], CaO in the absence 

of solvent [15], ethylenediamine with oxone [22], Na2SO4 over ultrasound irradiation [13], 
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TiO2/SO4
2- solid super acid [43], clay based titanium silicalite-1 [44], titanyl acetylacetonate with 

NH2OH [45], host (dealuminated zeolite Y)-guest (12-molybdo-phosphoric acid) nanocomposite 

[46], Bi2O3 with NH2HCl [24] and organo-SOMO catalysts [47].We prepared oximes in our 

laboratory by refluxing 5-Arylfuran-2-carbaldehydes with hydroxylamine hydrochloride by 

using piperidine as a catalyst[48]. But all these methods have number of limitations. They 

generate large amount of toxic wastes, the reagents used are very expensive. Therefore, it is 

necessary to develop new methods for the synthesis of oximes which require mild and 

environment friendly conditions in order to reduce the adverse effects on human beings. This can 

be done by minimizing or eliminating the use of toxic catalyst and generation of hazardous by-

products or wastes. So herein we wish to report the facile synthesis of 5-Arylfuran-2-

Carbaldehyde oximes in ethanol as solvent in the presence of various amino acids as catalysts. 

Experimental: 

Reagents and chemicals:  

All the chemicals and reagents used in the present study were of analytical grade and purchased 

from Merk or Aldrich. The chemicals were used without further purification; if required, 

standard methods were used for their purification. 

Instrumentation:  

The melting points of the synthesized compounds were determined on GallenKemp melting 

point apparatus and are uncorrected. FTIR spectra were recorded in the spectral range 4000-400 

cm-1 on Bruker Tensor 27 using standard methods.. The 1H NMR and 13C-NMR spectra were 

taken on Bruker DPX instrument at 400 MHz. High resolution mass spectra were recorded on 

Finnigan MAT 312. 

Synthesis of Oximes: General Method A 

Equimolar quantities of 5-Arylfuran-2-carbaldehyde (1-3) (0.01 mole) and hydroxylamine 

hydrochloride (0.01 mole) were taken into a round bottom flask of 50ml. Add 0.01mmol of 

catalyst into the reaction mixture. Different amino acid i.e. glutamic acid, tryptophan, glycine, 

leucine, methionine, phenyl alanine, proline, valine, arginine were used as catalysts. Reaction 
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mixture was refluxed for 4 hours in the presence of ethanol (EtOH) solvent. After completion of 

time, desired product was obtained in form of precipitates, filtered and recrystallizes it from 

ethanol. 

By following General method “A”  these oximes were prepared by using different amino acids as 

a catatlyst. 

Synthesis of 5-(2-nitrophenyl) furan-2-carbaldehyde oxime (1)[48]:  

M.P:194°C, FTIR (KBr) (v, cm-1): 1639.02 (C=N oxime) 1532.80 and 1350.86 (Asym and sym -NO2), 

1H NMR  (CDCl3, 300MHz), δ ppm( J, Hz): 7.992-7.267 (4H, m, arom.), 7.096 (1H, d, J = 3.9, H-3), 

6.910 (1H, d, J = 3.9, H-4)  13C NMR (CDCl3, 75 MHz) δ ppm: 151.03, 150.28, 150.25, 147.17, 132.82, 

130.27, 129.58, 124.25, 122.20, 119.50, 112.40 (Ar-C) Anal.Calcd.for C11H8N2O4: C 56.89; H 3.44; N 

12.06, Found C 56.75; H 3.40; N 11.86 %,  

Synthesis of 5-(2-methyl-5-nitrophenyl) furan-2-carbaldehyde oxime (2)[48]: 

M.P: 178°C FTIR (KBr) (v, cm-1): 2361.34 (Aromatic ring), 1643.67 (C=N oxime), 1523.78 and 

1360.65 (Asym and sym -NO2), 1H NMR (CDCl3, 300MHz), δ ppm( J, Hz): 87.852-7.425 (3H, m, 

arom.), 7.235 (1H, d, J = 2.3, H-3), 6.980 (1H, d, J = 2.3, H-4), 2.428 (3H, s, CH3).  13C NMR  (CDCl3, 

75 MHz) δ ppm:154.39, 151.23, 133.98, 132.65, 131.06, 130.98, 129.76, 127.54, 122.83, 118.96, 110.67 

(Ar-C), 15.67 (CH3) Anal.Calcd. for C12H10N2O4: C 58.53; H 4.06; N 11.38, Found C 58.42; H 3.92; N 

11.09 %, 

Synthesis of 5-(2,3-dichlorophenyl) furan-2-carbaldehyde oxime (3)[48]: 

M.P: 210-212°CFTIR (KBr) (v, cm-1): 2360.98 (Aromatic ring), 1640.89 (C=N oxime), 1091.29 (C-Cl).  

1H NMR  (CDCl3, 300MHz), δ ppm ( J, Hz): 7.930-7.420 (3H, m, arom.), 7.378 (1H, d, J = 2.9, H-3), 

6.993 (1H, d, J = 2.9, H-4). 13C NMR  (CDCl3, 75 MHz) δ ppm:155.43, 151.89, 133.90, 132.73, 131.56, 

130.90, 128.79, 127.65, 121.80, 119.60, 110.65 (Ar-C)Anal.Calcd. for C11H7 Cl2NO2: C 51.76; H 2.74; N 

5.49 Found C 51.49; H 2.85; N 5.68 %. 
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Results and discussion 

During the work various 5-arylfuran-2-carbaldehyde oximes were prepared by the reaction of 5-

arylfuran-2-carbaldehydes with hydroxylamine hydrochloride in the presence of different amino 

acids as catalysts. 

Synthesis of 5-arylfuran-2-carbaldehyde oximes: 

 

Scheme:1 

General Mechanism: 
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Scheme:2 

Keeping in view the efficacy of amino acid catalysts for the synthesis of  2,4,5-triaryl-1H-

imidazoles [49] with encouraging results, various amino acid were used for the synthesis of 5-

Arylfuran-2-carbaldehydes. Once again, excellent yields were obtained (Scheme-I, Table-1) 

under solvent less condition (green procedure) by just heating a mixture of aromatic aldehyde 

and hydroxylamine hydrochloride with the amino acid catalyst for a few minutes on a water bath 

to give the product in excellent yields. One of the major advantages of using amino acids as 

catalysts is in the isolation and purification of the desired product. The amino acids are usually 

soluble in water and are eliminated during work-up and purification. 
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A plausible mechanistic explanation for the amino acid catalyzed synthesis of 5-Arylfuran-2-

carbaldehyde oximes has been depicted in Scheme-2. For the present work, only a few 

representative aromatic aldehydes were used to check the feasibility of amino acid catalysis in 

these reactions. The yields in all three cases were comparable.  

Table 1: Amino acid catalyzed synthesis of of 5-Arylfuran-2-carbaldehyde oxime: 

Structure of Product Catalyst  %Yield 

 

O C
NOH

H

NO2

 

Glutamic acid 97 

Tryptophan 92 

Glycine 85 

Leucine 90 

Methionine 88 

Phenyl alanine 82 

Proline 88 

Valine 70 

Arginine 76 

 

O C

CH3

O2N NOH

H

 

 

Glutamic acid 95 

Tryptophan 90 

Glycine 80 

Leucine 94 

Methionine 80 

Phenyl alanine 84 

Proline 90 

Valine 85 

Arginine 88 

 

O C
NOH

H
Cl

Cl  

Glutamic acid 92 

Tryptophan 90 

Glycine 90 

Leucine 92 

Methionine 88 

Phenyl alanine 90 

Proline 90 

Valine 86 

Arginine 90 

 

In conclusion, an efficient and another green method for the synthesis of 5-Arylfura-2-

carbaldehydes, mediated by amino acids is presented. Seven representative amino acids have 

been used but the list is not exhaustive 

Acknowledgments 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                   ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                    VOLUME 20 ISSUE 01 JANUARY 2024                                                   564-574   

 
 

 

 The author (SA) would like to acknowledge the financial support by HEC, Govt. of Pakistan, for 

SRGP grant #421..   

Conflict of Interest 

There is no conflict of interest 

References 

1. Sørensen, M., E.H. Neilson, and B.L. Møller, Oximes: unrecognized chameleons in 

general and specialized plant metabolism. Molecular Plant, 2018. 11(1): p. 95-117. 

2. Kamble, S., N. Kanoujiya, and D. Nikam, Solventless green approach for synthesis of 

oxime using grindstone chemistry. 1. Studies on eugenol. 9: p. 29. 

3. Rappoport, Z. and J.F. Liebman, The Chemistry of Hydroxylamines, Oximes and 

Hydroxamic Acids, Volume 1. Vol. 175. 2008: John Wiley & Sons. 

4. Marrs, T.C., Toxicology of organophosphate nerve agents, in Chemical warfare agents: 

toxicology and treatment. 2007, Wiley Online Library. p. 191-221. 

5. Greene, T.W. and P.G. Wuts, Protective groups in organic synthesis. 1999: p.:355-358. 

6. Hajipour, A., 1-Benzyl-4-aza-1-azoniabicyclo [2.2. 2] octane periodate: a mild and 

efficient oxidant for the cleavage of oxime double bonds under anhydrous conditions. 

Journal of Chemical Research, Synopses, 1998(3): p. 122-123. 

7. Sandler, S. and W. Karo, Organic functional group preparations, Acad. Press, Orlando, 

1989. 12. 

8. Song, B.-A., et al., Recent advance in synthesis and biological activity of oxime 

derivatives. Chin J Org Chem, 2005. 25(5): p. 507-525. 

9. Smith, A.G., P.A. Tasker, and D.J. White, The structures of phenolic oximes and their 

complexes. Coordination chemistry reviews, 2003. 241(1-2): p. 61-85. 

10. Ritz, J., et al., doi: 10.1002/14356007. a05_031. pub2. 2005. Caprolactam. Ullmann's 

Encyclopedia of Industrial Chemistry. 

11. Panten, J. and H. Surburg, Flavors and fragrances, 2. Aliphatic compounds. Ullmann's 

Encyclopedia of Industrial Chemistry, 2000: p. 1-55. 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                   ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                    VOLUME 20 ISSUE 01 JANUARY 2024                                                   564-574   

 
 

 

12. Gopalakrishnan, M., J. Thanusu, and V. Kanagarajan, A simple and efficient grindstone 

chemistry solid-state reaction procedure for the synthesis of heterocyclic oximes in dry 

media. Journal of the Korean Chemical Society, 2008. 52(5): p. 523-529. 

13. Li, J.-T., X.-L. Li, and T.-S. Li, Synthesis of oximes under ultrasound irradiation. 

Ultrasonics sonochemistry, 2006. 13(3): p. 200-202. 

14. Sosnovsky, G., Krogh, JA; Umhoefer. SG. Synthesis, 1979: p. 722-724. 

15. Sharghi, H. and M.H. Sarvari, A mild and versatile method for the preparation of oximes 

by use of calcium oxide. Journal of Chemical Research, 2000. 2000(1): p. 24-25. 

16. Miller, C.P. and D.H. Kaufman, Mild and efficient dehydration of oximes to nitriles 

mediated by the Burgess reagent. Synlett, 2000. 2000(08): p. 1169-1171. 

17. Sharghi, H. and M. Hosseini, Solvent-free and one-step Beckmann rearrangement of 

ketones and aldehydes by zinc oxide. Synthesis, 2002. 2002(08): p. 1057-1060. 

18. Osadchenko, I. and A. Tomilov, Phase-transfer catalysis in synthesis of oximes. Russian 

journal of applied chemistry, 2002. 75(3): p. 511-512. 

19. Abele, E., et al., Indole and Isatin Oximes: Synthesis, Reactions, and Biological Activity. 

Chemistry of Heterocyclic Compounds, 2003. 39(1): p. 3-35. 

20. Damljanović, I., M. Vukićević, and R.D. Vukićević, A simple synthesis of oximes. 

Monatshefte für Chemie/Chemical Monthly, 2006. 137(3): p. 301-305. 

21. Ramon, R.S., et al., Au/Ag-cocatalyzed aldoximes to amides rearrangement under 

solvent-and acid-free conditions. The Journal of organic chemistry, 2010. 75(4): p. 1197-

1202. 

22. Xia, J.-J. and G.-W. Wang, Efficient preparation of aldoximes from arylaldehydes, 

ethylenediamine and Oxone® in water. Molecules, 2007. 12(2): p. 231-236. 

23. Lad, U.P., M.A. Kulkarni, and R.S. Patil, Synthesis of oximes in aqueous medium using 

Hyamine as an ecofriendly catalyst at ambient temperature. RASAYAN Journal of 

Chemistry, 2010. 3(3): p. 425-428. 

24. Saikia, L., J.M. Baruah, and A.J. Thakur, A rapid, convenient, solventless green approach 

for the synthesis of oximes using grindstone chemistry. Organic and medicinal chemistry 

letters, 2011. 1(1): p. 1-6. 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                   ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                    VOLUME 20 ISSUE 01 JANUARY 2024                                                   564-574   

 
 

 

25. Ramanjaneyulu, K., et al., Cupper supported silica promoted one-pot synthesis of 

aromatic oxime derivatives. Der Pharma Chemica, 2012. 4(1): p. 473-478. 

26. Setamdideh, D., B. Khezri, and S. Esmaeilzadeh, Synthesis of oximes with NH2OH. 

HCl/DOWEX (R) 50WX4 system. Journal of the Chinese Chemical Society, 2012. 59(9): 

p. 1119-1124. 

27. Elmakssoudi, A., et al., Efficient conversion of aldehydes and ketones into oximes using 

a nanostructured pyrophosphate catalyst in a solvent-free process. Catalysis 

Communications, 2012. 29: p. 53-57. 

28. Zeynizadeh, B. and M. Karimkoshteh, Magnetic Fe 3 O 4 nanoparticles as recovery 

catalyst for preparation of oximes under solvent-free condition. Journal of Nanostructure 

in Chemistry, 2013. 3(1): p. 1-6. 

29. Kim, B.R., et al., A development of rapid, practical and selective process for preparation 

of Z-oximes. Journal of the Korean Chemical Society, 2013. 57(2): p. 295-299. 

30. Taleb, M.A., et al., Animal Bone Meal as new recyclable and ecological catalyst for the 

oximes Synthesis in solvent-Free Conditions. J Mater Environ Sci, 2016. 7(12): p. 4580-

4588. 

31. Taleb, M.A., et al., Chemically treated eggshell wastes as a heterogeneous and eco-

friendly catalyst for oximes preparation. Journal of Environmental Chemical 

Engineering, 2017. 5(2): p. 1341-1348. 

32. Goverdhan, L., Solventless preparation of oximes in the solid state and via microwave 

irradiation. Green Chemistry, 2001. 3(6): p. 275-277. 

33. Zhao, S., L. Huang, and Y.F. Song, Highly Selective and Efficient Lewis Acid–Base 

Catalysts Based on Lanthanide‐Containing Polyoxometalates for Oximation of 

Aldehydes and Ketones. European Journal of Inorganic Chemistry, 2013. 2013(10‐11): p. 

1659-1663. 

34. Fazaeli, R., S. Tangestaninejad, and H. Aliyan, Solvent-free selective oximation of 

aldehydes using facile and reusable heterogenous polyoxometalate. Catalysis 

Communications, 2007. 8(2): p. 205-210. 

35. Zang, H., et al., Ultrasound-promoted synthesis of oximes catalyzed by a basic ionic 

liquid [bmIm] OH. Ultrasonics sonochemistry, 2009. 16(3): p. 301-303. 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                   ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                    VOLUME 20 ISSUE 01 JANUARY 2024                                                   564-574   

 
 

 

36. Mantegazza, M., A. Cesana, and M. Pastori, Ammoximation of Ketones on titanium 

silicalite. Chemical industries-New York-marcel dekker-, 1996: p. 97-106. 

37. Tvarłzˇková, Z., et al., Role of surface complexes on titanium-silicate in the 

ammoximation of cyclohexanone with hydrogen peroxide. Applied Catalysis A: General, 

1991. 79(1): p. 105-114. 

38. Petrini, G., et al., Caprolactam via ammoximation. 1996: p. 33-48. 

39. Le Bars, J., J. Dakka, and R. Sheldon, Ammoximation of cyclohexanone and 

hydroxyaromatic ketones over titanium molecular sieves. Applied Catalysis A: General, 

1996. 136(1): p. 69-80. 

40. Armor, J.N., Ammoximation: direct synthesis of oximes from ammonia, oxygen and 

ketones. Journal of the American Chemical Society, 1980. 102(4): p. 1453-1454. 

41. Raja, R., G. Sankar, and J.M. Thomas, Bifunctional molecular sieve catalysts for the 

benign ammoximation of cyclohexanone: One-step, solvent-free production of oxime and 

ε-caprolactam with a mixture of air and ammonia. Journal of the American Chemical 

Society, 2001. 123(33): p. 8153-8154. 

42. Hajipour, A. and S. Mallakpour, A rapid and convenient synthesis of oximes in dry media 

under microwave irradiation. Journal of Chemical Research, Synopses, 1999(3): p. 228-

229. 

43. Guo, J.-J., et al., TiO2/SO42−: an efficient and convenient catalyst for preparation of 

aromatic oximes. Green Chemistry, 2001. 3(4): p. 193-195. 

44. Yip, A.C. and X. Hu, Catalytic activity of clay-based titanium silicalite-1 composite in 

cyclohexanone ammoximation. Industrial & engineering chemistry research, 2009. 

48(18): p. 8441-8450. 

45. Zeynizadeh, B. and E. Amjadi, Facile Oximation of carbonyl compounds with titanyl 

acetylacetonate/NH2OH system. Asian Journal of Chemistry, 2009. 21(5): p. 3611. 

46. Moghadam, M., et al., Host (nanocavity of dealuminated zeolite Y)–guest (12-

molybdophosphoric acid) nanocomposite material: An efficient and reusable catalyst for 

oximation of aldehydes. Applied Catalysis A: General, 2009. 358(2): p. 157-163. 

47. Gentili, P. and Pedetti. S, A remarkably simple α-oximation of aldehydes via organo-

SOMO catalysis. Chemical Communications, 2012. 48(43): p. 5358-5360. 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                   ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                    VOLUME 20 ISSUE 01 JANUARY 2024                                                   564-574   

 
 

 

48.    Aslam, S. Khakwani, S. Nazeer, A. Shahi, M. N. Yaqoob, A. Shafiq, H. Manazir, R. 

Nasim, F. H. Khan, M. A, Synthesis of Arylfuran oximes and their Bbiological 

evaluation , Asian Journal of Chemistry, 2016. 28 (6) p. 1210-1214 

49.     Ijaz, F. Noreen, S. Khan, M. N. Naureen, S. Khan, M. A. Munawar, M. A. Bernardino, M. 

A. R. Amino Acid-Catalyzed Synthesis of Triarylimidazoles-A New Green Protocol, 

Asian Journal of Chemistry, 2012. 24 (11) p. 5114-5116 


