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ABSTRACT 
In this article, a multicomponent reaction of aromatic ketone, aromatic aldehyde, and aromatic amine that results in the 

formation of -amino carbonyl ligands using a Sonochemical method is described. Sulfamic acid, a green and 
environmental friendly catalyst, catalyzed the reaction. There was no side products produced during the reactions. The 
present study highlights a fast reaction time, the use of a catalyst, a non-toxic process, simple procedure, and quick 
product separation. On the basis of 1H NMR spectral analysis, the structures of the synthesized compounds were 
verified.  
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1. INTRODUCTION  
Multicomponent reactions (MCRs) are reactions in 
which three or more components are interacted to 
produce preferably one product that includes all of the 
initial reactants' essential components. By reducing the 
number of synthetic steps, energy use, and waste 
generation, MCRs help to meet the requirements of an 
environmentally friendly procedure [1-10]. As a result, 
discovering new MCRs and building on those that 
already exist, is of great interest. The Mannich reaction, 

for example, is used to produce -amino carbonyl 
compounds [11]. The development of carbon-carbon 
bonds is essential for the formation of organic 
compounds, and there has recently been a lot of 
research in this field [12-16]. The Mannich reaction is 
important in the formation of a broad range of organic 
molecules [17-24]. The Mannich reaction, which yields 

industrially and biologically essential -amino carbonyl 

compounds, is a classic method for preparing -amino 
ketones and aldehydes. 
The classical reactions encounter a variety of significant 
shortcomings, including harsh reaction conditions, 
extreme side reactions, substrate limits, costly reagents 
or catalysts, as well as a long reaction performance and 
low yield. Researchers are working to build eco-friendly 
ways to address the disadvantages of many conventional 
methods [25-32]. Sulfamic acid has recently emerged as 

a potential alternative for a variety of acidic catalysts 
[33-37]. In the present paper, a facile and efficient 

method for preparation of -amino carbonyl com-
pounds by Mannich reaction of acetophenone with 
aldehyde and aromatic amines in presence of sulfamic 
acid by Sonochemical approach has been presented.  
 
2. MATERIAL AND METHODS  
2.1. General Remarks 
The AR grade chemicals were purchased and used as 
received. The reactions were monitored by using thin-
layer chromatography on Merck Aluminium TLC plate, 
silica gel coated with fluorescent indicator F254. Prior 
to use, all of the glass apparatus were washed and dried 
in the oven. Solvents were distilled before use. 
 
2.2. Synthesis procedure 
To an equimolar mixture (0.01mol) of acetophenones 
(1), aromatic aldehydes (2), and aromatic amines (3) in 
conical flask, catalytic amount of sulfamic acid was 
added. To this mixture, 15 mL methanol solvent was 
added. The mixture was subjected to ultrasound 
irradiation until the completion of product. The 
reaction was monitored by TLC. The crude products 
were recrystallized from ethyl acetate. The structures of 
the synthesized compound were affirmed on the basis of 
1H NMR spectral analysis. 
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Scheme 1: Sulfamic acid catalyzed synthesis of -amino carbonyl ligands 
 
3. RESULTS AND DISCUSSION 
The desired compounds were synthesized using a green 
method involving ultrasound irradiation and a sulfamic 
acid catalyst. When acetophenone, benzaldehyde, and 
aniline were exposed to ultrasound irradiation in the 
presence of a sulfamic acid catalyst, the product was 
obtained in a surprising amount of time, as indicated by 
TLC. 
 
3.1. Spectral analysis of selective compounds 
3.1.1. 1,3-diphenyl-3-(phenylamino)propan-1-one 

(4a) 
1H NMR (500 MHz, CDCl3): δ 3.51 (m, 2H), 5.01 (t, 
1H), 6.62 (d, 2H), 6.69 (m, 1H), 7.12 (m, 2H), 7.23 
(m, 1H), 7.32 (m, 2H), 7.47 (m, 4H), 7.55 (m, 1H), 
7.99 (m, 2H). 
 
3.1.2. 3-((4-chlorophenyl)amino)-1,3-diphenylpro-

pan-1-one (4b) 
1H NMR (500 MHz, CDCl3) 3.47 (d, 1H), 3.47 (d, 
1H), 4.90 (m, 1H), 6.67 (d, 2H), 6.62- 6.68(m, 1H), 
7.04-7.31 (m, 2H), 7.20 (d, 1H), 7.28 (m, 2H), 6.35 
(d, 2H), 7.05(d, 2H), 7.89 (d, 2H). 
 
3.1.3. 1-(4-bromophenyl)-3-phenyl-3-(phenyl-

mino)propan-1-one (4c) 
1H NMR (500 MHz, CDCl3) δ 3.48 (m, 2H), 5.04 (t, 
1H), 6.63 (t, 2H), 6.70 (t, 1H), 7.12 (t, 2H), 7.23 (d, 

1H), 7.31 (t, 2H), 7.48 (d, 2H), 7.57 (d, 2H), 7.80-
7.72 (m, 2H). 
 
3.1.4. 3-(4-chlorophenyl)-1-phenyl-3-(phenylmino 

)propan-1-one(4e) 
1H NMR (500 MHz, CDCl3) δ 3.49 (m, 2H), 5.07 (t, 
1H), 6.55 (m, 2H), 6.70(m, 1H), 7.16-7.08 (t, 2H), 
7.35-7.24 (t, 2H), 7.51-7.38 (m, 4H), 7.68 (t, 1H), 
7.93 (d, 2H). 
 
3.1.5. 3-(4-bromophenyl)-1-phenyl-3-(phenylmino 

)propan-1-one (4i) 
1H NMR (500 MHz, CDCl3) δ 3.48 (m, 2H), 5.08 (m, 
1H), 6.55 (d, 2H), 6.70 (m, 1H), 7.15-7.07 (m, 2H), 
7.45 (d, 2H), 7.48 (m, 4H), 7.64-7.54 (t, 1H), 7.96-
7.86 (m, 2H). 
 
3.1.6. 3-((4-bromophenyl)amino)-1,3-diphenylpro-

pan-1-one (4j) 
1H NMR (500 MHz, CDCl3) δ 3.49 (m, 2H). 4.95 (t, 
1H), 6.46 (d, 2H), 7.15 (d, 2H), 7.24 (m, 1H), 7.35 
(t,2H), 7.45 (m,4H), 7.60 (m,1H), 7.97-7.86 (m, 2H). 
Other reactions were carried out as a result of this 
exciting result, and all of them produced excellent 
yields with no side products. The key results of the 
current synthetic technique were that the study required 
a short time, simple procedure, excellent yields, and 
ease of product isolation. Table 1 portrays the 



 

                                                                         Patil A., J Adv Sci Res, 2021; 12 (2) Suppl 2: 340-343                                                                342                     

Journal of Advanced Scientific Research, 2021; 12 (2) Suppl 2: July-2021 

substituent nature, names, time and yield of the of 

synthesized-amino carbonyl ligands. Proton magnetic 
resonance spectral analysis was used to validate the 

structures of the -amino carbonyl ligands. All the 

spectra were clear and showed signals consistent with 
the product structure, indicating that only one product 
was formed. Since this technique is so reliable, it could 

also be used to render other -amino carbonyl ligands. 

 

Table 1: Name of the of synthesized-amino carbonyl ligands 
Entry R1 R2 R3 Structure of the product Time Yield 

4a H H H 1,3-diphenyl-3-(phenylamino)propan-1-one 2 90 
4b H H Cl 3-{(4-chlorophenyl)amino}-1,3-diphenylpropan-1-one 2.5 95 
4c Br H H 1-(4-bromophenyl)-3-phenyl-3-(phenylamino)propan-1-one 2 96 
4d Cl H H 1-(4-chlorophenyl)-3-phenyl-3-(phenylamino)propan-1-one 3 98 
4e H Cl H 3-(4-chlorophenyl)-1-phenyl-3-(phenylamino)propan-1-one 2 89 
4f F H H 1-(4-fluorophenyl)-3-phenyl-3-(phenylamino)propan-1-one 3 85 
4h H F H 3-(4-fluorophenyl)-1-phenyl-3-(phenylamino)propan-1-one 2 87 
4i H Br H 3-(4-bromophenyl)-1-phenyl-3-(phenylamino)propan-1-one 1.5 94 
4j H H Br 3-{(4-bromophenyl)amino}-1,3-diphenylpropan-1-one 3 95 

 
4. CONCLUSION 

In summary, for the synthesis of -amino carbonyl 
ligands, an environment friendly multicomponent 
reaction between aromatic ketones, aromatic aldehydes, 
and aromatic amines has been employed. Under the 
Sonochemical approach, sulfamic acid was used as a 
green catalyst. During the reactions, no side products 
were produced, which is important. The current 
method's strengths include a straightforward process 
and work-up, a low cost, and a benevolent approach, 
among others. 
 
Funding 
No funding was received to carry out research 
presented in this paper. 
 
Conflict of Interest  
Author declares no conflict of interest. 
 
5. ACKNOWLEDGEMENT 
The author would like to acknowledge Department of 
Zoology and Department of Chemistry for providing 
necessary research facilities to carry out the present 
research. 
 
6. REFERENCES 
1. Banerjee S, Horn A, Khatri H, Sereda G, 

Tetrahedron Lett.,  2011;  52(16):1878-1881. 
2. Maleki A, Tetrahedron, 2012; 68(38):7827-7833. 
3. Huang B, Zeng L, Shen Y, Cui S, Angew. 

Chem., 2017; 56(16):4565-4568. 
4. Nandakumar A, Thirumurugan P, Perumal  PT, 

Vembu P, et al, Bioorg. Med. Chem. Lett., 2010; 
20(14):4252-4258. 

5. Adole VA, Pawar TB, Koli PB, Jagdale BS, J. 
Nanostructure Chem., 2009; 9(1):61-76. 

6. Khan AT, Lal M, Khan MM, Tetrahedron Lett., 2020; 
51(33):4419-4424. 

7. Reddy MM, Jayashankara VP, Pasha MA, Synth. 
Commun., 2010; 40(19):2930-2934. 

8. Zhu SL, Ji SJ, Su XM, Sun C, et al, Tetrahedron Lett., 
2008: 49(11):1777-1781. 

9. Santra S, Andreana PR, Org. Lett., 2007; 
9(24):5035-5038. 

10. Shen Y, Huang B, Zeng L, Cui S, Org. Lett., 2007; 
19(17):4616-4619. 

11. Sahoo S, Joseph T, Halligudi SB, J. Mol. 
Catal., 2006; 244(1-2):179-182. 

12. Trost BM, Li CJ, J. Am. Chem. Soc., 1994; 
116(7):3167-3168. 

13. Trzeciak AM, Ziółkowski JJ, Coord. Chem. 
Rev., 2005; 249(21-22):2308-2322. 

14. Sharafi-Kolkeshvandi M, Nematollahi D, Nikpour 
F, J. Electrochem. Soc., 2016; 163(6):G75. 

15. Fagnoni M, Dondi D, Ravelli D, Albini A, Chem. 
Rev., 2007; 107(6):2725-2756. 

16. Dermenci A, Dong G, Sci. China Chem., 2013; 
56(6):685-701. 

17. Arend M, Westermann B, Risch N, Angew. 
Chem., 1998; 37(8):1044-1070. 

18. List B, J. Am. Chem. Soc., 2000; 122(38):9336-
9337. 

19. Noller CR, Baliah V, J. Am. Chem. Soc., 1948; 
70(11):3853-3855. 



 

                                                                         Patil A., J Adv Sci Res, 2021; 12 (2) Suppl 2: 340-343                                                                343                     

Journal of Advanced Scientific Research, 2021; 12 (2) Suppl 2: July-2021 

20. Petasis NA, Akritopoulou I, Tetrahedron Lett., 1993; 
34(4):583-586. 

21. Jiang R, Liu H, Liu M, Tian J, et al, Mater. Sci. Eng. 
C, 2017; 81:416-421. 

22. Zhu WR, Liu K, Weng J, Huang WH, et al, Org. 
Lett., 2010; 22(13):5014-5019. 

23. Zhang M, Shen C, Jia T, Qiu J, et al, Spectrochim. 
Acta A Mol. Biomol. Spectrosc., 2020; 231:118105. 

24. Dotsenko VV, Krivokolysko SG, Litvinov VP, Russ. 
Chem. Bull., 2012; 61(1):131-135. 

25. Adole VA, World J. Pharm. Res., 2020; 9(6):1067-
1091. 

26. Patil MP, Singh RD, Koli PB, Patil KT, et al, 
Microb. Pathog., 2018; 121:184-189. 

27. Adole VA, Koli PB, Shinde RA, Shinde RS, Mater. 
Sci. Res. India, 2020; 17(special issue2020):41-53. 

28. Filimonov VO, Dianova LN, Beryozkina TV, Mazur 
D, et al, J. Org. Chem., 2019; 84(21):13430-13446. 

29. Akbarzadeh Z, Safaei-Ghomi J, Green Chem. Lett. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Rev, 2020; 13(2):141-154. 
30. Koli PB, Kapadnis KH, Deshpande UG, Patil MR, J. 

Nanostructure Chem., 2018; 8(4):453-463. 
31. Siddiqui ZN, Khan T, Tetrahedron Lett., 2013; 

54(29):3759-3764. 
32. Kenchappa R, Bodke YD, Peethambar SK, Telkar S, 

et al, Med. Chem. Res., 2013; 22(10):4787-4797. 
33. Guchhait G, Misra AK, Catal. Commun., 2011; 

14(1):52-57. 
34. Jadhav SJ, Patil RB, Kumbhar DR, Patravale AA, 

Chandam DR, et al, J. Heterocycl. Chem., 2017; 
54(4):2206-2215. 

35. Kamal A, Babu KS, Vardhan MV, Hussaini SA, et 
al, Bioorg. Med. Chem. Lett. 2015; 25(10):2199-
2202. 

36. Brahmachari G, ACS Sustain. Chem. Eng., 2015; 
3(9):2058-2066. 

37. Santra A, Guchhait G, Misra AK, Green 
Chem., 2011; 13(5):1345-1351. 

 


	Multicomponent reactions (MCRs) are reactions in which three or more components are interacted to produce preferably one product that includes all of the initial reactants' essential components. By reducing the number of synthetic steps, energy use, a...

