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An efficient and eco-friendly synthesis of substituted-2, 3-

dihydroquinazolin-4(1H)-ones from direct cyclocondensation 

of anthranilamide with aromatic aldehydes using 

Fe3O4@SiO2SO3H (MNPs) as a recoverable and recyclable 

nano-catalyst in good to excellent yields in ethanol at 800C. The 

catalyst was readily separated using an external magnet and 

reusable without significant loss of their catalytic efficiency. 
 

Keywords: Substituted-2, 3-dihydroquinazolin-4(1H)-one, 
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INTRODUCTION 

 

Substituted-2, 3-dihydroquinazolin-4(1H)-one are an important 

class of heterocyclic compounds. This has made substituted-2, 

3-dihydroquinazolin-4(1H)-one very useful moiety in 

pharmacologically active compounds [1, 2]. Among the 

various classes of nitrogen containing heterocyclic compounds, 

dihydroquinazolin-4(1H)-one are important components of 

several pharmacologically active compounds such as 

antitumor, analgesic, anti-fibrillatory, antibiotic, antipyretic, 

analgesic, anti-hypertonic, diuretic, antihistamine, 

antidepressant, and vasodilating behavior anti-spermatogenic 

and vasodilatory efficacy [3-8]. In addition, a variety of 

synthetic routes have been reported for the synthesis of 2, 3-

dihydroquinazolin-4(1H)-ones derivatives [9-11]. Of these, the 

condensation of 2-anthranilamide with aldehydes or ketones is 

the most convenient methods for the synthesis of 2, 3-dihydro-  
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4(1H)-quinazolinones [12]. Various catalysts, such as 

TiCl4–Zn [13], Sc(OTf)3 [14], NH4Cl [15], HCl [16], p-TSA 

[17], SmI2 [18], DDQ [19], CuCl2 [20], MnO2 [21], I/KI 

[22], Yb(OTf) [23] and or solvent as oxidant [24], ionic 

liquid [25], ammonium chloride [26], tetrabutyl-

ammonium bromide [27], trifluoroethanol [28], acetic 

acid [29] and sulfamic acid [30] have been used to 

promote this reaction. However, many of these methods 

involve extended reaction times, the use of costly 

reagents or toxic organic solvents and also require 

tedious work-up procedures. The development of green 

processes, such as employing safe catalysts, waste 

minimization, replacing toxic solvents with H2O, and 

using O2 as an environmentally benign oxidant, in the 

chemical industry has gained significant attention in 

recent years [31]. Some catalysts had to be prepared in 

advance and their preparation required special effort. 

Therefore, the development of simple and efficient 

methods for the synthesis of substituted-2, 3-

dihydroquinazolin-4(1H)-one is of great importance.  

 

RESULTS AND DISCUSSIONS 

 
As part of our continuing research work in green 

chemistry [32], we were interested in developing an 

efficient synthetic route for the synthesis of 2, 3-di-

hydroquinazolin-4(1H)-ones. Earlier, Fe3O4@SiO2SO3H 

Nano catalyst was used for various organic 

transformations as a green catalyst. It was prepared 

according to the procedure reported in literature [33]. 

We performed the reaction between anthranilamide (1 

mmol), 4-hydroxybenzaldehyde (1.2 mmol) and 

Fe3O4@SiO2SO3H (50 mol%) in methanol under reflux 

condition to furnish 2-(4-hydroxyphenyl)-2, 3-

dihydroquinazolinone-4(1H)-one with 79% yield. To 

optimize the better reaction conditions, the reaction was 

carried out in different solvents (Table 1). It was 

observed that in ethanol good yield was obtained. The 

effect of concentration (mol%) of Fe3O4@SiO2SO3H 

nanoparticle was checked by performing reaction under 

different concentration (Table 2). It was observed that 20 

mol% was sufficient nanocatalyst for better results. 

 

 

Table 1: Effect of solvent on synthesis of substituted-2, 3-dihydroquinazolin-4(1H)-one 

Entry Solvent Time (h) Yield (%) 

1 Chloroform 12 57 

2 Acetone 12 52 

3 Dichloromethane 12 49 

4 Ethanol 6 90 

5 Methanol 7 79 

6 Toluene 10 57 

7 Acetonitrile 11 53 

8 DMF 7 75 

9 DMSO 7 70 

Reaction Conditions: Anthranilamide (1 mmol), 4-hydroxybenzaldehyde (1.2 mmol) and Fe3O4@SiO2SO3H (50 mol%). 

 

Table 2: Effect of concentration of Fe3O4@SiO2SO3H nanoparticles 

Entry Catalyst mol% Time (h) Yields (%) 

1 10 4 73 

2 15 4 78 

3 20 4 84 

4 25 4 84 

Reaction Conditions: Anthranilamide (1 mmol), 4-hydroxybenzaldehyde (1.2 mmol) and Fe3O4@SiO2SO3H nanoparticles 
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To show the generality of the present method, the 

optimized system was utilized for the synthesis of other 

derivatives. Various examples illustrating this novel and 

general method for the synthesis of 2, 3-dihydro-4(1H)-

quinazolinones are summarized in table 3. A verity of 

aryl aldehydes having different functionalities, such as 

halogen, methoxy, hydroxyl, and nitro groups furnished 

the corresponding substituted 2, 3-dihydro-4(1H)-

quinazolinones with 65-90% yields (Scheme 1). It is 

important to note that the synthesis of 2, 3-dihydro-

4(1H)-quinazolinones could not be achieved in the 

absence of the Fe3O4@SiO2SO3H nano-catalyst. All 

products are known compounds and structures of them 

were verified by comparison with their known physical 

and spectral (1H NMR and IR) data reported in literature 

[34]. 

Scheme 1 

 
 

Table 3: Synthesis of substituted-2, 3-dihydroquinazolin-4(1H)-one 

Entry Aryl aldehydes 2, 3-Dihydroquinazolin-4(1H)ones Time(h) M.P.(oC) Yield (%) 

 
1 
 

 
 

6 296 90 

 
2 
 

 
 

4 180 80 

3 

 
 

 
5.5 
 

225 65 

4 

 
 

4 170 82 

5 

 
 

5 109 75 

6 

 
 

4.5 203 86 
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7 

 
 

4 200 67 

8 

 

  

4.5 234 71 

9 

  

5 210 68 

10 

 
 

5.5 198 70 

11 

 
 

5 192 83 

12 

  

4.5 212 77 

13 

  

5 223 78 

14 

  

5.5 166 75 

15 

 
 

6 199 80 
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EXPERIMENTAL 

 
General procedure for synthesis of substituted-2, 3-

dihydroquinazolin-4(1H)-ones: 

 A mixture of anthranilamide (1 mmol), aldehyde (1.2 

mmol) and Fe3O4@SiO2SO3H nano-catalyst (20 mol%) 

was reflux at 80 °C for the appropriate time indicated in 

Table 3. The progress of reactions was monitored by 

TLC. After completion of the reaction, the catalyst was 

removed easily by adsorbing onto the magnetic stirring 

bar. The reaction mixture was filtered. The solvent was 

removed under reduced pressure. The crude product 

was extracted from ethyl acetate, washed with water 

and brine solution. The organic layer was dried over 

anhydrous sodium sulphate. Then, the solvent ethyl 

acetate was evaporated under reduced pressure. The 

crude product was recrystallized in ethanol to obtain 

corresponding substituted-2, 3-dihydroquinazolin-

4(1H)-ones with 65-90 % yields.  

 

2-(4-hydroxyphenyl)-2, 3-dihydroquinazolin-4(1H)-one 

(Entry 1): 1H NMR (CDCl3, 400 MHz): δ 5.00 (s, 1H), 6.80 

(d, 2H), 7.28 (s, 1H), 7.37 (t, 1H), 7.4 (d, 2H), 7.5 (d, 1H), 

7.6 (d, 1H), 7.7 (t, 1H), 8.48 (s, 1H), 16.20 (s, 1H); 13C 

NMR (CDCl3, 100 MHz): δ 63.04, 113.45, 120.75, 124.52, 

130.83, 131.86, 134.05, 142.59, 149.98, 156.21, 163.04, 

167.32. 

  

2-(4-methoxyphenyl)-2, 3-dihydroquinazolin-4(1H)-

one (Entry 2): IR (KBr) νmax: 1463, 1514, 1572, 1609, 

1670, 2932, 3053, 3181, 3297 cm–1;  1H NMR (DMSO-d6, 

300 MHz): δ 3.72 (s, 3H), 5.68 (s, 1H), 6.62-6.73 (m, 2H), 

6.90-6.98 (m, 3H), 7.18-7.25 (m, 1H), 7.39 (d, 2H), 7.59 (d, 

1H), 8.15 (s, 1H); 13C NMR (DMSO-d6, 75 MHz): δ 55.99, 

67.21, 114.50, 115.33, 115.80, 118.06, 128.27, 129.08, 

134.22, 134.25, 148.88, 160.70, 164.75. 

 

 2-phenyl-2, 3-dihydroquinazolin-4(1H)-one (Entry 3): 

IR (KBr) νmax: 1439, 1511, 1611, 1656, 2933, 3059, 3184, 

3303; 1H NMR (DMSO-d6, 300 MHz): δ 5.73 (s, 1H ), 6.74 

(m, 2H ), 7.12 (s, 1H), 7.23 (t, 1H), 7.35 (d, 3H), 7.47 (d, 

2H), 7.59 (d, 1H ), 8.31 (s, 1H); 13C NMR (DMSO-d6, 75 

MHz): δ 67.40, 115.30, 115.75, 118.05, 127.68, 128.25, 

129.21 129.34, 134.2, 142.45, 148.70, 164.59. 

 

2-(2, 6-Dichlorophenyl)-2, 3-dihydro-quinazolin-4(1H)-

one (entry 4): IR (KBr): 1485, 1613, 1685, 3274 cm–1; 1H 

NMR (CDCl3, 300 MHz): δ 6.57–6.65 (m, 2H), 6.74 (s, 

1H), 6.98 (s, 1H), 7.17–7.23 (m, 1H), 7.37–7.60 ( m, 4H), 

8.10 (s, 1H). 

 
CONCLUSION  

 

An efficient and environmentally benign method has 

been developed for the synthesis of substituted-2, 3-

dihydroquinazolin-4(1H)-ones. We believe the present 

protocol is convenient, inexpensive and 

environmentally-friendly process for the synthesis of 2, 

3-dihydro-4(1H)-quinazolinones with potential 

biological application. 

 
Acknowledgement:  

The financial support from Dr. Babasaheb Ambedkar 

Marathwada University, Aurangabad is cordially 

acknowledged. 

 

REFERENCES 

 
1. Chinigo GM, Paige M, Grindrod S, Hamel E, 

Dakshanamurthy S, Chruszcz M, Minor W, Brown ML. J. 
Med. Chem.,51, 2008, 4620. 

2. Uzunov DP, Zivkovich I, Pirkle WH, Costa E, Guidotti A. J. 
Pharm. Sci.,84, 1995, 937. 

3. Wolf JF, Rathman TL, Sleevi MC, Campbell JA, Greenwood 
TD. J. Med. Chem.,33, 1990, 161. 

4. Pasia JK, Field M, Hinton J, Meecham K, Pablo J, Pinnock 
R, Roth BD, Singh L,  Suman-Chauhan N, Trivedi BK, 
Webdale L. J. Med. Chem.,41,1998, 1042. 

5. Xia Y, Yang YZ, Hour MJ, Kuo SC, Xia P, Bastow KF, 
Nakanishi Y, Nampoothiri P, Hackl T, Hamel E, Lee KH. 
Bioorg. Med. Chem. Lett.,11, 2001,1193. 

6. Neil GL, Li LH, Buskirk HH, Moxley TE. Cancer 
Chemother.,56, 1972,163. 

7. Abdel Gawad NM, Georgey HH, Youssef RM, El-Sayed 
NA. Eur. J. Med. Chem.,45, 2010, 6058. 

8. Levin JL, Chan PS, Bailey T, Katocs AS, Venkatesan AM. 
Bioorg. Med. Chem. Lett.,4, 1994,1141. 

9. Witt A, Bergman J.  Curr. Org. Chem.,7, 2003,659. 

10.  Liu XV, Fu H, Jiang YY, Zhao YF. Angew. Chem. Int. Ed.,48, 
2009,348. 

11. Zhang ZH, Lu YH, Yang SH, Gao JW. J. Comb. Chem.,12, 
2010,643. 



 

104 |                                           National Seminar on “Recent Advances in Green Chemistry and Physics -2018 

 

 
ISSN 2322-0015          http://www.irjse.in  
 

12. Reddy BVS, Venkateswarlu A, Madan C, Vinu A. 
Tetrahedron Lett.,52, 2011, 1891. 

13. Shi D, Rong L, Wang J, Zhuang Q, Wang X, Hu H, 
Tetrahedron Letters,44, 2003, 3199.  

14. Chen JX, Wu HY, Su WK, Chin. Chem. Lett.,18,2007,536.  

15. Shaabani A, Maleki A, Mofakham H. Syn. Commun.,38, 
2008, 3751. 

16. Klemm LH, Weakley TJR, Gilbertson RD, Song YH. J. 
Heterocycl. Chem.,35, 1998,1269.  

17. Hour MJ, Huang LJ, Kuo SC, Xia Y, Bastow K, Nakanishi 
Y, Hamel E, Lee KH. J. Med. Chem.,43, 2000, 4479.  

18. Cai G, Xu X, Li Z, Lu P, Weber WP. J. Heterocycl. Chem.,39, 
2002,1271. 

19. Mitobe Y, Ito S, Mizutani T, Nagase T, Sato N, Tokita S. 
Bioorg. Med. Chem. Lett.,19, 2009, 4075.  

20. Abdel-Jalil RJ, Voelter W, Sayeed M. Tetrahedron Lett., 45, 
2004, 3475.  

21. Balakumar C, Lamba P, Pran Kishore D, Lakshmi 
Narayana B, Venkat Rao K, Rajwinder K, Raghuram Rao 
A, Shireesha B, Narsaiah B. Eur. J. Med. Chem., 45,2010, 
4904.  

22. Bakavoli M, Shiri A, Ebrahimpour Z, Rahimizadeh M. 
Chin. Chem. Lett.,19, 2008,1403.  

23. Wang L, Xia J, Qin F, Qian C, Sun. J. Synthesis,10, 
2003,1470.  

24. Adib M, Sheikhi E, Bijanzadeh HR. Syn. Let.,01, 2012, 85. 

25. Chen J, Su W, Wu H, Liu M, Jin C. Green Chem.,9, 2007, 972. 

26. Shaabani A, Maleki A, Mofakham H. Synth. Commun.,38, 
2008,3751. 

27. Davoodnia A, Allameh S, Fakhari AR, Tavakoli-Hoseini N. 
Chin. Chem. Lett.,21, 2010,550. 

28. Oila RA, Xu BL, Wang YH. Chin. Chem. Lett.,18,2007, 656. 

29. Bunce RA, Nammalwar BJ. Heterocycl. Chem.,48, 2011,991. 

30. Rostami A, Tavakoli A. Chin. Chem. Lett.,22,2011, 1317. 

31. a) Anastas PT, Warner JC. Green Chemistry: Theory and 
Practice, Oxford University Press, New York, 1998; b) 
Horvath IT, Anastas PT. Chem. Rev.107,2007, 2169. 

32. a) Haval, KP, Argade NP. J. Org. Chem.73,2008, 6936. b) 
Haval KP, Argade NP. Synthesis, 2007, 2198. c) Haval KP, 
Mhaske SB, Argade NP. Tetrahedron,62, 2006,937. d) Haval 
KP, Argade NP. Tetrahedron,62, 2006, 3557. e) Shinde NV, 
Dhake AS, Haval KP. Oriental Journal of Chemistry, 32, 
2016,515. f) Shinde NV, Dhake AS, Haval KP. Der Pharma 
Chemica, 7, 2015,251. g) Sathe BP, Phatak PS, Tigote RM, 
Haval KP. Int. J. Sci. Res. Tech.,3, 2017,95. h) Kulkarni RS, 
Phatak PS, Tigote RM, Haval KP. Int. J. Sci. Res. Tech., 3, 
2017, 24. 

33. Hassani H, Nasseri MA, Zakerinasab B, Rafiee F. Appl. 
Organometal. Chem.,30, 2016, 408. 

34. Karimi-Jaberi Z, Zarei LS. Afr. J. Chem.,65, 2012, 36.   

 

© 2018| Published by IRJSE 

 

Submit your manuscript to a IRJSE 
journal and benefit from: 
✓ Convenient online submission 
✓ Rigorous peer review 
✓ Immediate publication on acceptance 
✓ Open access: articles freely available 

online 
✓ High visibility within the field 

 

Email your next manuscript to IRJSE  

: editorirjse@gmail.com  

 

http://www.irjse.in/

