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Abstract—Proposed methodology consists of eco-
friendly procedure for the preparation of 2,3-
dihydroquinazoline-4(1H)-ones from 2-
aminobenzamide and substituted aromatic aldehydes in
presence of Montmorillonite clay. Environmentally
friendly profile of this reaction method with simple
workup makes this method more attractive. Good to
excellent yield of products, simple working strategy and
easy purification are the advantage of present
methodology.

Index Terms—Montmorillonite, quinazoline, green
methodology, one pot

[. INTRODUCTION

Search of environmentally friendly and cost-effective
methodologies to replace tedious, low productive
traditional methodologies gains its own importance.
Now a day’s green methodologies has attract
significant attention and environmentally benign,
recyclable, chap solid catalysts get ultimate
reputation. Such methodology offers to obtained
complex pharmaceutically important molecules or
intermediate by possibly viable ways. Such
methodologies shine with imminent light when water
incorporates as solvent, due to its non-toxic, green,
cheap nature and biochemical consequence. [1, 2]

Quinazoline has been occupied distinct position in
nitrogen containing heterocycles due to its
spectacular wide spectrum of pharmaceutical
properties. Various reports of quinazoline underline
its widely biopharmaceutical activity like, anticancer

[3-5], antibacterial [6-8], antiinflammation [9, 10],
antituberculosis [11], antihypertension [12] and
antidiabeties [13]. Such wide spectrum of quinazoline
strongly demands possible derivatisation to test out
for further pharmaceutical possibilities. Various
methods have been proposed to obtained quinazoline
analogues using catalysts like ammonium
bromide[14], Zirconyl chloride [15] Heteropoly acids
[16], Gallium (III) triflate [17], Titanium oxide nano-
particles [18], Starch solution [19], cyanuric chloride
[20] and Cyclodextrin sulphonic acid [21]. Most of
these methodologies are suffers from long reaction
time, high temperature, use of expensive catalyst and
tedious work procedures. ‘On water’ reports [22]
ofquinazoline synthesis by using expensive catalyst
increase cost of reaction.

Montmorillonite is naturally occurring clay catalyst
and used successfully to develop various
methodologies to achieve green reaction profile. Such
catalyst simplifies the reaction procedure and do not
pass on unpleasant toxic residue to environment.
Montmorillonite is well known and cost effective
environmental friendly catalyst [23]. In continuation
of our previous research work [24] to develop fast,
naturally benign, productive methodology for small
and fused heterocyclic compounds, we intended to
developed facile, efficient, cost-effective and easy
workup method for the synthesis of quinazoline
derivatives. Here, introduce facile methodology as
shown in scheme 1 for syntheses of quinazoline
derivatives.
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Scheme 1.
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Experimental

The reagents and solvents were purchased from Alfa
acsar and Aldrich Chemical companies and used
without further purification. All compounds obtained
were describe for open head capillary tube for their
melting point and are uncorrected. The samples were
analyzed by FT-IRspectroscopy (JASCO FT/IR-460
plus spectrometer). 'HNMR and '*CNMR spectra of
compounds were recorded on a Bruker DRX-
400Avance instrument in DMSO-d6.

General procedure

In a RBF containing 20 ml of ethanol was added 2-
aminobezamide (0.0lmol; 1.36gm), substituted
aldehyde (0.0lmol) with stirring. To this
Montmorillonite (10 mol%) was added in single lot.

The reaction mixture was reflux for appropriate time.
Progress of reaction was monitor by thin layer
chromatography (TLC) using Ethyl acetate-Hexane.
After completion of reaction, reaction mixture was
filter off to ice cold water. Obtained solid was
recrystallized from suitable solvent. Representative
compounds were scan for spectral data and found
satisfactory agreement with reported.

Spectral data of representative compounds
2-phenyl-2,3-dihydroquinazolin-4(1H)-one; (1) m.p.=
219°C,'HNMR (400 MHzDMSO-d6): 6= 8.27 (s,
1H), 7.61 (d, 1H), 7.50 (d, 2H), 7.31-7.41 (m, 3H),
7.22 (t, 1H), 7.06 (s,1H), 6.72 (d, 1H), 6.69 (t, 1H,),
5.75 (s, 1H)ppm;IR (KBr): 3310,3014, 1671, 1630,
1523 em’™..

Table 1. Quinazoline derivatisation with respect to yield of reaction, time and physical constant of obtained

products.

Sr. No. -R Compound Time (min.) Yield* % M.P. in °C
1. -H 3a 30 77 219
2. p-OMe 3b 30 86 184
3. p-OH 3c 30 69 177
4. p-Me 3d 30 88 224
5. p-Br 3e 30 90 195
6. p-Cl 3f 60 72 208
7. p-NO2 3g 60 55 212
8. p-N(Me), 3h 30 80 224
9. m-OMe 3i 30 90 151
10. m-OH 3j 30 67 204
11. 0-Me 3k 30 75 190

Isolated yields; Reaction condition: 2-aminobenzamide (0.01 mol), p-methoxy benzaldehyde (0.01 mol), reflux in

ethanol with 10mol% of Montmorillonite as catalyst.
II. RESULTS AND DISCUSSIONS

Series of reactions were performed to optimized
reaction condition including the mole percent amount
of catalyst with respect to yield of product. Reflux
condition and reaction workup process was kept as
fix parameters. 2-aminobenzamide and p-methoxy
benzaldehyde were taken for model reaction and
various reaction condition were applied. In
continuation with our previous research work [25]
silica chloride were successively used as reusable
catalyst for the preparation of dihydroquinazoline,
using thionyl chloride cause serious environmental
damage and hence we are eager to replace silica-
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chloride with green and naturally occurring catalyst.
Montmorillonite is naturally occurring substance and
found excellent catalyst in alcohol.

It has been observed that nature of substituent present
on aromatic aldehydes has affect on yield of reaction.
This correlation was underline by considering yield
of product as shown in Table 1. Electron donating
functionality increase amount of yield of product,
whereas withdrawing reduces it.

III. CONCLUSION

In conclusion, an efficient, green method for the
synthesis of quinazoline analogues has been
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described using Montmorillonite clay as naturally
occurring catalyst. The green reaction profile and
mild reaction conditions are main advantage of this
method. Reaction profile is overall environmentally
benign with simple operational technique.

REFERENCES

[1] Shaik Karamthulla, Suman Pal, Md. Nasim Khan
and Lokman H. Choudhury, (2014) “On-water”
synthesis of novel trisubstituted 1,3- thiazoles
via microwave-assisted catalyst-free domino
reactions, RSC Advance, 4, 37889-37899.

[2] S. Narayan, J. Muldoon, M. G. Finn, V. V.
Fokin, H. C. Kolbe and K. B. Sharpless, (2005)
Angew. Chem., Int. Ed., 44, 3275.

[3] Chandregowda V, Kush AK, Chandrasekara
Reddy G, (2009), Synthesis and in vitro
antitumor activities of novel 4-
anilinoquinazoline derivatives,Eur J] Med Chem.,
, 44:3046-3055.

[4] Al-Rashood ST, Aboldahab IA, Nagi MN,
Abouzeid LA, Abdel-Aziz AA, Abdel-Hamide
SG, Youssef KM, Al-Obaid AM, El-Subbagh
HI, (2006), Synthesis, dihydrofolatereductase
inhibition, antitumor testing, and molecular
modeling study of some new 4(3H)-
quinazolinone analogs. Bioorg Med Chem.,
14:8608-8621.

[5] Vasdev N, Dorff PN, Gibbs AR, Nandanan E,
Reid LM, Neil JPO’, Van Brocklin HF: (2005),
Synthesis of 6-acrylamido-4-(2-[18F]
fluoroanilino)  quinazoline: A  prospective
irreversible  EGFR  binding  probe. J
LablelledCompd Rad., , 48:109-115.

[6] Rohini R, Muralidhar Reddy P, Shanker K, Hu
A, Ravinder V, (2010), Antimicrobial study of
newly synthesized 6-substituted indolo[1,2-c]
quinazolines. Eur ] Med Chem., 45:1200—-1205.

[7]1 Antipenko L, Karpenko A, Kovalenko S, Katsev
A, Komarovska-Porokhnyavets E, Novikov V,
Chekotilo A, (2009), Synthesis of new 2-thio-
[1,2,4] triazolo[1,5-c] quinazoline derivatives
and its antimicrobial activity. Chem Pharm
Bull.,57:580-585.

[8] Jatav V, Kashaw S, Mishra P: (2008), Synthesis
and antimicrobial activity of some new 3—[5-(4-
substituted) phenyl-1,3,4-oxadiazole-2yl]-2-

IJIRT 184968

styrylquinazoline-4(3H)-ones. Med Chem Res.,
17:205-211.

[9] Alagarsamy V, Solomon VR, Dhanabal K,
(2007),  Synthesis and  pharmacological
evaluation of some 3-phenyl-2-substituted-3H -
quinazolin-4-one as analgesic, anti-inflammatory
agents. Bioorg Med Chem.,15:235-241.

[10]Baba A, Kawamura N, Makino H, Ohta Y,
Taketomi S, Sohda T, (1996), Studies on
disease-modifying antirheumatic drugs:
synthesis of novel quinoline and quinazoline
derivatives and their anti-inflammatory effectl. J
Med Chem., , 39:5176-5182

[I1]Nandy P, Vishalakshi MT, Bhat AR, (2006),
Synthesis and antitubercular activity of Mannich
bases of 2-methyl-3H-quinazolin-4-ones. Indian
J HeterocyclChem., , 15:293-294.

[12]Hess HJ, Cronin TH, Scriabine A, (1968),
Antihypertensive 2-amino-4(3H)-
quinazolinones. J Med Chem.,11:130-136.

[13]Paneersalvam P, Raj T, Ishar PS M, Singh B,
Sharma V, Rather BA, (2010), Anticonvulsant
activity of Schiff bases of 3-amino-6,8-dibromo-
2-phenylquinazolin-4(3H)-ones. Indian J. Pharm
Sci., 72:375-378.

[14]]. Chen, D. Wu, F. He, M. Liu, H. Wu, J. Ding,
W. Su, (2008) TetrahedronLett., 49 3814-3818.

[15]M. Abdollahi-Alibeik, E. Shabani, Chin. Chem.
Lett. 22, (2011) 1163-1166.

[16]M. Tajbakhsh, R. Hosseinzadeh, P. Rezaee, M.
Tajbakhsh, Chin. J. Catal. 35 (2014) 58-65.

[17]J. Chen, D. Wu, F. He, M. Liu, H. Wu, J. Ding,
W. Su, Tetrahedron Lett. 49 (2008) 3814-3818.

[18] A. Bharathi, S.M. Roopan, A. Kajbafvala, R.D.
Padmaja, M.S. Darsana, G.N. Kumari, Chin.
Chem. Lett., 25 (2014) 324-326.

[I9]M.T. Maghsoodlou, N. Khorshidi, M.R.
Mousavi, N. Hazeri, S.M. HabibiK horassani,
Res. Chem. Intermed., 41 (2014) 7497-7508.

[20]Mahshid Hossaini, Reza Heydari, Malek Taher
Maghsoodlou, An efficient and convenient
synthesis of quinazoline derivatives catalyzed by
cyanuric chloride in water, Ir. J. of Cat., 6(4),
(2016), 363-368.

[21]1J. Wu, X. Du, J. Ma, Y. Zhang, Q. Shi, L. Luo,
B. Song, S. Yang, D. Hu, Green Chem., 16
(2014) 3210-3217.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4011



© September 2025 | IJIRT | Volume 12 Issue 4 | ISSN: 2349-6002

[22]Wang, Shuliang Sheng, JieTu, Shujiang Wang,
Xiangshan, Chin. J. of Org. Chem., (2011) 31, 9,
1522-1526.

[23]N. Yaghmaeiyan, M. Mirzaei, R. Delghavi,
Results in Chemistry, (2022) 4, 100549.

[24]M. Shioorkar, S. Jadhav, M. Ubale, Simple and
Microwave assisted one pot synthesis of
symmetrical curcumin analogues, Der Chemical
Sinica, (2015), 6, 4, 110-113. a) Shioorkar,
M.G., Ubale, M.B., Expeditious alum catalyzed
green  methodology for the  synthesis
ofsubstituted pyrazole curcumin analogues,
Journal of Medicinal Chemistry and drug
discovery,2016, 2, 1, pp-74-81. b) Shioorkar,
M.G., Ubale, M.B.,, Simple and efficient
microwave PEGmediated synthesis of Pyrazole
analogues of Curcumin, Der Pharma Chemica,
2015, 7, 2, pp-274-277. c) Shioorkar, M., Ubale,
M., Potassium aluminium sulfate: green catalyst
for synthesis of 1,3,5-substituted pyrazole,
Heterocyclic letters, 2016, Vol.6, 2, pp-217-221.
d) Shioorkar, M., Ubale, M., Simple and
effective microwave assisted one pot synthesis of
symmetrical curcumin analogues, Der Chemica
Sinica, 2015, 6,4, pp-110-113.

[25]S. Lavale, M. Ubale, Silica Chloride catalyzed
efficient synthesis of 2,3-dihydroquinazoline
derivatives in water, Biomed J. Sci. & Tech.
Res., (2017), 1,6, pp.1-4.

IJIRT 184968 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4012



