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of triazoloquinazolinone and benzimidazoquinazolinones
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Abstract. The derivative of triazolo/benzimidazoquinazolinones is prepared via silica-promoted solvent-free
method using microwave irradiation with an excellent yield. The newly synthesized compounds were charac-
terized by various techniques like IR, NMR and Mass spectroscopy. The compound with 1a was crystallized
and analysed by single crystal X-ray diffraction studies.
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1. Introduction

Azoles are an important structural motif in medici-
nal chemistry, due to their pharmacological and ther-
apeutic activities. A number of methods have been
reported and reviewed1 in this regard. Also, tria-
zolo/benzimidazoquinazolinones are an important class
of fused heterocyclic compounds found in a number of
biologically active molecules.2 They have gained much
more synthetic attention because of their wide range
of biological/pharmacological and therapeutic activi-
ties such as antihypertensive,3 antihistaminic,4 anal-
gesic and antiinflammatory,5 anticancer6 antitumour7

and antiHIV8 activities. Owing to their wide range of
pharmacological activity, industrial and synthetic appli-
cations, a number of methods have been reported for the
synthesis of triazolo/benzimidazoloquinazolinones,9

by microwave irradiation,10 conventional methods11

and more recently sulphonic acid functionalized
nanoporous silica(SBA-Pr-SO3H) catalysed by conven-
tional solvent-free methods.12

The use of microwave irradiation for carrying out
organic reactions has been well-established in recent
years13 as it is an environmentally friendly method for
the organic synthesis and has recently been reviewed.14

The application of the solvent-free technology coupled
with the solid support has led to the development of
many reaction procedures,15 using alumina16 and silica
gel,17 as this technique provides an efficient method to
prepare organic compounds very fast with high purity
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and better yields. Moreover, microwave irradiation is a
very clean and modern technique widely used for green
chemistry synthesis.

In our laboratory, we have developed a new environ-
mentally benign method for the synthesis of triazolo-
quinazolinones and benzimidazoquinazolinoes over
solid support using microwave irradiation. The yields
are good when compared to the reports available in
the literature and also the silica-promoted reaction is
an efficient greener method for the synthesis of quina-
zolinones. More specifically, to the best of our knowl-
edge, this will be a novel method for the synthesis of
triazoloquinazolinones and benzimidazoquinazolinoes
as the reaction involved in a dry media without making
use of any hazardous solvents. Also, it involves simple
work-up procedure to obtain the required product with
less wastage. The adsorbent silica gel was recycled and
could be reused.

2. Experimental

2.1 Materials and apparatus

All solvents and reagents were commercial grade and
used without further purification unless otherwise stated.
The silica gel, 100–200 mesh (0.075–0.150 mm) was
used as obtained from Spectrochem Pvt. Ltd. Mumbai.
The microwave devices used were CEM Discover
system (Model No. DUS107 manufactured by CEM
Company in USA, with vertically focused infrared
[IR] temperature control system, maximum microwave
power of 300 W, frequency at 2.455 GHz).
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Table 1. Silica promoted microwave-assisted solvent-free synthesis of quinazolinone
derivatives 1a–2h.

Entry Amine X Product Time (min) Yield (%)a

1 3-Amino-1,2,4-triazole H 1a 4 90
2 3-Amino-1,2,4-triazole 4Cl 1b 5 95
3 3-Amino-1,2,4-triazole 4-Br 1c 5 94
4 3-Amino-1,2,4-triazole 4Meo 1d 4 92
5 3-Amino-1,2,4-triazole 4OH 1e 5 91
6 3-Amino-1,2,4-triazole 4Nitro 1f 5 95
7 3-Amino-1,2,4-triazole 3Nitro 1g 5 96
8 3-Amino-1,2,4-triazole 4F 1h 5 93
9 2-Amino-benzimidazole H 2a 3 95
10 2-Amino-benzimidazole 4Cl 2b 4 93
11 2-Amino-benzimidazole 4-Br 2c 4 92
12 2-Amino-benzimidazole 4Meo 2d 5 93
13 2-Amino-benzimidazole 3Meo 2e 4 91
14 2-Amino-benzimidazole 4OH 2f 4 92
15 2-Amino-benzimidazole 4Nitro 2g 3 94
16 2-Amino-benzimidazole 4F 2h 6 92

a = Isolated Yield

2.2 Characterization techniques

Melting points were uncorrected. Nuclear magnetic
resonance spectra were obtained on a Bruker AMX
spectrophotometer in DMSO at 300 MHz instrument.

Chemical shifts were obtained in parts per million (δ)
and were measured using tetramethylsilane (TMS) as
reference. IR spectra were recorded on a Shimadzu FT-
IR-8400S Spectrophotometer using KBr pellets and are
reported as wave numbers (ν cm−1). Single Crystal

Figure 1. (a) Shows P-1 space group; (b) shows cyclic N-H...N interac-
tion; (c) shows C-H...O hydrogen bonding interaction.
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X-ray analysis was done on Oxford Diffraction Xcal-
ibur Eos Gemini diffractometer,18 complete crys-
tal structure results as a CIF file including bond
lengths, angles, and atomic coordinates are deposited in
the Cambridge Crystallographic Data Center (CCDC
875381).19

2.2a Data collection: CrysAlis PRO (Oxford Diffrac-
tion, 2009); cell refinement: CrysAlis PRO (Oxford
Diffraction, 2009); data reduction: CrysAlis PRO
(Oxford Diffraction, 2009); program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s)
used to refine structure: SHELXL97 (Sheldrick, 2008);
molecular graphics: ORTEP-3 (Farrugia, 1997) and
PLATON (Spek, 2009); software used to prepare mate-
rial for publication: SHELXL97 (Sheldrick, 2008) and
PLATON (Spek, 2009).

2.3 General procedure for preparation of triazoloquinazo-
linone derivatives (1a–1h)/benimidazoquinazolinone
derivatives (2a–2h)

A Slurry of equimolar quantities of 3-amino-1,2,4-
triazole/2-amino benzimidazole, dimedone and
benzaldehyde in a minimum quantity of ethanol/MDC
was allowed to adsorb over silica gel. The solvent is
removed by evaporation and the impregnated silica gel
was irradiated with Microwaves of 150 W at 120◦C and
pressure of 100 psi till the completion of the reaction
(table 1). After completion of the reaction (as mon-
itored by TLC), it was cooled to room temperature
and the product was extracted with methylene chloride
(3 × 15 ml). The crude product was recrystalised to get
a pure compound.

2.4 X-ray crystal structure of 6,6-dimethyl-9-phenyl-
5,6,7,9-tetrahydro[1,2,4]triazolo[5,1-b]quinazolin-8(4H)-
one (1a)20

The compound 1a was crystallized using ethanol by
slow evaporation method. In the compound 1a crys-
tallizes in P-1 space group with one molecule in the
asymmetric unit cell. The molecules are packed in the
crystal by the formation of dimer by the cyclic N–H...N
interaction. The molecules in a dimer are related by a
crystallographic centre of inversion. Such dimers are
packed in three-dimensions by the C–H...O hydrogen
bonding interaction between them (figure 1). The Crys-
tal data and other parameters are given in the table 2.
Figure 2 shows the ORTEP view of the molecule with
atomic labelling and the displacement ellipsoids of non
hydrogen drawn at 50% probability level.

Table 2. Crystal data of the compound 1a.

Parameters 1a

Identification code CCDC 875381
Empirical formula C17H18N4O
Formula weight 294.35
Temperature 293 K
Wavelength 0.71073
Crystal system, space group Triclinic, p -1
Unit cell dimensions a = 6.0555(14) Å;

α = 74.08(2)

b = 10.986(3) Å;
β = 75.86(2)

c = 12.285(3) Å;
γ = 76.96(2)

Volume 751.0(3) Å
Z, Density 2, 1.302 g/cm3

Absorption coefficient 0.085 mm−1

F(000) 312
Crystal size 0.03 mm × 0.02 mm ×

0.02 mm
Theta max 28.870
h k l max 8,14,16
N ref 3952
R indices (all data) R1 = 0.0886(1628)
N par 200

3. Results and discussion

In search of an effective green method for the synthesis
of stated compounds, initially we took different solid
supports like montmorillonite K10, acidic alumina and
silica gel. Among these, silica gel and acidic alumina
have given better result in obtaining the product 1a. We

Figure 2. The ORTEP diagram of the compound 1a show-
ing the displacement ellipsoids of non-hydrogen atoms
drawn at the 50% probability level.
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Table 3. Synthesis of 9-(phenyl)-6, 6-dimethyl-5, 6, 7,
9-tetrahydro-1, 2, 4-triazolo [5, 1] quinazolin-8-one. (1a)
and 12(phenyl)-3,3-dimethyl-1,2,3,4,5,12-hexrahydrobenzo[4,
5]imidazo[2,1-b]- quinazolin-1-one (2a) at different
temperature.

Yield (%)a

Entry Temperature ◦C Time 1a 2a

1 80 5 min 80 80
2 100 4 min 85 85
3 120 4 min 85 90
4 120 4 min 92 95

a = Isolated Yield

have chosen silica gel as a solid support in all subse-
quent experiments. Initially, the synthesis was carried
out using household microwave oven (ONIDA POWER
SOLO 20).These reactions have yielded the products
up to 75% and above. However, the time taken in
these reactions was nearly 15–20 min much faster when
compared to the conventional methods. When these
reactions were carried out using CEM microwave syn-
thesizer, the products are obtained within 3–4 min with
>90% yield. From table 3 it is clear that the optimized
condition for the reaction, by varying the temperature
from 80◦C to 120◦C and pressure of 100 psi, a good
yield was obtained with in 4 min of irradiation at 120◦C.

A series of reactions were carried out using a CEM
discover microwave. These reactions have yielded the
products of about 90–95% within a short time of 3–
5 min (table 1, scheme 1) of irradiation. These exper-
imental results indicate the faster reactions with good

yields when compared to the reported methods, and
moreover it is an environmentally benign green method.
All the compounds are known, except 1h and 2h.
The products were characterized by melting points,
IR, NMR & Mass spectra and compared with those
reported for the authentic samples. The compound 1a
was only crystallized and characterized by single crys-
tal X-ray analysis.

3.1 Spectral data for new compounds

3.1a 9-(4-Fluro-phenyl)-6, 6-dimethyl-5, 6, 7, 9-
tetrahydro-4H-1, 2, 4-triazolo [5, 1-b] quinazolin-8-
one (1h): Yield: 93%, mp 258–260◦C. 1H NMR
(DMSO, 300 MHz): δ, ppm, 0.85 (s, 3H), 1.01 (s, 3H),
2.05 (d, J = 16.11 Hz, 1H), 2.25 (d, J = 16.17 Hz, 1H),
2.48–2.52 (m, 2H), 6.21 (s, 1H), 7.09 (d, J = 8.82 Hz,
2H), 7.21 (d, J = 7.09 Hz, 2H), 7.68 (s, 1H), 11.14
(s, 1H). IR (K Br): vmax = 2669–3454, 1650, 1550,
1471, 1338 cm−1 HRMS m/z: calculated 312.1 found
335.1284 [M + Na].

3.1b 12(4-Fluro-phenyl)-3,3-dimethyl-1,2,3,4,5,12-
hexrahydrobenzo[4,5]imidazo[2,1-b]-quinazolin-1-one
(2h): Yield: 92%, mp >300◦C. 1H NMR (DMSO,
300 MHz): δ, ppm, 0.95 (s, 3H), 1.05 (s, 3H), 2.04 (d,
J = 16.11 Hz, 1H), 2.20 (d, J = 16.00 Hz, 1H), 2.58–
2.62 (m, 2H), 6.48 (s, 1H), 7.00–7.89 (m, 8H), 11.00
(s, 1H). IR (K Br): vmax = 3440, 2955, 1644, 1613,
1589, 1565 cm−1 HRMS m/z: calculated 362.1669
found 362.1665 [M + H].
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Scheme 1. Synthesis of triazoloquinazolinone derivatives (1a–1h)/benimidazoquinazolinone derivatives (2a–2h).
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4. Conclusion

In summary, we have successfully developed silica-
promoted in tandem with condensation–cyclization
leading to the formation of triazolo- or benzimidazo-
quinazolione heterocycles. The method is simple, under
solvent-free conditions and environmentally benign.
The single crystal X-ray studies were made for the
compound 1a.

Supplementary information

CCDC 875381 contains the supplementary crystallo-
graphic data for this paper. These data can be obtained
free of charge from The Cambridge Crystallographic
Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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