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Rapid synthesis of novel isoindolo[1,2-a]quinazoline 
on ionic liquid support under microwave irradiation
Abstract: An efficient ionic liquid-supported (ILs) strategy 

is applied for the synthesis of substituted isoindolo[1,2-

a]quinazoline under microwave irradiation. The ILs 

enhances the coupling capability of microwave flash heat-

ing in green organic synthesis. The acid-catalyzed heterocy-

clization of ionic liquid bounded 3-amino-4-[(alkylamino)

methyl]benzoate was carried out with α-ketobenzoic acids 

or γ-ketoaliphatic acid to synthesize five and six mem-

ber fused N-heterocycles. The one-pot heterocyclization 

proceeded via amidation between primary amines and 

2-acylbenzoic acids or γ-ketoaliphatic acid, followed by 

the intramolecular dehydrocyclization with the keto group 

under microwave heating. The significant advantages in 

green synthesis by using ILs synthesis under controlled 

microwave dielectric heating are the dramatic reduction in 

reaction time, improved energy utilization, simple purifica-

tion, and increasing the productivity of desired compounds.
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1  Introduction
Room temperature ionic liquids (RTILs) have received a 

significant interest as green solvents in organic synthesis, 

owing to their task-specific properties [1–4]. RTIL has been 

used as soluble support in liquid phase synthesis and rep-

resents a new approach for parallel synthesis of medicinal 

scaffolds with a high productivity [5–7]. Hence, the signifi-

cant advantages of ionic liquid support (ILs) synthesis are 

a high loading capacity, nature of homogeneous reaction 

mixture, simple purification, and easy monitoring reac-

tion progress [5, 8–13].

Quinazoline heterocycles are widely found in many 

bioactive compounds, which are useful as building 

blocks in the synthesis of many natural products and in 

pharmacological active molecules [14–17]. Quinazoline 

integrates with other heterocyclic templates, such as the 

isoindole, to obtain isoindolo[1,2-a]quinazoline (Figure 

1), which exhibits pharmacological activities such as anti-

cancer, antifungal, and antitrypanosomal [18–23]. Batra-

cylin (I) is structurally related to isoindoloquinazoline, 

which has activity against colon carcinomas, as well as 

cisplatin and doxorubicin resistant tumors. Some isoin-

doloquinazoline analogous found in alkaloids, such as 

vasicine (II), act in vitro on validated targets of the malaria 

parasite Plasmodium falciparum. Tryptanthrin (III) is 

available for the chemotherapy of sleeping sickness Tryp-
anosoma brucei, and luotonin A (IV) is cytotoxic towards 

murine leukemia P-388 cells [21]. Recently, a microwave-

assisted green protocol was used to construct heterocyclic 

compounds by either solid or ionic liquid support, due to 

their important biological applications [24–28].

The use of IL-immobilized synthesis under a microwave 

flash heating technique, increases the power of microwave 

absorbance, and makes the reaction faster for the rapid syn-

thesis of bioactive molecules in drug discovery programs 

[29–34]. In view of this, a remarkable scope and demand for 

such types of ecologically and economically safe systems 

in green processing and organic synthesis are envisaged. 

Nevertheless, there are rare reports available on the general 

synthesis of isoindolo[1,2-a]quinazoline fused compounds 

[35–39]. Kumar and coworkers synthesized isoindolo[2,1-a]

quinazoline by a multicomponent reaction of isatoic anhy-

dride, aniline, and 2-formylbenzoic acid, using montmo-

rillonite K-10 as a solid catalyst [35]. Martınez-Viturro and 

Dominguez proposed the Mitsunobu reaction, followed by 

spontaneous cyclization, for the synthesis of isoindolo[1,2-

b]quinazolin-12-ones from aminoacetophenones or ami-

nobenzophenones, with phthalimide [36]. Condensation 

of phthalic anhydride with 2,5-diaminobenzylamine pro-

duced isoindoloquina zolines in heated dioxane [37]. Reac-

tion of a 1,4-phenylenedicarbamate with N-(hydroxymethyl)

phthalimide to deliver batracylin (I, Figure 1) under acidic 

conditions was reported by Dzierzbicka et al. [38]. Kurihara 

reported the synthesis of isoindolo[1,2-a]quinazoline by the 

condensation of anthranilamide with phthalic anhydride 

at 160°C, and intramolecular acyl rearrangement afforded 

isoindolo[1,2-b]quinazoline from isoindolo[1,2-a]quinazo-

line [39]. Strong interest still remains in the design of a cost 
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effective, environmentally benign and metal-free chemical 

strategy for the synthesis of these biologically interesting 

molecules. Recently, we synthesized new nitrogen poly-

heterocyclic molecules on soluble polymer support, under 

microwave irradiation [40, 41]. Within this background, we 

investigated, in the present study, the impact of ILs synthesis 

under microwave dielectric heating for the synthesis of the 

pharmaceutically important isoindolo[1,2-a]quinazoline.

2  Experimental

2.1  General

All reactions were carried out in oven-dried glassware using 

standard syringes, cannulae, septa and other apparatus 

(Pyrex lab glasses, Japan). Solvents were dried with calcium 

hydride or sodium/benzophenone and distilled before use. 

For the microwave reactions, a microwave reactor Pana-

sonic NNS565 (Panasonic Twain Co., Ltd., Taiwan) home 

microwave was used. The 1H NMR and 13C NMR spectra were 

recorded with a Bruker DRX-300 and 400 NMR (Bruker AXS 

Pte Ltd., Singapore) in acetone-d6 (C
3
D

6
O) and methanol-d4 

(CD
3
OD). Infrared spectra were recorded (neat samples) on 

a HORIBA FT-720 Fourier transform infrared spectropho-

tometer (HORIBA Ltd., Hsinchu, Taiwan) and the character-

istic IR absorption frequencies are reported in cm-1. Unless 

otherwise noted, reagents were purchased from commer-

cial sources (Sigma Aldrich Chemical Co., Taipei, Taiwan) 

and used without further purification.

2.2   Typical synthetic procedures for methyl 
6-pentyl-6a-methyl-11-oxo-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8a)

IL-bound methyl 3-amino-4-[(hexylamino)methyl]ben-

zoate [42] 5 (0.328 g, 0.091 mmol, 1 equiv) was dissolved 

in ethylene dichloride (DCE, 4 ml) followed by addition 

of 2-fomylbenzoic acid 6 (0.164 g, 0.109 mmol, 1.2 equiv) 

and MgSO
4
 with slow addition of acetic acid (0.273 g, 

0.456 mmol, 5 equiv) in a microwave vial at room temperature. 

The resultant reaction mixture was microwave irradiated at 

80°C for 10 min. After the reaction was complete, the solvent 

was diluted by the addition of cold ether, to precipitate ILs 

isoindolo[2,1-a]quinazoline 7. Cleavage of the IL-support 

from 7 (0.406 g, 0.085 mmol, 1 equiv) was performed with 

sodium methoxide (0.047 g, 0.085 mmol, 1 equiv) in metha-

nol (4 ml). The mixture was heated under microwave (80°C, 

10 min) until the complete release of support to compound 

8. The mixture was filtered, washed with excess ether and 

the resulting crude residue was purified by silica column 

chromatography (eluent: 10% ethyl acetate in hexane) to 

obtain the corresponding methyl 6-pentyl-6a-methyl-11-oxo-

5,6,6a,11-tetrahydroisoindolo[2,1-a]quinazoline-2-carboxy-

late 8a (84%). The general synthetic approach illustrated in 

Scheme 1. This general procedure was used for the synthesis 

of all isoindolo[2,1-a]quinazoline 8 derivatives.

2.3   Methyl-11-oxo-6-pentyl-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8a)

1H NMR (300 MHz, acetone-d6) δ 9.26 (s, 1H), 7.86 (d, J = 7.2 Hz, 

1H), 7.79–7.64 (m, 4H), 7.39 (d, J = 7.8 Hz, 1H), 6.04 (s, 1H), 

4.59 (d, J = 17.2 Hz, 1H), 4.59 (d, J = 17.2 Hz, 1H), 3.91 (s, 3H), 

2.00–1.93 (m, 2H), 1.42–1.13 (m, 6H), 0.80 (t, J = 6.6 Hz, 

3H); 13C NMR (75 MHz, acetone-d6) δ 168.5, 164.6, 141.1, 

136.5, 133.4, 132.6, 129.8, 129.3, 128.0, 127.5, 124.1, 123.6, 

123.4, 118.8, 77.0, 52.0, 51.5, 44.5, 27.3, 22.1, 13.3; IR (cm-1, 

neat) 2950, 1720, 1697; MS (EI-MS) m/z: 365 [M+1]+; HRMS: 

Calculated for C
22

H
24

N
2
NaO

3
: 387.1685; found: 387.1683 

[M+Na]+ m/z.

2.4   Methyl-6-cyclopentyl-11-oxo-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8b)

1H NMR (300 MHz, acetone-d6) δ 9.23 (s, 1H), 7.87 (d, J = 7.5 Hz, 

1H), 7.99–7.67 (m, 4H), 7.39 (d, J = 7.8 Hz, 1H), 6.15 (s, 1H), 

N

N
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H2N N

N
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N
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Figure 1 Biologically active isoindoloquinazolines and their analogous.
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4.62 (d, J = 17.5 Hz, 1H), 4.37 (d, J = 17.5 Hz, 1H), 3.92 (s, 3H), 

3.23 (m, 1H), 1.43–1.12 (m, 8H); 13C NMR (75 MHz, acetone-

d6): δ 166.2, 164.7, 141.2, 137.1, 133.1, 132.4, 130.3, 129.7, 

128.9, 126.6, 124.2, 123.4, 118.9, 76.7, 58.2, 51.5, 49.8, 31.4, 

23.1, 22.0; IR (cm-1, neat) 2948, 1720, 1695; MS (EI-MS) m/z: 

363 [M+1]+; HRMS: Calculated for C
22

H
22

N
2
NaO

3
: 385.1528; 

found: 385.1530 [M+Na]+ m/z.

2.5   Methyl-6-(1,2-diphenylethyl)-11-oxo-
5,6,6a,11-tetrahydroisoindolo[2,1-a]
quinazoline-2-carboxylate (8c)

1H NMR (300 MHz, acetone-d6) δ 8.79 (s, 1H), 7.89 (d, J = 7.2 Hz, 

1H), 7.65 (t, J = 7.3 Hz, 1H), 7.60 (t, J = 7.3 Hz, 1H), 7.49 (dd, 

J = 1.6, 7.9 Hz, 1H), 7.34–7.24 (m, 3H), 7.18–7.11 (m, 3H), 6.78–

6.76 (m, 6H), 6.10 (s, 1H), 4.90 (d, J = 18.1 Hz, 1H), 4.69 (d, 

J = 18.1 Hz, 1H), 3.87–3.83 (m, 4H), 3.44 (dd, J = 6.1, 13.4 Hz, 

1H), 2.86 (dd, J = 5.1, 13.5 Hz, 1H); 13C NMR (75 MHz, acetone-

d6): δ 166.2, 164.1, 140.2, 140.1, 139.8, 136.9, 134.0, 132.3, 

129.9, 129.9, 129.6, 128.2, 128.0, 127.9, 127.2, 126.9, 125.9, 125.9, 

124.0, 123.5, 123.4, 118.4, 76.5, 62.1, 51.3, 47.8, 40.0; IR (cm-1, 

neat) 2948, 1716, 1697; MS (EI-MS) m/z: 475 [M+1]+. HRMS: 

Calculated for C
31

H
26

N
2
NaO

3
: 497.1841; found: 497.1843 

[M+Na]+ m/z.

2.6   Methyl-11-oxo-6-phenethyl-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8d)

1H NMR (300 MHz, acetone-d6) δ 9.25 (s, 1H), 7.88–7.80 (m, 

1H), 7.72 (d, J = 7.8 Hz, 1H), 7.62–7.53 (m, 2H), 7.38 (d, J = 7.8 Hz, 

1H), 7.26–7.16 (m, 4H), 6.99 (d, J = 8.7 Hz, 2H), 5.98 (s, 1H), 

4.60 (d, J = 17.4 Hz, 1H), 4.35 (d, J = 17.4 Hz, 1H), 3.89 (s, 3H), 

2.69–2.67 (m, 2H), 2.30 (m, 1H), 2.17 (m, 1H); 13C NMR (75 

MHz, acetone-d6) δ 166.2, 165.1, 140.7, 140.1, 136.6, 133.3, 

132.5, 129.7, 129.4, 128.8, 128.0, 128.0, 127.5, 125.8, 124.2, 

123.6, 123.3, 118.8, 76.7, 52.2, 51.5, 46.9, 34.4; IR (cm-1, neat) 

2946, 1718, 1693; MS (EI-MS) m/z: 399 [M+1]+; HRMS: 

Calculated for C
25

H
22

N
2
NaO

3
: 421.1528; found: 421.1525 

[M+Na]+ m/z.

2.7   Methyl-11-oxo-6-(thiophen-2-ylmethyl)-
5,6,6a,11-tetrahydroisoindolo[2,1-a]
quinazoline-2-carboxylate (8e)

1H NMR (300 MHz, acetone-d6) δ 9.32 (s, 1H), 7.90 (d, J = 6.3 Hz, 

1H), 7.82–7.69 (m, 4H), 7.38–7.35 (m, 2H), 6.91–6.81 (m, 2H), 

6.22 (s, 1H), 4.60 (d, J = 12.2 Hz, 1H), 4.08 (d, J = 12.2 Hz, 1H), 

3.86 (s, 3H), 3.48 (d, J = 9.5 Hz, 1H), 3.33 (d, J = 9.6 Hz, 1H); 
13C NMR (75 MHz, acetone-d6) δ 166.5, 164.9, 158.7, 142.0, 

140.2, 136.3, 133.3, 132.9, 130.1, 129.5, 128.1, 126.9, 126.6, 

125.9, 125.4, 124.5, 123.7, 123.5, 118.9, 76.2, 51.5, 44.4; IR (cm-1, 

neat) 2948, 1718, 1698; MS (EI-MS) m/z: 391 [M+1]+; HRMS: 

Calculated for C
22

H
18

N
2
NaO

3
S: 413.0936; found: 413.0933 

[M+Na]+ m/z.

2.8   Methyl-6-(3-methylbutan-2-yl)-11-oxo-
5,6,6a,11-tetrahydroisoindolo[2,1-a]
quinazoline-2-carboxylate (8f)

1H NMR (300 MHz, CD
3
OD) δ 9.07 (s, 1H), 7.90 (d, J = 7.2 Hz, 

1H), 7.75 (t, J = 7.2 Hz, 2H), 7.68–7.63 (m, 2H), 7.35 (d, J = 7.5 Hz, 

1H), 6.15 (s, 1H), 4.59 (d, J = 18.6 Hz, 1H), 4.29 (d, J = 18.6 Hz, 

1H), 3.94 (s, 3H), 2.24 (m, 1H), 1.69 (m, 1H), 1.05 (d, J = 6.6 Hz, 

3H), 0.75 (d, J = 6.0 Hz, 3H), 0.55 (d, J = 6.6 Hz, 3H); 13C NMR 

(75 MHz, acetone-d6) δ 166.2, 164.3, 140.3, 137.3, 133.6, 132.4, 

131.6, 129.7, 128.8, 125.9, 124.4, 124.3, 123.7, 119.2, 76.7, 57.7, 

51.4, 47.1, 32.8, 20.5, 19.3, 15.3; IR (cm-1, neat) 2952, 1720, 

1695; MS (EI-MS) m/z: 365 [M+1]+; HRMS: Calculated for 

C
22

H
24

N
2
NaO

3
: 387.1685; found: 387.1682 [M+Na]+ m/z.

2.9   Methyl-3a-methyl-1-oxo-4-propyl-
1,2,3,3a,4,5-hexahydropyrrolo[1,2-a]
quinazoline-8-carboxylate (8g)

1H NMR (300 MHz, acetone-d6) δ 9.28 (s, 1H), 7.69 (d, J = 7.6 Hz, 

1H), 7.32 (d, J = 7 Hz, 1H), 4.19 (d, J = 17.2 Hz, 1H), 3.88 (s, 3H), 

3.74 (d, J = 17.2 Hz, 1H), 2.74–2.67 (m, 2H), 2.51–2.42 (m, 2H), 

2.29–2.23 (m, 2H), 1.61–1.52 (m, 2H), 1.25 (s, 3H), 0.93 (t, 

J = 7.1 Hz, 3H); 13C NMR (100 MHz, acetone-d6) δ 172.3, 167.1, 

NH2
H
N

O

O
O

O

H
HO

5 6

+
IL

MeOH,MW (80°C)
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O

O
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Scheme 1 Synthesis of methyl 6-pentyl-6a-methyl-11-oxo-5,6,6a, 11-tetrahydroisoindolo-[2,1-a]quinazoline-2-carboxylate (8a).
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135.4, 129.9, 129.7, 127.7, 124.5, 120.9, 120.8, 78.8, 52.2, 49.9, 

33.1, 31.2, 21.9, 15.5, 11.9; IR (cm-1, neat) 2962, 1720, 1695; 

MS (EI-MS) m/z: 303 [M+1]+; HRMS: Calculated for C
17

H
22

N-

2
NaO

3
: 325.1528; found: 325.1526 [M+Na]+ m/z.

2.10   Methyl-6-isobutyl-11-oxo-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8h)

1H NMR (300 MHz, acetone-d6) δ 9.23 (s, 1H), 7.87 (d, J = 7.5 Hz, 

1H), 7.80–7.65 (m, 4H), 7.39 (d, J = 7.8 Hz, 1H), 6.06 (s, 1H), 

4.63 (d, J = 17.4 Hz, 1H), 4.23 (d, J = 17.4 Hz, 1H), 3.92 (s, 3H), 

1.98 (dd, J = 3.7, 11.7 Hz, 1H), 1.77 (m, 1H), 1.56 (t, J = 11.2 Hz, 

1H), 0.88 (d, J = 6.3 Hz, 3H), 0.66 (d, J = 6.3 Hz, 3H); 13C NMR 

(75 MHz, acetone-d6) δ 166.3, 165.3, 141.3, 136.5, 133.5, 132.6, 

129.9, 129.3, 128.0, 127.5, 124.2, 123.9, 123.4, 118.8, 76.9, 52.8, 

52. 7, 51.5, 26.2, 20.1, 19.9; IR (cm-1, neat) 2942, 1720, 1695; 

MS (EI-MS) m/z: 351 [M+1]+; HRMS: Calculated for C
21

H
22

N-

2
NaO

3
: 373.1528; found: 373.1526 [M+Na]+ m/z.

2.11   Methyl-6-cyclopropyl-11-oxo-5,6,6a,11-
tetrahydroisoindolo[2,1-a]quinazoline-
2-carboxylate (8i)

1H NMR (300 MHz, acetone-d6) δ 9.26 (s, 1H), 7.87 (d, J = 6.6 Hz, 

1H), 7.74–7.65 (m, 4H), 7.40 (d, J = 7.2 Hz, 1H), 6.08 (s, 1H), 

4.66 (d, J = 17.1 Hz, 1H), 4.26 (d, J = 17.1 Hz, 1H), 3.93 (s, 3H), 

1.70 (m, 1H), 0.41–0.29 (m, 3H), 0.10 (m, 1H); 13C NMR (75 

MHz, acetone-d6) δ 166.3, 165.6, 141.0, 136.2, 133.0, 131.9, 

129.5, 129.2, 128.0, 127.4, 124.9, 124.4, 123.3, 119.2, 76.5, 55.3, 

51.5, 9.6, 3.8; IR (cm-1, neat) 2950, 1716, 1697; MS (EI-MS) 

m/z: 335 [M+1]+; HRMS: Calculated for C
20

H
18

N
2
NaO

3
: 

357.1215; found: 357.1216 [M+Na]+ m/z.

2.12   Methyl-4-(4-methoxybenzyl)-
3a-methyl-1-oxo-1,2,3,3a,4,5-
hexahydropyrrolo[1,2-a]quinazoline-
8-carboxylate (8j)

1H NMR (300 MHz, acetone-d6) δ 9.29 (d, J = 1.5 Hz, 1H), 7.65 

(dd, J = 1.5, 7.9 Hz, 1H), 7.32 (d, J = 8.7 Hz, 2H), 7.21 (d, J = 7.8 Hz, 

1H), 6.90 (d, J = 8.7 Hz, 2H), 4.03 (d, J = 13.2 Hz, 1H), 3.86 (s, 

3H), 3.79–3.77 (m, 4H), 3.29 (d, J = 13.2 Hz, 1H), 2.83–2.74 

(m, 2H), 2.58–2.49 (m, 3H), 1.38 (s, 3H); 13C NMR (100 MHz, 

acetone-d6) δ 172.3, 167.0, 159.9, 135.4, 131.2, 130.6, 130.5, 

129.8, 129.6, 127.7, 124.6, 120.9, 120.8, 114.5, 78.8, 55.4, 53.9, 

52.2, 49.6, 33.3, 31.3, 15.7; IR (cm-1, neat) 2950, 1718, 1691; 

MS (EI-MS) m/z: 381 [M+1]+; HRMS: Calculated for C
22

H
24

N-

2
NaO

4
: 403.1634; found: 403.1636 [M+Na]+ m/z.

3  Results and discussion
ILs 4-(bromomethyl)-3-nitrobenzoate 2 was obtained by 

esterification of 4-(bromomethyl)-3-nitrobenzoic acid with 

1-(2-hydroxyethyl)-3-methylimidazolium tetrafluorobo-

rate [(hydemim)[BF
4
]] (IL) under microwave irradiation 

(75°C, 12 min). IL-bound nitrobenzoate 2 was reacted with 

primary amines 3 via nucleophilic bromo displacements 

in acetonitrile under microwave irradiation for 5  min at 

80°C, to give nitroamines 4. Then, IL-tagged nitroamines 

4 were successfully reduced by tin(II) chloride in metha-

nol under microwave heating for 10 min, followed by pre-

cipitation to give the main intermediates 5 (Scheme 2) [42].

One of the major challenges and aim of the present 

work is the intramolecular one-pot dehydrocyclization 

to the construction of bi-heterocycles in the presence 

of reactive primary and secondary amino groups, with 

α-ketobenzoic acids or γ-ketoaliphatic acid. The reaction 

of 5 and 6 was first investigated as the model reaction and 

optimization of catalysts was under microwave and con-

ventional heating (Scheme 3).

To our delight, treatment of diamine 5 with 

α-ketobenzoic acids or γ-ketoaliphatic acid in the presence 

of trifluoacetic acid (TFA) and magnesium sulfate under 

microwave irradiation (80°C) for 15 min leds to the isoin-

dole fused quinazolines 7 with inferior yields (50–55%). 

The cyclization reaction was found to deliver isoindolo[1,2-

a]quinazoles 7 in higher yields (80–85%) in the presence 

of acetic acid. After the completion of the reaction, the 

final product was precipitated out and washed with the 

cold ether to yield the IL bound isoindoloquinazoline 7; 
final structures were confirmed by proton, carbon NMR, 

and mass spectroscopy (MS). However, the same one pot 

reaction took 12 h to completion under reflux conditions. 

The reaction is presumed to precede condensation of 

ketoacid 6 with primary amine 5 through amide bond for-

mation, followed by intramolecular dehydrocyclization to 

furnish IL-support isoindoloquinazoline 7.

In a subsequent step, removal of the ILs 7 was 

achieved via trans-esterification by sodium methoxide in 

methanol, to obtain methyl ester isoindoloquinazoline 8 

in good yields (75–85%) (Scheme 3). The ILs was removed 

by precipitation too. The final product 8 was confirmed 

by proton NMR, where the -OCH
3
 singlet was recorded at 

3.8 ppm. The best outcomes obtained when the microwave 

irradiation used for the synthesis of 8, the efficiency of 
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microwave flash heating in reduced reaction times with 

enhanced rate of reactions. This cleavage reaction was 

performed under microwave heating for 10–15 min, vs. 6 h 

or more of conventional heating conditions.

The plausible mechanistic pathway for the forma-

tion of 7 was proposed in acidic conditions, illustrated in 

Scheme 4. The ionic liquid conjugated primary amines 5 

react with the carbonyl electrophiles of the acidic func-

tional group of compound 6 and form the amide inter-

mediates A1 by the exclusion of water. It is possible that 

intermediates A1 may undergo intramolecular dehydro-

cyclization in two fashions. In path I, intermediates A1 

undergo the cyclization reaction by the activated keto 

group, to construct nine membered (diazonan-6-one) 

cyclic rings B1, followed by a secondary amine to attack 

the carbon of a tertiary hydroxyl group to form C-N bonds, 

and construct the bi-heterocyclic isoindoloquinazoline 

7. In path II, the amide group activation of intermediates 

A2 did not undergo intramolecular cyclization to form 

other molecular frameworks of dihydroquinazolines 9 

via the formation of B2 (tetrahydroquinazoline-2-ol) ring 

intermediate.

The same convenient procedure could be utilized to 

synthesize a variety of isoindoloquinazolines (8a–j) in 

good yields (Table 1). Heterocyclization reactions pro-

ceeded well with aliphatic amino substitution (Table 1, 

entry 8a,b and 8f–i). γ-Ketoaliphatic acid gave slightly 

lower yields (73–75%) of the final products (Table 1, entry 

8g and 8j).
In summary, we have successfully developed the 

rapid and one-pot synthesis of bi-heterocyclic fused 

isoindolo[1,2-a]quinazoline with the introduction of ionic 

liquid as a soluble support and microwave as a greener 

energy source. Postulation of a pathway for the construc-

tion isoindolo[1,2-a]quinazoline is proceeded through 

amide formation, followed by intramolecular cyclization. 

Notably, the immobilized intermediates and final prod-

ucts were purified by simple precipitation in all steps. 

Table 1 Substrate scope of heterocyclization under microwave irradiation.a

NH2
H
N

O

O

R1

O

O

N

N

R1

I. AcOH, MgSO4,
EDC MW

O

R2

O

O

R2
HO+

IL

5 6

II. NaOMe
MeOH

8

O

O

N

N

O

O

O

N

N

O

O

O

N

N

O

O

O

N

N

O

O

O

N

N

O

O

O

N

N

O

8d, 81%

8b, 85%

8c, 80%

8h, 88%

8e, 78%

8a, 84%

8i, 85%

8f, 77%

O

O

N

N

O

O

O

N

N

O

OMe

O

O

N

N

O

O

O

N

N

O

S

8g, 75%

8j, 73%

aAll reactions were performed under microwave (80°C, 10 min) in acetic acid with ethylene dichloride. Isolated yield after column 

purification.
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A green microwave assisted protocol displayed a short 

reaction time compared to conventional heating, an easy 

separation process, and least by-product, with high yields 

of desired products; further application of the strategy 

for synthesis of novel heterocycles is in progress in our 

laboratory.

Acknowledgments: The authors wish to thank the 

National Science Council (NSC) of Taiwan for financial 

support and the authorities of the National Chiao Tung 

University for providing the laboratory facilities. This 

study was particularly supported by the “Centre for bioin-

formatics research of aiming for the Top University Plan” 

of the National Chiao Tung University and Ministry of 

Education, Taiwan.

Received March 6, 2013; accepted April 3, 2013

References
[1] Zhang Q, Zhang S, Deng Y. Green Chem. 2011, 13, 2619–2637.

[2] Giernoth R. Angew. Chem. Inter. Ed. 2010, 49, 2834–2839.

[3] Deetlefs M, Seddon KR. Green Chem. 2010, 12, 17–30.

[4] Dupont J, de Souza RF, Suarez PAZ. Chem. Rev. 2002, 102, 

3667–3692.

[5] Huo C, Chan TH. Chem. Soc. Rev. 2010, 39, 2977–3006.

[6] Li M, Sun E, Wen L, Sun J, Li Y, Yang H. J. Comb. Chem. 2007, 9, 

903–905.

[7] Miao W, Chan TH. Acc. Chem. Res. 2006, 39, 897–908.

[8] Miao W, Chan TH. Org. Lett. 2003, 5, 5003–5006.

[9] He X, Chan TH. Synthesis 2006, 1645–1648.

[10] Donga RA, Khaliq-Uz-Zaman SM, Chan TH, Damha MJ. J. Org. 
Chem. 2006, 71, 7907–7910.

[11] Martins MAP, Frizzo CP, Moreira DN, Zanatta N, Bonacorso HG. 

Chem. Rev. 2008, 108, 2015–2050.

[12] Martins MAP, Frizzo CP, Moreira DN, Buriol L, Machado P. 

Chem. Rev. 2009, 109, 4140–4182.

[13] Parvulescu VI, Hardacre C. Chem. Rev. 2007, 107, 2615–2665.

[14] Michael JP. Nat. Prod. Rep. 2008, 25, 166–187.

[15] Witt A, Bergman J. Curr. Org. Chem. 2003, 7, 659–677.

[16] Johne S. Prog. Chem. Org. Nat. Prod. 1984, 46, 159–229.

[17] Larksarp C, Alper H. J. Org. Chem. 2000, 65, 2773–2777.

[18] Mhaske SB, Argade NP. Tetrahedron 2006, 62, 9787–9826.

[19] Rao VA, Agama K, Holbeck S, Pommier Y. Cancer. Res. 2007, 67, 

9971–9979.

[20] Decker M. Eur. J. Med. Chem. 2005, 40, 305–313.

[21] Michael JP. Nat. Prod. Rep. 2005, 22, 627–646.

[22] Guillaumel J, Leonce S, Pierre A, Renard P, Pfeiffer B, Arimondo 

PB, Monneret C. Eur. Med. Chem. 2006, 41, 379–386.

[23] Anderskewitz R, Bauer R, Bodenbach G, Gester D, Gramlich B, 

Morschauser G, Birke FW. Bioorg. Med. Chem. Lett. 2005, 15, 

669–673.

[24] Dallinger D, Kappe CO. Chem. Rev. 2007, 107, 2563–2591.

[25] Polshettiwar V, Varma RS. Curr. Opin. Drug Discovery Dev. 
2007, 10, 723–737.

[26] Polshettiwar V, Varma RS. Acc. Chem. Res. 2008, 41, 629–639.

[27] Lew A, Krutzik PO, Hart ME, Chamberlin AR. J. Comb. Chem. 
2002, 4, 95–105.

[28] Morschhauser R, Krull M, Kayser C, Boberski C, Bierbaum R, 

Puschner PA, Glasnov TN, Kappe CO. Green Process. Synth. 
2012, 1, 281–290.

[29] Taubert A, Li Z. Dalton Trans. 2007, 723–727. DOI: 10.1039/

b616593a.

[30] Jacob DS, Bitton L, Grinblat J. Chem. Mater. 2006, 18, 

3162–3168.

[31] Larhed M, Hallberg A. Drug Discov. Today 2001, 6, 406–416.

[32] Isambert N, Duque MMS, Plaquevent JC, Genisson Y, Rodriguez J, 

Constantieux T. Chem. Soc. Rev. 2011, 40, 1347–1357.

[33] Candeias NR, Branco LC, Gois PMP, Afonso CAM, Trindade AF. 

Chem. Rev. 2009, 109, 2703–2802.

[34] Legeay JC, Goujon JY, Eynde JJV, Toupet L, Bazureau JP. J. Comb. 
Chem. 2006, 8, 829–833.

[35] Kumar KS, Kumar PM, Kumar KA, Sreenivasulu M, Jafar 

AA, Rambabu D, Krishna GR, Reddy CM, Kapavarapu R, 

Shivakumar K, Priya KK, Parsa KVL, Pal M. Chem. Commun. 2011, 

47, 5010–5012.

[36] Martınez-Viturro CM, Domınguez D. Tetrahedron Lett. 2007, 48, 

1023–1026.

[37] Kabbe HJ. Justus Liebigs Ann. Chem. 1978, 398. [Cited in: 

Tetrahedron Letters 2007, 48, 1023–1026. DOI:10.1016/

j.tetlet.2006.11.168].

[38] Dzierzbicka K, Trzonkowski P, Sewerynek PL, Mysliwski A. 

J. Med. Chem. 2003, 46, 978–986.

[39] Kurihara M. J. Org. Chem. 1969, 34, 2123–2125.

[40] Chanda K, Maiti B, Tseng CC, Sun CM. ACS Comb. Sci. 2012, 14, 

115–123.

[41] Chen CH, Yellol GS, Lin PT, Sun CM. Org. Lett. 2011, 13, 

5120–5123.

[42] Hsu HY, Tseng CC, Maiti B, Sun CM. Mol. Divers. 2012, 16, 

241–249.



258      R. Jedhe et al.: Rapid synthesis of novel isoindolo[1,2-a]quinazoline

Ramchandra Jedhe was born in India. He received his MSc in 

organic chemistry in 2002 from Pune University, India. After his 

Master’s degree, he worked as a senior research associate in 

medicinal chemistry research and the development department 

of various pharmaceuticals industries such as Deepak Nitrite Ltd. 

(2002–2006), Emcure Pharmaceuticals Ltd. (2006–2007), Sai 

Advantium Pharmaceuticals Ltd (2007–2011), and Jubilant Chemsys 

Ltd. (2011–2012). He is currently pursuing his PhD in combinatorial 

drug discovery at the National Chiao Tung University, Taiwan under 

the supervision of Professor Chung-Ming Sun.

Dr Vijaykumar Paike perused his PhD studies in chemistry at the 

National Tsing Hua University, Taiwan in 2011 under the supervision 

of Professor Chien-Chung Han, working on the use of organocata-

lysts for the forma-tion of C-C, C-S, and C-N bonds. He is currently 

a postdoctoral research fellow at the NCTU with Professor Chung-

Ming Sun. His current research involves the synthesis of biologically 

interesting heterocycles, transition metal-catalyzed reactions, and 

microwave chemistry.

Dr. Chung-Ming Sun joined the National Chiao Tung University 

(Hsinchu), Taiwan, in 2004 and he is currently a full professor at the 

department of applied chemistry. Before joining the National Chaio 

Tung Unversity, he was a professor at the National Dong Hwa Uni-

versity (Hualien), Taiwan. He received his PhD degree from the State 

University of New York (Stony Brook), USA in 1995 and worked as a 

Research Scientist at DuPont pharmaceutical research Laboratory 

(San Diego), USA.


