A Facile, Catalyst-Free, Microwave-Assisted Access towards the Synthesis of 2-
Aryl/Alkyl-3-(1H-benzo[d]imidazol-2-yl)-2,3-dihydroquinazolin-4(1H)-ones

Prashant Kumar®, Akanksha Matta'?, Snigdha Singh®, Johan Van der Eycken?,
Christophe Len**, Virinder S. Parmar?, Erik V. Van der Eycken®, Brajendra K. Singh®

'Bioorganic Laboratory, Department of Chemistry, University of Delhi, Delhi, India,
?Laboratory for Organic and Bioorganic Synthesis, Department of Organic Chemistry,
Ghent University, Ghent, Belgium, *Sorbonne Universités, Université de Technologie de
Compiegne (UTC), Ecole Supérieure de Chimie Organique et Minérale (ESCOMO),
Compiégne Cedex, France, “Department of Chemistry, University of Hull, Hull.HU6
7RX, UK, °Laboratory for Organic & Microwave-Assisted Chemistry{(LOMAC),
Department of Chemistry, University of Leuven (KU Leuven), Leuven, Belgium

Corresponding-Author to Dr. Brajendra Kumar Singh. E-mail:
singhbk@chemistry.du.ac.in

Abstract
An efficient, catalyst free, microwave assisted approach has been developed for the
synthesis of 2-aryl/alkyl-3-(1H-benzo[d]imidazol-2-yl)-2,3-dihydroquinazolin-4(1H)-one
derivatives by condensing 2-aminobenzamides with various aliphatic, aromatic and
heterocyclic aldehydes. This catalyst free approach exhibited good functional group
compatibility and produced the desired products in good to excellent yields in just 10-20
minutes. This approach can be seen as a better alternative of the metal catalyzed
protocols used for the synthesis of this class of compounds. The formation of desired

compound has also been confirmed by X-ray analysis.
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INTRODUCTION
The modern era of synthetic organic chemistry has witnessed a rapid expansion in the
development of efficient protocols thatinvolve the use of transition metal catalysts or
Lewis acid catalysts for the generation of industrially significant heterocyclic
molecules.’ Although, different catalytic approaches have shown high efficiency in
providing rapid access to alarge number of heterocyclic compounds, however from an
economic and chemical standpoint, they present some serious problems such as high cost,
contamination of the product, waste production, involvement of harsh reaction
conditions, etc. Therefore, the exploration of novel, catalyst free pathways is presently an

issue of significance in order to expand the frontiers of heterocyclic chemistry.

The quinazolinone structure is a prevalent synthetic as well as natural scaffold that has
been extensively employed as drug like template in medicinal chemistry.>** Amongst the
leading derivatives of quinazolinones, 2,3-dihydroquinazolin-4(1H)-ones in particular

have become the most attractive targets in organic synthesis, as they are an integral part
2



of many bioactive molecules that exhibit a broad spectrum of pharmacological properties
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(Figure 1)***, such as anti-malarial®®, anti-cancer'’, anti-microbial*® *°, anti-

20-23 24, 25

hypertensive?>?®, anti-oxidant** %, anti-inflammatory.?*?® They also function as
inhibitors of several key enzymes e.g. dihydrofolate reductase?*, poly(ADP-

ribose)polymerase® and human microsomal prostaglandin synthase 1 (mPGES 1).%°

Considering the significance of the quinazolinone scaffold, several methods have
been reported for the synthesis of 2-aryl/alkyl-3-(1H-benzo[d]imidazol-2-yl)-2,3-
dihydroquinazolin-4(1H)-ones using 2-aminobenzamides and benzaldehydes as starting
material under the influence of various catalytic systems like.cyanuric chloride®*, Cul®,
Poly(VPyPS)-PW*, Co-CNTs*, 2-morpholinoethanesulfonic acid®, indion ina 225H
resin®®, Amberlyst-15* ionic liquid*“*?boehmite-SSA*, boehmite-Si-DSA*, L-proline
nitrate®, NH,CI*®, TiCl;-Zn*", Cellulose-SO3H* etc, (Scheme 1). Although these
synthetic methodologies lead to.the generation of the targeted quinazolinones, however a
number of challenges need to be addressed as they intrinsically suffer from some serious
limitations such as limited substrate scope, employment of a toxic and expensive catalyst
that invariably leads to product contamination, moisture-sensitivity of catalysts make
their use-difficult, need for prior synthesis of catalyst which is unfavorable in terms of
both atom.economy and requirement of high energy consuming instruments for their

characterization, etc.

The challenges associated with metal catalyzed synthesis of this highly significant

scaffold encouraged us to investigate more expedient methods for the construction of 2,3-



dihydroquinazolin-4(1H)-ones. Recently, our group has reported a base-mediated
synthesis of benzimidazo[1,2-a]quinazolines as our first step towards the direction of
catalyst free synthesis.*® While investigating its reaction mechanism, interestingly we
found that 2,3-dihydroquinazolin-4(1H)-ones could be obtained under catalyst free
reaction conditions. Encouraged by this observation and as an extension of our previous
work, we decided to carry out the synthesis of 2,3-disubstituted-2,3-dihydroquinazolin-
4(1H)-one derivatives by condensing 2-aminobenzamides with various-aldehydes without
use of any catalyst under microwave irradiation. To the best of our knowledge there is no
report of catalyst free synthesis of 2-aryl/alkyl-2,3-dihydroquinazolin-4(1H)-ones using
2-aminobenzamides and aldehydes as starting materials. The structure of the key

compound was confirmed using X-ray crystal structure analysis.

RESULT AND DISCUSSION
Our investigation started with the condensation of 2-amino-N-(1H-benzo[d]imidazol-2-
yl)benzamide (1a) and 2-chlorobenzaldehyde (2a) in DMF under irradiation with
microwaves at 80 W'maximum power for 10 minutes at a ceiling temperature of 130 °C.
To our great satisfaction, the desired product was obtained in 83% yield (Table 1, entry
1). However, drop in the product yield was observed when reaction was prolonged (Table
1,entry 2). When the reaction was performed under conventional heating at 130 °C, the
reaction was completed in 4 hours and the desired product was obtained in 65% yield

(Table 1, entry 3).



Encouraged by these outcomes we further screened various solvents like toluene, 1,4-
dioxane, ethanol, acetonitrile and water under the microwave conditions. It was observed
that the aprotic solvents provided better product yields as compare to the protic solvents.
Out of these screened solvents, except water where no product formation was observed
even after irradiation for 30 min (Table 1, entry 8), all solvents yielded the desired
product 3a in relatively moderate to good yields. It was also found that the reaction did
not proceed to completion when it was irradiated in toluene for 30 min(Table 1, entry 4).
Moreover, no product formation was observed when the reaction was performed in the

absence of any solvent (Table 1, entry 9).

Firstly, substrate scope of this newly optimized protocol with a wide range of aliphatic,
heterocyclic and aromatic aldehydes with 2-amino-N-(1H-benzo[d]imidazol-2-
yl)benzamide was explored. All the employed aldehydes reacted efficiently with 2-
amino-N-(1H-benzo[d]imidazol-2-yl)benzamide and furnished the desired products in

good to excellent yields (Table 2).

During the course of this investigation, it was observed that the electronic nature and the
positions-of the substituents on the aromatic ring of the benzaldehyde significantly affect
the.outcome of the reaction. Benzaldehydes with electron withdrawing group at ortho
position yielded the desired product in lower yields (Table 2, entries 3a and 3b), however
significant decrease in product yield was observed when electron withdrawing group was
present at the para position (Table 2, entries 3g-3i) as compared to the unsubstituted

benzaldehyde (Table 2, entry 3d). Moreover, higher product yield was obtained when



electron donating group was present at para position of the benzaldehyde analogues
(Table 2, entries 3e and 3f). Substantially lower yield in case of -NO, group (Table 2,
entry 3c) may be attributed to strong electron withdrawing nature of -NO, group.
Nevertheless, aliphatic and heterocyclic aldehydes also furnished the corresponding
products in good yields (Table 2, entries 3n-3r). The structure of compound 3a has been
confirmed by single crystal X-ray analysis (Figure 2). The details of data collection,
structure solution and refinement for compound 3a are listed in Table 3/(see supporting

information).

Substrate scope was further explored with other reaction partner i.e. 2-aminobenzamide.
Various 2-aminobenzamides were allowed to react with benzaldehyde. Much to our
delight, all the employed benzamides resulted in good to excellent product yields (Table

4).

Initially, to examine whether any change in the starting material would cause variation in
the reaction yields, we performed competitive experiments (Scheme 2). When 2-amino-
N-(1H-benzo[d]imidazol-2-yl)benzamides (1) was allowed to react with an equimolar
mixture-of p-methoxybenzaldehyde (2f) and p-nitrobenzaldehyde (2i), products 3f and 3i
were obtained in 1:1.4 ratio. Likewise, when equal amount of 2-amino-N-(6-methyl-1H-
benzo[d]imidazol-2-yl)benzamide (4c) and 2-amino-N-(6-chloro-1H-benzo[d]imidazol-2-
yl)benzamide (4d) was subjected to a reaction with benzaldehyde, products 5c and 5d
were obtained in 1:1.1 ratio. These experiments revealed that when the substrates bearing

electron donating group were made to react individually, they provided better yields than



substrates bearing electron withdrawing group. However in the mixture, substrates with
electron withdrawing group not only reacted faster, but also resulted in higher yields in

comparison to substrates containing electron donating group.

CONCLUSION
We have developed an efficient catalyst free approach for the synthesis 2-aryl/alkyl-3-
(1H-benzo[d]imidazol-2-yl)-2,3-dihydroquinazolin-4(1H)-one derivatives starting from
2-aminobenzamides and benzaldehydes. This methodology was found to show good
functional group tolerance and a wide range of differently substituted derivatives could
be synthesized in good to excellent yields. Substrate secope and product yields of this
approach are excellent. Further, to evaluate functional group compatibility competitive
experiment was carried out and found that substrates bearing electron withdrawing
groups reacts faster than containing electron releasing groups. This catalyst free approach
can been seen as an attractive and alternative pathway to the previously reported metal-

catalyzed synthesis of this medicinally important class of compounds.

EXPERIMENTAL
General-Procedure For The Synthesis Of 3-(1H-Benzo[D]Imidazol-2-Y1)-2-(2-
Chlorophenyl)-2,3-Dihydroquinazolin-4(1H)-One (3a)
A 'mixture of the N-(2-benzimidazolyl)-2-aminobenzamides (0.79 mmol) and aldehydes
(0.95 mmol) in DMF (2 mL) was taken in a microwave transparent glass vial equipped
with a small magnetic stirring bar, and the vial was tightly sealed with a Teflon crimp cap.

The mixture was then irradiated for the appropriate time at 130 °C and 80 W maximum



power. Completion of the reaction was monitored by TLC (20 % ethyl acetate in hexane).
The reaction mixture was then cooled to room temperature and then poured onto crushed
ice. The precipitated crude product was filtered and finally purified by column
chromatography over silica gel using 15% ethyl acetate in hexane to give 3a (129 mg,

83%) as a yellow solid; mp 247-249 °C; Rf = 0.40 (30% EtOAc-Hexane).

It was obtained as light yellow solid having m. p. 247-249 °C in 83% yield."IR (CHCls)
vmax (cm™): 3363, 3066, 2925, 1658, 1614, 1527, 1448, 1237, 751. *H NMR+(400 MHz,
CDCls): 5 11.70 (1H, s), 8.03 (1H, d, J = 8.39Hz), 7.73 (1H, d, J = 3.05 Hz), 7.57-7.55
(2H, m), 7.41-7.39 (1H, m), 7.31 (1H, t, J = 7.63 Hz), 7.20-7.16 (3H, m), 7.13-7.11 (1H,
m), 7.07-7.03 (1H, m), 6.87 (1H, d, J = 7.63Hz), 6.63 (1H, d, J = 8.39 Hz), 5.71 (1H, s).
3¢ NMR (100 MHz, CDCl53): 6 163.97, 147.15, 145.13, 135.93, 135.33, 131.94, 130.54,
129.91, 128.88, 126.94, 126.55, 122.21, 119.74, 118.21, 115.28, 114.91, 110.71, 66.47.

HRMS (ESI"): m/z [M+H]" calculated for C,;H;sCIN4O: 375.1016; found: 375.1019.

ACKNOWLEDGEMENTS
The authors acknowledge the financial assistance from the University of Delhi, (India)
under its-strengthening R & D Doctoral Research Programme. PK is thankful to the UGC
(University Grants Commission, India), for providing a Junior Research Fellowship. AM
is thankful to Erasmus Mundus Action 2 “Namaste” project for providing Namaste
Fellowship. BKS and JVdE acknowledge DST (INT/BEL/P-4/2013), Govt. of India, New

Delhi for the financial assistance.



SUPPORTING INFORMATION
Full experimental detail, *H and **C NMR spectra have been provided in supporting
information. This material can be found via the “Supplementary Content” section of this

article’s webpage.

REFERENCES
1. Rueping, M.; Antonchick, A. P.; Sugiono, E.; Grenader, K. Angew. Chem..Int. Ed.
2009, 48, 908-910.
2. Dhiman, S.; Pericherla, K.; Nandwana, N. K.; Kumar, D,; Kumar, A. J. Org. Chem.
2014, 79, 7399-7404.
3. Sun, H.; Wang, C.; Yang, Y. F.; Chen, P.; Wu, Y.D.;Zhang, X.; Huang, Y. J. Org.
Chem. 2014, 79, 11863-11872.
4. Patil, N. T.; Lakshmi, P. G. V. V.; Sridhar, B.; Patra, S.; Bhadra, M. P.; Patra, C. R.
Eur. J. Org. Chem. 2012, 2012,.1790-1799.
5. Liu, J. F.; Kaselj, M.; Isome, Y4 Ye, P.; Sargent, K.; Sprague, K.; Cherrak, D.;
Wilson, C. J.; Si, Y.; Yohannes, D.; Ng, S. C. J. Comb. Chem. 2006, 8, 7-10.
6. Hour, M. J.; Huang, L. J.; Kuo, S. C.; Xia, Y.; Bastow, K.; Nakanishi, Y.; Hamel, E.;
Lee, K. H. J. Med. Chem. 2000, 43, 4479-4487.
7.-Faridbod, F.; Ganjali, M. R.; Larijani, B.; Nasli-Esfahani, E.; Riahi, S.; Norouzi, P.
Int. J. Electrochem. Sci. 2010, 5, 653-667.
8. Chinigo, G. M.; Paige, M.; Grindrod, S.; Hamel, E.; Dakshanamurthy, S.; Chruszcz,

M.; Minor, W.; Brown, M. L. J. Med. Chem. 2008, 51, 4620-4631.



9. Muramatsu, I.; Suzuki, F.; Nishimune, A.; Anisuzzaman, A. S. M.; Yoshiki, H.; Su, T.
H.; Chang, C. K.; Morishima, S. Br. J. Pharmacol. 2009, 158, 354-360.

10. Giardina, D.; Martarelli, D.; Sagratini, G.; Angeli, P.; Ballinari, D.; Gulini, U.;
Melchiorre, C.; Poggesi, E.; Pompei, P. J. Med. Chem. 2009, 52, 4951-4954.

11. Shaw, Y. J.; Yang, Y. T.; Garrison, J. B.; Kyprianou, N.; Chen, C. S. J. Med.
Chem., 2004, 47, 4453-4462.

12. Khan, I.; Ibrar, A.; Abbas, N.; Saeed, A. Eur. J. Med. Chem. 2014, 76, 193-244.
13. Mhaske, S. B.; Argade, N. P. Tetrahedron 2006, 62, 9787-9826.

14. Williams, R.; Niswender, C. M.; Luo, Q.; Le, U.; Conn, P.J.; Lindsley, C. W.
Bioorg. Med. Chem. Lett. 2009, 19, 962-966.

15. Selvam, T. P.; Kumar, P. V.; Vijayaraj, P.'Research Pharm. 2011, 1, 1-21.

16.  Wang, D.; Gao, F. Chem. Cent.J. 2013, 7, 95.

17. Chandrika, P. M.; Yakaiah, T.; Rao, A. R. R.; Narsaiah, B.; Reddy, N. C.;
Sridhar, V.; Rao, J. V. Eur. J. Med. Chem. 2008, 43, 846-852.

18. Rohini, R.; Shanker, K.; Reddy, P. M.; Ravinder, V. J. Braz. Chem. Soc. 2010,
21, 49-57.

19. Kuyper, L<F.;' Baccanari, D. P.; Jones, M. L.; Hunter, R. N.; Tansik, R. L.;
Joyner, S..S.; Boytos, C. M.; Rudolph, S. K.; Knick, V.; Wilson, H. R.; Caddell, J. M.;
Friedman, H. S.; Comley, J. C. W.; Stables, J. N. J. Med. Chem. 1996, 39, 892-903.

20.  Alagarsamy, V.; Pathak, U. S. Bioorg. Med. Chem. 2007, 15, 3457-3462.

21. Honkanen, E.; Pippuri, A.; Kairisalo, P.; Nore, P.; Karppanen, H.; PaakkKari, I. J.

Med. Chem. 1983, 26, 1433-1438.

10



22.  Al-Salahi, R.; El-Tahir, K. E.; Alswaidan, I.; Lolak, N.; Hamidaddin, M.;
Marzouk, M. Chem. Cent. J. 2014, 8, 3.

23. Rahman, M. U.; Rathore, A.; Siddiqui, A. A.; Parveen, G.; Yar, M. S. BioMed
Res. Int. 2014, 29, 733-743.

24.  Tetere, Z.; Zicane, D.; Ravina, |.; Mierina, I.; Rijkure, I. Materials Sciences and
Applied Chemistry 2014, 30, 51-54.

25. Kumar, A.; Sharma, P.; Kumari, P.; Kalal, B. L. Bioorg. Med. Chem. Lett. 2011,
21, 4353-4357.

26. Alafeefy, A. M.; Kadi, A. A.; Al-Deeb, O. A,; El-Tahir, K. E. H.; Al-jaber, N. A.
Eur. J. Med. Chem. 2010, 45, 4947-4952.

27. Chandrika, P. M.; Rao, A.; Narasaiah, B.; Raju, M. B. Int. J. Chem. Sci. 2008, 6,
1119-1146.

28. Mohamed, M. S.; Kamel, M. M.; Kassem, E.; Abotaleb, N.; Khedr, M.; Ahmed,
M. F. Acta. Pol. Pharm. 2011, 68, 665-675.

29. Blaney, J. M.; Hansch, C.; Silipo, C.; Vittoria, A. Chem. Rev. 1984, 84, 333-407.
30. Gangjee, A.;'Kotharé, M.; Kisliuk, R. L. J. Heterocycl. Chem. 2000, 37, 1097-
1102.

31. Al-Rashood, S. T.; boldahab, I. A.; Nagi, A. M. N.; Abouzeid, L. A.; Abdel-Aziz,
ACA. M.; Abdel-hamide, S. G.; Youssef, K. M.; Al-Obaid, A. M.; EI-Subbagh, H. I.
Bioorg. Med. Chem. 2006, 14, 8608-8621.

32. Hattori, K.; Kido, Y.; Yamamoto, H.; Ishida, J.; Kamijo, K.; Murano, K.;
Ohkubo, M.; Kinoshita, T.; lwashita, A.; Mihara, K.; Yamazaki, S.; Matsuoka, N.;

Teramura, Y.; Miyake, H. J. Med. Chem. 2004, 47, 4151-4154.

11



33. Rorsch, F.; Buscato, E. I.; Deckmann, K.; Schneider, G.; Schubert-Zsilavecz, M.;
Geisslinger, G.; Proschak, E.; Grosch, S. J. Med. Chem. 2012, 55, 3792-3803.

34. Sharma, M.; Pandey, S.; Chauhan, K.; Sharma, D.; Kumar, B.; Chauhan, P. M. S.
J. Org. Chem. 2012, 77, 929-937.

35. Li, C.; Zhang, W. T.; Wang, X. S. J. Org. Chem. 2014, 79, 5847-5851.

36. Wang, J.; Zong, Y.; Fu, R.; Niu, Y.; Yue, G.; Quan, Z.; Wang, X.; Pan, Y.
Ultrason. Sonochem. 2014, 21, 29-34.

37.  Safari, J.; Gandomi-Ravandi, S. J. Mol. Catal. A: Chem. 2014, 390,1-6.

38. Labade, V. B.; Shinde, P. V.; Shingare, M. S. A. Tetrahedron Lett. 2013, 54,
5778-5780.

39. Reddy, K. S.; Parthasarathy, T.; Santosh, K. S.; Satyender, A. Asian J. Chem.
2015, 27, 2222-2224.

40. Bharate, S. B.; Mupparapu, N.; Manda; S.; Bharate, J. B.; Mudududdla, R.;
Yadav, R.; Vishwakarma, R. A. Arkivoc 2012, 308-318.

41.  Chen, J.; Su, W.; Wu, H.; Liu, M.; Jin, C. Green Chem, 2007, 9, 972-975.

42. Nagarajan, S:; Shaikh, T. M.; Kandasamy, E.; New J. Chem. 2015, 39, 9693-9699.
43. Choghamarani, A. G.; Tahmasbi, B. New J. Chem. 2016, 40, 1205-1212.

44, Hajjami, M.; Choghamarani, A. G.; Nejad, R. G.; Tahmasbi, B. New J. Chem.
2016, 40,.3066-3074.

45, Bahekar, S. P.; Dahake, N. D.; Sarode, P. B.; Chandak, H. S. Synlett 2015, 26,
2575-2577.

46.  Shaabani, A.; Maleki, A.; Mofakham, H.; Synth. Commun. 2008, 38, 3751-3759.

12



47. Shi, D.; Rong, L.; Wang, J.; Zhuang, Q.; Wang, X.; Hu, H. Tetrahedron Lett.
2003, 44, 3199-3201.

48. Reddy, B. V. S.; Venkateswarlu, A.; Madan, C.; Vinu, A. Tetrahedron Lett. 2011,
52, 1891-1894.

49. Kumar, P.; Singh, A. K.; Bahadur, V.; Len, C.; Richards, N. G. J.; Parmar, V. S;;

Van der Eycken E. V.; Singh, B. K. ACS Sustainable Chem. Eng. 2016, 4, 2206-2210.

13



Table 1. Optimization of reaction conditions.?

0 Oy H Solvent N"N
IO e Mo
1a 2a 3a

Entry | Solvent Time (min) | Yield (%)°

1 DMF 10 83

2 DMF 15 75

3 DMF 4 hour 65°

4 PhMe 30 65"

5 1,4-Dioxane | 10 73

6 CH3CN 10 67

7 EtOH 20 53

8 H,0 30 -

9 Neat 30 -

®Reaction conditions: a mixture of 2-amino-N-(1H-benzo[d]imidazol-2-yl)benzamide
(1a) (1.0 mmol), 2-chlorobenzaldehyde (2a) (1.2 mmol) in DMF (2 mL) was irradiated at
80W maximum powver, at a ceiling temperature of 130 °C; Pisolated yield; ‘reaction was
performed under conventional heating at 130 °C; reaction was incomplete even after 30

min of irradiation under microwave condition; °reaction could not proceed and only

starting materials were isolated.
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Table 2. Optimization of substrate scope of aldehydes.®

DMF X NN
LT T e T
Ia 2a-r) @

S. No. | Compound | R? Yield (%)°
1 3a 2-Cl-phenyl 83
2 3b 2-Br-pheny 74
3 3c 2-NO,-phenyl 57
4 3d phenyl 89°
5 3e 4-CHs-phenyl 93¢
6 3f 4-CH30-phenyl 98¢
7 39 4-Cl-phenyl 71°
8 3h 4-Br-phenyl 63°
9 3i 4-NO,-phenyl 84
10 3j 4-Br-2-F-phenyl 88
11 3k 2,6-dichlorophenyl 89
12 3l 3,4-dichlorophenyl 69
13 3m 2,6-difluorophenyl 85
14 3n ethyl 74
15 30 cyclohexyl 72
16 3p furan 66
17 3q 7-methoxycoumarin-4-yl 64°
18 3r 7,8-dimethoxycoumarin-4-yl | 71°
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®Reaction conditions : a mixture of 2-amino-N-(1H-benzo[d]imidazol-2-yl)benzamides
(1a) (1.0 mmol), aldehydes (2) (1.2 mmol) in DMF (2 mL) was irradiated at 80W
maximum power, at a ceiling temperature of 130 °C; Pisolated yield; ‘reaction was carried

out for 15 minutes; dreaction was carried out for 20 minutes.
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Table 3. Important crystal data of compounds 3a.

Parameters

3a

CCDC deposition number

1440320

Empirical Formula

C21H15C|N4O

Formula weight 374.82
Temperature (K) 298.15
Crystal System monoclinic
Space Group P2:/n

Unit Cell Dimension

a/A = 11.5108(8)

b/A = 9.1933(6)

c/A =16.3785(11)

a/°=90

B/° = 97.978(6)

v/° =90
Volume A® 1716.4(2)
VA 4
Density Calculated g/cm® 1.450
Absorption coefficient(u) mm™ 0.242
F(000) 776.0

Crystal size/mm?®

0.11 x 0.06 x 0.03

Radiation

MoK (A = 0.71073)

17




20 range for data collection/® 6.02 to 52.038
Index ranges -11<h<14

-6<k<I1l1

-20<1<14
Reflection Collected 7247
Independent Reflections 3373 [Rint = 0.0394, Rsigma = 0.0682]
Data/Restraints/parameters 3373/0/304
Goodness of fit on F* 1.074
Final R indices [I>=2sigma(l)] R; = 0.0539, wR; = 0.1006
R indices (all data) R1=0.0899, wR; = 0.1250
Largest difference peak and hole [e A”] }.0.19/-0.26
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Table 4. Optimization of substrate scope of 2-aminobenzamides.

AN R DMF G
P >
Uy L m + MW, 80 W | >

~ NH; 130 °C, 15 minutes Rl I

S. No. | Compound | R R' | Yield (%)°
1 5a Benzimidazol-2-yl 4-F | 62
2 5b Benzimidazol-2-yl 5-1 | 64
3 5c 6-methylbenzimidazol-2-yl | - 87
4 5d 6-cholrobenzimidazol-2-yl | - 83
5 5e Phenyl amino - 87
6 5f phenyl - 67
7 5¢ H 3 89

®Reaction conditions : a mixture of 4 (1.0 mmol), benzaldehyde (2d) (1.2 mmol) in DMF
(2 mL) was irradiated at 80W maximum power, at a ceiling temperature of 130 °C;

bisolated yield.
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Scheme 1. Synthesis of 2,3-dihydroquinazolin-4(1H)-ones from 2-aminobenzamides.
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Scheme 2. Competitive experiments a) between benzaldehydes and b) between 2-

aminobenzamides.
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Figure 1. Some representative biologically important 2,3-dihydroquinazolinone

scaffolds.
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Figure 2. ORTEP diagram of compound 3a with atomic numbering scheme at 30%

probability level.
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