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ABSTRACT

The 8-cyano-4,5,6,7-tetraphenyl-3,4-dihydrobenzo[2,3-d]pyrimidine is synthesized by the
condensation of 2-amino-1-benzoyl-3-cyano-5-hydroxy-4,5,6-triphenyl-1,3-cyclohexadiene and
formamide using K-10 clay as catalyst under microwave ir-radiations.
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INTRODUCTION

The heterocyclic compound i.e.
benzopyrimidines have found application in a wide
range of medicinal chemistry because of their
diverse biological activities, such as antibacterial,’?
anticonvulsant, ® antiinflammatory,**® antitumor™?®
and antifungal'® activities. These chemotherapeutic
applications of benzopyrimidine derivatives
prompted us to synthesize some new highly
substituted 3,4-dihydrobenzo[2,3-d]pyrimidines by
adopting a new route under solid supported
microwave irradiations.

Several methods have been reported!'-'*
for the synthesis of benzopyrimidine derivatives.
However, these methods suffer from drawbacks,
such as longer reaction time, complicated workup,
use of expensive and hazardous chemicals with low
yield. The title compounds were synthesized in this
study using commonly available reagents under dry
media microwave irradiation to overcome the
mentioned drawbacks. Microwave assisted organic
synthesis proceeds with facile reactions to provide
high yield within a very short reaction time period.'

This methodology also avoids the use of excess
solvents and harmful acids or bases, which are
generally used for the catalysis of the reactions.'®
' Solution phase microwave organic reactions have
some limitations, such as the possibility of super
heating of the solvents which may result in series
explosions.2%2" Microwave activated dry media
synthesis on solid inorganic supports is the most
efficient and ecofriendly technology.?>?®* Reactions
can be carried out easily at ambient pressure in
open vessels by using domestic microwave ovens.?*
Moreover, the use of solid acid and base catalysts
reduces the amount of toxic wastes and by-product
formation.?®

The pharmaceutical interest in
benzopyrimidines prompted us to synthesize the
8-cyano-4,5,6,7-tetraphenyl-3,4-dihydrobenzo[2,3-
d]pyrimidine using K-10 clay as catalyst under
microwave ir-radiations. A mixture of 2-amino-1-
benzoyl-3-cyano-5-hydroxy-4,5,6-triphenyl-1,3-
cyclohexadiene and formamide condensed using
K-10 as catalyst under microwave irradiation in a
few minutes. (scheme-1). The crude product is
crystallized from methanol to give about 75% yields.
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2-amine-1-benzoyl-3-cyane-3-hydromy-
4.5 f-triphenyl-1.3-cyclohenadiens
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3-cyanc-4 3.6, T-tetraphenyl-3 4-dibydre-
-benzo[2 3-d]pyrimidine

Scheme-1

The product was identified on the basis of their
IR, 'TH-NMR, and by comparison of their Rf
values with those of authentic samples prepared
by standard routes.

Conclusion

In conclusion, we have developed a new
and efficient method for the formation of 8-cyano-
4,5,6,7- tetraphenyl-3,4-dihydrobenzo[2,3-
d]pyrimidine in high yields in a short time using K-
10 as catalyst under microwave irradiation.

Typical experimental procedure

The 2-amino-1-benzoyl-3-cyano-5-
hydroxy-4,5,6-triphenyl-1,3-cyclohexadiene (0.01
mol), formamide(10 ml), K-10 clay(1g) taken in the
open erlenmyer flask (100ml). The flask was

subjected to 70% irradiation level (560W) in the
Kenstar OM-9925 (800W) unmodified domestic
microwave oven operating at 2450 MHz for 5
minutes. The progress of the reaction was monitored
every 30 s. The product was extracted with ethanol
(4 x 10 ml) and obtained in the solid state after
removal of solvent by distillation under reduced
pressure. The product was recrystallized from
MeOH. Melting point: 157°C; *H-NMR(& in ppm in
CDCl,): 4.6 (s, 1H, C-4), 7.1-7.2 (m, 20H, Ar-H &
1H at C-2), 11.5 (brs, 1H, NH);and IR (KBr, cm™)
1600 (C=N), 3350 (N-H), 2240 (Ca=N)cm.

ACKNOWLEDGEMNTS

We thank Dr. R. Sharma (Dayton) for gifts
of Mont. K-10 clay.

REFERENCES

1. Ghorab, M.M., Abdel-Hamide, S.G., El-
Hakim, A.E., Indian J. Heterocycl. Chem. 5:
115 (1995).

2. Reddy, P. S. N., Vasantha, T. V., Raju, Ch.
Naga, Indian J. Chem. 38B: 40 (1999).

3. Wolf, J.F., Ratham, T.L., Sleevi, M.C.,
Campbell, J.A., Greenwood, T.D., J. Med.
Chem. 33: 161 (1990).

4, Verma, M., Sinha, J.N., Gujrati, V.R., Bhalla,
T.N., Bhargava, K.P., Shanker, K., Pharmacol.
Res.Commun. 13: 967 (1981).

5. Kumar, A., Verma, R.S., Jaju, B.P., Sinha,
J.N., J. Indian Chem. Soc. 67: 920 (1990).

6. Sarvanan, J., Mohan, S., Manjunatha, K.S.,
Indian J. Heterocycl. Chem. 8: 55 (1998).

7. Nair, M.G., Nanavati, N.T., Nair, .G., Kusliuk,
R.L., Gaumont, Y., Hsiao, M.C., Kalman, T.I.,
J.Med. Chem. 29: 1754 (1986).

8. Sikora, E., Jackman, A. L., Newell, D.R.,
Calvert, A.H., Biochem. Pharmacol. 37: 4047
(1988).

9. Jackman, A.L., Taylor, G.A., Gibson, W.,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Singhet al., Mat. Sci. Res. India., Vol. 4(2), 513-515 (2007) 515

Kimbell, R., Brown, M., Calvert, A.H., Judson,
I.R., Hughes, L.R., Cancer Res. 51: 5579
(1991).

Gamal El-Hiti, A., Mohamed Abdel-Megeed,
F., Yehia Mahmoud, A.G., Indian J. Chem.
39B: 368 (2000).

Berman, E. M., Werbel, L.M., J. Med. Chem.
34: 479 (1991)

Smith, K., Gamol EI-Hiti, A., Mohamed Abdel-
Megeed, F., Mohamed Abdo, A., J. Org.
Chem. 61: 647 (1996).

Archana, P.R., Srivastava, V.K., Kumar, A.,
Indian J. Chem. 41B: 2642 (2002).
McNamara, D.J., Berman, E.M., Fry, DW,,
Werbel, L.M., J. Med. Chem. 33: 2045
(1990).

Caddick, S., Tetrahedron 51: 10403 (1995).
Varma, R.S., Clark, D.E., Sutton, W.H., Lewis,
D.A., Am. Cer. Soc. Cer. Trans. Ohio. 80: 357
(1997).

Varma, R.S., Saini, R.K., Tetrahedron Lett.
38: 2623 (1997).

Kidwai, M., Misra, P., Synth. Commun. 29:
3237 (1999).

Kidwai, M., Misra, P., Bhushan, K.R.,

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

Polyhedron 18: 2641 (1999).

Varma, R.S., Dahiya, R., Kumar, S.,
Tetrahedron Lett. 38: 2039 (1997).

Kidwai, M., Bhushan, K.R., Chem. Papers
53:114 (1999).

Loupy, A., Petit, A., Hamelin, J., Boullet, F. T,,
Jacqualt, P., Matha, D., Synthesis 1213
(1998).

Deshayes, S., Marion, L., Loupy, A., Lucha,
J.L., Petit, A., Tetrahedron Lett. 55: 10851
(1999).

Loupy, A., Pigeon, P., Ramdani,H., Jacqualt,
P., Synth. Commun. 24: 1159 (1994).
Dittmer, D.C., Chem. Ind. 779 (1997).
Gewald, K., Chem. Ber. 99: 1002 (1966).
Taylor, E.C., Mckillop, A., The Chemistry of
Cyclic Enaminonitriles and O-Aminonitriles,
Interscience, New York, 213 (1970).
Wattanasin, S., Murphy, S.W., Synthesis, 647
(1980).

Seeley, HW., Van Denmark, P.J., Microbes
in Action, W. H. Freeman and Co. USA,
(1972).

Karanagh, F., Analytical Microbiology,
Academic Press, New York, (1963).



