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The study of Synthesis of Dihydropyrimidine for Cardiotropic Drugs
Usuing New Catalysts on the Basis of Nano Cu Oxides
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Abstract The copper oxide nano powders were synthesized by levitational gas condensation (LGC) method,
and were applied to catalyst to fabricate 3,4-dihydropyrimidin-2-(1H)-one. Processes of adsorption of Biginelli
reaction reagents on the copper nanooxide surface Cu,0 - CuO were studied by IR-spectroscopy. It was shown that
benzaldehyde coordination, acetoacetic ether on the oxide surface is carried out with participation of carbonyl
fragments, urea by N-H bonds which affects positively on the reagents reactivity.
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Table 1. Dependence of yield of compound 2 on phase and
granulometric composition of nanopowders in different
atmosphere

Phase composition, Particle size of the main

Samples % phase determined by X-ray
91,5 % Cu,
Cu 7.9% Cu,0 23 nm
0.6% CuO
[ 9
Cu,0*CuO 81% Cu0 > 100 am

19% CuO
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Table 2 The catalyst quantity influence on parameters of Biginelli reaction.

Product yield of reaction Aldehyde (II): catalyst Reaction duration,
vy, %* ratio, mole** hr
1 0 Without Ct 36
2 30.3 10:1 3
3 19.0 2:1 3
4 11.5 1:1 3
5 15.7 10 : 1 1
Cu0 - 6 503 10:1 5
Catalyst, o 7 62 10 : 1 6
(Ct) 85 9
R 61.3 10: 1 6
(contaminated) (without EtOH)
10:1
? 330 (ultrasound treatment) 0.33
Cu”, 10 46.0 10 : 1 6
CuOTh), 11 85 10 : 2,5 12

(CH,CN, 25°C)

*Ethylic ether of 4-phenil-6-methyl-2-ox0-1,2,3,4-tethrahydropytimidine-5-carboxylic acid.
**initial compounds:ethyl acetoacetate (I),benzaldehyde (T1), urea (iIT)
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Fig. 1. IR-spectrum of benzaldehyde applied on the copper nanoxide surface; (a) Benzaldehyde, (b) Cu-oxide, and (c) Ben-

zaldehyde on CuO.
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Fig. 2. Interaction of benzaldehyde with copper nanoxide.
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Fig. 4. Interaction of ethyl acetoacetate with copper nanoox-
ide.
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Fig. 3. IR-spectrum of ethyl acetoacetate applied on the copper nanoxide surface; (a) Benzaldehyde, (b) Benzaldehyde on

CuO, and (¢) Cu-oxide.
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Fig. 5. IR-spectrum of urea applied on the copper nanoxide surface; (a)urea, (b) Cu-oxide, and (c) urea on CuO.
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Fig. 6. Interaction of ureawith copper nanooxide.
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Fig. 7. Dependence of the product yield of Biginelli reac-
tion (IV) versus the reaction duration.
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