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In Situ Hemi-synthesis of new unexpected chiral chromeno-

pyrimidine derivative 
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A hemi-synthesis reaction of barbituric 

Acid with an α,β-unsaturated aldehyde 

using Perillaldehyde from Essential oil 

of Ammodaucus leucotrichus subsp 

leucotrichus, affording to a chromeno-

pyrimidine derivative. The reaction was 

carried out in Water/Ethanol medium 

without an added catalyst. The obtained 

pyrimidine was identified by their 

spectral 1H, 13C, HMBC and HSQC 2D 

NMR. 
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Abstract 

Barbituric acid 0.08 g (1eq) was 

dissolved in 5 mL of hot water (60 

C). The solution was stirred for 

about 10 min and then 0.13 g (1eq) 

of essential oil in 0.5 mL EtOH was 

added. The solution was stirred to 

the room temperature and kept for 

72 h. The precipitate that formed 

was filtered and washed few times 

with hot water, then washed with 

ethyl acetate and dried. The product 

was obtained as white powder (0.07 g, 

43 %), mp.: 190−193°C.  

Methodology Results 

In summary, we report the hemi-synthesis of new chiral chromeno-

pyrimidine derivative using barituric acid and a natural aldehyde from 

essential oil under mild condition. The obtained product can be tested as 

antimicrobial and antibacterial agent. 

Conclusion 

The derivatives of barbituric acid have 

a special place in pharmaceutical 

chemistry. Their biological activities 

range from classical applications in 

medical treatments as hypnotic, 

sedative, and anesthetic drugs [1] to the 

more recent reports indicating that they 

have applications in anti-tumor [2], 

anticancer [3], and anti-osteoporosis 

treatments [4]. In recent years, organic 

chemists have begun to place more 

emphasis on hemi-synthesis, using 

essential oils as a source of cheaper and 

more accessible starting materials in 

terms of yield and quantity. Among 

these molecules, the bis-imine of (s) -

carvone [5] and imine of (S) - (-) - 

perillaldehyde [6], as well as the 

benzodiazepines and benzimidazole of 

perillaldehyde which are tested as 

antimicrobial [6]. In hemi-synthesis, 

carbonyls, especially aldehydes, 

constitute an essential element for 

access to new chiral heterocycles such 

as citronellal and perillaldehyde which 

have an asymmetric carbon [5-7]. 

Introduction 

1 Centre de Recherche Scientifique et Technique en Analyses Physico-Chimiques (CRAPC), 42000 Tipaza, Algeria  
2 Université des frères Mentouri-Constantine 1, Laboratoire d’Obtention des Substances Thérapeutiques (L.O.S.T), Campus Chaabet-Ersas,  Constantine Algeria 
3 Université des Frères Mentouri Constantine 1, Unité de Recherche de Chimie de l’Environnement et Moléculaire Structurale CHEMS, 25000 Constantine, Algeria  
4 Laboratoire de Recherche Biotechnologie des Molécules Bioactives et de la Physiopathologie Cellulaire ; faculté des sciences de la nature et de la vie de  l’université BATNA 2  

* Correspondence: ; rmaadadi@gmail.com 

Figure 1. 1H NMR spectra of chromeno-pyrimidine derivative Figure 2. 13C NMR spectra of chromeno-pyrimidine derivative 

Scheme 1. Mechanism of chromeno-pyrimidine derivative formation 

In the common literature works, the action of aldehydes on the activated 

position of barbituric acid is known as a Knovenagel condensation using 

aromatic carbonyls or α,β-unsaturated aromatic aldehyde [8]. In our case, the 

use of peril aldehyde afforded to a chromeno pyrimidine by a simple auto-

cyclisation in Water/EtOH medium. The NMR spectra of the product 

confirmed the structure of desired compound, the assignment of protons and 

carbon atoms being sustained by bidimensional spectroscopy (homonuclear 

COSY and heteronuclear HSQC and HMBC).  1HNMR spectra of the obtained 

chromeno-pyrimidine reflect signals due to O-cyclisation proton and at δ 5.27 

ppm. The signal at δ 5.94 ppm corresponding to 2H-chromene’s proton and 

protons of NH pyrimidine derivative appear at δ 10.72, 11.54 ppm. 13C NMR 

spectra showed that, signals at δ 81 and 85 ppm could be unambiguously 

assigned to O-cyclisation carbon and pyrimidine’s unsaturation respectively. 

The signals of carbonyls appear at 149 and 161 ppm. 
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