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Abstract. An active natural flavanone compound: 3,7,3,4-tetrahydroxyflavanone, 3-
protocatechuate obtained from the stembarks of Prosopis Africana, tested against inflammation 
and showed a significant anti-inflammatory activity inhibiting COX-2 and iNOS at concentration 
of 20mM. The structure  was established on the basis of their UV, NMR (1D and  2D ) spectra, mass 
spectrometry and polarimeter. 
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Introduction 

 
This Leguminosae family is the most important in the Dicotyledonous group as they contain 

chemically diverse compounds such as: alkaloids, terpenoids, flavonoids and glycosides which are 
of interest for their biological activities [1]1.Prosopisafricana plant is found as naturally growing or 
domesticated in North and the middle of region of Nigeria[2].As part of our ongoing screening of 
plants against inflammation, Therefore, searching for inhibitory natural therapeutic agents against 
inflammatory mediators such as Cyclo-oxygenase (COX-2),  NOS (iNOS) and prostaglandin E2 
could be potential drugs in the treatment of inflammatory diseases[3].  
 
Materials and Methods 
  
General 
The chemical profiling of plant extracts was carried out by using pre-coated silica gel plates (0.063-
0.020mm, Kieselgel 60 PF254, Merck No. 5554). A range of chromatographic methods were used; 
such as Column Chromatography (CC) using silica gel (Kieselgel 60; 0.063-0.020mm, Merck), 
Sephadex LH-20 (Sigma-Aldrich, UK), Vacuum Liquid Chromatography (VLC) using silica gel 
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2J to carbonyl at C-4 of ring- C and 3J to C-1’ and 2J to C-2 and 4J to C-6’ and C-2’ and H-3 
showing 3J correlation to C-7’’ of a protocatechuate ester substituent attached to C-3 of ring C. 
In the HMBC spectrum, H-8 showed 3J correlation to C-6 and 4J correlation to C-4. Thus, the 
compound 1 was identified as 3,7,3’,4’-tetrahydroxyflavanone, 3-protocatechuate. The compound 
1is a novel natural product and has not been found in any literature search (DNP, version 16:2 and 
Chemical Abstract). 

  
Table 1: 1H (400MHz), 13C and HMBC NMR data of compound 1 in C5D5N 

  
 Position 1H 13C                    HMBC (H →C) 

2 5.46, d, J= 11.4Hz 85.5 C-3, C-4, C-9, C- 1’, C-2’, C-6’ 
3  5.04, d, J= 11.4Hz 74.3 C-2, C-4, C-1’ 
4  194.3  
5 8.15 d, J= 8.4Hz 129.7 C-4, C-7, C-9 
6 6.88, dd, J= 2.2Hz, 

8.4Hz 
112.0 C-8, C-10 

7  167.1  
8 6.77, d, J= 2.2Hz 103.6 C-7, C-9, C-10 
9  164.6  

10  113.7  
1’  130.2  
2’ 7.73, brs 116.7 C-1’, C-2, C-3’, C-4’, C-6’ 
3’  146.9  
4’  148.9  
5’ 7.30, brs 116.4 C-2, C-1’, C-2’, C-4’ 
6’ 7.30, brs 120.5 C-2, C-1’, C-2’, C-4’ 

7’’  169.8  
1’’  124.2  
2’’ 8.38, d, J= 1.8Hz 118.2 C-7’’, C-3’’, C-4’’, C-6’’ 
3’’  147.4  
4’’  152.5  
5’’ 7.34, d, J= 8.0Hz 116.2 C-1’’, C-3’’, C-4’’ 
6’’ 8.10, dd, J= 8.4Hz, 

1.8Hz 
123.3 C-7’’, C-2’’, C-3’’, 4’’ 
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Figure 4: % inhibition of the LPS dependent iNOS protein expression for compound 1 in RAW 264.7 

Samples; LPS+solvent (1), Conc1+LPS (2), Conc2+LPS (3) and Conc3+LPS (4) 
 

Compound 1 showed significant inhibition on iNOS (Inducible Nitric Oxide Synthase) and COX-2 
protein in RAW 264.7 cells following from LPS (Lipopolysaccharide) stimulation. Different 
concentrations of JE13 ranging from 1, 10 and 100 µlM with LPS showed different inhibitory 
effects whereas LPS alone showed highest iNOS (Inducible Nitric Oxide Synthase) and COX-2 
(Cyclo-oxygenase-2) induction and was used as a positive control whereas methanol as a negative 
control. The inhibition of NOS in RAW 264.7 cells could be due to 7-OH and 3’,4’-hydroxy 
groups. This effect supports the anti-inflammatory properties of reported literature [4].  Also the 
other flavonoids such as quercetin, genistein and daidzein with 5,7-hydroxy groups support the 
present wok of compound 1as mentioned in the previous reports[5]. 
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