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ABSTRACT

Faidherbia albida Del. (Leguminosae), is a plant of the Senegal traditional pharmacopoeia whose leaves and bark
are used in the treatment of various diseases. Investigation on Faidherbia albida Del. resulted in the isolation two
glycosyl flavones 1 and 2. The isolated compounds were characterized by NMR and mass-spectrometry. The
present study constitutes the first phytochemical examination of the barks of Faidherbia albida Del.
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1. INTRODUCTION

Faidherbia albida known for its numerous therapeutic
virtues is a plant of the traditional Senegalese
pharmacopoeia. Little’s known about the chemistry most
species the genus’s Acacia, although the genus is
widespread in hot, arid parts of the world."*! Taxonomy
and identification of Acacia species is difficult.®”) New
studies the kind have confirmed that the Acacia's an
agglomeration at least five distinct groups. The main
elements this genus are the groups now recognized as the
subgenus Acacia, of the genus Faidherbia, the subgenus
‘Aculeiferum’, close to Acacia coulteri, series of Bentham
Filicinae, of the subgenus Phyllodineae and possibly
others.

A number of secondary metabolites have been reported
in various species of Acacia, including amines and
alkaloids, cyanogenic glycosides, cyclitols, fatty acids
and seed oils, fluoroacetate, gums, non-protein amino
acids, terpenes (including oils essential, diterpenes,
phytosterol and triterpene as well as genins and
saponins), hydrolyzable tannins, flavonoids and
condensed tannins.®*% The most obvious and well-
known are complex phenolic substances (condensed
tannins) and polysaccharides (gums).™**! We present for
the first time in this study the isolation and
characterization of secondary metabolites present in the
ethyl acetate extract of Faidherbia bark in order to
understand the therapeutic activity of this plant.

2. MATERIALS AND METHODS

2.1. Plant Material

Barks of Faidherbia albida were collected in April 2016
Bambey, Senegal. The plant was authenticated by
Laboratoire de Botanique de I’Institut Fondamental de
I’ Afrique Noire, University Cheickh Anta Diop, Dakar,
Senegal. A voucher specimen was deposited at the
herbarium the Pharmacognosy and botany laboratory
under number 2016/020.

2.2. Extraction and Isolation

The powdered barks (400 g) of Faidherbia albida were
macerated in 2 L H,O and 50mL H,SO, (5%) for a week.
After filtration, washing with ethyl ether is performed to
remove nonionic polar compounds. The aqueous phase is
neutralized with 50 mL NaOH (10%), then extracted
successively with 600 ml of hexane (55 g), 600 ml of
ethyl acetate (115g) and 600 mL of chloroform (128 g).
Part of the crude ethyl acetate extract (100 mg) is
purified by preparative thin layer chromatography. After
eluting the acetate ethyl extract (207 mg) with a mixture
of CH,Cl,/ MeOH (80/20 v/v 200 mL), four fractions
were collected. Compounds 1 (19 mg) and 2 (7 mg) were
isolated.

2.3. Experimental Section

The optical rotation was measured with an electronic
Polarimeter Perkin Elmer 241. IR spectra were recorded
on a spectrometer Nicolet Avatar 320 FT-IR. UV spectra
were obtained by using a Philips PU 8720 UV/VIS
spectrophotometer. *H and **C-NMR spectra were
recorded on a Bruker Avance DRX- 400 spectrometer,
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operating at 400 MHz for 'H and 125 MHz for C.
Coupling constants were expressed in Hz. High
resolution mass spectra (HRESIMS) and ESIMS
(positive-ion mode) were recorded using Micromass
ESI-Q-TOF  micro-instrument  (Manchester, UK).
Analytical and preparative TLC were performed on pre-
coated kieselgel 60 F254 plates 250 um (Merck) using
CH,CI,/MeOH (80/20) is eluent and detected by

spraying with Dragendorff or H,SO, (20%) followed by
heating.

3. RESULTS

Purification of the acetate extract by TLC preparative
isolated two glucoflavannoids. The results of the analysis
of the spectra of 'H, of **C, of COSY 'H-'H and of
HSQC are recorded in tableaux 1 and 2.

Table 1: Summary table of the analysis of the NMR spectra of molecule 1.

Carbone N° | 1°C, ppm | = *H, mult. (J en Hz), ppm | Corrélations COSY | Corrélations HSQC
2 78 4.61; d (7.86) H. H, H,
3 68 3.92dd (7.86 ; 8.16) Hs ; Hapo  Hap Hj

Ha, :2.87 ; dd (10.57 ; 8.16 Hs ; Hap

4 26 1y, 1263 dd E10.57 ; 8.16; Ha: Ha Hao et Hao

5 160,2

6 93 584 ;s He

7 165,2

8 94 5.93;s Ho

9 156,4

10 104,7

1’ 125,5

2’ 104 6.83;s H,

3 145,8

4° 1415

5 115 6.76,;dd (8.2; 1.2) He : Hs’ He

6 119 6.70; d (8.2) Hs ; He He

1 74 4.28; d(8.25) Hy H,.

27 72 3.38 ; dd(8.25 ;8.25) Hy-; Hy- Hy

37 71 3.50 ; dd(9.6 ; 8.25) Hy ; Ha- H-

4 47 3.28 ;dd(9.38; 9.6) Hy : Hae Ho

57 70 3.57;m(9.38; 9.53) Ha Hs- Hr
Me-5° 16 1.24 ; d(9.53) Hs: . Hye 3H

The spectral analyzes led us to propose the following
structure of the (+) Catechin-3-O-a-L-rhamnopyranoside

1.

Figure 1: (+) Catechin-3-O-a-L-rhamnopyranosides (1)
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Table 2: Summary table of the analysis of the NMR spectra of molecule 2.

Carbone N° | /°C, mult. ppm | O'H, mult. (J en Hz), ppm | Corrélations COSY | Corrélations HSQC
2 82 4.56; d (8.06); 1H H, ; Hs H,
3 70 3.92; m (9.49) ; 1H Hs; H, Hs

Hyo: 2.90; dd (5.71, 16); 1H Hs; Ha

4 28 Ha.: 2.64: dd 28.68, 16;; 1H Hs  Ha Hao et Hyy

5 160.2

6 97 5.84;s Hs

7 165.2

8 99 5.93; s Hs

9 157.3

10 105.1

1’ 126.4

2’ 119 6.77; d (8.54); 1H Hs:; Hy H,

3’ 134 7.22 ;d (8.54) ; 1H H,: ; Hs Hs

4 157.5

5 134 7.22;d (8.54) ; 1H He ; Hs: Hs-

6’ 119 6.77; d (8.54) ; 1H Hs  He He

1”° 76 4.23;d (8.25) ; 1H Hy ; Hoe H,»

2> 74 3.36; dd (8.25; 8.25) Hi-; Hy H,

3” 71 3.46; dd (9.6; 8,25) H, ; Hs» Hs»

47 49 3.28; dd (9.38; 9.6) Hyo ; Hye H,-

5> 72 3.57; m (9.38, 9.53) 1H Hy- 5 Hs» Hs
Me-5”° 17 1.75; d (9.53) Hs: . Hye 3H

The spectral analyzes led us to propose the following structure of the (+)-Afzelechin 3-O-a-L-rhamnopyranoside 2.

4. DISCUSSION

This study describes the extraction,

Figure 2: (+)-Afzelechin 3-O-a-L-rhamnopyranoside (2)

isolation and

characterization of glycosyl flavones from the barks of
Faidherbia albida Del. Preparative TLC of extracts ethyl
acetate (115mg) of the barks of Faidherbia albida Del
led to the isolation of the two major glycosyl flavones.
These purified compounds were then submitted to ‘H
and ®C NMR spectroscopy, and were identified,
respectively, as (+) Catechin-3-O-a-L-
rhamnopyranosides (1) and as (+)-Afzelechin 3-O-a-L-
rhamnopyranosides (2), on the basis of a comparison of
the spectral data to those previously reported in the
literature and were confirmed though the co-elution with
commercial standards™®?® (Figure 3).
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Figure 3: Structure of the isolated molecules: (+) Catechin-3-O-a-L-rhamnopyranosides (1) and (+)-Afzelechin

3-0O-a-L-rhamnopyranosides (2)

Studies have shown the antidiabetic and antioxidant
activity of glycosyl flavones.”®®!  Thus, the
ethnomedical use of barks of Faidherbia albida Del. for
the treatment of various diseases in the Senegalese
pharmacopoeia could be attributed to the presence of
these secondary metabolites observed.

5. CONCLUSION

This article reports for the first time the phytochemical
investigation on the barks of Faidherbia albida. Two
glycosyl flavones isolated from ethyl acetate extract and
characterized by NMR, GC / MS and LC / MS. These
results could justify the use bark in traditional medicine
to treat various diseases. Thus, this study supports the
ethno-medicinal use of plants in the treatment of
associated symptoms. In our next studies, we intend to
test the biological activity of these isolated molecules
and to continue the purification of the other extracts.
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