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ABSTRACT 

 

Chemical investigation of the twigs of MillettiaduchesneiDeWild 

(Leguminosae) led to the isolation of a new prenylated flavone, edikinone (1) together 

with seven known rotenoids:6a,12a-dehydrodeguelin, 6-methoxy-6a,12a-dehydrodeguelin, 

6-hydroxy-6a,12a-dehydrodeguelin, 6-oxo-6a,12a-hydrodeguelin, elliptone, 12-deoxo- 

12 -methoxyelliptone, 12a-hydroxyelliptone, flavonoids:eriodictyol, catechin andmedicarpin, 

the two triterpenoids: lupeol and arjunolic acid and one steroid:  stigmasterol. The 

structure of 3 as well as those of the known compounds were elucidated by using 

spectroscopic methods (1D and 2D NMR spectroscopy and MS analyses) and also by 

comparison with data from literature. Eriodictyol, catechin, medicarpin, lupeol, 

arjunolic acid and stigmasterol are reported for the first time from M. duchesnei. 
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1.  INTRODUCTION 
 

The genus Millettia contains about 200 species represented by climbers and trees 

distributed in tropical Africa, Asia and Australia1. MillettiaduchesneiDeWild. 

http://www.chemistry-journal.org/
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(Leguminosae) could be considered as a shrub of up to 2 m highbeforedeveloping to 

a powerful ribbon-like liana of 30-40 cm wide, 3 cm thick and climbing by curving and 

twisting up to the canopy of the big trees along river banks in the rain tropical forests of 

Cameroon and Democratic Republic of Congo2-4. Previous investigation on 

Millettiaduchesneidescribed the isolation of eight rotenoids and a flavonoid5from the twigs 

and a saponin from the roots3. A phytochemical reinvestigation of the twigs resulted in the 

isolation of a new prenylated flavone and thirteen compounds including two flavonoids, three 

triterpenoids and one steroid which are isolated from the first time from M. duchesnei.  
 

2. EXPERIMENTALS 
 

2.1 General experimental procedures 

UV spectra were taken inmethanol solution on Shimadzu UV-2101PC spectrometer. 

IR spectra were measured as KBr disk on Perkin-Elmer system2000 FT-IR spectrometer. 

Optical rotation was measuredon Autopol IV automatic polarimeter modelRudolph Research 

Analytical. FABMS were recorded onJOEL MS route instrument. EIMS were recorded on 

GITpremier, Waters spectrometer. ESMS were recorded onZQ 2000 Waters spectrometer. 1H 

NMR (600 MHz) and 13C NMR (150 MHz) spectra wererecorded on Bruker Avance 

spectrometers in CDCl3 withresidual solvent peaks as internal references. TLC were 

performedon Merck precoated plates (Kieselgel 60 F254–360).Silica gel (0.040–0.006 mm) 

was used for column chromatography(CC). 20 · 20 cm2 self-made glass plates(0.50 mm layer 

of silica gel 60 F254–360 Merck) were usedfor preparative TLC. Spots were visualised by UV 

illumination(254 and 366 nm). 
 

2.2 Plant material  
 

Twigs of Millettiaduchesnei were collected in April 2003 from the reserved forest of 

Ediki around Kumba (South West Region, Cameroon) and identified by Mr Victor Nana of 

the National Herbarium, Yaoundé, Cameroon, where a voucher specimen (N° 23360/SRF/ 

CAM) is deposited. 
 

2.3 Extraction and isolation 
 

The air-dried and powdered twigs of M.duchesnei (3 kg) were macerated with CH2Cl2-

MeOH (1:1), twice (24 hrs. each) at room temperature. Filtration and removal of solvent under 

vacuum gave a dark brown residue (210 g). Part of the residue (100 g) was partitioned three 

times in CH2Cl2-MeOH-H2O (2:2:1) to yield 35 g of organic extract after evaporation of 

solvent. The chloroform extract was subjected to vacuum liquid chromatography (VLC) on 

silica gel (35-70 μm,150 g) and eluted successively with cyclohexane, C6H12-CH2Cl2 mixtures 

gradient,CH2Cl2, CH2Cl2-EtOAc of increasing polarity and then EtOAc to give 60 fractions of 

500 ml each. Fractions were combined based on their TLC profiles into five main fractions. 

Fractions 1-25 (14 g) obtained with C6H12-CH2Cl2 (70:30) were subjected to column 

chromatography (20-40 μm,270 g) eluted with C6H12-CH2Cl2 mixtures gradient leading to the 

isolation of compounds lupeol (1, white powder, 267 mg)6 and stigmasterol(2, white powder, 

56 mg)7,8. Fractions 26-39 (9.60 g) obtained with C6H12-CH2Cl2 (4:8) were passed through a 
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Sephadex LH-20 column eluting with CHCl3-MeOH (3:1). The post chlorophyll fractions 

were combined and subjected successively to silica gel CC eluted with C6H12-EtOAc gradient 

and PTLC [eluent: CH2Cl2-Me2CO (8:2) or CH2Cl2-Me2CO-MeOH (8:1:1)] to give edikinone 

(3,yellow amorphous powder) , medicarpin (4, orange oil, 16 mg)9, 6a,12a-dehydrodeguelin 

(5,yellow crystals, 48 mg)10, 6-methoxy-6a,12a-dehydrodeguelin (6, yellow oil, 4.3 mg)5, 6-

hydroxy-6a,12a-dehydrodeguelin(7,white powder, 25 mg)11, 6-oxo-6a,12a-hydrodeguelin (8, 

yellow powder, 3 mg)12, elliptone(9,white powder, 26 mg)13 and 12-deoxo-12 -

methoxyelliptone(10, colourless oil, 5 mg)5. Fractions 40-48 (3.6 g) obtained with C6H12-

CH2Cl2 (10:90) were subjected to silica gel CC eluted with C6H12-EtOAc gradient and prep. 

TLC [eluent: CH2Cl2-EtOAc (9.8:0.2)] to give compounds 12a-hydroxyelliptone 

(11,colourless oil, 18 mg)14, eriodictyol (12,white solid, 2 mg)15,  catechin(13,white powder, 

5 mg)16 andarjunolic acid (14, white solid, 3 mg)17.Chromatography of fractions 49-56 (2.5 g) 

led only to intractable materials. 

Edikinone(3): Yellow amorphous powder, [ ]D
20.5-41° (c 0.0054, CHCl3), UV 

(MeOH) max nm (log ε): 295 (4.22), 345 (3.58), IR (KBr) υmax cm-1: 3400 (OH), 1640 (C=O), 

1620, 1520 (aromatic C=C), 1380, 1360, ESI-MS: m/z (rel. int): 438 [M]+, 437 (100), 405 (11), 

411(12), 397 (8), 281 (8), 255 (10), 214 (13), 212(95), 171 (11), 157 (42), 143 (42), 129 (22), 

115 (27), 113 (11), 101 (8), 1H and 13C NMR (see Table 1). 
 

3. RESULTS AND DISCUSSION  
 

100 g of the twigs extract of M. duchesnei (3 kg) was partitioned three times in 

CH2Cl2-MeOH-H2O (2:2:1) to yield 35 g of organic which was subjected to vacuum liquid 

chromatography (VLC) on silica gel followed by a series of silica gel chromatography columns 

to give lupeol, stigmasterol,  edikinone (1), medicarpin, 6a,12a-dehydrodeguelin, 6-methoxy-

6a,12a-dehydrodeguelin, 6-hydroxy-6a,12a-dehydrodeguelin, 6-oxo-6a,12a-hydrodeguelin, 

elliptone5,12a-hydroxyelliptone, eriodictyol, catechinand arjunolic acid  (Figure 1).  

Compound 3 was obtained as yellow amorphous powder, [ ]D
20.5 -41°, (c 0.0054, 

CHCl3). Its molecular formula was established as C26H30O6 from 13C and DEPT NMR spectra 

and also ESI-MS (negative mode) data which displayed the molecular ion peak [M]+ at 

m/z438.0. The IR spectrum showed bands at υmax3400 and 1640 due to hydroxyl and 

conjugated carbonyl groups respectively. The UV spectrum showed absorption bands at λmax 

295 and 345 nm suggesting a flavanonederivative. This was further confirmed by the 1H NMR 

spectrum (Table 1). Thus, a methylene, an oxymethine, and a carbonyl signals at δC 43.4 (t), 

78.5 (d) and 196.5 (s), respectively and an ABX system [δH 2.27 (dd, J = 3.0, 17.0 Hz), 3.03 

(dd, J = 12.7, 17.0 Hz) and 5.30 (dd, J = 3.0, 12.7 Hz) typically assignable to H2-3 and H-2 of 

a flavanone skeleton18] were observed. This was confirmed by the HMQC spectrum in which 

the protons at δ 2.27 (H-3eq) and 3.03 (H-3ax) correlated with a carbon at δ 43.4 and the 

proton at δ 5.30 (H-2) with carbon at δ 78.5 (Table 1). The 1H NMR spectrum showed three 

singlets at δ 5.70, 6.38 and 12.34 (each 1H, s, disappeared after addition of D2O, OH x 3). It 

also showed signals of two prenyl groups directly attached to the aromatic ring [four vinyl 

methyl groups as singlets at δ 1.60, 1.61, 1.72 and 1.74, two methylene groups at δ 3.32 (dJ = 
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7.0) and two methine groups at δ 5.22 (t like m)]. The two prenyl groups were attached at C-

6 and C-8 respectively on the basis of the HMBC correlations observed between H-1''' with C-

5 and C-6 and H-1'' with C-7 and C-8. The aromatic part of the spectrum showed signals for 

three proton as an ABX system at δ 6.87 (d, J = 8.0, H-5'), 6.88 (dd, J = 2.8, 8.0, H-6') and 

7.05 (d, J = 2.8, H-2') assignable to ring-B of the flavanone. The presence of an aromatic 

methoxyl group was indicated at δ 3.92 (3H, s) located on C-4', confirmed by HMBC 

experiment. In the 13C NMR spectrum, seven oxygenated carbon atoms were observed at δ 

145.8 (C-3'), 146.7 (C-4'), 162.5 (C-5), 157.7 (C-9), 159.3 (C-7), 196.4 (C-4) and 78.5 (C-2). 

The analysis of HMBC and HMQC spectra allowed the placement of oxygenated carbon atoms 

at δc145.8 (C-3') and 146.7 (C-4') of ring-B inortho position which was in agreement with the 

literature values15,19,20. Moreover, the C-4' (δ 146.7) correlates with the signal at δ 6.87 (H-5') 

in NOESY spectrum. Thus, there was no doubt that the methoxyl group was located on C-4'. 

The structure of compound 3 was established as 6,8-diprenyl-5,7,3'-trihydroxy-4'-

methoxyflavanone for which the name edikinone is proposed. However, hiravanone (3a) 

isomer of 3 was isolated from Citrus species. Ito and coworkers14mentioned compound 3 as 

reaction product from phloroglucinol, but did not report its spectral data. To the best of our 

knowledge, compound 3 is characterized and reported here for the first time from natural source.  

 

SUPPLEMENTARY MATERIAL 
 

 
Figure S2. 1H NMR spectrum of compound 3 
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Figure S3. 13C NMR spectrum of compound 3 

 

 
Figure S4. HMBC spectrum of compound 3 
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Figure S5. HSQC spectrum of compound 3 

 

 
Figure S6. 1H-1H COSYspectrum of compound 3 
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Figure S7. Mass spectrum ofcompound 3 

 

CONCLUSION  

 

This work represents an exhaustive phytochemistry study on the twig of M. duchesni 

necessary for further studies including biological assays.  

 

ACKNOWLEDGEMENTS 
 

 F.N. is grateful to the French Foreign Affairs Ministry through the “Service de la 

Coopération et d’ActionCulturelle de l’Ambassade de France au Cameroun” for travel and 

maintenance grant in France at the “Laboratoire de Pharmacognosie, Faculté de Pharmacie, 

Université René Descartes, Paris 5, France”. F.N. is grateful to the Third World Academic of 

Science (TWAS/UNESCO) for travel grant and the Network of Analytical and Bioassay 

Service in Africa (NABSA) for a 3-months maintenance grant to the University of Botswana. 

 

REFERENCES 

 

1.  Thulin M. Leguminosae of Ethiopia. Opera. Bot,68:72-81(1983). 

2.  Haman,L;Cronquist, A.Flore du Congo Belge et du Ruanda-Urundi. Spermatophytes. 

Publication de l’Institut National pour l’Etude Agronomique du Congo Belge (INEAC),  

Volume 5: Papilionaceae ; 2ème Partie : Galegeae. pp.13 –14 (1954). 



 Peclar L. Bouobouo, et al., J. Chem. & Cheml. Sci. Vol.10(5), 222-229 (2020)  

229 

3.  Kapundu, M; Nzundu, L; Delaure, C. Saponines des Millettia. II. Saponines de Millettia 

duchesnei de Wild. Bull  Soc Roy Liège, 53 année, 2, 111-113(1984). 

4.  Mbenkum, FT. Systematic studies in the genus Millettia. Ph.D. Thesis, University of 

Reading, U.K., pp. 219 – 220 (1986). 

5.  Ngandeu, F;Bezabih, M:Ngamga, D;Tchinda, TA;Ngadjui, TB;Abegaz, MB;Dufat, 

H;Tillequin, F.  Rotenoid derivatives and other constituents of the twigs of 

Millettiaduchesnei. Phytochemistry, 69(1), 258-263 (2008). 

6.  Hui, WH; Li, MM. Structures of eight new triterpenoids and isolation of other triterpenoids 

and epi-ikshusterol from the stems of Lithocarpuscornea. J C S Perkin Trans 1, 23-30 (1976). 

7.  Hui WH, Chain WS, Leung HK. Triterpenoids and sterols from three Millettia species. 

Phytochemistry, 12:474–475(1973). 

8.  Rajinder, KG; Krinshnamurti, M. Ovalin, a new pipecolic acid from Milletiaovalifolia seeds. 

Phytochemistry, 18(12), 2021-2022(1979). 

9.  Dewick, PM. Pterocarpan biosynthesis: Chalone and isoflavone precursors of demethy-

lhomopterocarpin and maackiain in Trifoliumpratense. Phytochemistry, 14(4), 979-982 (1975). 

10.  Lin, Y-L;Kuo,  Y-H. 6-Oxo-6a,12a-dehydro-α-toxicarol, a 6-oxodehydrorotenone from 

the roots of Derris oblonga Benth. Heterocycles,41(9), 1959-1965(1995). 

11.  Pereira, SA; Pinto, CA; Cardoso, NJ;Neto, ARF; Vieira, CP;Fernandes, BJ; Da Silva, 

FGFDM;Andei, CC. Analysis of rotenoids by high temperature high gas chromatography-

mass spectrometry. J High ResolChromatogr, 21, 513-518(1998). 

12.  Fang N, Casida JE.  Cubé resin insecticide: Identification and biological activity of 29 

rotenoid constituents. J Agric Food Chem,47 (5), 2130-2136(1999). 

13. Crombie, LW;Kilbee, GW; Moffatt, F;Proudfoot, G; Whiting, DA.Identification and 

isotopic labelling of the diastereotopic methyl groups of the prenyl-derived 2-

hydroxyisopropyl residues of natural products: The rotenoiddalpanol. J ChemSoc Perkin 

Trans 1, 3143-3148(1975). 

14.  Ito, C;Itoigawa, M; Kojima, N; Tan, HT;Takayasu, J;Tokuda, H; Nishino, H; Furukawa, 

H. Cancer chemopreventineactivity of rotenoids from DerisTrifoliata. Planta Med, 70 

(1):8-11(2004). 

15.  Yang, C; Shi, JY; Mo, SY; Yang, YC. Chemical constituents of Pyrrosia petiolosa.J 

AsianNat Prod Res,5, 43-150(2003). 

16.  Foo, LY; Hrstich, L; Vilain C. Phylloflavan, a characteristic constituent of Phyllocladus 

species. Phytochemistry,24(7), 1495-1498(1985). 

17.  Tripathi, VK;Pendey, VB;Udupa, KN; Rucker, G. Arjunolitin, a triterpene glycoside 

fromTerminalia arjuna. Phytochemistry, 31(1), 349-351(1992). 

18.  Stritularak, B;Likhitwitayawuid, K; Conrad, J; Kraus, W. Flavonoids from the roots of 

Millettia erythrocalyx.Phytochemistry,61(8), 943-947(2002). 

19.  De carvalho, MG; Da Costa, PM;Abreu, HDS. FlavanonesfromVernoniadiffusa. J 

BrazzChem,10(2), 163-166(1999). 

20.  Ngadjui, TB; Abegaz, MB; Dongo, E; Tamboué, H; Kouam, F. Geranylated and prenylated 

flavonoids from the twigs of Dorstenia mannii. Phytochemistry,48, 349-354(1998). 

https://www.sciencedirect.com/science/journal/00319422/14/4

