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ABSTRACT

Combretum imberbe (leadwood, hardekool) has been used for medicinal purpose and several studies have
been carried out to investigate the chemical compounds present in the bark of this plant. Preliminary
experiments indicated that the leaves of this plant contain antibacterial compounds that do not occur in other
Combretum species. Leaves of C. imberbe and the closely related C. padoides belonging to the Combretum
section, Hypocrateropsis of the African Combretaceae were extracted and fractionated by bioassay-guided

fractionation yielding 5 compounds.

Compounds R, R, Rs Ry
1 OH H H COOH
2 H H H COOH
3 H H =0 CH,OH
4 H H OH COOH
5 2,4-Di-Ac-O-Rh OH H H

Two new antibacterial pentacyclic triterpenoids (1a, 24p-dihydroxyl-12-oleanen-29-oic acid-33-0-0-2, 4-
diacetylramnopyranoside and 1a, 33-dihydroxyl-12 -oleanen-29-oic acid-23(3-0-a-4-acetylramnopyranoside) 5
and 6 along with six known triterpenoids 1-4 (1a, 3B-dihydroxyoleanen-12-29-oic, 3-hydroxyl-12-olean-30-oic,
3, 30-dihydroxyl-12-oleanen-22-one, 1,3, 24-trihydroxyl-12-olean-29-oic acid 7 (1a, 22(3-dihydroxyl-12-
oleanen-30-oic acid) and 8 (24-ethylcholesta-7, 22,25-trien-3-0l-O-B-D-glucopyranoside ) were isolated with

the aid of closed and open column chromatography.

Compound R! R?
6 4-Ac-O-Rh H
7 H OH
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Preliminary screening (by direct extraction with acetone) of 4 plant spieces
C. imberbe, C.padoides, C. celestroides ssp orientale, C. celestroides ssp celestroides

-Extraction
-TLC
-Bioautography
-MIC

2 active plants selected

' Hexane, DCM. Hex Hexane, DCM.

Antibacterial screening

Serial exhaustive extraction

-TLC
-Bioautography
-MIC

Active extracts (DCM)

]

Combretum padoides, VLC

' 9 fractions (A, B, C. D...)

Combretum imberbe, Solvent-solvent

' 6 fractions, (Hex, CCls, CHCIs....)

-TLC,
TLC, Antibacterial screening -Bioautograpgy
Bioautograpgy -MIC
MIC

' Active fraction (CHCIs) ' Active fractions (A, B...)

Isolation of bioactive compounds

Column chromatography

Silical gel 60
Sephadex LH20
8 bioactive compopnds (2 new and 6 known) Preparative TLC
' 8 chemical structures
NMR
. . MS
Biological assays HPLC

'

'

'

Cytotoxicity Antiproliferative Anti-inflammatory Anti-viral
Antibacterial) Antifungal (2 strains) Hela cell line K562, L-929 cell lines 3a-hydroxysteroid Influnza virus A,

8 stral Como'd divit Comp’ds _activity Dehydrogenase enzyme coxsackie B,HSV-1
Com ':sr::::i\s/it Omp G aCtMl Comp'ds _toxicity 1 t ?omp ds tacthlt)( ?omp ds actltvm(
_p—Y. . . n n n
; :gt:z: ; !nac:!ve 1 nt 2 ICs0 28.1ugiml || 2 active 2 active

inactive - 3 135ug/ml [ 3 ti 3 inacti
; INact 2 CCs=315ug/ml g active inactive
Z’ ac:!ve 3 inactive 3 nt 4 nt 4 active 4 inactive
5 :gt:zz g !nac:!ve 4 nt 5 9.5 ug/ml 5 active 5 inactive
5 nactive 1| ¢ !nact!ve 5 CCsp>50ug/ml 6 nt 6 active 6 active
: Inactive - 7 nt 7 inactive 7 active
7 active 7 ti 6 CCso 36ug/m|
8 active || 8 act!ve 7 CCa=155.5ugmi |f 8 nt 8 inactive 8 inactive
active 8 CCso = 24.1ug/ml

Activity not tested (nt), Compounds (comp’d)
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All eight compounds had moderate (MIC of 60 pg/ml) to strong (10 pg/ml) antibacterial activity against
Staphylococcus aureus, Bacillus subtilis, and Mycobacterium vaccae with 2, 5 and 7 being most active.
Compound 2 and 3 also had strong anti-inflammatory activity against 3a-hydroxylsteriod dehydrogenase
enzyme with an IC 5 of 10 pg/ml and 7.8 ug/ml as well as moderate cytotoxicity (CCso = 17.6 pg/ml and CCsp
= 10.5 pg/ml) against Hella cell lines. Compound 2 and 5 also had moderate anti-proliferative (Glso =16.5

pg/ml, 13.2 ug/ml, 8.7 ug/ml) activity against K-562, L-929 cell lines.

The structures of the compounds were elucidated on the basis of 1-dimensional (1D) and 2-dimesional (2D)
Nuclear Magnetic Resonance (NMR) experiments, as well as Electron Impact (El) and Electron Spray Impact

(ESI) mass spectrometric techniques.

The results of this study have added new compounds to the global database of phytocompounds, expanded
our knowledge on the phytochemistry of Combretum, confirmed the rationale of the ethnomedicinal use of C.

imberbe, and opened up potential new applications of extracts.
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