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FOREWORD
We take this opportunity to welcome delegates to theISAPRECA Symposium to
GKS 5SY20NI GAO wSLzoftAO 2F /2y3d2d ¢KS G4KSYS
FNRY ! FNAOIY NIAYy TF2NBaidé¢ O2dZ R y2i KI @S o685

still offers great opportunity for doing what the them says. The amoudnesearch

that has been done on African medicinal plants and their development to
phytomedicines or phytopharmaceuticals is still quite limited. The Congo basin is

Ffa2 GKS OSYyiNB 2F GKS 4! TNAOIY wlAy C2NB
bewildering aray of biodiversity which needs to be tapped by us for the benefit of

mankind.

There is a large rapporteur of topics to be covered during this Symposium as

indicated by the titles. We also have some luminary leading researchers and people

of different disd@plines in the field amongst us and we should seize the opportunity

to explore collaboration for more effective and productive research activity as we

usually endevour to carry out. It is clear to all of us that while the resolution and

identification ofactive ingredients is gaining momentum in our institutions, we are

not moving quickly enough to what should be our ultimate goal which should be
3SGGAYy3 GKS AGLINRPRAzOGé P 2SS aKz2dZ R ALISYR GAY
difficulties of doing this amongsturselves.

Finally, many of you, we are sure, are eagerly awaiting their first social experiences

in the Congo. We wish that you will cease the opportunity to see as much as possible
and leave with a positive impression.

Enjoy your stay in Kinshasa. $g/pur chance.
Pascal Dibungi Kalendaresident, NAPREC&ongo

Jacob Ogweno Midiwdexecutive Secretary ARRECA.
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PROGRAMME FOR THE'NAPRECA SYMPOSIUM

SUNDAY, AUGUST 2009

ARRIVAL

REGISTRATIOBERCLE ELAEIS
16:00¢ 18:00 COCKTAIL

MONDAY, AUGUST1'2009

SESSION |

Chairperson®Prof. Dr.Virima Mudogo(Secretary and Vice Chairma@®rganizing
Committee)
08:00¢ 09:00 Registration Continues
09:00¢ 09:10 Welcome and Introductory Remark by Prof. Dr. Dibungi Kale
09:10¢ 09:20 Remark by Prof. J.0.Midiwo (Executive Secretary, NAPREC
09:20¢ 09:30 Remarks bgponsors
09:30¢ 09:35 Official of UNIKIN
09:35¢ 09:45 Rector,UNIKIN
09:45¢ 10:00 Government Official from DRC
10:00¢ 1045 Keynote address by Prof. Dr. Dibungi Kalenda
10:45¢ 11:00 TEA BREAK
SESSION Il

PLENARY LECTURHES
Chairperson®Prof. Dr. Dibungi KalendéChairman Organizing Committee)
PL1 11:00¢ 11:40 Prof. Dr. Berhanu Abegaz
Novel metabolites from Rhus pyroides from
Botswana andviorus mesozygérom Cameroon

PL 2 11:40¢ 12:20 Prof. Kurt Hostettmann
The potential of African medicinal plants as source o
new drugs.

PL3  12:20¢ 13:00 Dr. Karine Ndjoko

Application of LS and LANMR Techniques to
the Identification of Bioactive Natur&roducts
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13:00¢ 14:00 LUNCH
SESSION I
ChairpersonProf. Dr.Abiy Yenesew
PL4  14:00¢14:40 Prof. Dr. Dr. h.c. G. Bringmann

Anthraquinones and alkaloidmcetogenic, anti
infective, and axially chiral!

SL1 14:40¢ 15:00 Steinert, C.
Isolation of bioactive compounds from the tropice
lianaAncistrocladus congolensis

SL 2 15:00¢ 15:20 Irmer, A.
The biosynthetic origin of naphthylisoquinoline
alkaloids

SL3 15:20¢ 16:00 Ngombe, N.K.

Vasoconstrictor and inotropic effects induced

the root bark extracts of Anthocleista
schweinfurthii(Glg) (Gentianaceae)

16:00¢ 16:30 TEA BREAK
SESSION IV
ChairpersonProf. Dr.Ermias Dagne
PL5 16:30¢ 17:10 Prof. Dr. P. Okinda Owuor
Optimising yields and quality of tea in differe
locations

************E n d Of d ay on e**************
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TUESDAY, AUGUST™2009

SESSIOM
ChairpersonProf. Dr.Berhanu Abegaz
PL 6 08:30¢ 09:10 Prof. Philippe Rasoanaivo
Drug discovery at IMRRecentresults and way
forward
PL 7 09:10 ¢ 09:50 Prof. Dulcie A Mulholland

Terpenoids from African Mdicinal Plants

SL4 09:50¢ 10:10 Mpiana, P.T.
Antisickling activity ousticia secunddahl

SL5 10:10¢ 10:30 Merhatibeb, B.
HPLC analysis and NMR identification of homo
flavonoids and stilbenoids from the intéulb
surface ofScilla nervosa

10:30¢ 11:00 TEA BREAK

SESSION Vi
Chairperson®Prof. Dr. Dr. h.c. G. Bringmann
SL6 11:00¢11:20 Bwire, R.N.
Radical scavenging principles frofassia abbreviat:
beareana holmes andangueria parvifolisond &a facile
palladium catalysed transfer hydrogenation protocol
prochiral alkenes.

SL7 11:20¢11:40 Yagi, S.
Phytochemical and biological studies(®&geria alata

SL 8 11:40¢ 12:00 Kabera, J.N.
Phytomedicine development from plants of Rwanda

SL9 12:00¢ 12:20 Namutebi, A.
The role ofhutraceuticalimplied empirical grades of plar
foods in eliciting plant biodiversity on women sm
holder farms
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SL10 12:20¢12:40 Mapitse, R.
Synthesis of methoxystilbenes

SL 11 12:40¢ 13:00 Shetonde, O.M.
Total synthesis of biarylchalcones: Rhuschalcone VI ar
analogues

13:00¢ 14:00 LUNCH
SESSION Vi

Chairperson: Dr. Karine Ndjoko

PL8 14:00 ¢ 14:40 Prof. Abiy Yenesew
Red hot compounds from the red hot poker plgn
Kniphofiaspecies

SL12  14:40¢15.00 Magadula, 1.
Bioactive extracts and compounds from soi

Garciniaspecies growing in Tanzania

SL13 15:00¢15:20 Byamukama, R.
Anthocyanins from selected plant species in
Uganda

SL 14 15:20¢ 15:40 SivakumarT.

An application of mass spectra in natural produc
SL 15 15:40¢16:00 Ngombe,N.K.
Screening of antibacterial and antifungal activit

of fifteen extracts fromAnthocleista schweinfurthi
(Glg.) (Gentianaceae)

16:00- 16:30 TEA BREAK

Chairperson®Prof. Dr. Dibungi Kalenda
PL9 16:30¢ 17:10 Prof. Dr. Joe Conolly
Lifetime of Natural Products

kkkkkkkkkkkk E n d Of d ay tWO**************
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WEDNEBAY, AUGUSTR12009

Chairperson:

PL10

PL11

PL12

08:30¢ 09:10

09:10¢ 09:50

09:50¢ 10:30

SESSIONIN

Prof. Ermias Dagne
Quality control of Natural Products

Prof. SabrinaKrief

From plants to bioactive compoundshrough the
study of great apes ecology, chemistry an
conservation of Tropical forest

Prof. J. QuetiALeclercq

Croton zambesicuisolation and quantification o
active diterpenes and structure-activity
relationships

10:30¢ 11:00 TEA BREAK

Chairperson:

SL 16

SL 17

SL 18

SL 19

SL 20

11:00¢ 11:20

11:20¢ 11:40

11:40¢ 12:00

12:00¢ 12:20

12:20¢ 12:40

SESSION IX

Derese, S.
Antiplasmodial B-hydroxydihydrochalcone fron
seedpods offephrosizelata

Kerubo, L.

Phytochemical investigation of surface exudates
Dodonaea angustifolfar in vitro antiplasmodial
and mosquito larvicidal activity

Mukanganyama, S.
The role of naturaproducts as modulators of dru
efflux in pathogenic microbes

KamatenesiMugisha Maud
Nutri-medicinal plants usage in the management

immuno-compromised ailments in Uganda

Ngadjui B.T.
Chemistry and biological evaluation d¥lorus
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mesozygiand Dorstenia spMoraceae)

SL21 12:40¢ 13:00 Chiteva R.
Phytochemical investigation of resins fro
Gommiphora holtzianan Kenya

13:00¢ 14:00 LUNCH
SESSION X
ChairpersonProf. Dr.Tana Lutete
S22 14:00¢ 14:20 Nindi, M.M.

Phytochemistry, analytical chemistry and medici
plants:challenges in Africa

S123  14:20¢ 14:40 K. B. Kubata
Trypanosomiasis and  African indigenc
knowledge

S124  14:40¢ 15:00 Ngombe, N.K.

Antibacterial and antifungal activitie
of cardiac glycosides extract
Snthocleista schweinfurthii  (Gilg)
(Gentianaceae)

15:00¢ 16:00 POSTER SESSION
16:00 ¢ 16:30 TEA BREAK

Chairperson: Prof. Dr. Kokengo Bokolo
16:30¢ 17:30 ROUND TABLE DISCUSSION

************E n d Of d ay th ree**************
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Chairperson:
08:30¢ 10:30

10:45¢ 13:00

Chairperson:
14:00¢ 14:45

14:45¢ 15:30

Chairperson:
16:00¢ 17:30

THURSDAY, A
SESS

UGUST' 2909
ION XI

GREEN CHEMISTRY WORK
SHOP

10:30¢ 10:45 TEA BREAK
GREEN CHEMISTRY WORK
SHOP CONTINUES

13:00¢ 14:00 LUNCH
SESSION XII

Medicinal Plants in theCongolese Ar
(DRC) I
Prof. Dr. Dr. h.c. G. Bringmann
Our Congoles&erman partnershipg a
model case for other universities?

15:30¢ 16:00 TEA BREAK
Round Table Discussion

19:00 DINNER
************End Of d ay four**************

FRIDAY, AUGUST 12009

EXCU

RSION
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PLENARY LECTURES
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[PL-1] NOVEL METABOLITES FRBNJS PYROIDEROM
BOTSWANA ANMORUS MESOZYGROM CAMEROON

Berhanu M. Abegdz O. M. Shetond® G.D.W.E.Kapchew. Mamm6, and K.
Marobeld

aDepartment of ChemistryDepartment of Biological Sciences, University of
Botswana, Gaorone, Botswanad®s S LI NI YSy i 2F / KSYA&AUGNES | A3l
Training College, University of Yaoundel, P.O. Box 47, Yaounde Cameroon;
‘Department of Chemistry, Addis Ababa University, P.O. Box 1176, Addis Ababa,
Ethiopia.
abeazb@mopipi.ub.bw

We have recetly completed a phytochemical investigation of the medicinal plant
known asRhus pyroideas well as the total synthesis of the major constituents [1, 2,
3]. Our studies have resulted in the isolation of two kinds of unique bichalcones: one
set containing an oxygen bridge between the chalcone moietied)( and the
second set §, 6 consisting of two directly linked chalcones. The plant has
demonstrated fairly strong biological activities and these properties appear to be
attributed to these mvel metabolites. We have therefore undertaken and
successfully achieved the total synthesis of these compounds and their derivatives. A
full investigation of the biological activities of these compounds is currently
underway. We have also completed theveéstigation of the Moraceous plant,
Morus mesozygdrom Cameroon which yielded 13 metabolites of which five were
found to be novel zaryl benzofuran derivatives [4]. The structural features of these
metabolites and their significance will be discussed.

. A
References )

1. B. Masesane, S. O. Yeboah, J. Liebscher, C. Muegge and B. M. A@@Qaa.
Bichalcone from the twigs @&thus pyroidesPhytochemistry, 48051008.
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2. Ladislaus K. Mdee, Samuel O. Yeboah, and Berhanu M. Alz&§az
Rhuschalcones-WIl, Five New Bichalcones from the Root BarRluis pyroides).

Nat. Prod 66(5) pp 59% 604.

3. O. M. Shetonde, W. Mammo, M. Bezabih, K. MaroBelag B. M. Abegaz, Total
Synthesis and anprotozoal activities of Rhuschalcone VI atetivatives, 2009
manuscript under to be submitted.

4. G.D.W.E.Kapche, C.D. Fozin, J.H. Donfack, G.W. Fotso, D. Amadou, A>k. Tchana,
M. Bezabih, P.F. Moundipa, B.T. Nadjui, B.M. Abeaz, Prenylated arylbenzofuran
derivatives fromMorus mesozyigPhytochemistry, 2009, 70, 2521.

[PL-2] THE POTENTIAL OF AFRICAN MEDICINAL PLANTS AS
SOURCE OF NEW DRUGS

Kurt Hostetmann
Laboratory of Pharmacognosy and Phytochemistry, School of Pharmaceutical
Sciences, University of Geneva, University of Lausa@iH1211 Geneva 4,
Switzerland

Kurt.Hostettman@pharm.unige.ch

The African continent with tropical forests, coastal regions, desertic regions and high
mountains has a very wide biodiversity which @ get fully exploited. The most
famous plant issued from Africa is without any doubt coffee (various species of the
genusCoffeg Rubiaceae) which is now wathplanted in South America. A couple of
African plants have provided important molecules such the alkaloids of
Catharanthus roseu@pocynaceae) used worldwide for the treatment of leukaemia
FYR @FNAR2dza OF yOSNE® ¢ 2 FA3KHarphgughwumi G A O LI Ay
procumbens Pedaliaceae) are widely used in Europe and are remsgnized as
registered drugs and not as food supplements anymore. The same applies for
UmckaloaboRelargonium sidoidesseraniaceae), a plant used in the Zulu traditional
medicine. Extracts of this plant have been introduced with great success in the
Western medicine for the efficient treatment of acute bronchitis and other problems
of the respiratory tractHoodia gordoni{Apocynaceae) is used as food supplement
to inhibit appetite. Many other exemples could be cited.

The approach to find new bioagé compounds from higher plants will be described
and illustrated with the search for new antifungal compounds from various African
plants. The potential of these plants is important in the fight against neglected
diseases such as parasitic diseases whkithaffect millions of people in Africa. In

Kinshasa/Gombe, DR Congo
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Mali, a plant introduced long times ago from Central Amerfi@emone mexicana
(Papaveraceae) is now used by traditional healers to treat malaria. The
phytochemical investigation of this plant will also be gerted.

[PL-3] APPLICATION OFMS AND LOIMR TECHNIQUES TO THE
IDENTIFICATION OF BIOACTIVE NATURAL PRODUCTS

Karine Ndjoko

[PL-4] ANTHRAQUINONES AND ALKALQNTETOGENIC, ANTI
INFECTIVE, AND AXIALLY CHIRAL!

Gerhard Bringmanet al.
Institute of Organic Chemistry, University of Wirzburg, Germany

bringman@chemie.univuerzburg.de ‘I

Natural products chemistry is a stimulating and futaméented field of research,
providing newchemical and biological challenges and inspirations, but also new drug
cardidates and, thus, newhances to overcome diseases and suffering of mankind.
We pursue natural products chemistry in kmoad, multidisciplinary way, with
analytical, synthetic, biosynthetic, computational, apbdarmaceutical facets. This
high degree ofnterdisciplinarity is, exemplarily, depicted for differeatasses of
compounds that possess unusual, stereochemically intriguing structures, new or
evenunprecedented biosynthetic origins and, in particular, promising bioactivities.

Our strategy to findnovekltype compounds is spectroscopgsisted, rather than
bioactivity-guided, with the structural novelty as the primary search criterion. The
lecture describes the strategy feuch an online search for novigfe structures by
HPLEMS/MSNMRCD (in corhination with quantum chemical CD calculatiort),
exemplarily for different classes of metabolites (see FiguB)ese involve
acetogenic alkaloids and anthraquinones from plant or marine sources, possessing
unprecedented biosynthetic origins and/or searchemically intriguingsG or CN-

axes (spspf or sp™-sp’), which are configurationally stable or sestable>®

Kinshasa/Gombe, DR Congo
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Biosynthetic

The work shows the synergy of these interdisciplinary facets of natural products
research in the isolation, structural elucidatidonline or offline), biosynthesis,
synthesis, and bioactivity discovery and optimization of natural products.

1. G. Bringmann, T. Bruhn, K. Maksimenka, Y. Hemberger; The Assignment of
Absolute Stereostructures by Quantum Chemical Circular Dichroism
CalculationsEur. J. Org. Cher®009 17, 27172727.

2. G. Bringmann, T.A.M. Gulder, M. Reichert, T. Gulder; The Ordgignfment
of the Absolute Configuration of Natural Products: HEIZCin Combination
with Quantum Chemical CD Calculatio@hjrality2008 20, 628 642.

3. G. Bringmann, B. Abegaz, M. Knauer, J. Mutanyatta; Knipholone and related
4-phenylanthraquinones: straturally, pharmacologically, and biosynthetically
remarkable natural productsyat. Prod. Re2008 25, 696718.

4. G. Bringmann, J. Mutanyat@omar, K. Maksimenka, J. M. Wanjohi, M.
Heydenreich, R. Brun, W.E.G. Miller, M.G. Peter, J. O. Midiwo, A. Yenesew;
Joziknipholones A and B, the First Dimeric Phenylanthraquinones, from the
Roots ofBulbine frutescenshem. Eurd.2008 14, 14201429.

5. G. Bringmann, |. Kajahn, M. Reichert, S.E.H. Pedersen, J.H. Faber, T. Gulder, R.
Brun, S.B. Christensen, A. Pontucre, H. Moll, G. Heubl, V. Mudogo;
Ancistrocladinium A and B, the First N,GCoupled
Naphthyldihydroisoquinoline lkaloids, from a Congoleséncistrocladus
Species]. Org. Chen2006 71, 93489356.

Keywords Naphthylisoquinoline alkaloids; anthraquinones; atropisomerism;
synthesishiosynthesis; antinfective activity

Schrott:

G. Bringmann, A. Irmer; Acetogenint@raquinones: Biosynthetic Convergence and

Chemical Evidence of Enzymatic Cooperation in Nafhgtochem. Re2008 7,

499511.

Kinshasa/Gombe, DR Congo



13th NAPRECA SYMPOSIUM BOOK OF ABSTRACTS | August 10-14, 2009

[PL-5] OPTIMISING YIELDS AND QUALITY OF TEA IN DIFFERENT
LOCATIONS

P. Okinda Owuor
Department of Chemistry, Masendniversity,
Private Bag, Maseno 40105, Kenya
owuorpo@africaonline.co.ke

Tea Camellia sinensifl))is grown under tropical and sttbopical environments

with large variations in climatic conditions resulting in yields and quality differences.
These diffeences are attributed changes to soil types, altitudes, solar radiation,
rainfall, seasonal conditions and agronomiepirts. Further away from the equator,

the seasonal variations are much larger than close to the equator. Consequently,
seasonal yield disbutions and quality become more variable as distance from the
equator increases. Close to the equator, growth is more uniform, and it was assumed
growth and leaf chemical composition which control yields and quality, respectively,
do not vary much. As aesult, agronomic inputs and processing technology
recommendations have been uniform to a large extent. But recent research have
demonstrated large variations in quality and yields in the different environments
within East and Central African tea growiageas implying need for region specific
agronomic recommendations and processing technologies. This report reviews
results of studies to establish the variations in yields and quality of black tea in
different locations within the region due to agronomioputs and processing
technologies. For same cultivars grown in different locations, there were differences
in yields and quality suggesting variations in growth pattern and differences in the
chemical composition of the same cultivar in the different regioGrowth and green

leaf chemical composition resulting in differences in yields and black tea quality were
observed in the same cultivars grown at different altitudes even within a 10 km
radius at different altitudes. Yields declined but quality improwsidh rise in
altitude. When the same cultivar was subjected to different rates on nitrogenous
fertiliser and plucking intervals, response depended on the location of growth.
Indeed, the optimal yields and quality were obtained at different nitrogenous
fertiliser rates and plucking intervals demonstrating the growth and green leaf
chemical composition varied with location of production. Fermentation is a critical
stage in black tea processing as most noticeable chemical transformations occur at
this stage.Using same cultivar grown in Kenya and Malawi, and processed under
identical conditions, large differences in the resultant black tea chemical
composition hence quality were recorded, at the same fermentation duration.
Indeed, optimal fermentation duratiain the same cultivars were arrived at after
same fermentation duration in the two countries. Generally, optimal fermentation
durations were much shorter in Malawi than in Kenya under identical fermentation

Kinshasa/Gombe, DR Congo
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conditions. The data suggest that the there ised to develop region specific
agronomic inputs, cultivars and processing technologies. Adoption of agronomic
inputs and processing technologies recommendations develop away from the
farming area may be subjecting some tea growers to perpetual low pramucti
and/or production of low quality black tea. This subjects the producers to continuous
poverty.

Keywords
Black tea, Camellia sinensisenvironment, genotypes, cultural and agronomic
practices, processing technologies, yields, quality.

[PL -6] DRUGISCOVERY AT IMRA: RECENT RESULTS AND WAY
FORWARD

Philippe Rasoanaivp Solofoniaina Razafimahéf8enoit RasolondratogpJarl
Wikberg

YInstitut Malgache de Recherches Appliquées, BP 3833Ah@dnanarivo,

Madagascanafita@moov.mg
’Département de Chimie, Faculté des Sciences, Université de Toliara, BP 304, 60

Toliara, Madagascarasolobe@moov.mg
3Department of Pharmaceutical Biosciences, Uppsala University, Box 591,
Biomedicum, SE 751 24 Uppsala, Swegghwikberg@farmbio.uu.se

One of main activities of the Institut Malgache de Recherches Appliquées (acronym
IMRA) is drug discovery which is focussed on tropical diseases (malaria and
chikungunya) and diseases of ageing (diabetes of ageing, erectile dysfunction in old
men, and nemory and cognitive dysfunction). The presentation will be focussed on
erectile dysfunction. The work has been carried out in collaboration with Uppsala
University. The arrival of the synthetidrug Sildenafil citrate and its chemical
analogues has captited the public imagination, and has drawn tremendous
medical attention to the concept of sex male dysfuncti@nsearch of PubMed, using

the search term erectile dysfunction (ED) and comparing the results for the period
19611997 with that of 1998009, 197 being the year when sildenafil was
launched, reveals a dramatic -idld steep increase in frequency of papers, and this
Ay Of dzRS& LI LISNE Ay MeWenkd|jsurndsy Indire€ponsettd O G 2 N Q
recent advances in synthetic medication, there haem a recent growing interest
towards the search of traditionally herbs, which are being constantly claimed for the
treatment of erectile and libidalysfunction. At this pointNeobegua mahafalensis
(Meliaceae) is used in the South and West parts of Maskeayafor the treatment of
erectile dysfunction in old men. We used the physiolbgged approach to

Kinshasa/Gombe, DR Congo
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demonstrate activities, and the mating behaviour test to assess the efficacy of
different extracts from the species. Bioassgyided fractionation led to ta isolation

of three pharmaceactive constituents as limonoids with unprecedented structures
[1]. They were active even at very low doses, 0.4 down to 0.04mg/kg, and had
long lasting effects after three days consecutive treatmerRreliminary
investigations suggesthat the lippophilic bioactive compounds probably act in the
brain, which precludes any direct vascular effects. Acute aneasute toxicological
studies in rodents demonstrated the safety of the active constituents. A
phytomedicine under e trade name Dangitsywas formulated with the active
constituents. Under the regulations regarding the clinical evaluation of traditional
medicine preparations in Madagascar, the clinical efficacy of Dangitsyl was verified
at daily dosages ranging frodOmg to 60mg in preliminary trials. The effect of
Dangitsyl is delayed; most subjects experience a pronounced improvement of sexual
performance on the % or 5" day following the start of the treatment, and the effect
may persist for several weeks. Thisrroborates the effects observed in animal
models. The duration of the effect of Dangitsyl is therefore very long (several weeks
to even months), and may vary with patient, and as well as over time with repeated
treatment for the same patient. Several phaacological studies are underway to

further clarify the mechanism of action of the active limonoids.
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[PL-7] TERPENOIDS FROM AFRICAN MEDICINAL PLANTS

Dulcie A Mulholland

Division of Chemical Sciences, Faculty of Health and Medical Sciences, University of Surrey,
Guildford,GU27XH, Surrey, United Kingdom

D.Mulholland@surrey.ac.uk

Phytochemical investigations of the genusroton (Euphorbiaceae) andPhyllanthus
(Phyllanthaceae) have yielded a range ofadiid triterpenoids. Of particular interest is the
range of novel cembranoids isolated fro@roton gratissimus as shown below, which
include the first example of a cembrawerived diterpenoid with a @, G12 bond. Croton
sylvaticus has yielded clerodane diterpenoids including a novel lactonized clerodane
furanoditerpenoid and Croton pseudopulchellubas yielded ent-kaurane diterpenoids
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including two novelent-kaur16-en-19-0ic acid derivatives. The variation in diterpenoid
classes isolated from the differef@rotonspecies investigated will be discussed.

Cembranoids fron€rotongratissimus.

[PL-8] RED HOT COMPOUNDS FROM THE RED HOT POKER
PLANE KNIPHOFISPECIES

Abiy Yenesew},Immaculate Achierfy Meron Gebrif Matthias Heydenreich Martin
G. Petef, Ermias Dagn&Michael Knauél, Gerhard Bringmarin

®Departmentof Chemistry, University of Nairobi, PO Box 30197, Nairobi, Kenya

PInstitut fir Chemie, Universitat Potsdam, PO Box 60 15 831435 Potsdam,
Germany
¢ Department of Chemistry, Addis Ababa University, PO Box 30270, Addis Ababa,
Ethiopia
dInstitut fur Organische Chemie, Universitat Wiirzburg, Am Hublar@f @4
Wirzburg,Germany
ayenesew@uonbi.ac.ke

Knipholone, the first 4arylanthraquinone was discovered from the stemKofiphofia
foliosa (Asphodelaceae) in 1984 [1]. Since then a number-afyfanthraquinones
including knipholone anthrone have been isolated from this plant [2, 3] and other
members of the Asphodelaceae, namely frBulbine[4] and fromBulbinelaspecies

[5]. Compounds belaging to this new class of anthraquinones have rotationally
hindered biaryl linkages. The absolute configuration of knipholone and the other
members was established by the use of advanced quantum chemical CD calculations
[6]. Recently the first dimeric athraquinones, named joziknipholones A and B,
have been discovered from the roots @&ulbine frutesceng7]. We have now
reinvestigated Kniphofia foliosa and identified joziknipholone A and other
anthraquinones. More significantly, we have discovered anprecedented
tetrameric phenylanthraquinone, named jgoiziknipholone. The structures and
antiprotozoal activities of these compounds will be discussed.
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Knipholone Knipholone anthrone

Joziknipholone A
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[PL-9] LIFETIME OF NATURAL PRODUCTS

Joe Conolly
Scotland, UK
joec@chem.gla.ac.uk

In almost fifty years of natural product research | have met a lot of very nice people
and a lot of very nice compounds. In my talk | want to look back and to highlight
some of the major changes | have seen over the years. Then | shall discuss some of
the conpounds isolated by my Cameroon colleagues in their quest fornaaltrial
activity. Finally I shall mention some of my favorite compounds from other parts of
the world.
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[PL-10] QUALITY CONTROL OHNRAL PRODUCTS

Ermias Dagne

African Laboratory for Natural Products (ALNAP), Department of Chemistry,
Addis Ababa University, P.O. Box 30270, Addis Ababa Ethiopia. Fax: 251 111
239468.
edagne@ethionet.et

The worldwide demand for high quality, safe, effective, and clean natural plan
products has grown significantly in recent years. Although there is rich heritage in
the use of medicinal plants in Africa, not much economic benefit has been derived
from this area despite the rapidly expanding international market.

In the past, herbsand essential oil bearing plants were largely harvested from the

wild and brought to the market without questions being asked about their origin,
botanical identity, methods of cultivation, safety, efficacy, sustainable harvesting,

loss of genetic divertyi resulting from extensive wild harvesting etc. Botanical
misidentification, inappropriate methods of collection and processing and presence

of pesticide and microbial residues have all negatively contributed to the marketin
of African natural products.

The export of raw plant materials requires produicicking system for the
cultivation and sustainable harvesting. Processed products, which usually give better
returns, need to be backed by quality control data, which usually require trained
manpower andsophisticated technology, both not readily available in Africa. The
role local and regional universities could play in alleviating the problem of quality
control of natural products cannot be overemphasized.

The main purpose of this talk is to preseatent results in quality control of natural
products achieved in our laboratory.
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[PL-11] FROA PLANTS TO BIOACTIVE COMPOUNDS
THROUGH THE STUDY OF GREATEFEISOGY, CHEMISTRY AND
CONSERVATION OF TROPICAL FOREST

Sabrina Krief

Departement Hommes Natas, Sociétés, UMR 7206 dza SdzY bl GA2y lf RQI Aad2 A NE
57 rue Buffon, 75005 Paris, Frantsd: +33 1 40 79 53 37
krief@mnhn.fr

Tropical forests are being threatened by accelerating rate of forest conversion and
degradation. They contain however 50 to 90 % of the animal and vegetal species and

remain the main source for medicinal products. Of all the primates, 90% live in

tropical forests and one in five is endangered or critically endangered. The unique

habitat of six species of great apes is tropical forests. In the framework of the

LI NOYSNEKALI 60SG6SSy CNBYOK FyR ! 3AFyRIEY Ayail;
Naturelle, Francelnstitut de Chimie des Substances Naturelles, FraMakerere

University, UgandaUganda Wildlife University, Uganda) we aim at implementing

the knowledge on phytochemistry and biodiversity of Ugandan plants using
OKAYLI y1 S$Sa & & 3dzaRBaiké dganday we Yrionitbrf tise N A 2
chimpanzegPan troglodytes schweinfurthidiet since 1999. Of the 250 plant parts,

some are rarely consumed and have a low nutritive value. We thus explore the
relationship between health and plant selection to target mita and to isolate

bioactive compounds.Several bioactive extracts of plants species eaten by
chimpanzees were investigated some of them leading to novel molecules. Bioguided

FNI OGAZ2Yy L GA2Yy 2 FTrichiaSrubésGehddeliatede) fravitledievO i 2 F
antiplasmodial limonoids, novel cytotoxic oleanaype triterpene saponins were

isolated from extract of leaves and bark Albizia grandibracteatdFabaceae) and

ten novel cycloartanes triterpenoids fromMarkhamia platycalyx(Bignoniaceae)

exhibiting antitrypanosomal activitiesvere elucidated. In additiorthere is a large

overlap between the ingested plant parts by chimpanzees and those used in
traditional medicine. Studying and preserving the interactions between humans,

animals and flora is of m@j interest for the human health and the planet welfare in

0KS FdzidzNBEd® C2NJ 0KA& NBlFaz2ys (GKS ! aa20AF GA2)
{AYy3SaQ Ay LI NIYSNBAKALI gAGK ! b9{/hX IYyR al! ¢
programme using kits with 120kd educative tools in African countries which are

home range of great apes. In Gabon and Uganda, 15 000 kids from 120 schools in

remote areas participated in 2008 to sessions where Apes are ambassadors for

tropical forests. DRC, Congo as well as Camerolinbeisoon partners of the

programme through ECOFAC partnership. The motivation of participants for
preserving forests for a sustainable use of their resources as well as Apes survival

greatly increased following the programme. It is the challenge of éversth species
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of Great Apes, present worldwide and threatening the others, human beings, to save
their closest parents, umbrella and keystone species in tropical forests.

[PL-12] CROTON ZAMBESICUSOLATION AND QUANTIFICATION
OF ACTIVE DITERPENES AND STRURTUNRHEY RELATIONSHIPS

J. QuetinLeclercq
UCL Belgium

Croton zambezicuduell. Arg. (Euphorbiaceae) (Sgn.amabilisMuell. Arg., C.
gratissimusBurch.) is a shrub or small tree reachirf@r in height. It is a Guineo
Congolese species widespread in Tropical Africa. The leaf decoction is used in Benin
as antthypertensive, antmicrobial (urinary infections) and to treat fever associated
with malaria.

The genus Croton is well known fos itliterpenoid content and a lot of different
types of diterpenes (phorbol esters, clerodane, labdane, kaurane, trachylobane,

pimarane, etc.) have been isolated from this genus.

There was very little literature concerning the phytochemical contentCodtan
zambesicusalthough this plant is widely used in African traditional medicine.
Labdane, clerodane and trachylobane diterpenes have been identified in its stem
bark.

During our research, we isolated from the leawbsee new trachylobanes, one
isopimarare together with transphytol, B-amyrin and sterolsas well as a mixture of
two diterpenes that inhibits the K@iduced contractiorof male Wistar rat aortén a
concentrationdependent manner with an kg2 ¥ ™M  As3thke dichibromethane
fraction of the aqueous extract of the leaves show some antihypertensive properties
on mice, we decided to testhe diterpenes isolated from the leaves @froton
zambesicusto evaluate their vasorelaxant activity on Wistar rat aorta. Their
vasorelaxant effect was compared to a series of synthetic trachylobanes on
KClinduced contractions in order to evaluate the structwaetivity relationships.
The cytotoxicity of all theseompounds has also been evaluated on HelLa cells as
some trachylobanes were shown to be cytotoxic ant-ppmptotic.

We showed for the first time the vasorelaxant properties of some pure trachylobane
diterpenes at low concentration @#&< 5 pg/mL) on K@hduced contractions but
none of them have an effect on noradrenalim&luced contractions. We also
observed that a carbonyl group atld associated to a hydroxyl or ketonic function
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at G15 or a carbonyl aG3 associated to a hydroxymethyl group a#@lays an
important role on the vasorelaxant activity of trachylobane diterpenes. We did not
observe a marked effect of the absolute configuration nor of the cleavage of the
C13C16 cyclopropane bond. Our work also shows that cytotoxic activities of these
diterpenes were not correlated to their vasorelaxant properties.

To quantify these compounds in plants and extracts, a sensitive and accurate
method, combining Soxhlet extraction, septiase extraction and capillary gas
chromatography was developed andully validated for the quantitative
determination of four diterpenes ent-trachyloban3 -ol, ent-18-hydroxy
trachyloban3-one, ent-trachyloban3-one and isopimard,15dien3 -ol) in the
leaves ofCroton zambesicus

These results indicate thaC. zambesicukeaves contain vasorelaxant diterpenes
which could account, at least partially, for their use to treat hypertension.
Nevertheless, as some of these compounds are cytotoxic, this plant has to be used
with caution andin vivo toxicity studies ee needed before this plant could be
recommended in medicine

Cleavage of the C12-C13 cyclopropane bond reduces activity by 50% for nor- trachylobanes |

when C=0 at C-14. The C13-C16 cyclopropane bond may be cleaved without significant loss
of activity

Ketone group at C-14
(R* = O) required for
the highest activity

R% = O improves activity.
= Reduction to alcohol or
halogenation slightly

z 15 R5
m reduces the activity
Significant loss of
g R1 L

activity if R'7% H -
when C=0 at C-14 R? R3 )
Change to the nor series
) only slightly reduces the
activity

R?R® = CH,or R® = CH,Br
improved the activity when
C=0Oat C-14

SchematicSAR model for the vasorelaxant activity of synthetic trachylobane
diterpenes
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[PL 13] OUR CONGOLESERMAN PARTNERSEHPPMODEL CASE
FOR OTHER UNIVERSITIES?

Gerhard Bringmanh Virima Mudog6, Dibungi Kalenda

Ynstitute of Organic Chemistry, University of Wiirzburg, Germany,
bringman@chemie.univuerzburg.de
Université deKinshasa, mudogov@yahoo.fr, dibungikalenda@eklachni.de

The University of Kinshasa (UNIKIN), once a leading university in Subsaharan Africa,
presently suffers from difficult conditions concerning staff age and replacement,
shortage of scientific instruemtation, and insufficient infrastructure in general.

Starting with an intense cooperation on the biodiversity of Congolese plants and the
resulting chemical diversity, and guided by our personal dreams to find solutions t
these difficult problems, we hay together with our friends, built up a mufiaceted

joint program, which consists of essentially 9 ‘columns':

1. The scientific cooperation as suc
since 1994.

2. A joint universityuniversity
agreement since 2003.

3. Joint lecture courses, seminars, a
exairsions.

4. The organization of scientifi
symposia, starting with the firs
chemistry and pharmac
symposium in 2005, and, in 200
hosting the 13th NAPREC
symposium.

5. The collection and donation c
scientific books (30 tons, more the
10 further tonsen route).

6. A first GermarCongolese join
highschoolhighschool project.

7. Likewise just starting: a joint be
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project near the UNIKIN campus.
8. Intense public relations work (i.a
at the European Parliament).

9. An excellencescholarship system (BEBUK), a probably unique, privately financed
program, which will enable young outstanding Congolese students to study
rapidly and efficiently and then to go abroahd come back for an academic
career in Africa. After arkt pilot phase (students of chemistry and pharmacy),
and encouraged by the excellent results of the first 4 scholars, the scholarship
system has been extended to presently 10 students of chemistry, pharmacy,
medicine, laws, and letters, and will be arged to all other subjects and
disciplines of the UNIKIN.

In Wirzburg (Germany), the joint program is paralleled by the foundation of the
Africa Circle at the University of Wurzbufgww.afrikakreis.uniwuerzburg.de),
which involves scientists from all0 faculties, by an own NGOS{ipport for the
UNIKIN, see logo), and by a research network SFB @8fetits against Infectious
Disease’s(www.sfb-630.untwuerzburg.de); coordinator of all these institutions is G.

Bringmann. !
Partnership UNIKINNIWUE; BEBUK;

Keywords excellence scholarship;
biodiversity; agents against infectious diseases

Speaker: Prof. Dr. Dr. h.c. Gerhard Bringmann, Institut fir Organische Chemie, Am
Hubland,97074 Wirzburg, Germany, bringman@chemiewuerzburg.de
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[SL-1] ISOLATION OF BIOACTIVE COMPOUNDS FROM THE
TROPICAL LIAMNCISTROCLADUS CONGOLENSIS

C. Steinert Asfaw Debella K. Messer, G. Bringmann*

Institute of Organic Chemistry, University of Wirzburg, Am Hublaf8d0D4
Wirzburg

+ present address: Ethiopian Health and Nutrition Research Institute, P.O. Box 1242,
Addis Ababa, Ethiopia

The small plant family of the Ancistrocladaceae comprises approximately 18 species
in the palaeotropic regions and, up to now, one single genus named
Ancistrocladugl] These lianageature hooked branches as climbing implements,
and are closely related to thBioncophyllaceae, tropical lianas with hooked leaves.
The two plant families are used tnaditional African and Asian medicine against
dysentery malaria, African sleeping sicknessd leishmaniasis.[2] The bioactivity
results from naphthylisoquinoline alkaloids, amtraordinary class of biaryls, only
found in Ancistrocladaceae and Dioncophyllaceae spethesnaphthylisoquinolines
consist of anaphthalene and an isoquinoline moiety, coupled viaiaryl axis. The

axis joins the two molecule halves at various positions and usuathytagsonally
hindered. Several naphthylisoquinolin€$G-coupled ones, like dioncophyllinee and

C and ancistrdtokine B, andN,Gcoupled ones, like ancistrocladinium B, have shown

in vitroandin vivoactivities against pathogens of tropical diseases.

MeO Me
S OH OMe
N
N
MeO Me OO
Me
MeO Me
Dioncophylline A Dioncophylline C Ancistrolikokine B Ancistrocladinium B
Trypanosoma cruzi Plasmodium falciparum Trypanosoma brucei rhodesiense Leishmania major
in vitro: ICgq = 0.504 nmol / mL IC50 = 0.039 nmol / mL IC50 = 1.779 nmol / mL IC50 = 0.007 nmol / mL

in vivo: EDgqp(p.0.) = 10.71 mg / kgday
EDgq(i.v.) = 1.9 mg / kgday

Previous work in our research group @mcistrocladus congolensghowed the

presence of numerous interesting naphthylisoquinolines and also
naphthylisoquinoline dimers, which ateown for their antHIV activity. Recently,

0KS adNXzOGdzNBa 27T (-«éupled BaphthgidgoguidalideyaRdia> I T Iy Q
dimer, were elucidated, three more are in progressadidition, the naphthoquinone

malvone A was isolated from plant material for the first time.
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[SL- 2] THE BIOSYNTHETIC ORIGIN OF NAPHTHYLISOQUINOLINE
ALKALOIDS

A. Irmer, S. Rudenauer, J. Mutanyat@omar, T. F. Noll, G. Bringmann*

Institute of Organic Chemistry, UniversitWdéiirzburg, Am Hubland,-87074
Wirzburg

The small palaeotropical plant families Dioncophyllaceae and Ancistrocladaceae
comprise most peculiar lianas. They are the only plants known to produce
naphthylisoquinoline alkaloids, like,g., dioncophylline A. Tése remarkable natural
products are characterized by their unprecedented structures, usually with
rotationally hindered and thus stereogenic biaryl axes, by their promising
antiprotozoal bioactivitiesgg., againstPlasmodiumLeishmaniaand Trypanosoma
species), and by the unique biosynthetic origin of both, the isoquinoline and the
naphthalene portions, each from six acetate uffits

OR OH

E M R'x‘ -
— e \
Me SCoA / ;

. . \ e / Coupling -_
6x I r \“/ R=H ;‘ O—Methylation\', > J
R =Me | (Oxygenation) | °
-~ ’ elc.
Ta = |/;}I/Me//.x \E___’/
=N

Dloncophylllne A

Jap I

R = COSCoA X=H
Callus culture X=0H OH M
of T. peltatum )
B X=H

To evidence this acetogenic origin by biosynthetic experiments was possible only by
the establishment of cell cultures of these sensitive tropical lianas, thus providing a
sterilein vitro system that reliably produces the alkaloids. More detailed insigfiat

the biosynthetic pathway was now gained by the synthesis and incorporation of two
advanced 13GRbeled isoquinoline precursold The unambiguous incorporation of
these precursors into dioncophylline A and two other naphthylisoquinolines was
achievel by spectroscopic methods’H NMR, *C NMR, and INADEQUATE
experiments).
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The results thus obtained suggest that the initially formed dihydroisoquinoline is
efficiently and highly stereoselectively reduced to the correspondirgns
configured tetrahydrasoquinoline, which is then further coupled oxidatively with the
naphthalene moiety to form the complete naphthylisoquinoline alkaloids.

1. G. Bringmann, M. Wohlfarth, H. Rischer, M. Grine, J. Schiangew Chem
Int. Ed 2000 39, 14641466.

2. G. Bringmann, J. Mutanyatt@omar, M. Greb, S. Rudenauer, T. F. Noll, A.
Irmer, Tetrahedror2007, 63, 17551761.

[SLc3]  VASOCONSTRICTOR AND INOMREFFECTS INDUCED BY
THE ROOBARK EXTRACTSANTHOCLEISTA SCHWEINFURIIHG)
(GENTIANACEAE)

Nadege Kabamba NgomBe, Dibungi T. Kalen8aJoelle Quetifeclercd, Nicole
Morel®
Laboratoire de pharmacognosie, Louvain Drug Research Institute, Université
catholique de Louvain, Av.E. Mounier 72, 1200 Bruxelles, Belgium
°/ SYiNB RQO#WARPASKRSHI §dBt t S4& RQhNAIANE +S3
Kinshasa
BP202 KIN IX, Kinshasa, Democratic Republic of Congo.
“Laboratoire de physiologie cellulaire, Université catholique de Louvain,

Av.Hipppocrate 55, 1200 Bruxelles, Belgium.

The present study was performed to evaluate the cardiovascular effects of three

extracts from the root bark ofA. schweinfurthii(Gilg) positive to kedde reagent
O2Y&ARSNBR a ALISOAFTAO FT2N OFNRAFO 3Ifteodz2aAR
f A1 $poun@2present a possible cardiotoxicity due to inhibition of thé,ia

ATPase pump. Nowadays, there is no evidence of caaboular activity of the

extracts ofA. schweinfurthii(Gilg.) This big tree of tropical regions aeaten by

bonobo Pan panisug, an endemic pigmee chimpanzee of the Democratic Republic

of Congo and also used in folk medicine to treat several disorders (malaria, tumors,

OF yOSNE>X @SYSNBI € RAAaSI &Sax diahloranetBaNd | f RA&SI
soluble fraction of the ethaolic extract (DCMR),cardiac glycosidech fraction

(CARDAN) andlqueous extract (A) on the vascular responses of isolated rat aorta

and the cardiac functions in isolated frog heart were evaluatedsolated rat aortic

preparations, he contraction evoked by A was completely reversed by

phentolamine (1uM), whereas the contractile response to CARDAN was inhibited by

the addition of verapamil (1uM). Effect of DCMR was transient and contraction

relaxed spontaneously. In frog isolated heart, A.schweihfi extracts exhibited
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positive inotropic effect in isolated frog heart. The effect of ahd DCMR was
depressed in the presence of propranolol. The inotropic effect of CARDAN was
unaffected by the beta blocker. The present results showed for the tiirs¢ the
cardiovascular effect of three extracts isolated from schweinfurthii (Gilg)
containing cardiac glycosides type compounds as indicated by a positive reaction
with Kedde reagent.

KEY WORDS®Anthocleista schweinfurthicardiac glycosides exires asoconstrictor
effect-inotropic effect.

[SL- 4] ANTISICKLING ACTIVITYYOSTICIA SECUNDAMNHL
P.T. MpianaK.N. Ngbolua, M.T. Bokota, TKi&songa, E.K. Atiband V. Mudogo

Anthocyanins extracts from some Congolese plants used in traditional medicine
against sickle cell anemia had recently showed antisickling adtivityro™? Justicia
secundais one of them. Its use is even advised by some religions congregation to

bypas blood transfusions.

SS erythrocytes treated usiranthocyanins extracts al secundaindicated the re
appearance of the biconcave shape of erythrocytes with a mean radius value of
3.320.3un similar to that of normal ones.The solubility of Deoxyhemoglobin S
erythrocytes and their osmotic fragility increased upon treatment with anthocyanins
extracts.

These findings suggest that anthocyanins extract play a role in both stabilizing
erythrocyte membrane and inhibitingolymerization of hemoglobin S. This provides

a possible molecular basis for earlier reports on the antisickling properties of
anthocyanins and their use in the management of sickle cell disease.

Key words Justicia secundantisickling activityAnthocyanins extracts
REFERENCES
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RQdzyS FNI OlGAzy RQI ZidyphasOducrghdt@aAnn&ds i NI A G a
Africaines de Médecine 2009, 2, N°2-%7L

Kinshasa/Gombe, DR Congo

puf



13th NAPRECA SYMPOSIUM BOOK OF ABSTRACTS August 10-14, 2009
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[SL- 5] HPLC ANALYSISIANMR IDENTIFICATION OF HOMOISO
FLAVONOIDS AND STILBENOIDS FROM THBINTHE=-RURFACE OF
SCILLA NERVOSA

Merhatibeb Bezabih Samson O. Famuyiwa and Berhanu M. Abegaz

Department of Chemistryniversity of Botswand. Bag UB00704, Gaborone,
Botswana

Scilla nervos#Burch.) Jessofsyn. Scilla regidifolig Kunth),Schizocarphuservosus
(Burch.) Van der MervigHyacinthaceaeis an important traditional medicinal plant
in Southern Africawhere it is native toBotswana, NamibiaSouth Africaand
Swazind. It is used to treat infections and rheumatic fever. On the other hiaisd i

also recognized to be poisonous to livestoci3]1

In Botswana the bulbs @&. nervosare claimed to enhance female fertilitne will

find the bulbs offered for salén open markets at bus stations and other public
places in Botswana. Our earlier investigation of the dried and powdered bulBs of
nervosa purchased at the Gaborone bus station in Botswana yielded 13
homoisoflavonoids and 3 stilbinoids [4]. Additionally two homoisoflavonoids and
two stilbenoids were reported from whole bulbs & nervosaollected in South
Africa [5]. Twenty one isoflavords are reported from the genuScilla

m -

The yellow intetbulb deposits frontcilla nervosavere anaylsed by HPLC and found
to contain 19 components. Twelve of the 19 were identified by comparison of R
values with thos of authentic homoisoflavonoids and stilbenoids;atotion and by
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