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ABSTRACT

Bioassay-guided fractionation of a hexane extract obtained from the leave
of Azorellabiloba led to theisolation of the diterpene natural product mulen-
11,13-dien-20-0ico (1). Inhibitory activity root growth wastracked using a
© 2014 Trade Sciencelnc. - INDIA

I pomea purpurea and zea mais.

INTRODUTION

Maximizing theworld’s agricultural efficiency de-
pendslargely on controlling avariety of diseasesand
pests- especially weeds. Theweeds control research
over thelast 50 year has been focused almost exclu-
sively on synthetic herbicides™. The development of
geneticaly engineered herbicideresistant cropshasfur-
ther expanded the use of herbicides. Widespread use
of synthetic herbicideshasresulted in herbicide-resis-
tant weeds, and public concernsover theimpact syn-
thetic herbicides have on human health and the envi-
ronmentsareincreasing™”. Theseconcernsareshifting
atentionto dternativeweed control technologiesbased
on naturd products?¥.

Plants are known to produce secondary metabo-
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litesthat affect germination and growth of other plants.
Thisisone of avariety of waysinwhich certain plant
canreduceinterspeciescompetitionintheir natura habi-
tats. Someof these compounds may play animportant
rolein chemica mediation of growth and devel opment
of natural plant communitieg41419,

Allelopathy iscommonly defined asany direct or
indirect effect by oneplant, including microorganisms,
on another through the production of chemical com-
poundsrel eased into theenvironment. It includesboth
inhibitory and stimulative reciprocal biochemical
interactions.Nowadays, allel opathic agents havere-
celved aconsiderable amount of attention dueto the
agricultural potential of these compoundsasenviron-
mentally-benign herbicides*34,

Theweed control technol ogies based on natural
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productsmeetswith awidevariety of compound. Many
of thesethey don’t present an evaluation of their allelo-
pathic potentia.

Among themwefind the compoundsditerpene, of
which, there are not many references about on yours
activi ty{5,6,11,12]

Quassinoioids arean example of naturally occur-
ring diterpenephytotoxins. Thesecompoundshavebeen
associated with anti cancer, anti malarid, antileukemic,
antitubercular, antivird, insecticidd,, fungicidd, and her-
bicidal activitied*. Hailanthone, achaparrinone-type
guassinoid, has broad weed spectrum activity when
applied either aspreemergence or postemergence her-
bicide and provides 100% weed control of green fox-
tall (Setariaviridis) and sicklepod (Cassiaobtusifolia)
at rates of 0.125 kg/haDuke et al., 20000,

Inour study in search of new nativesubstanceswith
biologicd activity especialy infront of plaguesthat af -
fect thecultivations, carry out the bi oassay-guided pu-
rification of the metabolites of Azorella biloba
(Apiacese).

AzorellaisaSouth American genusof theApiacea
(Umbellifereae) represented by 26 speciesgrowingin
Andean Mountainsand Patagonia, Argentina, respec-
tively. Azorella biloba isone of the speciesthat grow
inthe county of Cordoba.

Two metabolites were isolated and identified.
Fal carindiol® characteristic poliacetilenein the mem-
bersof thefamily Apiaceaand whosebiologica activ-
ity hasbeen broadly studi ed.

Mulen-11,13-dien-20-oico (1) isolated previoudy
of A. compact®®. (1) showed phytotoxic differentiated
activity against dicotyledoneous overgrowths

RESULTSAND DISCUSSION

Dry leave of Azorella biloba wereextracted with
EtOH. Thewater suspension of theorigina EtOH ex-
tract was subjected to liquid-liquid partitionto obtain
hexane, dichloromethane and EtOA c. Comparison of
theinhibitory activity on |pomeapur pureaand zeamais
root growth (total activity) revealed that the major ac-
tivity of the original extract wasfractionated into the
hexanefractions(Figure 1A, B).

The bioactive hexane fraction was subjected to
column chromatography and radia chromatography.
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Two metabolites were isolated. Falcarindiol, a
poliacetilene, whosebiologicd activity hasbeen broadly
studied and mulen-11,13-dien-20-oico (1). Thefull
proton and carbon NMR spectral assignments for
thismetaboliteswere performed using acombination of
H, BC-NMR 1D experimentsand COSY, HETCORR
and NOESY 2D experiments.

The compound (1) accounted of the activity ob-
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servedintheorigind hexanefraction (Figure 1C). There-
fore, it wasreveal ed that compound (1) wasthe cause
of theinhibitory activity of thehexanefraction.
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EXPERIMENTAL
General

The 1D and 2D NMR spectroscopic experiments
wererecorded on aBruker AC-200 spectrometer, us-
ing CDCI, as solvent and TMS asinternal standard.
Chemicd shiftsaregivenen d downfiddfromTMSand
coupling constantsare measured inHz. COSY; DEPT,
HETCORR and NOESY experimentswere obtained
using standard Briker software.| R spectrawererecorded
on a NIICOLET 5-SXC-FTIR spectrophotometer,
optica rotations were determined on a Jasco P1010
polarmeter. EIM Swere collected on aFinnigan 3000
F-100at 70 eV by direct inlet. CC was performed on
slicage 60 (70-230 meshASTM) (Merck), silicagel
60 (230-400 meshASTM)(Merck) and prep. TLCand
TLCwereperformed onsilicagel 60 GF,., (Merck).

Plant material

Azorella biloba was collected in Cordoba Prov-
ince, Argentina, and identified by L. Ariza Espinar.
Voucher specimensaredeposited intheMuseoBotanico
Cordoba.

M easur ement of phytotoxic activity

A filter paper was placed in aglass Petri dish (27
mm ). Test solution was added to thefilter paper in
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the petri dishand dried completely invacuum at 40°C.
After addition of distiller water (3 ml), ten seedlings
were placed onthefilter paper, and incubated for 48 h
at 30°C with light periods. The inhibitory activity on
root was detected by measuring thelength of theroot
and comparing the dataobtained with that of untreated
controls.

Extraction and isolation

Finely cut whole fresh aerial parts (645 g) of A.
biloba were extracted three timeswith EtOH at room
temp., 48 h each. The combined EtOH extractswere
evaporated to give 35.4g of agummy residue. Thisres-
duewas suspended in EtOH:H,O (7:3) mixture, and
partitioned successively with hexane(6.5g), CI.CH, (3.7
g) and EtOAc (1.8g). The hexane extract was sub-
jected to chromatography columninvacuumonsilica
gd, duting with gradient mixturesof hexane: EtAcO of
increasing polarity and combined accordingtotheir TLC
profiles.

Thebioactive hexanefraction was subjectedto CC
elutingwith gradient mixtures of hexane:Cl,CH, (7:3)
and combined accordingtotheir TLC profilestogive5
fractions, 1through 5. Thefraction5 was subjected to
prep. TLC with hexane:EtAcO (9:1) yielded 25.6 mg
of (2).

Mulin-11,13-dien-20-oicacid (1)

Needles; 'H NMR and *C NMR dataand EIMS
werein good agreement with thosereported inlit(®,
Falcarindiol

Viscouspaeydlow oil; spectroscopicwerein good
agreement with thosereportedin lit.
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