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ABSTRACT

Triterpenoid, lup-1, 2-ene-3-one (1), lupeoal (2), oleanolic acid (3), ursolic
acid (4) and steroid, B-sitosterol (5) was isolated from the toluene extract of
the root of Croton bonplandianum Bail. Their chemical structures were
established on the basis of spectroscopic anaysis (UV, IR, NMR, Mass
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etc.) and by chemical means. A probable biosynthetic pathway of com-
pound 1 was also proposed. Compound 1 and 2 is reporting first time to
obtain from this plant. The triterpenpoids (1, 2, 3 and 4) have also been
screened for their antimicrobial activity. Preliminary investigation showed
potent activity of lagainst a series of fungal and bacterial pathogens.
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INTRODUCTION

Croton bonplandianum Bail is the plant of
Euphorbiaceaefamily andisnativeto southwestern Bra:
zil, northern Argentina, southern Boliviaand Paraguay.
InIndiait wasfirst reported by Kaul™ duringlate 1890.
It occurswidely aong roadsides, railway abandoned
field inwide open ravines, paddy or sugarcanefields
and on sandy or sandy clay soils. Because of resem-
blance of theleavesand flower cymestothat of Tulg,
this plant is often called Ban Tulsi locally. C.
bonplandianumwas reported to have many medicina
usesindluding therepd lent property against theinsects>
S mosquito, A. aegypti'®. Peopleinthe remote areaof
West Bengal aswell asinother partsof Indiaareusing
itsroot against snake bite and theleaf extract against

high fever. In addition the plant isused both asafuel
and as detergent. The methanol extract of C.
bonplandianum has been found to exhibit antitumor
properties using Agrobacteriumtumefaciens and has
larvicidd ectivities.

Phytochemically Crotonisrichin secondary me-
tabolitesindudingakaoidsandterpenoidd”®. Diterpene
resinsfound in many speciesof croton have been used
experimentaly inthestudiesof tumor initiation and con-
ceivably proveto beuseful in cancer therapy™®. Apart
fromtheabovelimited reports, no systematic study has
yet beeninitiated for thetotal phytochemical investiga-
tion of C. bonplandianumBail.

The present author has submitted two specimens
of Croton bonplandianumwith thetag numbersof R-
1706, R-1707 to Taxonomy and Environmental Biol-
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ogy Laboratory, Department of Botany, University of
North Bengd, Darjedling, India. Access on numbersof
the submitted specimenswere 9629 and 9630 and were
stored in NBU Herbarium, Department of Botany,
University of North Bengd, Darjeding, India.

RESULTSAND DISCUSSION
During our searchtowardstheisolation of bioactive
natural productsintropical plants®, wehaveinvesti-
gated thechemicd congtituentsof thetolueneextract of
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rootsof C. bonplandianum. Theinvestigationyielded
theisolation of lup-1, 2-ene-3-one (1), dong withthree
other triterpenoids, lupeol (2), oleanadlicacid (3), ursolic
acid (4) and steroidal skeleton p-sitosteral (5). The
triterpenpoid compounds (1, 2, 3 and 4) have been
screened for their antimicrobial activity. Compound 1
and 2isreporting firgt timeto obtainfrom thisplant.
The toluene extract of the roots of C.
bonplandianum (1.5 kg) wasdistilled under reduced
pressureto get areddish gummy mass(1.2gm). [t was
purified (through repested column chromatography over
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TABLE 1: MICsof 1to4againg different bacteria

MIC in pg/ml against different bacterial strains

Compounds
EC BS SA EB
1 100 <150 150 100
2 100 100 200 100
3 100 130 150 150
4 130 170 130 100
Ampicillin 128 64 64 128

BS- Bacillus. subtilis, EC- Escherichia coli, SA- Saphylo-
coccus. aureus, EB-Enterobactor, M I C- Minimum inhibitory
concentration.

TABLE 2: MICsof 1to4against different fungi

MIC in pg/ml against different fungal strains

Compounds
CG FE CE AA CcC
1 3.83 10.0 30.0 10.0 <5.0
2 3.77 10.5 25.0 15.5 30.0
3 4.50 20.0 35.0 20.0 39.0
4 4.00 19.0 35.0 20.0 40.0
Bavistan 3.50 3.50 3.70 4.00 4.20

CG- Colletotrichum gloeosporioides, FE- Fusarium equisiti
CE- Curvulariaeragrostidis, AA- Alternaria alternata, CC-
Colletotrichum camelliae.

slicagel) toisolatethe constituentsviz. lup-1, 2-ene-
3-one(1, 0.1 gm), dongwiththreeknown triterpenoids,
lupeol (2,0.2gm) dleanalicacid (3, 0.25gm) and ursolic
acid (4, 0.12 gm) and p-sitosterol (5, 0.08 gm). The
structuresof al thecompoundsweree ucidated onthe
basis of chemical and spectroscopic analysisand by
comparison (for compounds 2, 3, 4 and 5) with the
authentic sample (compound 2) / spectral data of al-
ready reported compounds.

Crydadlization of compound 1, furnished fineneedle
shape crystal, analysed for C,H,O, m.p.178-79°C
[«] , +20.6°. UV absorption of the compound showed
strong absorption band at 228 nm (¢ =19,000) that
indicated the presence of aa, p-unsaturated carbonyl
group which isfurther supported by its IR spectrum
that showed asharp peak at 1680 cm® (a, B-unsatur-
ated ketone) along with other peaks. *H NMR spec-
trum of the compound showed the presence of six ter-
tiary methylsappeared assingletsat 0.79, 0.94, 1.07,
1.08, 1.11 and 1.14 ppm, two secondary methyls ap-
peared asdoubl et centered at 0.77 and 0.87 (d, J=8Hz)
ppm respectively, two doublets each at 5.80 (1H,
J=10Hz) ppmand at 7.11(1H, J=10Hz) ppm indi cat-
ing the presence of grouping—CO-CH=CH-C<.1¥IC
NMR spectrum of the compound showed the pres-
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ence of 30 carbonsand DEPT experiment showed the
presence of eight methyl carbon asquartets; eight me-
thylene carbon astriplets, eight methine carbon asdou-
bletsand six tertiary carbon assinglets; two olefinic
carbonsat C-1 and C-2 appeared asdoubletsat 159.8
and 125.2 ppm respectively and the carbonyl carbon
at C-3 appeared as a singlet at 205.6 ppm. The
downfield shift (about 19 ppm compareto that of par-
ent ketone, 1b) was dueto shielding effect of theole-
finic doublebond at the o, B-position. Carbon-13NMR
data of 1 are presented along with those of already
reported dihydroglochidone'™ and glochidone*? (1a)
iInTABLE 3. Mass spectral dataestablished the mo-
lecular formulaof thecompound asC, H,,O [M* 424
m/z]. Besidesthemolecular ion at m/z 424, the mass
spectrum al so showed prominent fragmentati on peaks
at m/z 381[M* - CH(CH,),], 288, 287, 231, 150
(base peak),137, 95, 69, 55. On the basisof the above
spectra anays sthe compound has been assigned the
structureas 1(2) - dehydrolupanone (1) and wasfound
to beidentical with dihydro glochidond™.

Purification of compound 2 yielded awhite pow-
der of m.p 215 °C, [q] , +33.0°, showed strong ab-
sorption band at 3385 (-OH), 2851, 1460, 1354 (gem
dimethyl), 1034, 826,765 cm* inthe IR spectrumin-
dicative of the presence of hydroxyl, olefinicand gem
dimethyl groups. Onthebassof e ementa andysisand
MSdata[m/z =426 (M)*] itsmolecular formulawas
assigned asC, H_Oandfinally thestructurewas € uci-
dated aslupeol (2) by comparison with an authentic
sample(co-tlc,ir, m.m.p)

Purification of compound 3 yielded awhite pow-
der of m.p 306-308°C, molecular formulawasfound
to be C, H_,O,on the basisof FAB MSdata[m/z =
458.2 (M)*]. Finally its structure was elucidated as
oleanolic acid by *H and *C NMR dataand by com-
parison with the dataa ready reportedin literature4,
Crystdlization (CHCI ,-MeOH) of compound 4 also
yielded awhite powder of m.p 280-282°C. Molecular
formula, C, H_ O, (onthebasisof FAB MSdata[m/z
=458.5, M*) andwasfindly identified asursolic acid
by *H and *C NMR dataand that already reportedin
literature™,

Purification of themost polar fraction (10% ethyl
acetatein pet. ether) afforded whitecrystasof m.p 136-
137°C, Mass spectral datashowed m/z =414 (M*)
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and wasidentified asp -sitosterol 5 by spectra analysis
and by compari son with an authentic sampleof g -sito-
sterol (mixed m.p, co-IR, and co-tlc etc.).

A probabl e biosynthetic pathway for theformation
of the new triterpenoid 1 hasdepicted in scheme 1 on
the basis of theformation of an enediol® in presence
of cytocrome P450 and its subsequent rearrangement
tol.

Although the natura products (1 to4) do not show
any significant phytotoxicity when tested on anumber
of specimens(TABLE 3) but al theisolated compounds
showed moderately good antimicrobid activitiesaganst
thetested fungal and bacterid pathogensasevidenced
fromthe TABLES 1 and 2. Compound 1 to 4 showed
better activity against dl the microorganismsand their
activity iscomparableto that of Ampicillin against E.
coli and Enterobactor. The activity of compound 1
was nearly comparableto that of Bavistan, when the
compound was tested against Colletotrichum
gloeosporioides and Colletotrichum camelliae. Fi-
nally it can be concluded that the present study will be
extremely hel pful to enrich the present knowledge about
different types of triterpenoids and also help there-
searchersto design newer generation of drugs based
on suchinformation about triterpenoids.

EXPERIMENTAL

General experimental procedure

Mélting pointswere determined by open capillary
method and were uncorrected. IR spectrawere mea-
sured on Shimadzu 8300 FT-IR spectrophotometer.
NMR spectrawere recorded on Bruker-Avance 300
and 400 MHz FT-NMR spectrometer. MS were re-
corded on varian mat 711(70eV) by E1/C1 method,
ESIM Swasobtained on Applied Biosystem API 2000
and TOFMS were obtained on 4800 (ABSciex)
MALDI-TOF/TOF Tandem Mass Spectrometer.

Plant materials

Plants of C. bonplandianumused in this experi-
ment werecollected from North Bengal, Indiain May,
2008.

Extraction and isolation
Theair dried roots of C. bonplandianum(1.5Kg)
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was chopped into small piecesand extracted withtolu-
ene (21) inasoxhlet extractor for 7 days and toluene
wasrecovered in vacuo. Theextracted mass (350 g)
waspurified by repeated column chromatography (silica
gel) using petroleum ether (PE) and PE:ethyl acetate of
varying concentrationsas €l uent.

Bioassay

Fivedifferent fungal pathogens(Colletotrichum
camelliae, Fusariumequisiti, Alternaria alternata,
Curvularia eragrostidis, Colletotrichum
gloeosporioides) wereused for in vitro antifungal as-
say!1&17, Antibacterial assay were performed against
four bacterial pathogens (Escherichia Coli, Bacillus
Subtilis, Saphyl ococcus aureus, Enterobactor). Suit-
ablestrainsof these organismswere procured fromthe
microbiology laboratory of our ingtitute. MICs (Mini-
muminhibitory concentration) of thetriterpenocidsagaingt
bacterial and funga pathogens have been presentedin
TABLE 1 and 2 respectively. Theantifungal and anti-
bacterial mediaused areasfollows. For nutrient agar
28 gm of media(HiMedia) was suspended in 1000 ml
of distilled water according to themanufacturer’s pro-
tocal. It wasboiled to dissol vethe medium completely
at sterilized by autoclaving at 15 Ibspressure (121°for
15min.). Thenutrient agar contained peptic digest of

TABLE 3: Phytotoxicity of thecompoundsbased onthelength
(incm) of rootsafter 7 days

Compounds Concentration (ung/ml) Rice Wheat Pea

Contral 06 10 150

1 100 06 1.12 150
250 0.6 1.23 150

500 06 1.12 150

100 06 121 151

2 250 06 112 153
500 06 115 155

100 05 1.09 1.60

3 250 05 110 165
500 06 1.12 1.60

100 06 122 155

4 250 06 113 160
500 06 115 1.62

Seedsof rice (Oriza sativa), wheat (Triticum aestirium) and
pea (Pisum sativum) wer e collected from local mar ket and
used after washing.

-
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3 Rl=H,R%2=Me
4:Rl=Me R%2=H

anima tissue (5gm), sodium chloride (5 gm), beef ex-
tract (1.5 gm), yeast extract (1.5 gm), agar (15 gm)
and dissolved water (1000 ml). P was adjusted to
7.2. For preparation of PDA (potato-dextrose-agar)
peel ed potato was cut into small piecesand boiledin
required volume of dissolved water. Themixturewas
filtered through mudin cloth and theextract was mixed
with dextroseand agar. Theresultant mixturewasheated
inorder todissolve. Findly themediawas sterilized at
151bs(121° for 15 min.). Composition of themedia
was peel ed potato (400 gm), dextrose (20 gm), agar
(20 gm) and dissolved water (1000 ml). P was ad-
justedto 6.0. DM SO (Dimethyl sulfoxide) wasused as
solvent to prepare different concentrations of the
triterpenoids. Solvent control (DM SO) wasa so main-
tained throughout the experiment. All experimentswere
performed in Petri dishesand wereincubated at 37°C
for 48 h. Therequired media(either PDA or NA) was
poured in aPetri dish and allowed for solidification.
After solidification wellsor cupsweremade by insert-
ing acork borer inthe media. The numbers of wells
were made according to the requirement of the experi-
ment. Fungal sporeswere suspended onthe PDA me-
diabeforewell or cup formation. Test solution (100 pl/
well) was pouredinthewell or cup. We compared the
antifungal activitiesof these compoundswith that of
Bavistan and antibacterid activity withthat of Ampicil-
lin, ap -lactam antibiotic.

5

Seeds of rice (Oriza sativa), wheat (Triticum
aestirium) and pea (Pisum sativum) were collected
fromlocal market. The assay seedswere shorted for
uniformity of sizeand dl damaged seedswerediscarded.
Beforethebioassay seedswerewashed with tap water
and the surfacewere sterilized using NaCl (10% v/v)
for 10 min followed by several washesin steriledis-
tilled water. For testing phytotoxicity dehydrated etha-
nol was used as control. Bioassays were carried out
using petridishes (90 mm diameter) containing asheet
of Whatman 1 filter paper as support. Test solutions (5
ml) was added to thefilter paper inthe petridish and
dried completely invacueat 40°. Fiveseedsfrom each
category were placed onthefilter paper and incubated
for 7 days at 25° in the dark. The effects of the pure
compoundswere determined by measuring thee onga
tion of roots and average for each concentration.

CONCLUSION

Triterpenoids, lup-1, 2-ene-3-one (1) and lupeol
(2), of lupane skeleton has been isolated for thefirst
timefrom theroot of C. bonplandianumalong with
triterpenoids, oleanadlic acid (3) and ursolic acid (4) of
friedelin skeleton and B-sitosterol (5) of steroidal skel-
eton. Antimicrobid potentidity of thetriterpenoidswas
al so detected against five different pathogens. A plau-
sible biosynthetic pathway for the formation of 1was
a so suggested.
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TABLE 4: Comparison of Car bon-13 chemical shifts(ppm) of
1alongwith Dihydr o glochidoneand Glochidone

Glochidone(1a)*?

Carbon Dihydro glochidone™ 1

1 159.8(d) 159.8(d) 159.8(d)
2 125.2(d) 125.2(d) 125.1(d)
3 205.6(d) 205.6(d) 205.5(s)
4 44.6(d) 44.6(d) 44.6(s)
5 53.4(d) 53.4(d) 53.4(d)
6 19.1(t) 19.1(t) 19.0(t)
7 33.8(t) 33.8(t) 33.8(t)
8 39.5(s) 39.5(s) 39.5(s)
9 44.1(d) 44.1(d) 44.4(d)
10 41.8(s) 41.8(s) 41.7(s)
11 21.2(1) 21.2(t) 21.4(1)
12 26.7(t) 26.7() 25.1(t)
13 38.0(d) 38.0(d) 38.2(d)
14 43.3(9) 43.3(9) 43.1(9)
15 27.3(1) 27.3(t) 27.3t)
16 35.4(d) 35.4(d) 35.5(t)
17 43.2(9) 43.2(9) 43.0(9)
18 47.5(d) 47.5(d) 48.1(d)
19 44.6(d) 44.6(d) 47.9(d)
20 29.4(d) 29.4(d) 150.7(s)
21 21.9(t) 21.9(t) 29.8()
22 40.4(t) 40.4(t) 40.0(t)
23 27.8(g) 27.8(q) 27.8(g)
24 21.4(q) 21.4(q) 21.3(g)
25 16.5(q) 16.5(q) -
26 19.0(q) 19.0(q) 16.5(q)
27 14.3(q) 14.3(q) 14.4(q)
28 18.1(q) 18.1(q) 18.1(q)
29 15.1(qg) 15.1(q) 109.5(t)
30 23.0(g) 23.0(q) 19.2(q)
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