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ABSTRACT

A series of bromo-keto derivatives of pentacyclic triterpenoids [ 2-bromo / 2, 2-dibromolupanone
(I / 1a), methyl 2a-bromo / 2, 2-dibromodihydrobetulonate (11 / 1la) and 2a-bromo / 4a-
bromofriedelin (111 / 111a)] were debrominated to corresponding 3-keto derivatives [ lupanone
(1V) methyl dihydrobetulonate (V) and friedelin (VI)] by N, N-dimethyl Aniline. The same bromo-
keto derivatives have also been transformed into corresponding debromo deoxo derivatives
[lupane (VII) and friedelane (VI11)] in a single step via Wol ff-Kishner reduction. All the products
have been characterized by UV, IR, NMR (*H and *3C), optical rotation, mass spectra and by
comparison with authentic samples. All the compounds were screening for their biocidal activity
in comparison to their bromo-keto precursors. Disc diffusion technique was used to determine in
vitro antibacterial and antifungal activities. Phytotoxicity was determined against seed growth
technique. The derivatives showed moderate to good antimicrobial and phytotoxic activity except
lupane and friedelane.
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INTRODUCTION

The search for compounds with antimicrobial acfiias gained increasing importance in recent
times, due to growing worldwide concern about tla@naing increase in the rate of infection by
antibiotic-resistance microorganisms. However, éhbas also been a rising interest in the
research for natural products from plants for tlsealery of new antimicrobial and antioxidant
agents in the last three decades and in recens {ibpeMore so, many of these plants have been
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known to synthesize active secondary metabolitet €13 phenolic compound [2-5] found in
essential oils with established potent insectic[@&land antimicrobial activities, which indeed
has formed the basis for their applications in sq@harmaceuticals, alternative medicines and
natural therapies [7-8]. Herbal and natural prosiletve been used in folk medicine for centuries
throughout the world. There has been renewed wsitere screening higher plants for novel
biologically active compounds, particularly tho$eatt effectively intervene in human ailments
[9]. Akihisa et al. [10] isolated twenty-eight-3-hydroxy triterpedsifrom the non-saponifiable
lipid fraction of the flower extract othrysanthemum (Chrysanthemum morifolium) and one
lupane-type @&-hydroxy triterpenoid were tested for their antgotular activity against
Mycobacterium tuberculosis strain H37Rv using thierbplate Alamar Blue Assay (MABA).
They observed that Cytotoxicity of derived compoagainst Vero cells gave an IC50 value of
over 62.5 microg/ml, suggesting some degree otseiy for M. tuberculosis. Reddst al. [11]
isolated lupeol from the leaves extractA@fle marmelos and synthesized few novel derivatives
from the naturally occurring lupeol and screened tfzeir antihyperglycemic activity and
antidyslipidemic activity. On the basis of the aband in continuation of our interest directed
towards the transformative reaction of isolatetétpenoids from medicinal plants as well as on
their prepared derivatives along with studies axirthntimicrobial and phytotoxic activity, the
present work was undertaken.

MATERIALSAND METHODS

Melting points were determined in open capillarpds and are uncorrected. Petroleum ether
(b.p. 60-80°C) was used during the investigations. IR spectemewrecorded in nujol on
Beckmann IR-20 spectrophotometer. UV spectra wecerded in methanol on Shimadzu- UV
240 spectrophotometer. Mass spectra were recordedanan Mat 711(70 eV) and JMS-D
300(70 eV) by EI/CI method. All the rotations wetaken in CHC solution. Column
chromatography was performed over silica gel (60-ash, BDH). Purity of compounds was
checked by TLC was performed on chromatoplatelioBsgel G (Glaxo and BDH) and the spots
were located by exposing to UV light or iodine cliem

Plant collection and authentication

Fresh barks of medicinal plants were collected frowthills of Darjeeling and Terai region
(West Bengal, India). The plants were selectecherbisis of their folk medicinal value in these
areas. The plants were collected, identified angckier specimens have been deposited in the
departmental herbarium of the Department of Botamyyersity of North Bengal.

Sample preparation and extraction

The dried, coarsely powdered barks (2 kg) wereaeted successively with methanol using
Soxhlet’s apparatus by hot percolation method #he. The solvent was recovered at reduced
pressure, which yielded a deep brown gummy res{@0@ gm).This crude methanol extract of
the plant was then fractionated over a column lafasgel of 60-120 mesh using petroleum ether
and ethyl acetate with increasing concentratioelasnt. The concentrated extraaisre dried

on a water bath and preserved in a vacuum desicimatfurther studies. The percentage yields
of extracts were noted.
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Extract yield % = Wx100/W,

Where; W= Net wt of powder in grams after extractiony¥\otal wt of powder in grams taken
for extraction.

General procedurefor debromination

2 (or 4)-bromo-3-keto triterpenoids (200 mg) walluseed with distilled N,N-dimethyl aniline
(30 ml) for six hours. The reaction mixture wasutBd with water, acidified with 6N
hydrochloric acid and was extracted with ether. Ekiger extract was washed with water till
neutral and was dried over anhydrous sodium sutpfdte solvent was removed when a solid
(175 mg) was obtained. The solid obtained afteraustork up was chromatographed over a
column of silica gel, developed with petroleum etf8ution of the column with petroleum ether
: toluene (4:1) furnished white solids which onstaflization from chloroform-methanol mixture
yielded white crystalline solids.

General procedurefor Wolff-Kishner Reduction

Bromo-keto compounds (200 mg) in diethylene gly@0 ml) were refluxed with hydrazine
hydrate (2.3 ml) for 30 minutes. After addition WOH (200 mg) the reaction mixture was
further refluxed for one hour. The condenser wasoreed and the mixture was heated t0%1©@0
After refluxing for another two and half hours theaction mixture was cooled, diluted with
water when a solid separated out. The solid (18% daiggolved in toluene was poured over a
column of silica gel (15 gm) developed with petuste ether. Elution of the column with
petroleum ether: toluene (4:1) furnished whitedslivhich on crystallization from chloroform-
methanol mixture yielded white needle shaped clystasolids.

Bacterial strains

Bacterial strains used in this study were purchdsad Institute of Microbiology Technology
Secter-39-A, Chandigrah-16003acillus subtilis (MTCC No-2358), Escherichia coli (MTCC
No-2939), Staphylococcus aureus (MTCC No-96) and Pseudomonas aeruginosa (MTCC No-
*2453) were used for testing antibacterial activity. Bpecies of bacteria were grown in nutrient
agar media (27.0) (HiMedia). The concentration of bacterial gerssions was adjusted t0®10
cells/ml.

The strains of fungi were obtained from microbiglodepartment, North Bengal University.
Colletotrichum camelliae, Fusarium equisiti, Alternaria alternata, Curvularia eragrostidis,
Colletotrichum gloeosporioides (identified by Dr. A. Saha, plant pathology lab.Bl) were
used for testing antifungal activity. The speciésuogus were grown in potato dextrose media.
The concentration of fungal suspensions was adjustéd cells/ml.

Antibacterial assay

Antibacterial activity was measured using the mdtbbdiffusion disc plates on agar [12]. For
nutrient agar 28 gm of media (HiMedia) was suspdndel000 ml of distilled water according
to the manufacturer’s protocol. It was boiled tesdive the medium completely at sterilized by
autoclaving at 15 Ibs pressure (1Zar 15 min.). The nutrient agar contained pepiigest of
animal tissue (5 gm), sodium chloride (5 gm), bedfact (1.5 gm), yeast extract (1.5 gm), agar
(15 gm) and dissolved water (1000 ml}' Was adjusted to 7.0. The respective suspensidh (10
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uL) with approximately 18 bacteria per millilitre was placed in petri disheger agar and
dispersed. Then, sterile paper discs (6 mm dianetere placed on agar to load iD of each
sample (40 mg/ml). Dimethyl sulfoxide was used alsent control. The inhibition diameters
were determined after incubation aP@7or 24 hours. All tests were made in triplicates.

Antifungal assay

Antifungal activity was also measured using thehmdtof diffusion disc plates on agar [13].For
preparation of PDA (potato-dextrose-agar) peeld@dtpovas cut into small pieces and boiled in
required volume of dissolved water. The mixture Viitered through muslin cloth and the
extract was mixed with dextrose and agar. The t@suimixture was heated in order to dissolve.
Finally the media was sterilized at 15 Ibs (12dr 15 min.). Composition of the media was
peeled potato (400 gm), dextrose (20 gm), agag(@Pand dissolved water (1000 mlf! Ras
adjusted to 6.0. The fungal suspensions were agjust 18 as explained above. Dimethyl
sulfoxide was used as solvent control. The intobitiliameters were determined after incubation
at 27C for 48 hours. All tests were made in triplicates.

Phytotoxic assay

In order to show phytotoxic activities of the compds solution of different concentrations of
different compounds were prepared and applied &elclgermination of both root and shoot of
the germinating seeds. Seeds of riGeyfa sativa), wheat Triticum aestirium) and peaRisum
sativum) were collected from local market. Phytotoxicitie the isolated compounds were
determined on the healthy seeds of wheat (Sonahkty), rice (IR-20, Jaya variety) and pea
purchased from Anup seed company, Bidhan Markdéigusii, West Bengal. The assay seeds
were shorted for uniformity of size and all damageéds were discarded. Before the bioassay
seeds were washed with tap water and the surface sterilized using NaCl (10% v/v) for 10
min followed by several washes in sterile distill@dter. For testing phytotoxicity dehydrated
ethanol was used as control. Bioassays were caouédising petridishes (90 mm diameter)
containing a sheet of whatman filter paper as supg@st solutions (5 ml) was added to the
filter paper in the petridish and dried completielyacuo at 46C. Five seeds from each category
were placed on the filter paper and incubated fdays at 2%in the dark. The effects of the pure
compounds were determined by measuring the elangaif roots and averaged for each
concentration.

These healthy seeds were dipped in acetone-waspessions of the compounds of different
concentration(500 ppm, 250 ppm, 100 ppm) and inewbér 1, 4 and 8 hours. The treated
seeds of wheat, rice and pea were allowed to gatmion a mat of moist filter paper. The roots
and shoots of germinated seeds were kept in a ed\rRetri plates. Each experiment was based
on 80 seeds of each varieties or plants. After flags of incubation the germinated seeds
(treated with compounds) were counted. Treated rerpatal sets were compared with that of
control sets where no compounds were used tottreageeds. Each experiment was repeated in
triplicate. All apparatus and materials used wéeelszed where necessary.

RESULTSAND DISCUSSION

In this present work then vitro antifungal, antibacterial activities and the phgtacity of the
prepared triterpenoid derivatives have been studigth respect to theirbromo-keto
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precursorsThe results of antimicrobial data are summariredable 1. All compounds show
the moderate to good activity against bacteria fangi except VII and VIIl. The results of
phytotoxicity against different derivatives are sieal in Table 2.

. Ri=H, Ry=Br, Ry=H . R;=Br, R=H

la. Ri=Ry=Br, Re=H llla. R;=H, R=Br

Il. Ry=H, R=Br, R;=COOMe
mh 3 VI. R;=H, Ry=H

lla. Ry=R,=Br, R;=COOMe

IV. Ry=H, R,=H, Ry=H

V. R;=H, R=H, R;=COOMe

Vi VIl
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Table 1. Antimicrobial activity of different compounds

Compounds Bacteria Fungi
(Zone of inhibition img (Zone of inhibition in cm)
A B C D E F G H I

I 0.6 NP 0.7 NP 0.6 05 NP 50 NP
la 0.6 NP 0.7 NP 0.6 0.5 NP 50. NP
I NP NP 0.7 NP 0.5 NP 0.6 0.6 0.6
lla NP NP 0.8 NP 0.5 NP 0.6 0.6 0.6
I 0.6 0.6 NP 0.7 0.7 NP 06 .50 06
lla 0.6 0.6 NP 0.6 0.7 NP 06 50. NP
v 0.7 NP 0.7 NP 0.7 0.6 NP 0.6 NP
\Y, NP NP 0.7 NP 0.6 NP 0.6 0.6 0.6
VI 0.6 0.6 NP 0.7 0.7 NP 07 60. 07

NP- Not prominent, A- Bacillus subtilis, B- Escherichia coli, C- Saphylococcus aureus, D- Pseudomonas
aeruginosa E- Colletrichum gloeosporioides, F- Fusarium equisitae, G- Curvularia eragrostidies, H- Alterneria
alternate and |- Colletotrichum camelliae. I-2-bromo lupanone, 1a-2, 2-dibromo lupanone, 11-2a-bromo methyl
dihydro betulonate, 11a-2, 2-dibromo methyl dihydro betulonate, I11-2a-bromo friedelin, I11a-4a-bromo friedelin, 1V-
lupanone, V-methyl dihydro betulonate, VI-friedelin, VII-lupane and VI11-friedelane.

Table 2: Result of Phytotoxicity of the compounds based on the length (cm) of roots and shoots after 7 days

Comp. Seeds Concentration R.L.(cm) S.L.(cm)
Coritro GM, 0.83 GM, 0.41
l,la/IV Rice 100 ppm GM, 0.61/0.62 GM, 08&7
250npp GM, 0.52/0.53 GN,25/0.26
500npp GM, 0.34/0.34 GN,16/0.17
Coritro GM, 3.41 GM, 1.81
Lla/lv Wheat 100 ppm GM, 3.32/3.33 GM, 1.613.6
250npp GM, 3.27/3.28 GN.48/1.49
500npp GM, 3.18/3.19 GM,36/1.36
Coritro GM, 2.63 GM, 1.64
I, la/IV Pea 100 ppm GM, 2.42/2.43 GM, 1.44A
250npp GM, 2.21/2.22 GN,37/1.38
500 ppm GM, 2.08/2.09 GNM,33/1.35
Control GM, 0.72 GM, 0.33
ILlla/V  Rice 100 ppm GM, 0.65/0.66 GM, 0.228.
250 ppm GM, 0.49/0.50 GNa,22/0.23
500 ppm GM, 0.40/0.42 G1a,18/0.19
Control GM, 3.21 GM, 1.62
ILlla/V  Wheat 100 ppm GM, 3.01/3.05 GM, 1.34/1.35
250 ppm GM, 2.77/2.78 GN1,27/1.28
500 ppm GM, 2.62/2.63 GN1,22/1.23
Control GM, 2.44 GM, 1.72
ILlla/vV  Pea 100 ppm GM, 2.32/2.35 GM, 1.690
250 ppm GM, 2.21/2.22 GN,41/1.42
500 ppm GM, 2.12/2.13 GN1,23/1.25
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Control GM, 0.71 GM, 0.41
I,1la/Vl Rice 100 ppm GM, 0.64/0.65 GM, 0.228
250 ppm GM, 0.52/0.53 GN,22/0.23
500 ppm GM, 0.41/0.44 GN,17/0.18
Control GM, 2.61 GM, 1.25
I, 1Ma/Vl Wheat 100 ppm GM, 1.49/1.50 GM, 0.82/0.90
250 ppm GM, 1.33/1.34 GN,74/0.75
500 ppm GM, 1.22/1.25 GNM.,53/0.55
Control GM, 2.41 GM, 1.30
I,1Ma/Vl Pea 100 ppm GM, 1.82/1.86 GM, 0.880D
250 ppm GM, 1.63/1.66 G,59/0.60
500 ppm GM, 1.42/1.43 GN,42/0.43
Control GM, 0.83 GM, 0.41
ILIla/VIl  Rice 100 ppm GM, 0.61/0.92 GM, 0.38M.
250 ppm GM, 0.52/0.98 GN,25/0.52
500 ppm GM, 0.34/1.04 GNg,16/0.59
Control GM, 3.41 GM, 1.81
I,lla/VIl  Wheat 100 ppm GM, 3.32/3.90 GM, 1.61/1.99
250 ppm GM, 3.27/3.99 GNI1,48/2.12
500 ppm GM, 3.18/4.10 GNI,36/2.16
Control GM, 2.63 GM, 1.64
LIla/VIl  Pea 100 ppm GM, 2.42/2.86 GM, 1.441.
250 ppm GM, 2.21/2.92 GNI,37/1.98
500 ppm GM, 2.08/2.99 GNI.33/2.22
Control GM, 0.71 GM, 0.41
I, 1a/VIll Rice 100 ppm GM, 0.64/0.82 GM, 0.27/0.59
250 ppm GM, 0.52/0.88 GIa,22/0.62
500 ppm GM, 0.41/0.94 GN,17/0.79
Control GM, 2.61 GM, 1.25
", Ma/vill Wheat 100 ppm GM, 1.49/2.70 GM, 0.82/1.40
250 ppm GM, 1.33/2.82 GIa,74/1.60
500 ppm GM, 1.22/2.99 GN,53/1.76
Control GM, 2.41 GM, 1.30
I, 1Ma/Vill Pea 100 ppm GM, 1.82/2.76 GM, 0.87/1.51
250 ppm GM, 1.63/2.82 GIa,59/1.68
500 ppm GM, 1.42/2.95 GN.42/1.76

GM-Germinated, R.L.-Root length, S.L.-Shoot length, I-2-bromo lupanone, l1a-2, 2-dibromo lupanone, 11-
20-bromo methyl dihydro betulonate, 11a-2, 2-dibromo methyl dihydro betulonate, 111-2a-bromo friedelin,
Il1a-4a-bromo friedelin, 1V-lupanone, V-methyl dihydro betulonate, VI-friedelin, VII-lupane and VIII-

friedelane.

CONCLUSION

The antibacterial activities of different derivas/were tested agairtsscherichia coli, Bacillus

subtilis, Staphylococcus aureus and Pseudomonas aeruginosa. The results have been presented
in Table-1. From the result it is evident that tdé compounds were more or less effective
against bacterial specimen but ‘compound VII ant’ ibt exhibited any activity in comparison
to other compounds.
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The antifungal activities of different derivativesere also tested again€lolletotrichum
camelliae, Fusarium equiseti, Alternaria alternata, Curvularia eragrostidis and Colletotrichum
gloeosporioides. The results also have been presented in Tableeln fne result it is evident
that all the compounds were more or less effeciyanst fungal specimen but ‘compound VII
and VIII' not exhibited any activity in comparisém other compounds.

In order to see the phytotoxic activities of thenpmunds, solution of different concentrations of
different compounds were prepared and applied exlclgermination of root and shoot. The
phytotoxic effects of different derivatives on tgermination ofTriticum aestirium (wheat),
Oryza sativa (rice) andPisum sativum (pea) seeds have been summarized in Table 2. frem
Table 2, it was found that the compounds I-VI int@d the growths of root and shoot in
phytotoxicity test and during the same test themgine of root and shoot were enhanced by the
compound VIl and VIII.

Therefore, the outcome of the investigation noyambuld enrich the understanding of structure
and their biological activities among the lupanel &nedelane type of triterpenoid groups of
natural products, but at the same time would pmwadscientific base to the folk medicine
culture in the tribal area.

Acknowledgements
The authors are thankful to UGC, New Delhi, Indiafinancial support to carry out the work.

REFERENCES

[1] P. H. DavisEdinburg University Press, 1982, 7, 947.

[2] A. Dapkevicus, R. Venskutonis, T. A. VanBeek an®.JH. LinssenJ. Sci Food Aric, 1998,
77, 140-146.

[3] M. Wang, J. Li, M. Rangarajan, Y. Saho, E. J. Laydi. C. Huang and C. T. Ha,of Agric.
and Food Chem., 1998, 46, 4869-4873.

[4] G. F. Gislene, L. Juliana, F. Paulo and S. Giuli@nazlian Journal of Microbiology, 2000,
31, 247-256.

[5] J. L. R’lios and M. C. Recidpurnal of Eethanopharmacology, 2005, 100, 80-84.

[6] K. Kambu, N. Di Phanzu, C. Coune, J. N. Wauters landngenol Plants Med Phytother.,
1982, 16, 34-38.

[7] J. E. F. Reynolds, Martindale-the extra Pharmaeo(8£' ed), Royal Pharmaceutical society
of Great Britain, London]996.

[8] M. Lis-Balchin and S. G. Deang,of Applied Bacteriology, 1997, 82, 759-762.

[9] S. K. Jayaraman, M. S. Manoharan and S. lllanchehi& J. of Integrative Biology, 2008,
3, 44-49.

[10] T. Akihisa, S. G. Franzblau, M. Ukiya, H. Okuda,Zhang, K. Yasukawa, T. Suzuki and
Y. Kimura, Biol Pharm Bull., 2005, 28(1),158-60.

[11] K. P. Reddy, A. B.Singh, A. Puri, A. K. Srivastava and T. NarendBrporganic &
Medicinal Chemistry Letters, 2009, 19(15), 4436-4446.

[12] O. Erturk,Czech J. Food <ci., 2010, 28, 53-60.

[13] R. B. Vijaya, A. J. Suresh, M. Thirumal, L. Srirag, G. Lakshmi, B. Kumudhavennt. J.
Res. Pharm. i, 2010, 1, 407-410.

Pelagia Research Library



