
British Journal of Pharmacology and Toxicology 3(3): 115-118, 2012
ISSN: 2044-2467
© Maxwell Scientific Organization, 2012
Submitted: February 13, 2012 Accepted: March 24, 2012 Published: June 30, 2012 

Corresponding Author: K. Talat, Department of Genetics, Osmania University, Hyderabad-500 007 India 

115

New Alkaloid De-Oxypalmitine from Coscinium fenestratum

1K. Talat, 2M. Marthanda Murthy, 3T. Prabhakar Rao and 1S.Y. Anwar
1Department of Genetics, Osmania University, Hyderabad -500 007, India 

2Organic Chemistry Division II,
3Center for Magnetic Resonance, Indian Institute of Chemical Technology, 

Hyderabad 500607, India

Abstract: Present study is aimed at to investigate phytochemically the stem bark of Coscinium fenestratum
(family Menispermaceae) a plant popularly and commonly known as “tree turmeric” used globally in traditional
medicine to treat variety of ailments, using a standard procedure. Fractionation of its methanol extract by ethyl
acetate and chloroform and subsequent column chromatography over silica gel G (60-120) mesh size led to the
isolation of Berberine, Palmitine and Jatrorrhizine. The structure of palmitine was elucidated using 1H-NMR,
13C-NMR, FABMS and DEPT analysis and was confirmed. In addition, alkaloid Deoxypalmitine (1) was
isolated from the methanol extract of the defatted stem of the Coscinium fenestratum. The structure of the new
compound 1 was determined by means of spectral data analysis and also comparing that of reference sample
of palmitine.
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INTRODUCTION

Coscinium fenestratum (Gaertn.) Colebr. is a woody
climber of Southeast Asia and widely used as a medicinal
plant The entire plant of C. fenestratum i.e. from root to
fruit has medicinal importance (Narasimhan and Nair,
2004). Because of its medicinal uses in Ayurveda, Unani
and Siddha systems of medicine, collection of wild plants
by the tribal from natural habitat making the species an
endangered. It is critically endangered in India, vulnerable
in Vietnam, rare in Singapore and Indeterminate in
Srilanka    and    Malaysia.    Crude    stem    extract   of
C. fenestratum have antidiabetic (Shirwaiker et al., 2005)
antibacterial (Palasuntheram et al., 1982) and antifeedant
(Jaya Singhe et al., 2003) activities. Therefore, For the
first time a simple, cost effective protocol for the isolation
of berberine from the crude extracts through column
chromatography were established and based on the
chemical structure viz: 1H NMR, 13C, FABMS and HPLC
analysis presence of berberine in the crude extract is
confirmed. (Talat et al., 2008a, b). Besides, role of
phytohormone for the production of enhanced (1.788%)
berberine in the calli cultures have also been noticed
(Talat et al., 2009). In this paper, we report the isolation
and structural determination of new alkaloid
deoxypalmitine (1) and their anti microbial properties
were evaluated. 

MATERIALS AND METHODS

Plant material: The experimental material was procured
from the western ghat, Karnataka, India in collaboration

with the forest Department, during 2010-2011.
Subsequently, following studies were carried out at
Department of Genetics, Osmania University, Hyderabad
INDIA.

Experimental procedures: Melting points were
measured on a Buchi-510 instrument and are uncorrected.
Column chromatography was performed over Silica gel
(100-200 mesh) and TLC with silica gel (E. Merck).
Spectra were recorded with the following instruments: IR
PerkinElmer spectrophotometer; NMR, Bruker Avance
500 MHz; Bruker Avance 150 MHz. FABMS was
recorded with VG auto spec mass spectrometer using m-
nitro benzyl alcohol as a matrix.

PTLC plates (thickness of 0.5) were prepared by
mixing silica with distilled water in the ratio of 1:2 (w/v)
on glass plates of 20×20 and 20×10 cm with the help of
an applicator. Rectangular glass chromatography chamber
(30×20×25 cm) were lined with filter paper to provide a
saturated atmosphere. The chromatographic run was
carried out at room temperature. Standard compound and
samples were applied on TLC plates, 2 cm from the
bottom of the plates, using separate capillary tubes. When
the spots were thoroughly dried the plates were placed in
the chromatographic chamber and sealed tightly. The
solvent system employed were Ethyl acetate: Chloroform:
acetic acid (6:3:1); Ethyl acetate: methanol: acetic acid
(7:2:1) and Ethyl acetate: methanol (7:3). The Rf values
to be computed and other physical observations were
made under UV light. 

Procedure for initial identification of different classes
of Natural Products:
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C Dragendroff’s test 
C Mayer’s test

Preparation of Dragendroff’s reagent (DRG): Alkaloid
spots were detected by spraying on chromatographic plate
with DRG reagent which was prepared following method
of Munier and Macheboeuf (1957) by dissolving 850 mg
of bismuth nitrate in a mixture of water and acetic acid in
the ratio of 4:1, 8 g of potassium iodide was mixed in 20
mL of water. Finally these two solutions were mixed in
equal volume. This stock solution was stored in amberlite
bottle, at the time of spraying 1 mL of stock solution was
mixed with 2 mL of acetic acid and combined with 10 mL
of water ready for use. 

Dragendroff’s test: Compound (1 mg) was dissolved in
2 mL of chloroform, 10% solution of Dragendroff’s
reagent was then added which gave brick red precipitation
indicated the presence of alkaloid.

Mayer’s test: Compound (1 mg) was taken in a test tube
and dissolved in 2 mL of 2% HCl or H2SO4. A few drops
of Mayer’s reagent were added from the side of the test
tube. Yellow curdy precipitate indicates positive test for
alkaloids.

Extraction and isolation: For the isolation of secondary
metabolites the plant material collected from the above
mentioned areas were separated into growing leaves and
stems, stem cuttings were shade dried for a month and
more till it dries under room temperature. Care was taken
not to have growth of fungus, moulds and other micro
organisms. The air dried stem cuttings were ground in a
ball mill. The resulting fine powder (400 g) was first
extracted with petroleum ether in a soxhlet apparatus at
room temperature. Then the defatted plant material was
extracted with methanol. The extract was filtered and
concentrated in a rotavapour. The methanol extract on
concentration gave a hard and sticky gum (20.0 g). It gave
positive test for alkaloids. The concentrated residue was
subjected to column chromatography over silica gel (100-
200 mesh) and the column was eluted with solvent of
increasing polarity (hexane, ethyl acetate, chloroform and
methanol). 265 fractions of each 250 mL were collected
and the like fractions were pooled based on TLC and thus
obtained 5 fractions F1 to F5. Fraction F4 on further
purification by column chromatography gave
deoxypalmatine (1). The details of the chromatographic
separation of the extract depicted in Table 1.

The fraction F4 were orange brown in color and
showed the presence of isoquinolene alkaloid
deoxypalmitine (1) The group-IV fractions were pooled
and evaporated to dryness. F4 was further purified on a
preparative TLC plate using ethylacetate: MeoH (8:2) as
a solvent system. The band corresponding to the
isoquinolene  alkaloid   is  taken  and the compound was

Table 1: Chromatographic separation of the stem extract of C.
fenestratum

Eluent Fraction250 mL Remarks Pooled fractions
Hexane 1-48 Colourless F1
Hexane: 49-79 Light greenish F2
ethyl acetate 1:1 yellow
Ethyl acetate 80-119 Yellow F3
Ethyl acetate 120-240 Light brownish F4
Methanol 1: 1 yellow
Methanol 241-265 Dark brown  F5

i ii  iii

Fig. 1: (1) Spot of crude extract; (2) Spot of reference sample
from sigma; (3) Spot of purified sample of
deoxyalmitine

extracted and the extract is concentrated to get the
isoquinolene alkaloid. (Fig. 1) 

Deoxypalmitine (1): 1H NMR: - (300 MHz, CDCl3) d
9.75 s (H8), d 8.80 s (H13), d 8.10 (d, J = 8.0 Hz, H12),
d8.00 (d, J = 8.0 Hz, H11), d 7.60 s (H4), d 7.05 s (H1),
4.90 (t, J = 6.0 Hz, CH2-6), 3.3 (CH2-5), d 4.20 (s,OCH3

) d 4.10 (s, OCH3), d 3.95 (s, OCH3), d 3.90 (s,OCH3).
13C NMR: 151.94d (s,C-9), 150.30d (s, C-10), 149.26d (s,
C-3), 146.22d (s, C-2), 144.85d (d, C-8), 137.71d (s, C-
13a), 133.46d (d, C-13), 128.15d (s, C-12a), 125.81d (d,
C-12), 123.30d (d, C-11), 121.94d (s, C-8a), 119.87d (s,

C-13b), 118.75d (s, C-4a), 110.57d (d, C-4), 108.24d (d,
C-1), 62.65d (t, C-6), 56.18d (q, C-14), 56.06d ( q, C-15),
29.68d (t, C-5)

RESULTS AND DISCUSSION

The stem powder of C. fenestratum was first extracted
with hexane and the defatted stem powder was further
extracted with methanol at RT. The concentrated
methanol extract was fractionated by column
chromatography over silica gel. Repeated purification by
column chromatography resulted in the isolation of new
compound 1.

Compound 1 was obtained as Yellow shiny solid, m.p.
196-198º. High resolution mass analysis of the molecular
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Table 2: 1H NMR data of 1, 2 and palmatine

H 500 MHz (1) deoxypalmatine CDCl3 200 MHz oxypalmatine (2) CDCl3 400 MHz palmatine DMSO-d6

1 7.45 s 1H 6.77 s 1H  7.75 s 1H
4 6,70 s 1H 6.73 s 1H  7.15 s 1H
5 3.29 (t, J = 6.0, 2H) 2.93 (t, J = 6.3, 2H)  3.25 (t, J = 6.2 2H)
6 5.19 (t, J = 6.0, 2H) 4.32 (t, J = 6.3, 2H)  4.95 (t, J = 6.2 2H)
8 10.27 s 1H -- -9.95 s 1H
11 8.00 (d J = 8.31H) 7.35 (d J = 8.01H)  8.15 (d, J = 9.21H)
12 7.64 (d J = 8.61H) 7.30 (d J = 8.01H)  8.10 (d, J = 9.21H)
13 8.76 s 1H 7.23 s 1H  9.15 s 1H
9,OCH3 4.27 s 3H 4.02 s 3H  4.15 s
10,OCH3 4.09 s 3H 3.99 s 3H  4.00 s
2,OCH3 4.03s 3H 3.9 s 3H  3.90 s
3,OCH3 3.96 s 3H 3.94 s 3H  3.88 s

Table 3: 13C NMR data of palmatine and (1)
100 MHz 125 MHz (1)
palmatine DMSO d6 150 MHz (1)

C DMSO-d6 + CDCl3 CDCl3

1 109.7 108.26 108.24
2 150.8 144.71 146.22
3 153.7 148.73 149.26
4 112.0 110.42 110.57
4a 129.8 118.48 118.75
5 27.8 26.37 27.16
6 56.5 56.55 56.87
8 146.2 143.62 144.85
8a 124.3 121.31 121.94
9 145.6 151.41 151.94
10 151.5 149.84 150.30
11 128.0 123.19 123.30
12 ------ 125.94 125.81
12a 135.4 127.52 128.15
13 121.1 133.14 133.46
13a 139.9 137.48 137.71
13b 120.4 120.18 119.87
C-2 OCH3 57.3 55.37 56.06
C-3-OCH3 56.8 56.16 56.87
C-9-OCH3 62.4 61.66 62.65
C-10-OCH3 57.4 55.68 56.16

ion, M++H, 352.1544 of compound 1 gave the elemental
composition C21H22NO4. The IR and 13C NMR spectra of
1 did not showed either carbonyl or hydroxyl functional
groups indicating the absent of these groups in the
structure of 1. The 1H NMR spectrum recorded in CDCl3

accounted for all the 22 protons as observed in it
molecular formula. The 1H NMR spectrum of showed the
presence of 4-singlets at 4.27, s, 3H; 4.09, s, 3H; 4.03,
s,3H; 3.96, s, 4-OCH3 groups and 2-AB doublets for 11-H
8.00 (d, J = 8.30,1H) and 12-H 7.64 (d, J = 8.60,1H) and
2-triplets for 5-CH2 3.29 (t, J = 6.00, 1H) and 6-CH2 5.19
(t, J = 6.00, 1H).  The  proton  NMR  spectrum (Table 1)
of 1 is compared with oxypalmitine (2) and found that
carbonyl group present in the structure of the

oxypalmitine is replaced by methylene group in the
structure of 1 (Table 2). The spectral data of Compound
(1)  is  identical  with  palmatine  earlier  reported  (Pascal
et al., 1999)

The proton decoupled 13C NMR spectrum (Table 3)
of 1 showed the presence of all 21 carbons which were
observed in its molecular formula. The methyl, methylene
and methine carbons are differentiated in its DEPT
spectrum. In the DEPT spectrum the signals
corresponding four methoxyl groups and six carbon
signals for six methine groups and two methylene groups.
There are nine quaternary carbon signals in its 13C NMR
spectrum. Thus from the foregoing spectral studies the
structure 1 was elucidated as deoxyplamitine (1).

ACKNOWLEDGMENT 

We thank Forest Department, Karnataka, India for
providing the plant material to carry out this work
successfully and Department of Science and Technology,
New Delhi, India, for funding this project. 

REFERENCES

Jaya Singhe, U.L.B., B.M.M. Kumarihamy, A.G.D.
Bandara, J. Wailblinger and W. Kraus, 2003.
Antifeedant activity of some Srilankan explants.
Natural Prod. Res., 17: 5-8.

Munier, R. and Macheboeuf, 1951. Bull. Soc. Chem.
Biol., 33(7): 846-856.

Narasimhan, S. and G.M. Nair, 2004. Release of
berberine and its crystallization in liquid medium of
cell suspension cultures of Coscinium fenestratum
(Gaertn.) Colebr. Current Sci., 86: 1369-1371.



Br. J. Pharmacol. Toxicol., 3(3): 115-118, 2012

118

Palasuntheram, C., K.S. Iyer, L.B. De Silva and T.
DeSilva, 1982. Antibacterial activityof C.
fenestratum colebr. against Clostridium tetani. Ind. J.
Med. Res., 76: 1913-1988.

Pascal,   W.,   N.   Barthelemy   and   F.   Catherine, 1999.
A 7, 8-dihydro-8-hydroxypalmatine from Enantia
chlorantha. Phytochemistry, 50: 279-281.

Shirwaiker, A., K. Rajendran and I.S.R. Punitha, 2005.
Antidiabetic  activity  of  alcoholic  stem extract of
C. fenestratum in Streptozotocin-nicotinamide
induced type-2  diabetic   rats.   J.   Ethnopharmocol.,
97: 369-374.

Talat, K., G.L.D. Krupadanam and S.Y. Anwar, 2008a. A
study of crude stem extract of C. fenestratum an
endangered medicinal plant of Western Ghat India.
Ind.   J.   Appl.   Pure   Biol.   (Int.   j.   Bio.   Sci.,)
23(2): 315-318.

Talat, K., G.L.D. Krupadanam and S.Y. Anwar, 2008b.
Role of Phytohormone for the production of
enhanced berberine in the calli cultures of an
endangered medicinal plant Coscinium fenestratum
Int. Af. J. Biotech., 7(18): 3244-3246.

Talat, K., G.L.D. Krupadanam and S.Y. Anwar, 2009.
Isolation and characterization of enhanced berberine
from the calli cultures of an endangered medicinal
plant C. fenestratum L. Int. J. Biosci. Biotech. Res.
Asia, 6(1): 197-202.


