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Andrographis paniculata (Family: Acanthaceae),
usually known as Kalmegh or King of Bitters1, is a
bitter annual herb commonly found in the plain lands
of Bangladesh, India, Sri Lanka and West Indies.2 It
is extensively used as home remedy for various
diseases in Ayurvedic, Unani, Siddha as well as tribal
medicines.3 The plant is beneficial to liver disorders,
common cold, upper respiratory tract infection4-6 and
also cools and relieves internal heat, inflammation
and pain.7,8 The main bitter constituents of the plant
are labdane type diterpene lactones namely
andrographolide, neoandrographolide, 14-deoxy11,12-didehydroandrographolide, 14-deoxy-11-oxoandrographolide and 14-deoxyandrographolide.9
Previous reports suggested that andrographolide-type
compounds possess strong antimicrobial activity
against several organisms.10 The present study was
designed to isolate antimicrobial compounds from the
ethanolic extract of the leaves and stems of A.
paniculata. We, herein, report the isolation of 14deoxyandrographolide and its antimicrobial activities
against two clinical bacterial species collected from
local diagnostic centers namely Salmonella typhi and
Escherichia coli.

Acanthaceae) by Professor Dr. Muniruddin Ahmed,
Department of Clinical Pharmacy and Pharmacology,
University of Dhaka, Bangladesh. The plant samples
were air dried and crushed into coarse powder. Dried
coarse powder (29 g) was soaked in approximately
150 ml of distilled ethanol at room temperature for 72
hours and filtered using cotton pads and finally by
Whatman filter paper number 1. The crude extract
(2.4 g) was then obtained by evaporating the filtrate
with a rotary evaporator under reduced pressure.
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Ethanolic crude extract was subjected to silica
gel column chromatography eluted with chloroformmethanol (99:1) with increasing polarities to yield 91
fractions of each containing 20-25 ml approximately.
After meticulous observations on TLC of the column
fractions, total 13 fractions (A-N) were prepared by
appropriate TLC screenings. White crystals along
with green color appeared from the fraction G (92.8
mg). The crystals could not be purified through
recrystallization procedure. Preparative thin layer
chromatography (PTLC) using chloroform–methanol
(95:5) afforded white crystals of 14-deoxyandrographolide with a Rf value of 0.7 on precoated
TLC plate over silica gel. The structure of the
isolated compound was determined by careful
analysis of its 1H-NMR and 13C-NMR spectral data
acquired on a Bruker instrument at Wazed Miah
Research Centre, Jahangirnagar University, Savar,
Bangladesh, operating at 400 MHz and 100 MHz,
respectively.
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14-Deoxyandrographolide (1).White crystals; 1H
NMR (400 MHz, CDCl3): δ 0.65 and 1.25 (each 3H,

The leaves and stems of the plant were collected
from the Medicinal Plant Garden, Faculty of
Pharmacy, University of Dhaka in September, 2017
and identified as Andrographis paniculata (Family:
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s, H-20 and H-18), 1.85 (12 H, m, 6CH2), 3.33 (1H,
d, J = 7.0 Hz, Ha-19), 3.48 (1H, t, J = 3.5 Hz, H-3),
4.21 (1H, d, J = 7.0 Hz, Hb-19), 4.61 (1H, br. s, Ha17), 4.78 (2H, d, J = 1.5 Hz, H-15), 4.81(1H, br. s,
Hb-17), 7.11 (1H, br. s, H-14); 13C NMR (100 MHz,
CDCl3): δ 174.3 (C-16), 146.8 (C-8), 144.0 (C-14),
134.7 (C-13), 107.4 (C-17), 80.6 (C-3), 70.1 (C-15),
64.2 (C-19), 56.1 (C-9), 55.3 (C-5), 42.9 (C-4), 39.1
(C-10), 38.2 (C-7), 36.9 (C-1), 28.1 (C-2), 24.6 (C12), 24.0 (C-6), 22.7 (C-18), 22.0 (C-11), 15.2 (C20).

1
1

The H-NMR spectrum of the isolated compound
revealed two methyl signals at δ 0.65 and 1.25, two
exomethylene protons at δ 4.81, 4.61 as broad singlet,
a sp2 hybridized olefinic proton at δ 7.11 and a pair
of oxymethylene protons at δ 4.78 as doublet with a
coupling constant of 1.5 Hz. The above data
suggested an andrographolide-type skeleton which
has been reported from this plant previously.2 The
13
C-NMR spectrum (100 MHz, CDCl3) of the
compound displayed 20 carbon resonances which in
accordance with the 1H NMR spectral data supported
the presence of labdane diterpenoid.9 A downfield
proton at δ 3.48 appeared as triplet can be located at
position of C-3. A pair of methylene protons
appeared at δ 4.21 and 3.33 with a coupling constant
of 7 Hz can be assigned to the protons at C-19. The
13
C signal at δ 174.34 could be assigned to a lactone
carbonyl group. The signals δ 64.18 and 70.12 could
be attributed to methylene carbons C-19 and C-15,
respectively. The 13C resonances over δ 100.0 usually

indicate the appearance of carbon-carbon double
bonds. Therefore, the signals at δ 107.4, 134.7, 144.0
and 146.8 could be assigned for the olefinic carbons
at C-17, C-13, C-14, and C-8 positions, respectively.
According to the above spectral data, the structure of
the
compound
was
deduced
as
14deoxyandrographolide (1), which was confirmed by
comparison of its spectral data with published
value.11
The isolated compound 1 was subjected to
screening for its antimicrobial properties. The test
was performed by disc-diffusion technique12 against
two clinical isolates such as S. typhi and E. coli.
collected from the blood and urine samples of the
affected patients, respectively. The discs were
impregnated with 20 and 50 µg of the isolated
compound 1 and the activity was compared with that
of the positive control, ciprofloxacin. The compound
1 showed mild antimicrobial activity against E.coli.
with a zone of inhibition of 8 mm at a concentration
of 50 µg/disc but it did not show any activity against
S. typhi. Interestingly, more than 60% urine samples
(E. coli.) collected from different patients were found
to be resistant against ciprofloxacin in our study
which were moderately sensitive to the isolated
compound 1. Due to low amount of yield of 1, the
percentage sensitivity on different patient’s specimen
could not be screened out. Nevertheless, it can be
postulated that andrographolide derivatives could be
a potential lead to open a new horizon for fighting
against resistant type bacteria (E. coli.).
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