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ABSTRACT

Plant sources plays vital role in the medicinal field as new bioactive compounds are found
to be isolated. Present work was focused on isolation and structure elucidation of compounds from
Psychotria dalzellii (family-Rubiaceae) leaves in methanol extract. The extract was fractionated
through thin layer chromatography followed by column chromatography. Spectroscopic technique
like FT-IR, NMR and LC-MS has been used to identify the fractionated compounds. Spectral data
supports the structural elucidation of compounds like Harmaline, Emetine, Dimethyltryptamine and
Psychollatine. These lead molecules are responsible for high anti-diabetic property and antioxidant
property. The lead molecules are conspicuous in showing bioactivity and have future scopes.
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INTRODUCTION

Plants have been integral to human well-
being, serving as both food and medicine since
ancient times'. Approximately 6.4 billion people
in developing countries heavily rely on traditional
plant-based medicines for their primary healthcare?
(WHO, 2002). The transmission of herbal medicine
knowledge from generation to generation is a cultural
practice among tribal communities®. A significant
portion, around 10%, of the world's higher plant

species known for treating animal diseases have
reported from Indian origin**.

The foundation for numerous drugs
addressing critical human diseases is derived
from plants and their by-products®. Plants produce
two main categories of metabolites: primary and
secondary. Primary metabolites, such as amino
acids and fatty acids, are essential for plant growth,
while secondary metabolites, including flavonoids
and alkaloids, offer additional benefits”#. Over 90% of

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).




TALLUR, et al., Orient. J. Chem., Vol. 40(1), 300-306 (2024) 301

traditional medicine remedies worldwide are based
on natural products, particularly those of plant origin,
showing promise in upcoming drug development and
disease control strategies®1°.

Emphasizing theirimportance, plant-based
diets, rich in fatty acids and sugars, play a significant
role in promoting beneficial health effects''. Natural
products are known for their lower toxicity and
their effectiveness in treating various ailments,
including hypoglycaemic, antidiabetic, antioxidant,
anti-inflammatory, anti-carcinogenic, anti-malarial,
anti-cholinergic, and anti-leprosy properties'213.14,
Pharmacologically active compounds are sourced
directly or indirectly from plants, contributing
to the production of clinically beneficial drugs.
Phytomedicine-based drugs are widely used
worldwide to address conditions such as colds,
burns, headaches, depression, and diarrhoeas 6.

Several examples illustrate the significance
of plant-derived compounds in drug development,
such as Podophyllotaxin from Podophyllum
emodi Wall, Paciltaxel and taxotere from Taxus
brevifolius, Quinoline and comptothecin alkaloids
from Comptotheca acuminate, and Teniposide
and etoposie from Juniperus communis'’1819:20,
This underscores the immense potential of natural
products in providing effective and less toxic solutions
for a wide array of health issues. Therefore, the
present study is aimed isolate bioactive compounds
from Psychotria dalzellii leavesis plant

Methodology
Chemicals

Analytical grade solvents such as
ethylacetate , methanol, Petroleum ether, chloroform,
acetone, were procured from Sisco Laboratories
(SRL), Bangalore, India.

Plant collection and processing

The plant, Psychotria dailzelliwas collected
from the foot hills of Billiranga Karnataka state, India.
The plant was identified and authenticated by Botany
from University of Mysore, Mysore, Karnataka state,
India. The herbarium of Psychotria dailzelli plant
was submitted and accession number was obtained
from National Ayurveda, Bangalore, India. Leaves of
the plant were separated and infected region were
removed. The material was washed with running
tap to remove the dust and adhered soil particles.

Leaves were shadow dried and the dried material
was homogenized in an electric blender to fine
powder. The sieved powder was stored in airtight
container for the further use.

Preparation of plant extracts

Exactly 100 g of sample was separately
weighed and de-fatted using petroleum ether in soxhlet
apparatus. The de-fatted sample was extracted for 8-10
h using various solvents such as chloroform, acetone,
ethyl acetate, and methanol. Solvent of each extract
was evaporated using rotor vaccum evaporator. The
extracts were collected in screw cap tubes and kept
at 4 degrees Celsius for further use.

Thin Layer Chromatography (TLC)

The methanol leaf extracts of (0.1 mL)
of Psychotria dalzellii species was subjected
thin layer chromatography plate (TLC Silica gel
60 F,_, 25 Aluminium sheets 20x20 cm) solvent
system using the ratio 2:1 n-hexane and acetone
has a mobile phase. R, values of the compounds

were calculated.

Column chromatography

The Column chromatography technique
was used to separate the compounds based on its
polarity. The length of the silica gel packed glass
column 30 cm and width 4 cm was used. The
weight of 3 g methanol crude extract first eluted
with n-hexane and then eluted with different
ratio of n-hexane: acetone. Fractions collected
in 100ml beaker were labelled as A, B, C and
D then evaporation was carried out using rotary
vacuum pump.

Fourier-transform infrared spectroscopy (FT-IR)

Fourier-transform infrared (FT-IR)
instrument used was Shimadzu, IR Affinity Japan
and spectra were recorded using KBr disk method
(2 mg sample in 200 mg KBr). Scanning range was
400-4000 cm with resolution 2 cm™.

NMR: 'H NMR instrument used was Bruker
AM-500 spectrometer.

LC-MS

The instrument used is Agilent 1100 HPLC
(Agilent, Palo Alto, CA) coupled with DAD and mass
analyzer (MSD, model SL). Experimental set up was
as described below.
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Column: XTerra MS 50 mmx4.6 mm i.d.,
3.5 ym, symmetry C18 column Flow rate: of 0.75mL
min-1 at 25°C.

Mobile phase: A (0.01% Acetic acid) and B
(Acetonitrile). The gradient was T/%B at 0/10, 1.5/90,
5.5/95, 6/10, 7/10.

Recorder: The DAD was set to record UV/
Vis spectra from 200-400nm.

Mass spectra were recorded using electron
ionization in positive and negative ionization modes
at low and high fragmentation volts in the range of
m/z 100-1000 and LC system was directly coupled
without stream splitting.

RESULTS AND DISCUSSION

Biologically important bioactive
compounds were isolated and characterized
in methanol leaf extract of Psychotria dalzellii.
Structural elucidation was confirmed by
spectroscopic techniques such as TLC, HINMR,
FTIR and LC-MS. The vital bioactive compounds
isolated were listed as below.

Harmaline

The basic structure of Harmaline is a
harmala alkaloid which is very similar to two
ring indole tryptamine. However, third ring has
been formed via a carbon reconnected to indole
through ethylamine side chain. Harman skeleton
is methoxy-substituted at C-7 and it has been
reduced across the 3, 4 bond. It act as oneirogen
and the structure is derived from a hydride of
Harman and elucidated by spectral data as shown
below figures.

Fig. 3.1a. LC-MS chromatogram of Harmaline

Fig. 3.1 b. 'H-NMR spectral data of Harmaline
'H NMR (CDCI,): 6.80-7.50 (m, 3H,
Aromatic (5, 6 & 8)); 3.88 (s, 3H, -OCH, (10)); 2.84-
2.89 (t, 2H, -CH,-(4)); 2.41 (s, 3H, -CH,(11)); 1.28-
1.45 (b, 2H, -CH,~(3)).

Fig. 3.1c. FT-IR Spectrum of Harmaline

FTIR spectra: 2964.59 (NH stretching),
2823.79 (CH, and CH stretches), 1625.99 (NH
bending), 1537.27 (C=C str), 1271.09 (C-N str),
1026.13 (C-O ether str). Mass Spectra: m/z
214.89 (M+H)".

Emetine

Emetine is a pyridoisoquinoline which
compose emetam with methoxy group at the 6'-,
7'-, 10- and 11 carbons. It is an isoquinoline and
pyridoisoquinoline alkaloid and is derived from
cephaeli whose structure is spectroscopically
elucidated as recorded below.

Fig. 3.2a. LC-MS chromatogram of Emetine
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Fig. 3.2b. 'TH-NMR spectral data of Emetine

'HNMR (D,0): 6.75 - 6.90 (m, 4H, Aromatic
(8,11,5'&8");4.80 (M, 1H, -CH- (11b & Water in D20));
4.40 (b, 1H, -CH- (1');3.80 (m(s), 12H, -(OCH,)4 (15, 16,
9'& 10);2.90-3.70 (m, 10H, -CH,- (3', 4', 4,6 & 7)); 2.80
&1.45 (b, 2H,-CH,- (14));2.50 (t, 2H, -CH,- (1)); 1.90 (m,
2H,-CH- (2and3));1.65and 1.25 (m, 2H,-CH_- (12));0.90
(m, 3H, -CH, (13)).

Fig. 3.2c. FT-IR Spectrum of Emetine

FTIR spectra: 3340.71 (NH stretching),
1716.65 (C=C Stretching, alkene), 1585.49 and
1543.05 (C=C bond stretching), 1220 (C-N stretch),
1149.57(C-O ether stretch), 975.98 (=C-H, out-of-
plane bending). Mass Spectra: m/z 481.64 (M+H)*.

Dimethyl tryptamine (DMT)

Dimethyl tryptamine is an indole alkaloid
consists of the tryptamine core structure in which
two hydrogen atoms of ethylamine of tryptamine
side chain has been replaced by two methyl groups.
The structure elucidation has done by spectroscopic
methods as follows.

Fig. 3.3a. LC-MS chromatogram Dimethyl tryptamine
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Fig. 3.3b. 'TH-NMR spectral data of Dimethyl tryptamine

Fig. 3. 3c. FT-IR Spectrum of Dimethyl tryptamine

IR Spectra: 3342.64 (Amine), 1591.27,
1452.40 and 1344.38 (C-C Stretching), 1232.51
(N-H Bending), 740.67, 802.39 (C-H bending). Mass
Spectra: EIMS: m/z 189.87 (M+H)*.

Psychollatine

Psychollatine is an alkaloid and the
structure is elucidated using the spectroscopic
techniques as recorded below.

Fig. 3.4a. LC-MS chromatogram presenting purity of
isolated Psychollatine

Fig. 3.4b. 'H-NMR spectral data of Psychollatine
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'H NMR(D,0): 6.78-7.18 (m,5H, Aromatic
+alkene (9,10, 11,12 & 17)); 5.21-5.36 (d, 1H, alkene
(18); 5.0 - 5.18 (m, 2H, -CH- (21 & 25)); 4.36 - 4.40
(d, 1H, -CH- (3)); 3.78 - 3.82(s, 3H, -OCH, (23));
3.68-3.70 (m, 2H, -CH,- (30)); 3.38-3.42 (m, 2H, -CH-
(26 & 29)); 2.96-3.18(m, 2H, -CH- (27 & 28)); 2.5-
2.60 & 2.78-3.0 (d, m, 2H, -CH,-5)); 2.36-2.40
(m, 1H, -CH- (20)); 2.18-2.10 (m, 1H, -CH- (15));
1.72-1.80 & 1.82-2.0 (m, 2H, -CH,-6)); 1.28-1.38
(d, d 2H, -CH,-(14)).

Fig. 3.4c. FT-IR Spectrum of Psychollatine

FTIR spectra: 3275.13 (NH and OH
stretching), 2924.09 (CH, and CH stretches),
1653.00 (C=0 stretching), 1539.20 (C=C aryl double
bond stretching), 1253.73 (C-N bond stretching),
1072.42 (C-O ether stretching). Mass Spectra: m/z
529.70 (M+H)".

Although potential compounds have been
identified in the methanolic extracts of leaf, which
compound particularly contribute to the observed
antioxidant and antidiabetic properties needs to be
elucidated.

DISCUSSION

The isolated and elucidated compounds
show a vital biological activities and the literature
survey imparts research interest in this field.
Researchers reported that harmaline alkaloid is a
biologically active compound?'2223 which belongs to
sub class of beta-carboline alkaloids?*. Harmaline is
almost twice as toxic as harmine and in moderate
doses causes tremors and clonic convulsions but
with no increase in spinal reflex excitability?®. These
alkaloids act as a reversible monoamine oxidase
inhibitor?® and in common with other beta carboline
binds to 5 hydroxy tryptamine (HT) receptors?.
Harmaline are reported to induce spasmolytic effects
on guinea—pig isolated trachea with interaction to
muscarinic, histaminic and beta adreno receptors®.
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It also possesses anti-proliferative effect?® and
analgesic activity®°.

The Emetine is a natural product alkaloid
native to Brazil, occur in three angiosperm plant
families namely Rubiaceae, Alangiaceae and
Icacinaceae. One of the major sources of emetine
is Psychotria ijpecacuanha®. The inhibition of protein
biosynthesis and interaction with DNA are considered
the sources of emetine cytotoxicity®?®. Emetine has
been reported to prevent heat shock response (HSR)
in cancer cells®. It has an antiprotozoal and emetic
property and prevents replication of Zika, SARS-CoV-2
and Ebola virus. Italso shows antiamoebic, antimalarial
and antineoplastic properties. Many research reports
that it can act as an antiprotozoal, antiviral, emetic,
antimalarial, a protein synthesis inhibitor, antineoplastic
agent, autophagy inhibitor, anti-infective agent and
expectorant and anti-corona viral agent.

Dimethyl tryptamine is an indole alkaloid,
psychodysleptic compound that has been found in
several organisms®. It is present as endogenous
compounds in animals® and also many plants
around the world. Major plant genera containing DMT
include Phalaris, Delosperma, Acacia, Desmodium,
Mimosa, Virola and Psuchotria®”. DMT are mediators
of several neurotransmitters.

Psychollatine is a monoterpene indole
alkaloid and it has shown several biological activities®.
Psychollatine show significant biological activities such
as mild analgesic effects, anxiolytic, antidepressive
and amnesic effects in mice models®®40,

CONCLUSION

Plant sources plays vital role in the
medicinal field as new bioactive compounds are
found to be isolated. Experiment was focused on
isolation and structure elucidation of compounds
from psychotria dalzellii leaves in methanol extract,
it is belonging to the family Rubiaceae. The lead
molecule which is responsible for high anti-diabetic
property and antioxidant property was identified as
Harmaline, Emetine, Dimethyltryptamine (DMT)
and Psychollatine. As per the discussion these
compounds are biologically very important and play
a crucial role in controlling number of diseases. The
lead compounds were isolated and characterised
from psychotria dalzellii leaves. The availability and
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cost of materials is easily affordable and identification
of compounds lot of scope in the medicinal field.
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