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ABSTRACT

Introduction: Pedilanthus tithymaloides is known as itamo real and it has been
previously reported as an alternative to treatment of oral cavity virus infections.
Objective: to explain procedures to characterize one of the major compounds
isolated from dichloromethane extracts of Pedilanthus tithymaloides (L.) Poit
(leaves).

Methods: it was obtained cycloartanol from dichloromethane extract modifying
polarity of the solvents with methanol and by increasing polarity to extract, they
were used chromatography technique and spectroscopic of nuclear magnetic
resonance H* and *3C to characterize this compounds.

Results: phytochemical studies showed quality parameters that were similar to
average limits in the use of majority of medicinal plants except total ashes assay
(13 %), qualitative determination assay suggest presence of reducers compounds,
quinone, phenols and/or tannins, triterpene and/or steroids. And they were
compared spectrum carbon 13 (*3C) of the substance obtained from extract of this
plant with other reported in literature to cycloartanol and found coincidence in
majority of carbons compared.

Conclusions: cycloartanol triterpene was one of main compounds of
dichloromethane extract of Pedilanthus tithymaloides (L) Poit leaves.

Key words: Pedilanthus tithymaloides, Cycloartanol, Triterpene, Itamo real,
Phytochemistry.

347
http://scielo.sld.cu



Revista Cubana de Plantas Medicinales. 2011; 16(4)347-353

RESUMEN

Introduccién: Pedilanthus tithymaloides es conocido como itamo real y se han
publicado algunas de sus propiedades, entre ellas, el uso en estomatologia para el
tratamiento de infecciones bucales.

Objetivo: explicar los procedimientos empleados para caracterizar uno de los
compuestos mayoritarios aislado del extracto de diclorometano a partir de las hojas
de Pedilanthus tithymaloides (L.) Poit.

Métodos: el cicloartanol se obtuvo mediante la modificacion de la polaridad del
disolvente organico, con el empleo de metanol e incrementandose la polaridad y
como consecuencia la aparicibn de un precipitado. Se utilizé6 la técnica de
cromatografia de placa delgada, la cromatografia de columna, asi como
espectroscopia de resonancia magnética nuclear proténica y de carbono 13.
Resultados: el estudio fitoquimico mostré parametros de calidad acorde a lo que
se sugiere para el uso de plantas medicinales, excepto las cenizas totales que
presentaron 13 %; se comparé el espectro de carbono®® practicado al compuesto
obtenido con otros reportes en la literatura y se encontré coincidencia con lo que se
describe para el triterpeno cicloartanol.

Conclusiones: cicloartanol es uno de los compuestos mayoritario presente en el
extracto de dicloromentano obtenido a partir de hojas de Pedilanthus tithymaloides

Palabras clave: cicloartanol, Pedilanthus tithymaloides, itamo real, triterpenos,
fitoquimica.

INTRODUCTION

Secondary metabolites obtained from natural sources are very important to treat
several human diseases.

Pedilanthus tithymaloides (L.) Poit. (Euphorbiaceae) has been reported to have a
wide range of properties, namely as emetic, antiinflammatory, antibody, antiseptic,
antitumoral, and abortive effects.’™

Some preclinical studies to evaluate the neurosedative effect of dichloromethane
extract obtained from Pedilanthus tithymaloides (L.) Poit. leaves, showed results of
several tests that indicate a depressing effect on the central nervous system.®

There were found some reports about neurosedative effects related with triterpene
compounds®® and phytochemical studies have reported triterpenes in organic
extract of P. tithymaloides.*®

Today, there are few reports about the chemical composition of this plant;
therefore, this review was aimed at explaining procedures to characterize one of
majority compounds isolated from dichloromethane extracts of Pedilanthus
tithymaloides (L) Poit leaves.
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METHODS

The plant leaves were collected in the orchard of medicinal plants of Pharmacy and
Food Institute of Havana University. It was authenticated by Ph.D. Modnica
Sakaraqui of University of Maringa, Parana, Brazil, with number of herbarium 6104

Extracts preparation

It was carried out by continuous extraction (Soxhlet) with 500 mL of
dichloromethane and 100 g of the vegetable material dried in the stove and
fractional previously (5 mm), it was processed during 10 hours.

Obtaining cycloartanol triterpene

Each gram of extract dried was dissolved in 5 mL of chloroform and 20 mL of
methanol, this process allowed obtaining a greenish-yellow solid precipitate; they
were recovered and separated by filtration from an oily consistency mother solution
(ToS). The greenish yellow solid was processed to purification by successive
washing with acetone and a white solid (T°) was obtained, and it was characterized
by NMR H* and NMR *3C.

Chromatographic studies

The qualitative analysis based on chromatography it was carried out through thin
plates of silica gel (G-60, F-254) to thin layer chromatography (TLC). Some 50 %
sulfuric acid and heat or ultraviolet light (UV) 254 nm werw used to visualize spots.

Spectral analysis

The spectrum of magnetic resonance of H" and **C were carried out in a Brucker
ac. 250 MHz equipment with chloroform deuterium and tetramethilsilane as internal
reference.

RESULTS

The dichloromethane extract presents an intense green color. It was a 2 % of
weight, respect of vegetable material (leaves).

Dried process in stove lasted 3 days and 83 % of water was extracted from it.
Relative humidity was 12 %. The total ashes were 13,02 %, while the value of
ashes was 11,83 % this agreed with alkaline metals. Qualitative determination
suggested to presence of quinone, reducing compounds, phenol and/or tannin,
triterpene and/or steroids.

Spectroscopic datas

NMR H* (CDCls, 250 MHz). 4,2 ppm (OH), 3,3 ppm (C 3), 2,3 ppm, 2,1 ppm, 1,3
ppm. 0,9 ppm
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The most important signals were located between 0,5 ppm and 2,4 ppm in
correspondence with nucleus of triterpene, spectrum showed others signals next to
4 ppm in correspondence with OH to C 3 and 3,3 related to H of C 3. All of this data
was not enough to characterized this molecule, so it was necessary to analyse
spectrum of NMR *3C.

NMR *3C (T0) (CDCl;, 250 MHz): 14.79 ppm (C-30), 15.69 ppm (C-31),16.07 ppm
(C-27),16.95 ppm (C-18), 17.02 ppm (C-21),19.89 ppm (C-21), 19.89 ppm (C-9),
20.62 ppm (C-26), 21.14 ppm (C-6), 21.39 ppm (C-11), 23.57 ppm (C 29), 26.89
ppm (C 16), 29.07 ppm (C 7), 29.90 ppm (C 19), 30.05 ppm (C 2), 30.86 ppm (C
25), 31.45 ppm (C 23), 32.61 ppm (C 1), 32.78 ppm (C 15), 34.10 ppm (C 22),
34.98 ppm (12), 36.26 ppm (10), 36.28 ppm (20), 39.96 ppm (C 24), 40.84 ppm
(C 13), 43.54 ppm (C 8), 48.75 ppm (C14), 49.70 ppm (C 5), 52.48 ppm (C 17),
75.77 ppm (C 3) (Fig. 1).
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Carbon 13 spectrum of T,

Fig. 1. Nuclear Magnetic Resonance spectrum assay of Carbon 13 (NMR “C),
of one of majority compound of dichloromethane extract (T,).

Carbon 13 spectrum of To was compared with others reported in literature and they
were found coincidence with C** spectrum of cycloartanol.

NMR 13C cycloartanol (CDCI3, 250 MHz): 14 ppm (C-30), 15.5 ppm (C-31),17.6
ppm (C-27),17.9 ppm (C-18), 18.4 ppm (C-21), 20 ppm (C-21),20.05 ppm (C-
9),21.1 ppm (C-26),21.1 ppm (C-6), 21.4 ppm (C-11), 25.24 ppm (C 29), 26.5
ppm (C 16), 28.8 ppm (C 7), 29.6 ppm (C 19), 30.33 ppm (C 2), 30.9 ppm (C 25),
31.4 ppm (C 23), 31.9 ppm (C 1), 32.9 ppm (C 15), 33.9 ppm (C 22), 35.5 ppm
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(12), 36.0 ppm (10), 36.5 ppm (20), 39.0 ppm (C 24), 40.1 ppm (C 13), 43.8 ppm
(C 8), 48.7 ppm (C14), 50.1 ppm (C 5), 52.1 ppm (C 17), 78.5 ppm (C 3).

Only carbons 18, 21, 27 have different 1 ppm but it is acceptable according to
reports of Wehrli and Varian in 1978 (Fig. 2).

Fig. 2. Triterpene cycloartanol structure (T,) isclated from
dichloromethane extract of Pedilanthus tithymaloides
(leaves).

DISCUSSION

Triterpenes are widely distributed in the plants and animals and they can be
classified as not cyclic, tetracyclic and pentacyclic, these compounds can be extract
from plant using organic solvents.*

There are different methods described by literature to isolate triterpenes from
extracts, one of them is modifying polarity of the solvents, other methods use
preparative chromatography techniques by means of thin layer (TLC) and
preparative chromatography techniques by means of column among others
techniques.**™*3

Nuclear magnetic resonance (NMR) is based in magnetic properties of atomic
nucleus, transition produced by an external magnetic field and it can be detected as
a weak signal of absorption.***®

Nuclear magnetic resonance (NMR) is an indispensable analytical technique to
identify drug metabolites, to determine degradation products of a drug, and to
elucidate impurities in a drug substance, although it is generally considered an
expensive and insensitive technique and that is why it is more advisable to use,
high performance liquid chromatography (HPLC), gas chromatography-mass
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spectrometry (GC-MS), or liquid chromatography-mass spectrometry (LC-MS)
methods, to monitor the clearance of small-molecule impurities.***®

Since the discovery more than 50 years ago, nuclear magnetic resonance (NMR)
spectroscopy has been an important analytical method for chemists. The
introduction of FT (fourier transform) NMR techniques made it even more powerful
and widely used. NMR is undoubtedly one of the most valuable tools in the
discovery stage of pharmaceutical product development.'**°

Each spectrum are in correspondence with an specific molecule, so it is acceptable
to compare spectrum and relation their common characteristics in order to try to
know compounds isolated from extracts or synthesized.****

Therefore they were reporting to triterpene cycloartanol as one of major compound
isolated from dichloromethane extract of P. tithymaloides leaves.
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