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INTRODUCTION

Human beings have depended on nature for their simple requirements as being the

sources for medicines, shelters, food stuffs, fragrances, clothing, flavours, fertilizers and
means of transportation throughout the ages. For the large proportions of world’s
population medicinal plants continue to show a dominant role in the healthcare system
and this is mainly true in developing countries, where herbal medicine has continuous
history of long use.The development and recognition of medicinal and financial aids of

these plants are on rise in both industrialized and developing nations [1].

The foundations of typical traditional systems of medicine for thousands of years
that have been in existence have formed from plants. The plants remain to offer mankind
with new medicines. Some of the beneficial properties ascribed to plants have recognized
to be flawed and medicinal plant treatment is based on the experimental findings of
hundreds to thousands of years. The earliest reports carved on clay tablets in cuneiform
date from about 2600 BC are from Mesopotamia; among the materials that were used
were oils of Commiphoraspecies (Myrrh), Cedrusspecies (Cedar), Glycyrrhiza glabra
(Licorice), Papaver somniferum(Poppy juice) and Cupressus sempervirens (Cypress) are
still used today for the cure of diseases extending from colds and coughs to inflammation

and parasitic infections [2].

The traditional medicine practice is widespread in China, India, Japan, Pakistan, Sri
Lanka and Thailand. About 40% of the total medicinal consumption is attributed to
traditional tribal medicines alone by China. In Thailand, herbal medicines make use of
legumes encountered in the Caesalpiniaceae, the Fabaceae, and the Mimosaceae. It is
estimated that in mid-90s, more than US$2.5 billion have resulted from the sales of herbal
medicines. The herbal medicinal preparations are more in demand than mainstream

pharmaceutical products in Japan.

Even today, plants are not only indispensable in health care, but form the best hope
of source for safe future medicines [3]. In spite of the fact that now we have at our
command a number of modern drugs, it is still genuinely urgent to discover and develop
new therapeutic agents. It has been estimated that the acceptable therapy is available
only for one third of the known human ailments. Therefore, the fight against diseases

must be carried on relentlessly. Traditional plant medicines still enjoy significant position




in the modern-day drug industries due to the minor side effects as well as the synergistic

action of the combination of compounds.

Most of the important drugs of the past 50 years, which have revolutionized
modern medicinal practice, have been isolated/derivatized from plants. These chemical
ingredients exhibit therapeutic properties of plant and animal drugs. The WHO endorses
and promotes the addition of herbal drugs in national health care programs because they
are easily accessible at a price within the reach of a common man and are time tested and
thus considered to be much safer than the modern synthetic drugs [4]. Thus, the research
of pharmacologically/ biologically active agents obtained by screening natural sources
such as plant extracts had led to the detection of many pharmaceutically valuable drugs
that play a key role in the treatment of human diseases [5]. The phytochemical-
pharmacological research work has recently yielded effective solutions to certain diseases
which synthetic drug industry has failed to afford. The most important among them are
the research work on Artimisiaannua, Cathranthus roseus, Taxus spp., Lantana camaraand
Baccopa spp. etc. Such plants were earlier considered as poisonous or useless, but now
have been found to contain molecules of high drug values and are considered as

medicinal herbs of great significance.

PIPER SPECIES

In these modern times, the concept of a return to the “roots” of medicine is starting
to become more and more popular. Scientific progress has provided new approaches for
the analysis of different folk herbs that are used in various cultures [6,7]. The
pharmacological properties of plants used as food, medicine or for spiritual purposes
during the centuries have been confirmed through new approaches to their analyses [8-10].
The heritage of using some plants in traditional medicine is continuously being
corroborated in terms of their effects through scientific inquiry [11,12]. One of the widely
distributed plant genera in pantropical regions is the genus Piper. Piper plants are also
known under the common name” pepper”. The presence of oil cells in the structures of
almost all Piper species places them in the group of aromatic plants [13]. Besides their
well-known uses as culinary spices, the secondary metabolites isolated from Piper plants

show wide ranging human health effects.

One of the most extensively studied compounds isolated from Piper plants is
piperlongumine, also known as piplartine. Piplartine is an amide alkaloid found in several




Piper species (Piperaceae). It has been shown that piplartine has potential anticancer
properties [14,15]. Piplartine also shows benefits in the treatment of the parasitic infection
schistosomiasis, caused by helminth flatworms of the genus Schistosoma [16].
Compounds from Piper tuberculatumfruits show antiplasmodial and antileishmanial
activities [17]. All these activities of Piper plants on neglected tropical diseases are very
important for pantropical regions, which are the natural habitats of these plants.
Piperlongumine shows anti-inflammatory effects in the central nervous system (CNS). In
relationwith inflammation-related brain diseases, such as Alzheimer's disease (AD),
Parkinson’s disease (PD) and Huntington’s disease, one of the potential approaches in
prevention and treatment of these diseases is normalization of microglia activity. The anti-
neuroinflammatory effects of piperlongumine are characterized as inhibition of the
production of nitric oxide (NO) and prostaglandin E2 (PGE2) induced by lipopolysaccharide
(LPS), also reducing the expression of inducible nitric oxide synthase and cyclooxygenase-
2 as well as proinflammatory cytokines such as tumor necrosis factor (TNF)-a and
interleukin-6 (IL-6), and also by suppressing the nuclear factor kappa B (NF-kB) signaling
pathway [18].

Antimicrobial activity of Piper plants has been shown in the treatment of chronic
periodontitis [19], as well as in the treatment of gastric pathogen Helicobacter pylori [20]
and decreased H. pylori toxin entry to gastric epithelial cells [21]. In addition to the
abovementioned pharmacological activities of Piper plants, different investigations have
also indicated that these plants are active as anti-diabetic, anti-ulcer, diuretic, and local
anesthetic agents [22]. Most of the information about the various biological activities of
Piper plants has been derived from in vitro studies, while in vivo and toxicology studies are
still somewhat limited. However, it can be noticed that these plants have multi-targeting
potential, and their underlying mechanisms of action are waiting to be explored [23].

Piper nigrum L.

Narayanan [24] recognizes around 135 compounds in these EOs, belonging to the
monoterpenoid, sesquiterpenoid, aliphatic, aromatic and other chemical groups. He states
that generally speaking the EOs are composed by 70—-80% of monoterpene hydrocarbons
(mainly a-pinene up to 13%, B-pinene up to 40%, limonene up to 32%), 20-30%
sesquiterpene hydrocarbons (mainly B-caryophyllene up to 22%) and less than 4%
oxygenated constituents [24]. A recent paper on different types of Chinese P. nigrum




(black, white and green) confirms these ranges with 39.74-

64.67% monoterpene hydrocarbons, 1.85-3.44% monoterpenoids, 20.87-43.89%

sesquiterpene hydrocarbons and 2.21-10.81% sesquiterpenoids [25].

As with many of the EOs of the Piper genus, the chemical composition is however
extremely varied, and Narayanan [24] considers taxonomical differences (varieties),
geography, maturity of the raw material, and differences in distilling parameters and
analytical techniques as the principal causes of this variety. Major compound classes

recognized by Narayanan [24] are the following:

(1) Monoterpene hydrocarbons. camphene, 6-3-carene, p-cymene, limonene, myrcene, (2)-
B-ocimene, a-phellandrene, B-phellandrene, a- and B-pinenes, sabinene, a- and y-terpinenes,

terpinolene and a-thujene.

(2) Oxygenated monoterpenoids: borneol, camphor, carvacrol, cis-carveol, trans-carveol,
carvone, carvotanacetone, 1,8-cineole, cryptone, p-cymene-8-ol, p-cymene-8-methyl ether,
dihydrocarveol, dihydrocarvone, linalool, cis-p-mentha-2,8-dien-1-ol, p-mentha-3,8-dien-1-ol,
p-mentha-1(7),8-dien-1-ol, 1 (7)-p-menthadien-4-ol, p-mentha-1,8-dien-5-ol, p-mentha-1,8-
dien-4-ol, cis-p-menth-2-en-1-ol, myrtenal, myrtenol, methyl carvacrol, trans-pinocarveol,
pinocamphone, cis-sabinene hydrate, trans-sabinene hydrate, terpinen-4-ol, 1-terpinen-5-ol,
a-terpeneol, phellandral, piperitone, citronellal, nerol, geraniol, isopinocamphone, methyl
citronellate, methyl geranate, a-terpenyl acetate, terpenolene epoxide and trans-limonene

epoxide.

(3) Sesquiterpene hydrocarbons: cis-a-bergamotene, trans-a-bergamotene, B-bisabolene, B
-carophyllene, a- and B-cadinenes, calamenene, a-copaene, a- and B-cubebenes, ar-
curcumene, B- and 6-elemene, B-farnesene, a-guaiene, a-humulene, isocaryophyllene, y-

muurolene, a-santalene, a- and B-selinenes, ledene, sesquisabinene and zingiberene.

(4) Sesquiterpenoids:. 5,10(15)-cadinadien-4-ol, caryophylla-4(12),8(13)-dien-5B8-ol, B-
caryophyllene alcohol, caryophyllene ketone, caryophyllene oxide, epoxy-
dihydrocaryophyllene, (2)-nerolidol, cubenol, epicubenol, viridiflorol, a- and B-bisabolols,
cubebol, elemol and eudesmol.

(5) Miscellaneous compounds: eugenol, methyl eugenol, myristicin, safrole, benzaldehyde,

(E)-anethole, piperonal, m-methylacetophenone, p-methylacetophenone, butyrophenone,

benzoic acid, phenylacetic acid, cinnamic acid and piperonic acid.




Piper longum |.

A very recent review by Lawrence [26], which it can be seen that the EOs seem to be
characterized by non-terpenoid compounds such as pentadecane and heptadecane
isomers, and by sesquiterpene hydrocarbons such as germacrene D, B-caryophyllene, and

B-selinene. In only one case the characterizing compound is a phenylpropanoid, eugenol.

Piper cubeba |

Piper cubeba L., is a flowering vine commonly known astailed or java pepper
belongs to family Piperaceae, genusPiper which is a folkloric plant and has been cultivated
inmany countries including India for its fruit and essential oil [27]. In India, Charaka and
Sushrutatextsincludedcubeba in various remedies and in traditional Chinese medicine it is
used for its alleged warming property.Arab physicians of the Middle Ages, the cubeba was
usedunder the name of Kababa, when preparing the water of albutm [28]. The genus Piper
is represented withmore than 1000 commercially and medicinally interestingspecies [29].
Several species of this genus werefound to have antiinflammatory, antinociceptive,
cytotoxic,antimicrobial, antiprotozoal and antiproliferative activities.The fruits are berry
and are used to treat gonorrhea, dysen--tery, syphilis, abdominal pain, asthma [30].

Fig 1: Piper cubeba plant and seeds




PHYTOCHEMISTRY

Thirteen different lignans including furanofuran lignans such as cubebin, hinokinin, yatein
and isoyatein were appeared in the dried fruit of Piper cubeba [31]. About 15% of a volatile

oil was obtained by distilling cubebs with water [32].

The physicochemical analysis reported about 4.53% w/w moisture content and
higher amount of extractive value 18.71% w/w) in ethanol. The higher nutritive value;
353.95 Cal per 100 g of fruit powder was reported. The reports showed presence of
phosphorous 19.52, iron 5.73 and zinc 0.27 ppm in the fruits. The qualitative
phytochemical screening of ethanol extract revealed the presence of a wide range of
phytoconstituents like carbohydrates, proteins,glycosides, saponins, diterpenes, phenols,

flavonoids etc., and all other secondary metabolites [33].

OBJECTIVES OF THE PRESENT STUDY

Piper cubeba is one of the important medicinal plant used in traditional system of
medicine. Cubebin, is one of the major phytochemicalspresents in the P. cubeba. This
compound has wide varieties of medicinal applications. Another pharmaceutically
important compound present in this plant is hinokinin, which is minor compound in this
plant. Isolation of cubebin and its synthetic modification in to hinokin is described in this
project. So the title of this project is “ISOLATON AND SYNTHETIC MODIFICATION OF
CUBEBIN FROM PIPER CUBEBA SEEDS".

MATERIALS AND METHODS

Extraction

Piper cubeba seeds were purchased from local market in Ernakulam. About 100 g
of the seeds were dried and coarsely powdered and soaked in chloroform (500 ml) for two
days. The solvent is filtered and evaporated solvent under reduced pressure in a rotary

evaporator. The extract obtained was 4 g.

Isolation of chemical constituents

The chloroform extract obtained was subjected to column chromatography on
silica gel using hexane- ethyl acetate as solvent yielded 93 fractions with 50 ml each.
These fractions pooled together in to 13 fractions according to the similarities in TLC. The
fraction pool 4 (103 mg) contain a major UV active spot which is submitted to column

chromatography on silica gel using 10% Ethyl acetate-hexane as eluent which yielded the

bin from piper cubeba seeds



compound 1 (43 mg) as viscous liquid. The fraction pool 5 (1.5g) contain a major UV
active spot which is subjected to column chromatography on silica gel using 10% Ethyl
acetate-hexane as eluent which yielded the compound 2 as colourless solid (1.3g) .

Compound 1 and 2 were characterized using various spectroscopic techniques.

Chloroform extract of P. cubeba seeds (4g)

CC on silica gel
Ethyl acetate:Hexane

oL

1-8 9-15 (103 mg) 16-26 (1,5 g) 2 o 93

CC on silica gel
10% Ethyl
acetate:Hexane

CC on silica gel
10% Ethyl
acetate:Hexane

Compound 1 (43 mg) Compound 2 (1.3 g)

Fig 2: Schematic representation of isolation of compounds

Characterization of compounds

Molecular formula of the compound 1 is C20H1806 obtained from elemental analysis.
lts molecular ion peak is m/z 354 (M"). IR spectrum showed absorption at 1773 cm”
indicated the presence of a lactone ring. '"HNMR showed a singlet at & 5.93 integrating for
4 protons indicated the presence of two methylenedioxy group. '°C NMR showed a peak at

d 178.4 indicated the presence of latone ring. The compound was identified as hinokinin

by comparison with the literature [34]. Structure of the compound 1 is shown below.
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Fig 4: "*C NMR spectrum of hinokinin

Molecular formula of the compound 2 is C20H2006 obtained from elemental analysis.

lts molecular ion peak is m/z 356 (M"). IR spectrum showed absorption at 3427 cm’
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indicated the presence of a hydroxyl group. "HNMR showed a singlet at § 5.92 integrating
for 4 protons indicated the presence of two methylenedioxy group. The compound was
identified as Cubebin by comparison with the literature [35]. Structure of the compound 2

is shown below.
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Fig 5: "H NMR spectrum of cubebin
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Fig 6: NMR spectrum of cubebin

Conversion of Cubebin to Hinokinin

Cubebin (100 mg) is dissolve in dichloromethane. A stirred solution of cubebin in
DCM added pyridinium chlorochromate (0.017 mmoles) for 12 hours. The conversion has
been monitored by checking the TLC. After the conversion the solvent is removed under
vacuum. The crude reaction mixture is purified using column chromatography [36]. The
hinokinin obtained was 60 mg.

FCC.DCOCM

Fig 7: Scheme for the conversion of cubebin to hinokinin




CONCLUSION

Medicinal plants have greater importance in our daily life. One f the important
medicinal plant is Piper cubeba. It is used in Ayurvedic formulations in India. The major
phytochemical present in this plant is cubebin. This compound exhibit therapeutic
properties. So in this project we have carried out the isolation of cubebin from P. cubeba
seed extract. Hinokinin is another minor compound present in this plant. We have

successfully converted cubebin into hinokin in better yield.
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