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1.1 General:
Among all the creation of Allah human being and nature are interdependent. Plant
kingdom has supported (o safegnard the survival of the human being on earth from
the cmergence of the civilization, In fact a major part of the four hasic needs of
human life that are food, cloth. medicine and shelter are obtained from plant
kingdom. The raw materials for these items are directly and indirectly produced
by the plants and are very seldom used by them bt serve humanity in many ways.
A major part of the global energy requirement is also supplicd by the plant suurce

as fuel.

Plants are important to human in many other wavs. The role of forests and other
types of natural vepetation in controlling foods and chimate regulation are well
known. Plant products have played an important role in the need of human being
from the ancient time. The primary compound glucose and the by product oxygen
which are most essential for our life are produced in plant from the simple
compounds carbon dioxide and water in the presence of sunfight and chlorophyli
by the process of photosynthesis. But this is not possible for animals. So. they
depend on plants. Plant produce. through metabolic activities, not only food
materials but also other substances. such as glycosides. steroids, alkaloids., resins,
essential oils. tannins Mavonoids, pigments cte. These are usually called secondary

metabolites of plant kingdom.

Since disease, decay and death have alwavs co-existed with life, the study of
diseases and their treatment must also have been contemporaneous with the dawn
of the human intellect. It is apparent that whatever Propress science might have
made in the field of medicine over the years plant still remain the primary source
of supply of many important drugs wsed in modern medicine. Indeed, the potentiz!
of obtaining new drugs from plant sources is so great that thousands of substances
of plant origin arc now being studied for activity against such formidable foes as

heart diseases, cancer, diabetes and AIDS.




This type of study is sure to bring fruitful results. because of the fact that the
plant kingdom represents a virtually untapped reservoir of new chemical
compounds and it has been estimated thal only '5-15% of the approximately
2,50,000-5.00,000 species of higher plants which is more than 80000 are
medicinal has been investigaled pharmacologically' Thus, these arc considerable
chances of finding new natural compounds with pharmacelogical activitics. uselul
for the development of new drugs. Scientists are now working together to find out
new  drug  for  incurable  discases. Taxonomist, Chemist, Biochemist,
Pharmacologist and Pharmacist are working under collaborative program for -

making a plant product (s) into a commercial drug.

1.2 Medicinal importance of plant materials:

Medicinal plants include plant materials such as foliage. bark, root. flowers, fruit,
seeds and biochemical or physiological by-products which may be uscd as such or
in other forms like extracts, infusions. decoctions, powders ete. and naturally
available chemical compounds isolated {rom them to produce drugs for human and
veterinary use. These plants are closely related to or are aiso among the group that
produce essential oils. condiménts, spices and other higher forms of plant life that

exert specific influences on metabelisin in general.

Medicinal plants are now increasingly being used in raw, semi-processed and
pulypharmaceutical form as medicine Eastern medicine, which is playing a
significant role in providing relief to a great number of people in Asia and to some
extent in the whole Mediterrancan region. Its allied svstem i.e. “Herbalism™ or ©
Physiotherapy™ is also being practiced in one form or another arcund the globe

" from time immemorial,

Nature served as the source of all medicinal agents for human since the prehistoric
days. Even today, natural products and their derivatives and analogs represcat
over 50% of alt drugs in clinical usc of which higher plant derived natural
products accounting for ca 23% of the tolal®, The World ‘Healllh Orpanization
{WHO) esumates that 80% of the people in developing countries of the warld rely

on tradivonal medicine for their primary health nceds, and about 85% of the



traditional medicine involves the use of plant exiracts. This means that about 4

billion people in the world rely on plant as sources of drugs >,

Plants are used as a means of treaument of diseases from the early days of
civilization on Earth. It can be traced back aver five millennia to documents of the
early civilization in India® The medicinal use of plants in the Indian subcontinent
1s found in the ‘Rig Veda® {4500-16-RC), the Indo Aryans used the soma-plani

- . o 5
{Amanity muscaria) ag a medicinal agent”.

Biologists and Chemists throughout the world have been working for finding out
the active Principles of the plants used for a particular disease and to find out lead
compounds, which may be developed for the treatment of wvarious diseases,
Extensive research has resalted in discovering many drugs from plant sources.
Secondary metabolities like steroids, terpenoids. alkalmds, glveosides, volatile
oils. flavonomds and vitamins etc.. which are synthesized by plants, showed
biological properties. Many bioactive compounds were isolated and are still

commercially used {or the treatment of various diseases.

Now that a good number of the plants used in indigenous remedies to treat or
present livestock diseases have been classificd both scientifically and cthno
taxonomically. This is expected to make a substantial contribution to the ficld of
ethno veiernnary tesearch and to development on Cameroon and clscwhere.
Formal research in ethno veterinary medicine will no doubt help to confirm the
claims made by ethno veterinarians with respect to the cfficacy of ethno
veterinary treatments by ethno veterinanans, The idea of using medicinal plants to
reat livestock 1s not new. Many of the active ingredicnts in chemically
manufactured drugs were originaily detived from plant compounds =3

pyrathroids).

in the past two centunies, chemical investigation and purification of extracts of
plants for their medicinal propertics, based on pharmacological studies and thosc
uscd as toxins and hunting poisans in their native habitats. have yiclded a numher

of useful compounds which have proven®™ to be indispensable in the ractice of
p P p p



modern medicine. For instance. the cure alkatoids from South America Vines had
long been used by nalive to make arrow paisons. and Afiican strophonthus species
and calabar beans yielded medicinally useful cardiac glycosides  and
physostigmine respectively, which werce originally used as arrow and ordeal

poisons in their native habitats.

Some active constituents’ from plants:

Mineral salts:

The salts of potassium and calcium arc especially important. Potassium salts
possess diuretic properties, while calcium saits contribute to bone structure. to the
regulation of the nervous svstem and to the resistance of the patient to infection.
The salts of potassivm are found in abundance in almost all plants and they are
generally present in soluble form. Calcium saits are much less soluble and reach

the body only in small amounts,

Silicic acid is also present in almost all plants and some contain large amounts.
This acid acts as a strengthener of conjunctival tissues. especially of the lungs,
thus providing some slight increase in resistance to pulmonary tuberculosis. A
balanced diet provides sufficient intake of mineral salts. Thase supplied by
medicinal plants are associated with the other active principles and the medicinal

action of such mineral constituents is of supplementary importance,

Organic Acids
Organic acids (malic, citric, tartaric. oxalic. etc.) arc also common constiluents of
plants: they accumulate. for example. in [ruits. They act in certain cases as mild

laxative, especially tartaric acid and its salts,

Mucilage
Mucilage in plants has the properly of swelling in waler to produce viscous
pollutions. It is this property that produces their physical laxative cifect; waler is

relained in the intestine, which prevents the contents from hardening and on the



contrary, acts as a lubricanl, At the same time the contemt of the intestine
increases 1n volume, increasing its pressure on the walls of the organ and favoring
penistaltic movemcent. In addition, the mueilage forms a proteciive coat on the
mucosa so that immitants (such as acids, salts etc.) are unable (0 come in contact
with inflamed of diseased tissues. Tor these reasons mucilaginous drugs are used

as laxative and for the protection of the inflamed mucosa of the digestive tract.

Alkaloids

Alkaleds are nitrogenous compounds that have more or less marked action on the
central nervous system and often on the peripheral nervous system. Some
alkaloids are among the most powerful poisons known. Plants containing alkaloids
are wsed in traditional medicine: for example, Hyoscyamus niger (djwain
khurasani) 1s used as a liniment to relieve pain. Atropa befladong and Aconitum

are well known plants containing alkaloids.

Alkalows from Rawwolfia serpenting hiave attracted global atlention. Today we
have encyclopedic publications on alkaloids isolated Irom plants and classified

nlo various potentially active pharmacological groups.

Glycosides

Glycosides are substances that are decomposed into a non-sugar parl and one or
several sugars when hydrolyzed by enzymes. by dilute acids or alkalis or by
boiling. lheir medicinal action is due to the non-sugar part of the molecules,
which are chemically very diverse. The sugar part of the molecule generally
influences the solubility in waler and hence its absorption by the bady. Glycosides
present in digitalis, strophanthus, urginea and verattum are very cardio-active and
al the same time increase diuresis Some glycosides found in aloe. cascara, rtheum

and cassia species arc powerful laxatives.

Saponin glycosides obtaned from giycyrrhiza, cinchona, aesculus, aralia, ginseng
have important medicinal uses. Some glycosides strengthen the blood capillaries

and prevent the small cutaneous haemorrhages so frequent in the aged.



Saponins
Saponing are also glycosides. Their outstanding physical character is that their
aqueous solutions froth greatly; this is the reason for their usc as detergents and it

explains their name. Large doses in the hlood stream arc dangerous and may prove

fatal by dissolving the red bold corpuscles.

Tannins

Tannins have the praperty of precipitating proteins, They are widespread through
the plant kingdom, as for example. in oak bark, walnut feaves, the willows, roses.
acacia, bauhinia, pterocarpus. terminalia, polentilla species etc. in the free stare
and 1n Jarge doses they i{titale the mucosa; in small doses they precipitate smali
amounts of proteins in the ¢ells of the mucosa which are thus rendered
impermcable; other irritants are thus prevented prom penetrating to the deeper
layers of damaged mucosa, hence healing is aided. This property also explains the

use of tannins as antidiarrhoeal and in the treatment of cortain borns.

Yolatile oils or essences

The volahle oils ooour most frlcqucntly in special glands, cither within the tissues
or on the epidermal surface. Their medicinal activity is very variable. Some act on
the central nervous system e.g. anise ol (carminative) or oil of wormwood
(stimulant). Many increase the sccretion of gastric juices {saliva, stomach and
intestinal juices, bile) and hence increase appetitc. They aid digestion and
regularize intestinal action. When placed on the mucosa, on wounds or even on
intact skin they can increase the [low of blood. Especially of leucocytes

(hyperaemia}.

Some volatle o1l containing plants ¢.g. Jumper and Carum copticum sumujlate
secrelion of urine; these are used to reduce accumulation of water dropsy in the
body. Menthol is digestive and a local antiseptic. Aromatic herbs and essential
oils have atiracted much attention from the cosmetw, soap and Havouring

industries in recent times.



Resins
Resins are secreted by special glands similar t0 thosc that produce volatile oils
and frequently at the same time as these, They are not volatile; they are used as

skin irritants and purgatives ¢.g. ipomoea. asafoetida. myrrh, podophyllum ete.

Bitter principles

Bitter principles do not comprise any one chemical group. for their only common
property is their bitler taste. But this property is of therapeutic significance, Taken
by mouth they incrcase the secretion of digestive juices. and so increase the
appelite of the patient. Among the bitter drugs are artemisia, swertia, gentian root.

centaury. margosa and fumaria.

Antibiotics
They are extracted from fungi, the so-called lower plants {of which the best
known is penicillin). They are of the utmost medicinal importance since they cure

a number of infectious discanes.

Although a majority of antibiotics are extracted from fungi. some antimicrobial
activity has also been found in vertain higher (angiosperm) plants, which explains

the anti infective action attributed to such plants,

Several species of a genus of gourds (Trichosanthes. Cucurbitaceac) widespread
in Asia contain a toxic protein trichasanthin. Preparations based on this compound
appear to have ribosome-inactivating propertics and selectively kill cells infected
with HIV'". Although the roots of T. kirilowii have traditional medicina! uses in
China, Taiwan and Korea a number of ATDS suffers in the US who took this
preparationt on their own tnitiative sullered severe side effects, including death,

illustrating the necessity for adeguale testing of such materials.

Most of the major chemical groups of natural products have yielded compounds
with anti-HIV activity and in the reviews listed below over 80 such compounds
are depicted: more continue to appcar in the lterature. As an illustration, a few
plants and their active constituents are given in Table-(a) and formulae in [ip

below:
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Castanosparmine (1} 6-epi-Castanospermine {2}
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Table-(a): Plant constituents with anti-HIV activity:

Caonstiteents

Plant sonrce

Observations

Alkaloids
Castanospermine
Micheilamines A-C
(Naphthylisoquunotin
e dimmers)

Ancistrocladus
(Ancistrocladaccae)

kotupensis

Michellamine B has broad
range ol anti-HTV activity,

Glycyrrhizoflavone
Isolicofavonol
licochaleone

Glycyrrhiza glabra

Anthraquinones ,

Hypericin Hypericum spp. ¢ Gurtiferae) Antiretroviral acilvity:
clinical tnals (1991)

Coemaring .

Lycopyranocoumarin | Glycyrrhiza ylabra tnhibition of giant celt

Glyeycoumarin formation in HIV-infected
cell cultures

Thmeric

sesquitcrpencs Sceds of Gossypium spp Inhibitory effect on HIV

{Jossypol replication

Flavonoids

Similar action to liquorice
coumarins

Lignans

Salaspermic acid

{-)-Trachelogenin Ipomoea cairica | Suppresses the integration
(Convoolvulaceac) of proviral DNA into
cellular gename
Pentacyelic
triterpenoids Slyeyrrhiza elabra and lther Asymptomatic Hiv
Glycvrrhizin SPP. carriers experienced
delayed development of

AIDS symptoms

Tetragallovlguinic
acids

Comumercial tannic acid

Polysaccharides
Sulphated Various Chiness herbal | In vitro inhibitory activity
polysaccharides medicines including against HIY
Viola Yedoensis (Viclaceae)
Prunella vulgaris (Labiatae)
Alternanthera  philoxeroides
{Amaranthaccae)
Tanins

HIV reverse transcriptase
inhibitors

In 1804,

Papever somniferum capsules (opium) used for depressant

the natural analgesic drug morphine (8} was isolated from latex of

action on various paris

of the nervous system. The other important plant derived drugs have been

discovered and introduced
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into modern science. Some cxamples of early drugs




such as strychnine from Strychnos nux vomica (1817), emctine Irom Cephaelis
ipecacuanha (1817), caffeine (9) from Theasinensis (1819) and quinine (10} from
Cinchona spp (18200
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Morphine (&) Caffeine (9)
GH:CH s
CHOH
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Quinine (10)

In this modern age, a number of biocactive alkaloids were isolated from paisonous
plants bascd on folkloric history. Reserpine, used in western medinine as an
antihypertensive and tranquilizer was isolated from the East Indian Snakeroot.
Rauvelfia serpenting L. Benth. Ex Kurz, has been used for centuries as a native
Kast Indian medicinal plant. Codeine (11}, atropine (12}, ephedrine (13}, cocaine
(14), theophyline {15), smpﬂldmine (16}, 1-hyoscyamine, pilocarpine. vincristine.
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vinblastine etc. arc good examples of useful modern drugs 1solated from

poisemous medicinal plants,



Codeine {11}

Fh

OOCHC <
. CHL,OH
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Atrophine {12}

COOCII,
Q—CH(DH}-CH(D}-I}-NHCHJ 1,EX .
COOC,Hs

Ephedrine {13)

Cocaine {14)
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Theophylline {15} Scopolamine (E6)

The new antimalarial compound artemisinin (17) has been 1solated from the
Artemisia annua herh. Ancient Chinese medicinal texts written two thousand
years ago mentioned that the herb was used as a remedy lor malaria. Artemether
(18) a synthetic analogue ol artemisinin has been developed in the People's
Republic of China as an antimalarial agent'™. A novel cumarin derivative
catanolide A (3) 15 a reverse — (ranscriptase inhibitror discovered from the
Malaysian rainforest tree Celopivllum lanigerum by the 1.8, National Cancer
Institure. 1t exhibits synergistic anti-HIV activity in combination with nucleoside
reverse transcripts inhibitors.

o4,
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Aremidinin (17} Artcmether (18)

At fcasl two thousand years ago tree had been known for its toxic properties,
Thus, Julins Caesar recorded that Catuvolcus, king of the Eburcnes, poisoned
himself with yow rather than face capture by Cacsar's legions'®. Many other early

accounts of yew paisoning have been reported . Because of this, initial chemical



studies of the constituents of yew concentrated primarily on its toxic principles.
culminating in the structurc elucidation of the first taxane diterpenoids in the
1960°s and taxol, an anticancer taxane diterpenoid derived from the yew tree.
Taxus brevifolia. in 1992, which has been approved"’ for the treatment of
relractory ovarian cancer. It is this. ironic that ithe vew. long known as a tree of
death, showed the source of one of the most promising and importanl new

anticancer drugs of the last twenty years.

[n 1996, N. Nahar et.al. isolated four terpencids name!ly lupeol (19), betulin (20),
betulinaldchyde {21) and betulinic acid {22) from the bark of Zrzvphus rugosa and

Zizyphus oenoplia'.

H(

(19 R = Me. lupgol

(20) R = CHOH, betulin

(21) R = -CHO, betulinaldchyde
{22) R = -COOH. betulinic acid

Mamun etal. (2000} studied the effect of Prerospermum acerifolivm and
Prerospermum semisagittatum as normal, Type | and Type II diabetic model
rats'*. The methanol extract of bark of P. geeryfolium showed a significant

antihyperglycemic effect in monodiabetic (p<0.01). Type 11 (p<0.035) and Type |



(p<0.01) diabetic model rats. Methanol extract of leaves of Posemisagitatum
shawed significant lowering of serum glucose in normai (p<0.05-0.01), Type |
{p=0.03} and Type II {(p<0.03) diabetic model rats. Chioroform extract of leaves
of P acerifolium showed significant anti-hyperglycemic effect (p<0 05) on Type 1

diabetic model rats.

Mosihuszaman et.al® showed that husk of Plantagro ovata, leaves of Gymaema
syfvestre, bulbs of Allwm  sativam. Allium  cepa and  Spirwling  platensis
(cyanobacteria) had hypoglycemic effect in Type 1 and Type 11 diabetic mode! rats
when the samples were fed simullaneously with plucose load. These three plants
did not show any sign-iﬁcant hypoglycemic activity in any of the model rats under
fasting condition. But with glucose foad. P puta. G sylvestre and S, platensis in

Type I model rats and only with S, Platensiv in Type 11 model rats.

The juice of Momordica charantia is applied found the eves for the cure of night
blindness?' and Juice of the Momardica chorantia and its different jowered blood

fraction glucose “2.

Rhizome ol Costus specious tuber of Nephrofepsis tuberosa and bulb of Stephania
hernundifolia, used by the local people and (raditional healers in the Eastern
Himalayan belt were studied > by Mosihuzzaman et.al. for their effects on serum
glucose tevels in nondiabetic and diabetic rat models at different prandial atates .
However. when fed 30 muen before the glucose load, both C. specious and N
tuberosa showed hypoplycemic effect. In NIDDM model rals. N tuberosa
opposed rise in serum glucose level when it was fed 30 minutes before the glucose

load, whereas 8. hernandifolia had a tendency (o raise the serum glucose fevel.

Trigonella foenumgroccum ({(metht) posscsses lremendous importance as a
medicinal shrub. One of the popular uses of T foenumgraecum is to reduce the
blood glucese lebel of diabetic patients™. Hot water extract of acrial parts of T

Jfoenumgraecum is used against sore throats.



The effects of oratly administered eatracts of Cacerma indica {leaves and steam).
Syzizrum cuminz (sceds) and Muse paradisiacel (froits) were investigated *° in
nondiabetic and streptozotocin (87/) induced Type | and Type 11 diabetic model
rats. The results revealed that § cuntind had no significant on blood glacose tevels
in any madel of rats, A consistent hypoglycemic activity was found with C adica
and M paradisiacal powder and extracts in nondiabetic and Type 11 model rats
when fed simultaneously with glucese load. The results show that ¢ indice and
M. paradisiacal have hypoglycemic properties possibly medicaled by enhanced
disposal of giucose through increased insulin sensitivity. Taraxerol. stigmasterol,
3,4-dihydroxy benzoic acid and catechin isolated by N. Nahar et.al®® from ant-
INY active and hypoglycemic cxtracts of Fissistigma rubiginosum plant. They
also identified and quantified of phenclic acids tn the leaves, bark and stem of the
plant”.

Dotriacontane, methyl octadecanoate and octacosanol-! were isolated 2* from the
chioroform extract oxalis corniculate Linn. Five phenolic aceds were identified
and quantified in aqueous 80% ethanol extract and alse three fatty acids were
identified and quantified in the dichloromethane extract of this plant,

M. Igbal choudhury®’ (2002} isolated two new novel diterpenc lactones namely
suregadolides A (23) and B (24) from a dichloromethanc extract of Suregada
multiflora bark. Suregadolides A (23) showed moderate inhibitory activity in a

muiant yeast strain bioassay.

A
o

(23) Ry = R2 = B-011 Suregadolides A
(24) B, = Ry = a-OIl Surcpadolides B



Centella osiatica {Thankuni} has laxative. divretic and antichloristic affects’™. 1t
acts as a totic and blood purifier. It is also a household remedy™' for skin diseases
like chronic and obstinate cczema, chronic ulcers, syphilitic sores etc. The leaves
of this plant are a household remedy tor the treatment of carly stape of dysentery

in children.

Camptothecin (CPT. 1) has been isofated from Campiotheca acuminata tree
native to China, Camptothecin was remarkably active in the fife prolongation of
mice trcated with 11210 leukemia cells™ showing activity in doses between 0.5

and 4.0-mg/kg body weights in this mouse life prolongation assay.

The commercial valuc of drug products still derived from higher plants is considerable
and should not be underestimated. For example, in 1980 American consumers paid about

48 billion for prescription drugs derived solely from higher plant sources Table-(b).



Table-(b}: Some cxample of economically important plant-derived drugs and

intermediates that ate obtained commereially from whole plant sources™

Ha

Compounds or Class

Plant sources

Therapeutic uses

A Alkaloids:
| Hemlock alkaloids

{{Conline, v-coniceine)

Comum macufatum

Paralyses the central
nervous system

2 Piperine

Piper nigrum

Insenticide for
houseflics.

3.Pelletierine

Punica granarum

Trejatment of
tapeworm infecctions

4. Tobaceo alkalowds
(Nicotine)

Nicotiana tobactm

Increase the heartbeat.
blaad pressurc is
inereased.

5. Tropane alkaloids

dtropa belladonna

Opthaguinology.

(Quinitie. cinchonine)

hark

{Atrupine)

6.Coca atkaloids Erythroxylon coca Local anaesthelic in

{Cocaing) gye surgery and
dentistry.

7.Cinchona alkaloids Cinchona spp.{Chinchona Antimalarial

£.0pilum alkaloids
(Papavernine, morphing)

Papaver somniferum

Analgesecs, antitussive

{($trychmne and brucine

)

9 Regerpine Rauvolfiu serpentinal Antihypertensive
L.Bentham ex Kurez,
1. 5trychnine alkaloids | Strychnos rgnatif Antidote

11.Colechicum alkaloids
{Colchigines)

Colchicium autumnale

Diagonosis of (ot

12 Physcstigmine

Physostigma venenosum

Cholinergic

2.ngitahis glycosides
(Digoxin, digitonin,
gitoxin)

lanata

[3.Catharanthus Carharanthus roseus L. Anticancer

{(Fincay

14 Taxol Faxus brevifolia Nutt Anticancer

B. Stermds: Dhioscorea spp. Oral contraceptives and
1. Hormomes {Mexican/yams};Soyabcan- other steroid drugs and
Stigmasterol, derived stigmasterol , hormaones.

{hecogenmin) Digitalis purpurea 1., T2, Cardiotonic glycosides

{cardenclides)
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Plants have medicinal. herbal. cosmetics

71937 and therapeutics uses too. A list of

plants which arc used as herbal remedy are sighted below:

SLNo. Name of Diseases Planis
1, Acne Aloe Vera, Calendula, Cornflower,
Feverfew, Goldenseal, Green Tea,
Lemongrass, Violet
2. Age Spots Union
3. After-Shave Sage
4. AIDS Aloe Vera, Green Tea
5. Alertness Ginkeo
é. Allergic Reactions Alog Vera
7. Allergies Ginkpo
8. Alzheimer's Diseasge Bracceli, Ginkeo
B Anuseptic Cornflower, 8t John's Wort
I 100 | Anb-Aging Broceoli, Ginkgo. Ginsenyg, Green Tea
11, | Anti-Bactenal Green Tea
12. | Antiperspirant Sage
13. | Anti-Viral Aloc Vera, Green Tea. St. John's Wart
14, | Anxiety St John's Worl, Valerian
15. | Aphrodesiace Ginkro, Ginsene
| l6. | Appetite Stimulant Mint, Tarragon, Thyme
17. | Appetite Suppressant Beans, Fennel
18. | Aromatherapy Angelica, Lemongrass
19. | Arterial Disease Ginkgo
20, Arthritis Aloe Vera, Angelica, Broccoli. Feverfew,
5t, John's Wort
21 Asthma Aloe Vera, Chamomile. Feverfew, Ginkoo
Marjoram, Valerian
22, | Astringent Scented (Geranmuwm
23, | Atheroscleross Ginkgo
24 | Adhlete’s Foaot Aloe Vera, Calendula, Garlic, Goldenseal.
Lemongrass, Thyme
25, | Attention Defieit Disorder | Valerian
26. ) Attention Span (increase) | Ginkgo
27. | Back Pain St John's Wort
28. | Bacterial (Anti) Lemon Balm
29, | Bedwetting Valerian
an Bee Stings Calendula, Parsley, Savory (Summer)
3t. | Bladder Infections (Garlic, Parsley
32 Blisters Aloe Vera, Calendula
33. | Bloaling Oregano
34. | Blood Circulation Ginkgo
{incrocase)
3% | Blood Pressure (lower)

Chervil, Chives, Garlic, Green Tea, Onion,
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Tomato, Valerian

36 Blood Pressure {regulate) | Gigseng, Green Tea

37. | Blood Purifier Fchinacea

38 Blood Sugar Normalizer Aloe Vera, Beans, Ginseng, (Green Tea

39, | Blogd Thinner Garlic

4). | Bowels - Inflammatory (ircen lea

Disease
41. | Breath Freshener Anise, Fennel, Parsley
42, Breast - Increase Mother's | Dall, Fennel -
Milk

43, Acne Aloc Vera, Calendula, Comflaower.
Feverfew, Goldenseal, Green Tea,
Lemongrass, Violet

44, | Age Spots Onmon

45, | Afwer-Shave Sage

44, AIDS Aloe Vera, Green Tea

47, Alertness Ginkgo

48. | Allergic Reactions Aloe Vera

49, | Allerpies Ginkzo

a0, Alzhetmer's Disease Broceoli, OGinkpo

51, | Antiseptic Cornflower, Si. John's Wort

32. | Anti-Aging Broccoli, Ginkgo, Gingeng, Green Tea

33. | Anti-Bacterial Green Tea

54, | Antiperspirant Sage

33, Anti-Viral Aloe Vera, Green Tea, 5t John's Wort

36, Anxiety 5t. John's Wort, Valerian

57. Aphrodesiac Ginkyo, Ginsens

28, | Appetite Stimulant Mint, Tatragon, Thyme

59, | Appetite Suppressant Beans, Fennel

60. | Aromatherapy Angelica, L.emongrass

f1. | Arterial Disease Ginkpo

62 Arthntis Alog Vera, Anegclica, Broceol, Feverfew,
St John's Worl

63, Asthma Aloe Vera, Chamomile, Feverfew, Ginkeo,
Marjoram. Valerian

64, | Astringent Scenled Geranlum

65. | Atherosclerosis Ginkeq

66. | Athlete's Foot Alog Vera. Calendula, Garhic, Goldenseal,
Lemongrass, llJ_vme

a7, Attention Deficit Disorder | Valerian

68. | Attention Span {increase} | {hinkgo

69 Back Pain st. John's Wort

70. | Bacterial {Anti) Lemon Baln

71. | Bedwetting Valenan

2. Bee Stings Calendula. Parsley, Savory (Symmer)

73. | Bladder Infectinns Grarlic, Parsley

-



74, Biisters | Aloe Vera, Calendula
7% | Bloating Oregano
76. | Blood Circulation Ginkgo
(increase)
77. | Blood Pressure (lower) Chervil, Chives, Garlic. Green | ca, Onion.
: Tomato, Valerian
i _78. | Blood Pressure (regulate) | Ginscng, Green Tea
79. | Blood Purifier Lchinacea
80. | Blood Sugar Normalizer Aloe Vera, Beans, Ginseng, Green Tea
81. | Blood Thinner Garlic
82. | Bowels - Inflammatory Green Tea
Discase
23 Breath Freshener Amse, Fennel. Parslev
84, | Breast - Increase Mother's | Dill, Fennel
nMilk
83, | Breast - Follness while Dill, Fennel
Nursing
Ba. Bronchitis Borage. Hyssop. Chamomile, Oregano, S1
Iohn's Wort, Thyme, Violet
87. { Bruises Bay, Borape, Calendula, Carawav,
Cornflower. Feverfew, Hyssop, Sape, S
Jehn's Wort, Rosemary
88 | Burns Aloe Vera, Calendula, Chamomile,
Echinacea, Onion, 8t John's Wort
L Cancer - Breast Broceoli, Green Tea -
90 Cancer - Colon Broceah
91, | Cancer - Esophageal Green Tea
92. | Cancer - General Aloe Vera
93. { Cancer - Liver Green Tea
94. | Cancer - Lung Aloe Vera, Broceoli
95. | Cancer - Pancreatic Grreen Tea
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Drugs actingm on mcatal activity, cemtral nervous system, urinary and

reproductive systems, skin and mucous membranes:

Drugs alfecting mental activity

Lyseregic acid | Hallucinogeaic, rom ergot alkaloids.
dicthviamide

Mescaline Hallucinogenic, from pevote cactus

Cannabis Halluctinogenic.form the resin of cannabis sativa

Purine bases

Stimulate mental activily: coffec, tea, cocoa. kola, mate”
ete.

Cocaine Mental stimulant, from the leaves of Erythroxyium
[N A H

Ginkgo hiloba Improves short term memaory

Ciinseng Improves mental concentration particularly in  the
elderly.

Galanthamine

| Contain alkaloidsfor treatment of Alzheimer's desease

Hypericum Popular hrbal remedy for relicf of mild moderate |
depression.

Sage Revived interest in its use for counteracting memory
loss.

Reserping Depresses mental activity, used in psychiatric treatment.

Yohtmbine Stmilar  as reserpine, found in various specics of the

Apocynaceae

Valerian, passiflora

Sedative and hypnotic; aid sleeplessness and improve
sleep guality

Ansleptic drugs (stimulants of the CNS in addition to the mental stimulants

indicated above).

Picrotoxin Treatment of barbilurate poisoning, found in dnemirta
cocekbus
Logeline Obtained from Loheliv mflata

Strychnine

Weak analeptic; toxic doses produce spinal convulsions,
from strychnos spp.

Camphor

Weak  analeptic.  Obtained from  Cirnamomum

camphora.

Central nervouns system

Tropane alkaleids

Effective 1n the alleviation of the symptoms of

Parkinson's disease. Used in  treatment of travel
sickness and delirtum tremens
Celsemium root Clinically to high toxicity. Occasionally used as

antispasmodics

Analzesic drugs

Morphine Effective for relief of severe pain, The principal
alkaioid of opium.
Codeine Although less active than morphine it is a much safer

drug for the relief of mild pain and for use as a cough
suppressant
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Drugs acting on the urinary and reproductive systems:

Diuretics Xanthine derivatives as present in many beverages {tea,
coffee.) promotc dilation of the renal medullary blood
vessels. Digitalis glycosides improve th failing heart thereby
increasing renal perfusion and glomerular Nliration;

Diuretics and | Buchu, beaberry, juniper. copaiba. These include drugs used

urinary antiseptics

for the treatment of cystitis and urethribs,

Drugs acting on the
uterus.

Freparations of crgot were tradittonally used i chilbirth and |
then largely replaced by the isolated alkaloid ergomctrine.
Adruinistered as its salts it has a dircct stimulant action on
the uterine muscle and reduces the ineidece of postpartum
haemorrhage.

Black haw 1s a uterine tonic and sedative used for the
prevention  of miscarniage and for dysmenorrhoea after
childbirth.

Hydrastis is employed for menorrhagia and other menstrual
disorders.

Oral contraceptives

Numerous plants have been and are being, tested for
antitertility activity,

Malc impotence

Papaverine {under  careful medical

yohimbine{erectils dysfunction)

SUpETvision),

Renign prosiate
hyperplasia (BPH)

A number of phytocdicinals are
symploms ol BPH.

imployed 1o treal the

Drogs used on the skin and mucous membranes:

Emolients and

demulcents

These include a number of vehicles used in the preparation
of ointments, creams, lotions, cte. and include Nxed ouls(e.q.
olive, arachis, coconut, thechroma), fats (wool-fat, lard).
waxes of animal origin {beeswax, spermaceti}, gums {acacia,
tragacanth} and mucilages (psyllium, elmback)

Ahsorbents

Starch, atginates, charcoal

Astringents

Tannmis, kramena, catechu, galls, Aspidosperma. hamamehs,
pomegranate rind, kinos.

Counter-trritants

Camphor, turpentine, capsicum, aconite, methy] salicylate,
mustard seed.

Antiseptics

Tars, cucalyptus oil, thyme o1l eugenal, thymel. cajupurt.

Anti-inflammatory
agents

Caorticosteroids used locally, matricaria, arnica,

Psoriasis and
eczema trcatment

Comfrey. allantoin.  cadeoil, evening primerose
cheysarobin, lithespermum, savin, myrrh, grindelia.

oil,

Wound caverings

Type of wound covering is tmportant in the healing process.




1.3 Description of family Dilleniaceae:

1.3.1 General description:

Trees or shrubs™®, sometimes climbing. or herbs: leaves alternate, simple. entire or
lopthed; but peticle sheathing. more rarely with lateral deciduous stipules.
Flowers regular, hermaphrodite, often showy, white of vellow. Scpals 3, rarely
more of fewer, imbricate. persistent, often accrescent. Petals 5. rarely more or
fewer, caduceus. Stamens many, hvpogenous; anthers innate; dehiscence
longitudinal, introrse of lateral, or by terminal pores. Carpels 1-many. free or
cohering: styles free, stigma simple. ovules soilitary amphitropous., of few
ascending. or numerous on the ventral suture. Fruit indehiscent berry-like, or
dehiseent follicular. Seeds | or few, arillate, rarely rather numerous and (Dillenia)
exarillate; testa crustaceous. raphe short: albumen Meshy: embryo minute. This
family consists of more than 400 species in 10 penous. It is widcely Tound in

tropical and subtropical region.

£.3.2 Medicinal imporéance of Dilleniaceae famity:

The fruit juice of D. indica is used as expectorant in cough mixtures. The fruit of
£ ndica i said to possess tonic and laxative properties and used for abdominal
pain. The leaves and bark are used as astringent. The alcoholic extract of the
leaves of D. indica possessed CNS depressant activist in mice’™ (Bhakuri, et al,
1969). The seed ot D. indrca showed antimicrobial activity™ (Lakshmi. et al.,
19793,

The Dillenja pentagyna Roxb (Beng: Banchalta, Hargeza. Fam: Dilleniaceae)is a
medicinal plant and widely distributed throughow Bangladesh, The plant is said
tt¢ bew used in T.B. [istula. sore, carbuncle. ncuralgia. pleur and pneum®

(Asolkar. et al., 1992},

1.4 General description of the genus Dilfenia pentapyna:

A targe deciduous™*? tree with a siraight cvlindrical bole, 30-70 ft. Tn height and
8-10 fi. in girth. bearing a rounded crown of large leaves, 2-311. long nd 0.5-11t.
broad. Flowers are yellow, numerous fragrant. fruits orange yellow. 0.5-0.75 inch.
in diam. Succulent and edible. D pentagynea is available in Modhupur forest.

Tangail. It 15 also found in Khagrachari district.
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Fictare-1: Photograph of Diflenla pentagyna tree.



Picture-2; Collecting the leaves of Dilienia pentugyna
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Picture-3 (b): Close photograph of Diflenia pentagymr leaves
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1.5 Chemtical investigations of Diifenia indice and Dillenaia peragyaa:
An extensive literature survey on the genus Dillenia showed that a ot of chemical
work has been done on different specics of this genus. Vhese arc as follows:

Nilima and her co-workers’’  in 1975 isolated a ncw pentacyclic triterpenc
lactone, 3f-hydroxy lupane-13[, 28-lactone (25} with betulinaldehyde. betulin.

lupent, fi-sitasterol. berulinic acid and myrigeting from the stem bark of 7). indica,

IB-hydroxy lupane-1306, 28-lactonc (25}
Pavanaaasix-um“; et al, in 1975 reported two [lavone, 3.47.5.7 tetrahydroxy-3°-
methoxy [lavone (dihydrolsorhameting, 26) and 3, 5. 7 trihydroxy-3"-4 -dimethoxy

flavone (dillenctin, 27) from the D indica.

e C{IMz

Cikde

Wl

OH

wie 'y

Dihydroisorhametin, (26) Dillenetin, (27)
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In 1976, Sundararamaiah. et al*".. reported the isolation of betulin and f-sitosterol

from the heartwood of I indiea.

Tiwari. et al**.. 1979 isolated and identified four compounds, 37, 5 -dihvdroxy. 47,
J-dimethony flavone-7-0-B-D-glucopyranoside (28). 4.5.7.3°. 4" pentahydroxy
Navon-3-0-B-D-glucopyranoside {29) and 5.7-dihydroxy. 4" -methoxy flavone-3-
(3-B-D-glucopyranoside(30) from the stem bark of B. indficit

(R}

1

L3 i

37,5 -dihydroxy, 47, 3-dimethoxy 4.5.7.3".4" pentahydroxy flavan-

favone-7-0-(-D-glucopyranoside (28) 3-(2-B-D-glucopyranoside (29)

O0H 5
H{ o /O/

(3l

i [}
5. 7-dihydroxy. 4" -methoxy
Flavone-3-O-[A-D-glucopyranoside {30)

ln 1979, Tiwari et al*’. rcported a compound. Naringenin-4’-0-[4-0-(f-D-

glucopyranesyl}-p-D-xylopyranoside] (31) from the stem bark of . pentagina.



H ]

Naringenin-4'-0-{4-0-(p-D-glucopyranosy!)-p-D-xvylopyranoside| (31)

Kamala P. Tiwari'®, Savitri D. Srivastava and Santosh K. Srivastava reporied the
1solation and identification of a new saponin named a-L-rhamnopyranosyl-3(3-

hydroxy-lup-20 (29}-en-28-oic acid (32) on the basis of spectral and chemical

gvidence.

w-L-Rhamnopyranosyl-3-B-hydroxy-lup 20 (29)-en-28-oic acid (32}

Chief content of the [leshy sepals are tapuin, malic acid, arabino-galactan and
glucose. They also contain an arabinogalactan, betulin, betulinic acid. and
Navonaoids. Bark and wood contains {lavonoids, betulin, betulinic acid.
betulinaldeh}'dc-:, lupenl,' P-sitosterol, myricetinhydroxylactonc,
dibhydroisorhamnelin,  dilletin - and  pglucosides. Leaves contain  flavons,

cycloartenone, betulinic acid, n-hentriacontanal and f-sitosterol.

The earlicr work on the stem of the plant Dilfenia pentagyna (N. O. Dilleniaceae)

was reported by Tiwari et al*®. Tn this paper the authors reported the isolation and
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characterization of a new diterpene, dipoloic acid [7-hydroxy-pimara- {15:16)-

ene-19-aic acid], (33) by physico-chemical techniques.

[7-hydroxy-pimara- (15:18)-ene-19-oic acid, {33)]

1.6 Objective of the present research work:

Medicinal plants are selecicd from published folkloric use of plants, information from
ethno bolany and ethno pharmacological reports. Plant materials are also selected from
chemotaxonomic dala. Sometimes medicinal plants are also studied by selecting

medicinal species of the active genera.

A collaborative research program was done by National Cancer Institute (NCI)
Maryland, USA and Department of Chemistry University of Dhaka on the
Biological activity of some of the Bangladeshi plant material; Dillenia pentagyna

was one of them

From the literature survey it is evident that a number of compounds have been
isolated from the bark of Dillenia pertagyna but the lcaves were net studied in
detail. Therefore, the present program is designed to study the leaves of Dillenia
pertagyna. In1 this program chemical studies will be carried out to isolatc pure
compounds from the plant extracis by various chromatographic methods. Then the

isolated compounds will be characterized by chemical and spectroscopic methods.
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2.1 Gencral methods:
The following scetions of this chapter arc a brief deseription of the various
method followed in extraction, fractionation and purification of the compounds in

the course of experimental works.

2.1.1 Solvents and Chemicals:

Analytical or faboratory grade solvents and chemicals were used in all experiment
and these were procured from K. Merck (Germany) and BDH {England),
Commercial grade of dichforomethanc. ethy] acetale methanol. acetone and
absolute alcohol were distilled prior to use for extraction and chromatopraphic

separalion.

2.1.2 Evapaoration:

All evaporation was  performed  at reduced  pressure Using  rolary s acuum
evaporator at bath temperature not exceeding 40°C. Small volumes of non-
aquecus  solvents  were  concentrated by blowing  with nitrogen  at  room

temperature,

2.1.3 Freeze-drying:

All freexze-drying operations were carried out with 2 Varian %01 model LY-3-TT
and HETOSICC (Denmark) frecze dryer. Orpanic solvents were completely
remaved by evaporation and using drying pumps before treeze-dryving  Aguecous
extracts and fractions were first frozen in round-bottomed fasks 1 a methanol
freczer {IIETOFRIG CBS5. Denmark) at —30"C o —35"C and finally the malenals

were subjected o freeze during operation.

2.1.4 Chromatographic techniqucs:
2.1.4.1 Thin layer chromatography (TLC):
Two types of TLC plates were used throughout the experiments:
(1} Pre-coated TLC plates: 0.2 mm thin coaling of silica gel GFisy on
aluminium sheets and

(i Manually prepared glass plates.

iz .



{a) Preparation of the plates:

Thin layer chromatographic (TI.CY plates were prepared by spreading a fiim of
aqueous slurry {gel: water=1:2 w/v) of sifica gel Gy, GFasq (F Merck, 7731} aver
the entirc surface of the 2x8 cm glass plates in (.2 m thickness. The plates were
dried in air and finally activated by heating at 130"C for 1 hour lollowed by

cooling at room temperature,

(h) Application of the sample and development of the plates:
For application of the samples camllary tubes were used The TLC plates were

developed by the ascending techmque in TLC tank using selected solvent system

{c) Solvents system:
The solvents of different polarity used for thin laver chromatography are given
below:
{1} For less polar fractions and compounds binary solvent sysiems were used c.p.,
(i) Dichloromethane: ethyl acetate {in different ratio)
(11) Dichloromethane: methanol (in dilferent ratio)
(11t} Ethyl acetate: methanol {in difierent ratio)
(2) For more polar fractions and compounds trinary solvent systems were used.
..

(i} IZichloromethane: methanol: waier {in difTerent ratio)

{d) Locations of spots:
Irmigated plates were developed by one of the following methods to deteet the
position of the spots.
{1) UV light: Examination under an UV light source with two different
wave lengths (254 nm and 350 nm)
{iy  lodine vapour: The plates were cxposcd o wdine vapor for a lew
minutes to detect the location of spots.
(m) Vanillin in sulfuric acid (1%): The plates were sprayed with 1%
vamllin in concentrated sulfuric acid and then heated for 10 minulgs at

120"C to visualize the spots of bands.



(vy Cerie (1V) solfate in sulfuric acid (F%): Lhe plates were spraved with

the reagent followed by heating in an oven at 120"C for 10 minutes.
3 g

2,1.4.2 Column chromatography:

(a) Column:

Glass columns of different sizes glass tube (90cmx10em i.d. and Glcmx3em.id }
fitted with a rota flow and small burette like glass column (30em x lem i.d.) fitted

with Teflon flow control unit were used for chromatographic separations.

{b) Stationary phase;
For normal phase chromatography cofumn grade silica gel 60-230 was used. For

reverse phase chromatography Sephadex LH-20 gel (particle size 25-100mm,

Pharmacia. Sweden),

{c) Preparation of silica gel flash colomn:

‘to prepare particular column, the required amount of silica gel was swelled into a
selecled solvent (e.g. hexane, dichloromethane. ethyl acetate or a mixture of
different solvents in different ratio) and then poured inte the column with
continuous flow of the selvent. For homogencons packing. the column was
cquilibrated with two to three column volumes ol solvent. Normal phase column
chromatographic separation was performed by gravitational [low with solvents of
increasing polarity. A fish aquarium air pump (EK 8000) was used to apply
pressure in the flash column. The air pressure was provided with a vain tube, The
airflow from the aguarium pump was adjusted to give the required pressure (1-2

bar} for a suitable clution speed.

(d) Prcparation of Sephadex LI 20 gel column:

The requited amount of sephadex LH 20 gel (particle sisze 25-100mm, Pharmacia,
Swcden) was suspended in water containing 0.1% 1-butanol (preservative) for two
hours The gel was degassed {~30 min} with occasional shaking [ he column was
conditioned with three column volumes of water followed by methanol and
acctone. The column was then equilibrated with three column volumes of water.

The conditioned column was then ready for sample application.



(e) Application of the sumple into the column:

The crude extract or sub {raction thercofl was applied into the column erther as a
selution or in a powdered form. T'o apply the extract in pawder lorm the sample
was dissolved in a particular solvent or a mixlure of solvents and silica gel
(sample: gel. 1:2 w/w) was added to the sample solution and the mixture was
evaporated to dryness The dried materials were ground thoroughly in a mortar (o

make lne powder and the powder was then applied into the column.

To apply the sample in the form of solution it was disselved in a minimum volume
of the column equilibrating solvent and was applied into the column. The sample
layer was levelled by gentle tapping on the column. On top of this laver about {.5-
I cm of the silica gel was placed so that the surface of the bed was not affected

during solvent application.

() Fractionation and moenitoring procedure:

Alter application of the sample. the columns were eluted with the cquilibrating
solvent and the polarity of the mobile phase was cither increased gradually by
adding hexane, dichloromcthane, ethyl acetate and methanol (for silica gei
column} or I:.}EEIEHSEC] gradually by adding water, mcthanol and dichloromethanc
(for Scphadex L.H-20}, The eluted samples were collected in conical Masks or rest
tubcs and the fractions were monitored by TLC using different solvent systems

(sec 2.1.4.1, C). Fractions were combined on the basis ol their R,m valucs.

2.1.3 Spectroscopic methods:

(a) Ultravislet (UV) spectroscopy:

A Slhmaden UV 0160 A recording  spectrophotometer was  used to recoed
traviolet (UV) spectra. Trhe sample was dissolved in a suitable solvent and the
solution was taken 1n a lom x lem guarts cell for recording the spectrum. Main

hands (hpay) were recorded as wave lengih (nm).
{b) Infrarcd (IR) spectroscopy:

The Infrared ({IR) spceira were recorded as KBr pelicts using a Shimadzu F1-IR-

8101 speetrophotometer, Major bands were recorded in wave number {cm™').
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(¢) Nuclear magneiic resonance (NMR) speetroscopy:

The "1 and ""C-NMR spectra ol pure compounds were recorded on a Brukker 400
MH spectrometer using CDCls (for non Polar compounds) and CDsOD (for polar
compounds). Tetra methyl siline (IMS) was used as ternal referende in every
casg. The DEPT experiments of "C-NMR spectra were oblaimed by varving the
puise width () by 135", The chemical shift () valucs were reported in ppmoand

couphing constants (/) were measured m He.

2.1.6 Melting point:
Mefting points were rerecorded by inserting a small amount of the sample into a

capillary tube and than measured in an OGAWA SLIKI melting poini apparatus,

2.1.7 Preparation of vanillin-sulfuric acid reagent;

To prepare vamllin sulfuric acid reagent. one gram of vanillin was dissolved in
100 ml of concentrated sulfuric acid, The prepared solution was then kept in a
glass made sprayer. Trrigated TLEO plates were sprayed and heated wt 1207C for 10

minutes.

2.1.8 Preparation of Ceric (iv) sulfate-sulfuric acid reagent:
One gram of Ceric (iv) sulphate was dissolved in [00 ml ol SN sulfuric acid to

prepare this reagent The prepared solution was kept in a glass made Spray er

2.1.9 The Salkowski test for steroids:
Smaill amount of sample was dissolved in a misture of chioroform and methanol,
then a few drops of concentrated suliuric acid was added to the solutjon. A

reddish color developed for sicroids.
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2.2 Chemical studies

2.2.1 Collection of plant materials:

Leaves of Dillenia Pemtugync were collecied from Modhupur forest. of the district
Tangail. Bangladesh. The leaves were collected from matured tree with the help of
a taxonomist of Bangladesh National Herbarium {(BNH). A voucher specimen was
made and it was submitted to the BNH {Bangladesh National Herbarium) for the
reference (DACB Accession No. 29447), The leaves were cut into small pieces,
air-dried and finally dried in an oven at 40°C I'he dried leaves were made into
powder by grinding in a Cyclotee grinding machine (200 mesh). Fhe powder was

stored in airtight wide-mouth bottles and was used for subscguent extractions.

2.2.2 Extraction

{a) Extraction of plant powder with dichloromethane: methanol:

The dried and powdered leaves of Dilfena Pentaging (1.9 kg) was laken in a few
precleancd cloth hags, The bags were transferred into a stainless stecl ank.
Mixture of DCUCM:MeOH (1:1) was added inte the tank o that the solvent
immersed the whole bag. The extract was collected atter 24 hours. Miftered by
Buckner funnel and concentraled by a rotavapor. Similar percolations were carried
out for three more times. All the concentrated extracts were combined. evaporated
te dryness and linally dried by high vacuum in a freeze-deyer (o give 69,39 (3.65

%) of solid material (Scheme-t).

(b) Partition of DMCM: MeOH extract:

DCM. MeOH extract (69.39¢) of leaves was suspended in water (.51} and the
suspension was lransferred into a scparaling funnel. The agueous suspension was
pariitioned with dichleremethane (11.53) at room wemperature using a scparating f(unnel.
Aler parition two parls were oblained aqueous and dichloromethane parl. The
dichloromethane part was evaporated 10 dryness (33.682). The aqueous suspension was
treated with ethyl acetate (0.5L x 3}, The ethy | acetate soluble layer was separated and
evaporaled to dryness (2.12g). The remaining aqueous part was further partitioned with
I-butanol {0.75Lx3}. The I-butanol soluble part was separated and evaporated 10 dryness
{3.5g). The DCM extract was further partitioned (Scheme-2) with aq. 90% MeOH -
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I-butanol {0 731x3). The 1-butanol soluble part was separated and cvaporated to drvness

(3.3g). The DOM extract was further pariitioned (Scheme-2) with ag. 0% MeOH

Hexane (1:1). Twao parts were obtained. Hexane and aq. 90% MeOl part Both the parts

were evaperated (o dryness and the solid mass was 10.05g and 19.16g respectively,

Percentage of different parts of DCM:MeOI (1 : 1) extract of Dilleniu pentagyna is

given in table-1.

Table-1' Percentape of different parts of DCM: MeOF (1: 1) extract of Drflenia

pentagyna leaves.

Parls Amount {g) Y of dry parts
DM extract 33.68 1.772
FELOAC 2.12 B.ltt
1-Butanol 3.5 {1.184
Aqueous part 6.25 .528

Table-2: Percentage of different parts of DUM extract of Differia pentagynu

leaves.
Parts Amount (g) Yo of dry pars
Aqueous 90% MeOII extract 19.16 1.008
Hexane 11 05 00528

-t




Extraction of Dilfenia pentagyna

Eilfeniv perdagvna, (Leave). Powder 1 9%y

3 DCM: MO (1:1)

DCM: MeOH extract (69.39) Residue

175k
Partition with CH-Cls-Water
DM extract (33 .68yg) Agquenus parl (14.09g)
1772 % Partition with
E10 A
¥
F1DAC calracl Agueous Parl
(212 Partilion with
D TE % 1-Buanol

|-Butano| aqueaus pi‘t

extract (6.251)
{3.50) 1328 %
D144 ™

Scheme-1
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Column chromatography of DCM extract

DM extract {33.68 @)
Partition with

Ag. 90% MeOH-Hewxane {1:1)

AQ. 904 MeOI] extract

I

Hexanc extract

{19 16 2) {10 05z}
00.528 %
C.C with Silica gel
DF, P DF, DPy 3P P DP- DPy
1-8 (9-14) {1520} 21-26 27-34 35-42 43-50 51-54
2 45¢

C C wath silica gel

oy b

D.{]P[ Dgpz D[}P] Dan, Dur"j

i Washed with n-Hexane
Compound I

0.015g. 0.00078 %

Scheme-2
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2.2.3 Fractionation of dichloromethane extract Iy silica get eoumn:

{a) Preparation of silica el column:

A glass column (B0 em » 20 cm: 1. do} was packed with 230g of column grade
silica gel using hexane as equilibrating solvent. The column was flashed wilh

three column volomes of dichloromethane and tinally the column bed hecame 26

cm in length,

(b) Preparation of sample and application:

Aqueouns Y% MeOH soluble part {19.164) was dissolved in dichloromethane and
methano! mixture and silica gel (302) was added o the solution. The slurry was
evaporated to dryness by vacuum evaporator. This was further dried with Irecse-

dricr and made inta fine powder by mortar and pestle,

(¢} Fractionation of the applicd sample;

I'he dried samplc was applied on the wp of the column bed. The applicd sample
was first eluted by dichloromethane and the pofarity of the solvents was gradually
increased by adding methanol. The eluted samples were collected in 34 conical
Masks and monitored by TLC and were combined on the basis of their R, values
and NMnally eight fractions {DP-DPs) were obtained The amount of cach lraction

and their TLC patterns are given in Table-3.

Mabte-3: Amount of gach fraction and their TLO patterns of UM extract.

Fraction No, | Amount (g) ! TLC pattern
DPy (.85 spol with long tailing
P, 2.45 Spot with very small tailing
DPs ) 1.68 | Taihng
Dr, |13 ! Tailing
P .45 i lailing
P .65 Taibing
o, .95 Tailing
DPs b0 Hailing
4|
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2.2.4 Fractionation of DI*;:

(a) Preparation of Silica gel column:

A plass column was packed with column (60-230) grade silica pel {48g) using
hexane as the cluting solvent. The column was then equilibrated with three

column volumes of dichloromethane.

{b) Preparation of sample and application:

Fraction [Py (2.45¢) was dissofved in dichloromethane and methanol mixture and
silica gel {5p) was added to the solution, The slurry was evaporated to dryness by
vacuum cvaporator, This was further dricd with freeze-drier and made 1ato fine

powder by mortar and pestle.

(¢) Fractionation of the applied sample:

The dried sample was applicd on the top ol the column bed. The applied satnple was first
efuted by n-Hexane and the polarity of the solvents was pradually increascd by adding
dichloromethane. The gluted samples were collected in 30 conieal Masks and monitored
by TLC and were combined on the basis of their Ry values and finally five fractions
{DoPi-InPs) were obtained The amount of each fraction and their TLC patterns are

given in the tablc-4.

Tabte-4: Amount of ¢ach fraction and their TLC patterns DPs.

Fracticn Ng, Amount (g) TLE pattern
DuP, 0.500 Spot with long tailing
Dal*; {150 spot with small tailing
Dy Py 0015 Round spat ]
DaPy 0.130 ! Spot with tailing
D P .350) i Taifing

2.2.5 Isolation of compoumd T from Dy P;:

I'he fraction DyPs {0.005) was orange eolored material 1t was washed with hexane Tor
severat times 10 remove associated coloring materials. After washing @ white solid
material was oblained (0.0152} which was dissalved in CILCl. The THC of the

compound showed a single spol in dichloromethane: hesane (1:1),
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2.2.6 Propertics of the compound I:

{a) I*hysical properties:

The compound 1 {0.015g) was while erystalline compound. The R, value of the
conmpound was 045 with 50% dichloromethane in heaane, 11 had a mtitlng puint
of 128-129" C. It was soluble in dichloromethane it was tested by salkawoski
method, which develaped a reddish color indicating that the compound may be a

steroid.

{b) Characterizativn of the compound | by spectroscopic methods:
(i) Ultravioled (UVY) spectroscopy:
The LIV spectrum (Fig-1) of the eompound T had absorption at A, 280nm and

229nm {MeGH).

{ii) Infrared (IR) spectroscopy:
The IR spectrum {in KHr} (Fig-2) of the compound-1 had important absorption

frequencies at (K Bey 34215 (OH) 29374 {1 and 28R9.2 (-CHsy cm!

(iit} 'H-NMR spectroscopy:

The 'H-NMR spectrum (400 MHz, CDCL) (Fig-3) of the compound-1 had signals
al &p (ppm) 5,351 {1H, s EH-6). 5151 {1H. m, H-23), 5031 {14, m. H-227. 3.523
{(broad singlet. oxymethine proton, FI-3). 1.442-2. 283 (due to methylene and
methine protons), 0.687 (3H. d. J=6). 0804 (311, $). 0.834 (3H. . /8% 4). 0.92]
(3H. /=560 1009 (3H. 8). 1109 (311, ), 1.233 {3H. ) (7 methy] protons),

(iv) "C-NMR speetroscopy:

The *C-NMR spectrum (TDC1 ) (Fip-6) of the compound | bad signats at &,
372900 31,695, 71819 42 339, 4088, 124,724, 31 002, 31.943, 50.169, 36.17.
21017, 39,809, 42,425, 56,798, 24 389, 28273, 56,095, 11.885. 19.420, 36 173,
13.800, 33,980, 26,122, 45.87. 29193, [9.841. 19068, 23 10L. 12.269, 39.714,
42.339. 56,896, 28,936, 35991, 12.009. 40,510, 138,33, 129309, 51.265, 21.242.
19.012,25.427 and 12.073 ppm



2.3 Fractionation of the EtQAc extract:

(a) Preparation of Silica gel column:

A glass column was packed with column grade sthica gel (1608) using o mixture
of dichloromethane and hexanc (! 1) as eluting solvent. The column was then

cquilibrated with three column volumes of dichloromethane.

Column chromatography of EtOA¢ extract

EAOAC extract

Sigel column

oy v b b

VI D DiPy Py P DyPy DyP; 1Py

Washed
wilth n- Heaane

Compound [T sl column

0.005g. 000026 %

¥
D2P| {1 1Y o l D;I’; “}_Ps

D;P;
Compound Il
0.006g. 000031 %4

Scheme - 3
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(h) Preparation of the sample and application:

The ethyl acetate extract {2.80g) was dissolved in sullicient mixture of
dichloromethane methanol (1:13 and treated with charcoal to gel rid of the
associated chicrophy!l. Atter the charcoal treatment it was absorbed on silica gel
4.0¢ and the slurry was evaporated to dryness by a rotavapour followed by high
vacuum pump. This was further dried with a freeze-drier and made 1nio fine

powder by mortar and pestle.

{c} Application and fractionation of the sample:

Me dried sample was ﬂ}:ﬁp”td on the top of the column bed, The applicd sample
was cluled using dichloromethane followed by methanol. The polarity of the
solvent was pradually increasced. The ¢luted samples were collecled in 48 conical
flasks (25mb) and monitored by TLC and were combined on the basis of their R,
values and finally eight fractions (D, P,-D, Pe) were obtained. The amount ol each

lraction and their TLC patlern are given in Table-$

Table-3: The amount of different fractions abtaincd M column chromatopraphy:

Fraction ] Arnount {2) TLC pattern
DP 013 ’ Tailing
B [ (.05 Round spot with very small tailing
NP 0.20 Failing
D Py 0.30 Round spot
Dlp_q 00w Tﬂlllﬂg
Py 0.15 Tailing
D,y 0.14 TEIHFI‘IE’
[ D, Py 0.11 Tailing

2.2.1 Isolation of compound II from D, P;:

Fraction DI gave round spot 1t was further washed with n-hexane for several
limes to remove associated cotoring materials, The residue was crystallized with
EtOAc-MeOH mixture. The crystals were dried and compound 11 0005 was

abiained.
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2.3.2 Characterization of compound 11:

{a) Physical properties

The compound 11 was obtained as colourless needles and were soluble in
miafure of chloroform and methanol. Melting point of the sample was found (o be
278-280"C. 1t gave violet colour with vaniilin-sulphuric acid reagent indicaling

that compound 11 might be a triterpenc.

(b) Characterization of the compouand 1F by spectros¢opic methods;

(1) Ultraviolet (1IV) spectruscopy:

The UV spectrum (Fig: 13} of the compound was recorded and was tound that the
compound had absorption maximum at A, 229.0 nm and 280.0 nm in methanol.
(i) Infrared (TR) spectroscopy;

The IR {KBr pellet) spectrum (Fig: 14) of the compound 1f had major
absorbances at 34398 (-OHY. 3000-2300 (-COOMY. 29722 (-CH:). 1685.7
(>C=0). 14501.3. 1376.1 and 8824 {C-I1} cm™,

(iii) 'THNMR spectroscopy:

The '"H-NMR {Fig: 153} of the compound-I1 had signals at 4 332 (1H. 5. {1-29).
4.661 (JH. 5. H-29), 3,109 (IH. H-3. distorted doublet doublet). 2.89 {1TH, 11-19),
0.69 (3M. 8. H-25). 0.76 (3H. §. 1-27). 0.88 (311, 8. 11-26). .89 (311 S. H-23),
0.90 (3H. 5. 13-24). 1.62 (311, S. H-30) ppm {or six methy} groups.

(iv) "CNMR spectroscopy;

The C-NMR spectrum (Fig, 18) of Compound 11 gave 30 signals at 38.69, 27.05.
78.85. 38.77, 55.32. 18.23, 34.29. 40,64, 30.51, 37.13. 20.84. 25,40, 38.26. 42.40,
30.55. 32.21. 36.17. 46.92. 49,18, 15068, 2962, 37.07. 27.84, 15.27. 15.84.
16.02, 14.59, 179.01, 109.42 and 19 24 ppm.

2.3.3 Fractionation of the 13 P,:

(a) Preparaticn of Silica gel column:

A Hash column (40em » 2em: i.d) was packed with column (60-2307 grade silica
gel using EtOAc as the equilibrating solvent, The column was then equilibrated

with three column volumes of FtOAc.
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(b) Preparation of the sample and application:

The sample (1.30p) was dissolved in LtOAC and column (6230 prade silica vel
0.40g was added to it and evaporated 1o drvness. 0 was further dried with a
frecze-dryer and made into fine powder by mortar and pestle. The dried sampie

was applied to the column.

(c} Fractionation of the applied sample:

The sample was then eluted by ethyl acetate and the polarity of the solvent was
gradvally increased by the addition of methanol. The e¢luted samples were
collected in d1fl'ﬂ.'runl conical flasks und five diflerent fractions were obtained
according to their Ry values on TLO plates. Amount of cach fracuon and their

TLC patterns are given in tablc-o

Table-6: different fractions ol FIOAc part obtained by volumn.

Fraction Amoumt (g} TLC pattern
D,P, a0y T lailing
Dal*y il Tailing
D.P, .16 Round spot
D-P, .02 B Tailing
;P 0.025 — Tailing ]

2.3.4 Isolation of compound HI from Iy, P,

Fraction D:P3y gave round spot. It was lurther washed with n-hexane for several
times to remove associated coloring materials. 1 he residue was erystallized with
ElOAc-MeOH mixture. The crystals were dried and compound HE {0 00603 was

abtained

2.3.5 Properties of the compound 17T;

(a) Physical properties

The compound 111 was soluble in a mixture of chloralorm and methanol. Melting
point of the sample was found o be 277-279°C. It gave violet color with vanillin-

sulphuric acid reagent indicating that compound 111 might be a triterpene.
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(h) Churacterization of the compound 111 by spectroscopic methods:
(i) Ultraviolet (UV) spectroscopy:
The UV spectrum (Fig: 233 of the compound was recorded and was found that the

compound  had absorption maximum  at A, 2280 #m in methanol,

(ii) Infrared (IR) spectroscopy:
The IR (KBr pellety spectrum (Fig: 24} al the compound {17 had major

absorbance at 29393 em™ Tor -ClHs sirand 17358 em™ for enter O=0 str

(iii) 'H-NMR spectroscopy:

The 'H-NMR {Fig: 25) of the compound-111 had signals at 4.44 {11 m, H-3)
4.674 (1M, 5. H-29a). 4558 (111, s. H-29b) 1674 (3. s, H-30%. 0.778 (3i). 8. H-
23). 0.846 (3H. 5. H-24). 0.836 (3H. 8. 11-25). 0.93 (3M. S. 11-26). 1.022 {311, s,
[1-27), 1 38 (3H. &, H-28) and 2.02 (H-32. %)

(iv) "C-NMR spectroscopy:

The “C-NMR spectrum (Fig: 27} of Compound 111 gave 32 carbon signals at
38,454, 23,762, R1.026. 38,102, 55451, [8.257. 34.281. 40.u0. 0403, 37,134,
21,003, 25174, 37.837. 42,874, 27.493. 35.677. 43.030. 48.350. 48.041. 130974,
29.900, 40046, 27979, 16.015. 16,200, 16.513. 14.541. [8.032. 109,378, 19 332,
171010 and 21.327ppm
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Column chromatography of 1-Butanol extract

1-Butanal part

Scphadex LH-20 gel c.c

[T 111 ]

D; P D;P; DaPs Dl D;Ps DyPg

5i. (el column

Loy ]

Dy DuP; DYP, DGP, 1,

Washed with Hexane

¥
Compound IV

B-Sitosterol glucoside

h.00435g, 0.HH23 %,

Scheme-4
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2.4 Fractionation of the |-Butannl exfract:

{a) Preparation of Sephadex LH-20 gel column:

sephadex LH-20 gel {particle size 25-100mm. Pharmacia, Sweden) was suspended
tin 250m| of water. The gel was degassed (30 min) with occasional shaking . I'he
column was conditioned with three column volumes of water foltowed by
methanol and acetone: The column was then equilibrated with three column

volumes of water. The conditioned column was then ready for sample application.

(b} Preparation of the sample and application:

The 1-Butanol extract (3.52) was dissolved in a minimum volume of water. It was
then centrifuged and the residue was discarded. The centrifuge was kept in
refrigerator for 24 hrs, Then it was centrifuged again. Alter discarding the residue

the clear centrifuge was concentrated and applicd 1o the eolymn,

¢) Fractionation of the sample:

The column was ehated with 110 and with miture ol solvents water and
methanal. The cluted Tractions were coltected in dillerent conical  flasks
According to the T'LC pattern siv fractions (D3 -13:P.) were oblained, Lach
fraction wure evaporated to dryness and finally dried by high vacuum in u freeze-

drier.

Table-7: Different fractions of the [-Butanol extract obtained by column

chromatography:
Fraction Amoumt (g} TLEL pattern
DiP, 0.156 Tailing
D;P; 0.200 Tailing
Dl ' 0100 T Tailing
D; Py (.090 Tailtng
P .10 Tatlng
3Py 0.110 Spotwith tailing

a0




2.4.1 Fractionation of D; P,

(a) Preparation of Silica gl column:

A Nash of column {40cm x 2em; §d.) was packed wih column grade silica el
using  dichleromethane as the equilibrating solvent. The column was then
cquilibrated with three columa volumes of dichloromethane.

b} Preparation of the sampte and application:

The sample  0.110g was dissolved in dichloromethane and column grade sibica
pel 0.250p was added w11 and cvaporated 0 dryness, 11 was further dricd with a
freeze-dryer and made inte fine powder by mortar and pestle. The dried sample
was applied (o the column.

{c} Fractionation of the applied sample: :
The sample was then ¢luted by dichloromethane and Lthe polarity of the solvent

was gradually increased by the addition of methanol, The cluted samples were
collected in differcnt conical flasks and Live diffcrent fractions were ubtained
according (o their Ry values on FLO plates, Amount of cach fracthion and their

1L.C parterns are given in table-8,

Tahle-8: ditferent fractions of D4P. part obtained by column chromatography

FFraction Amoumt () TLC pattern
D4P, 00100 Tailing
P 0.0045 Round spot
Dy 0.009 Tauiling
D,P, ) 0.010 Tuiling
D.P: - 0.013 Tailing

4

2.4.2 Isolation of compound 1V from DyP,:
Fraction D,P: gave round spol. It was further washed with n-hexane for several
times to remove associated coloring materials. The residue was white solid

crystal. The erystals were dried and compound 1V was obtained (0.00452),

'

L]
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2.4.3 Properties of the compound TV

(a) Physical properties

The compound 1Y was soluble in a mixture of dichloromethane and methanol. 1t was
tested by Salkawoski method. which developed a meddesh color imdicatinge that the
compound may be a steroid, Again a small amouart of the compound was laken wilh 0%
phenol and concentrated sulphuric acid was added with il & reddish brown color
developed indicating the compound may contain a sugar residue. Melting point of the

sample was found to be 178"C.

(b) Characterization of the compound IV by spectroscopic methods:
(i) Ultraviolet (UY) spéctrnscopy:
The UY spectrum (Fig: 313 ul the compound was recorded and was [ound thal the

compound  had  absorptton maximum  at Ag.. 229 nm in methanol.

(ii) Infrared (TR) spectroscopy:
The TR (KBr pellel) specteum (Fig: 323 of the compound Y had major
absorbance at 35651 for —OH. 2931.6 em™ for -CHa str. 16529 cm™ for C=C str,

{iii) '"H-NMR spectroscopy:

The 'H-NMR (Fig: 33) of the compound-1¥ had signals at 3.20 {1H. m, H-3),
3.34-3.80 for oxymethine protons of glucose, 5 3 (111, distorted doublet. 1-6),
0.635 (3H, d. J=7.2. H-26}, 0.752 {3H. s, H-27), 0.791 (3H. d, /=8. H-29). 0.868
(3H. d, J=6.4. H-21% 0.964 (34 d. =84, 11-18) 1201 {3H. s, i1-149) and 4.35
(1H. d. ./=7.6. H-1 of glucose) ppm.

{iv) YC-NMR spectroscopy!

The "C-NMR spectrum of Compound IV gave 33 signals at 36,544, 2936,
78.795, 3934, 121.764. 140,014, 33.76], 31.573. 49893 37192, 20,725, 3R.651.
42,521, 56441, 25549, 20245 5599, 11300, 19,334, 36.945, 18894, 39.652,
22.721. 45.554, 18.561. 28.827, 19334, 24 201, 11.359. 100,809, 73.251. 76.171.
69.904, 75.556 and 61.482 ppm.






3 RESVRRS & mivehesen

3.1 General;
The various sections of this chapter are 1 brief discussion of the work Jdone on

Dilfenia pemagyaa belonging ta the tamily Dilleniocean.

J.L.I Plant material:

Diflenia pentaging is one of the important medicinal plants of Ditlenivceas
lfamify. Fresh leaves ol Dilfema pemtagyng were collected { Scc 3.1 1y Leaves
were cut into small pizces. air -dried. dried in an oven at 40"C and powdered Tor

the present work

3.2 Extraction of plant powder:
The powdered materials (1.9 kg) were estracted with DOM: MeOH (.1}, The
extract was evaporated to draness by a rotavapor and finally dricd by high vacuum

in a frevze —drier 10 give 64.219g of extract {See 3.1 2y,

3.3 Partition of the extract:
The dried DCM.MeOH extract (69.39 g} was divided ino lour parts by
partitioning with water. dichloromethanc, ethyl acctate and 1-butano

3.4 Further partition of rthe dichleromethane extract:
Dichioromethane part (33.68 g) was partitioned into two different fractions by
using Aq. 90% MeOH - Hexane (1. 1) (Sec 3.1.2.00

3.5 Investigation of Agq. 20%% McOU extract:

The Ag. 90% MoOH r:-.\tran:t £14.8%2) was fractionated w eight different fractions
(DF'y to DPy, Table-3) by using dichloromethane and methanol as the cluting
solvent {Sce 3.1.3 ¢). Fraction DP: {2.45¢) was further fractionaled by cc using
silica gel. The eluted samples were collected in 30 conical flasks and monitored
by TLC and were combined on the basis of their B, values and finally {ive
fractions (Dol -DuPs) were oblained. Dy, esave a round spol. it was washed with
hexane for several times to remove assoviated coloring materials, After washing a
white crystalline material was obtained which was dissolved in dichloromethane.
The solution tested again by TLC and atter recrystallization it was stored in a cool
place.
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3.6 Characterization of componnd-1 as the mixtare of steroids:

3.6.1 Physical characteristics:

The compound | was white crystalline compound. It had a multing point 128-
124°C. It was readily solubte in dichloromethane. It pave reddish color in the
chloroform Tayer when tested by Salkawosh: method and pink color with vanillin-
sulphuric acid reagent. Which indicates the compound as a sterod. Therelare, it
was considered that the compound might be a steroid.

3.6.2 Structure clucidation of the compound-1 by spectroscopic methods:

(i} Ultraviolet spectroscopy:

Mo sipnificant absorplion was obscrved above b, 280nm other than ot 2290m in
UV spectrophotometer. It indicated that the compound-1 did not contain any

comjugation.

(ii) Infrared spectroscopy:

The 1R spectrum of the compound-1 showed absorplion at 34215 ¢m™ for
hydroxyl group, 29374 and 2889.2 cm™ were due 10 aliphatic -C-11 asymmetric
and symmetric stretching, respectivels. Weak ahsorplion at 1665.5 cm™' indicated
the presence of isolated double bond (-CH=CHI-) in the compound The absarption
at 1458.1 em” was due to CHa bending vibration, Ihe absorption at 1375.2em”
was due to geminal dimeths | proup.

(i} '"H NMR Spectrascopy:

The '11-NMR spectrum of the compound-1 revealed the sienals at & 0 687, 0,804,
0.834, 0.921. L.0GY. 1.109. and § 253 ppm due to methyl groups of a steroid. A
number of multipletes between 1.442-2.283 ppm were due to methylene and
methine protons present in the compound. I'he broad singlet at 3.523 {H-3) ppm
indicated the presence of oxymethine proton Manked with two difivrent methylene
groups (~CHa-CHOMN-CH3-). Two multipletes at 5,151 (1H, m. F1-23) and 5.031
{1t m. H-22) ppm in the spectrum indicated the presence of two olefinic protons
attached with two methine groups {(~CH-CH=CH-CH<} n side chain of the

compotnd.

A broad singlet at 5351 (1, H-6) ppm mdicated the presence ol a double hond in
between a quaternary carbon and a methine carbon i.c. presence of olefinic proton



(iv) “C-NMR Spectroscopy:

In "C-NMR spectrum (CDCH) of compound-| the signals at 71 819 (-3 ppm
speetrum confirmed the presence of oxvmethine group in the compound, The
signals at 138.333 ((-22), 129,309 ((-23) ppm speetrum andicated the presence of
two olefinie protons attached with two methine rrowps {ZUH-CH=Cil-CH<} in the
side chain of the compound Signals at 140 ¥83 {C-3) and121.724 {C-6) ppm in
the ¢ NMR spectrum indicaied the presence of double bond in a quaternary

carbon and a methine carbon.,

The *CNMR specirum  exhibited 40 carbon sienals, which sugpested  the
compound may be stervids The DEPT spectrum showed ten muthy]l carbons
which signals at 11,885, 12.009. 12.073. 12.269. |8 RO9, 19012, 19.068. 19.420,
FO.841. 21242 ppm fifteen methylene carbons signals at 21117, 23101, 24 3640,
24389, 25,427, 26122, 28.273, 28.936. 31.695, 3|.943, 33930, 37.291. 29,714,
39.809, 42330 ppm and eleven methine carbons signals at 29193, 31.902.
o173 40510, 4587, 50.169. 51.265. 55.991. 56.093, SH.798. 56.896 ppm
respectively in the compound. Ry subtracting these carbon signals from the total
""Cm NME spectrum. the remaining four signals were assigned o four guaternary
carbons. All of the sugmlls; were compared with the reported data™ " of steroids,
It was found that the data titted well with those of B-sitasterul and stipmasterol.
Theretore, the compound-] was a mixture of i-<iosternl and stigmasterol, This

mixiure is often isolated from plant sources and they are not easily separated.



Table-9: "*C NMR spectral data of compound 1 (a) & (b) compared with published

data™> of R-sitosterol and stigmasierol:

Carbon | Type of la B-Sitosterol Ib Stigmasterol
carbon (Chemical (chemical shift
shift in ppm) in ppm)
-] Cli; 3724 37.31 37.291 37.3]
-2 CH- 3169 1137 31 605 369
C-3 CH 71.81 71.69 71LE19 71.81
C-4 CH- 42 33 42.25 42,339 42.53
C-5 2 140 88 140,76 141,84 | 40.5
C-b {H 121,72 121.5% 121,724 121,69
C-7 CH: JLOn a2 2ien2 31.94
| C-¥ CH 3l.od .er 30943 11.94
-9 H 3014 50007 30,164 50.20)
-0 { 36,17 3651 36,173 1656
C-11 CH, 21.11 2111 210117 2111
C-12 CH- o B0 3081 | F.7H 3977
c-13 |7 ¢ 4232 4233 32339 42 35
C-14 Cli 56,74 56,79 Jn B804 56.91
C-15 CH: 24,3189 24,32 24,584 24,39
C-16 {'H- 2827 28.26 28,9146 28.94
C-17 Cil 56.09 5611 55 Yy 56.02
C-18 CHs i1.8% Hd7 12.009 12.07
C-19 CH; 14.42 [ 41) 19420 15,42
-20 CH 36.17 3617 I 40510 4034
-2 CH; 1830 1882 18,809 2111
C-22 A% 33 98 (-CH:) 1305 138333 (C-H) 138.37
C-353 B* 2612 (-CH:) 26,13 1293049 {C-H) 129,69
C-24 CH 45 87 4555 51265 2E.29
C-25 H P 2918 31543 3194
C-26 CH; 19,84 19,54 21,242 21.26
27 CH; 19040 1907 15.012 19.02
28 CH; 1310 23.0% 25427 1544
.20 CH; 12.26 | 2.32 12,073 12.29
C-22=A*; -(CH; {}a), -CH {ih)
C-23=R*; -CH; (1a), -CH {Ib}
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{v) Structore of compotnd I:

According to all the evidences the structure of compaund | i determined as a

mixture ol [I-sitosterol and stigmasterol: :

I

Fig- {12-a}; (-Sitosterol

1

Fig- {E2-b): Stismasterol
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3.7 Investigation of Ethyl acetate extract:

The dried EtOAc extract was fraclionated by using dichloromethane followed by
methanol. The eluted fractions were collected in 4% conical flasks and monitored
by TIC and were combined on the basis of their Ry values and finally eight
fractions (DyP\-D Pg) were obtained (sec: 2.3} (Table-5). Fraction DI, gave
round spot. It was further washed with n-Hexane for several limes to remove
associated coloring materials. The residue was crystallized with EtQAc-MeOH

mixture. The crystals were dried and compound [I was oblained.

3.8 Characterization of compound-II:

3.8.1 Physical characteristics and chemieal tests of compound-II: -

T'he compound 11 was obtained as colourless needies. The crystals were soluble in
a mixture of chloroform and methanol. Melting point of the sample was recorded
and was found to be 276-278"C. It gave violet color with vanillin-sulphuric acid

reagent indicating that compound 1 might be a triterpene.

3.8.2 Structurc clucidation of the compound-I[ by spectroscopic methods:
(1} Ultraviolet spectroscopy:

The compound-IT had an absorption maximum at Amu. 229.0 nm and 2%1.0in
MeO1lL.

(ii) IR spectroscopy:

The 1R spectrum of the compound-11 had an absarption band at 3459.8 em™ due to
O-H vibrations. Absorption band at 2972.2 ¢cm™' was due to aliphatic -CHj
stretching. Absorption band at 1685.7 cm™' was due to C=0 str. Absorption band
at 1451.3 em” and 1376.2 em” indicated CH: and CH, bending vibrations
respectively. Absorption band in the region 3000-2500 cm™ indicated a carboxylic
acid dimer band.

(iii) 'H NMR spectroscopy:

The 'H-NMR spectrum of the compound-l revealed the signais at & 0.69, 0.76,
0.88, 0.89, 0.90, and 1.62 for six methyl groups. Two broad singlets at 4.532 and
4.661 for the olefnic protons of H-29, A distorted doublet doublet at 3.100 was
observed for H-3. A broad singlet at 2.89 was observed for H-19,
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Table-10: 'THNMR Splitting pattern of Compound It

Fosition [ Splitting pattern &-~Value in ppm Assessment
H-29 5 4.532 1H
H-29 5 4 661 1H

H-3 Distorted doublet doublet 3.109 1H
H-19 | Doublet doublet 2.890 iH
H-25 | Singlet 0.64 3H
H-27 Singlet (.76 . aH
H-26 Singlet 0.88 31
H-23 Singlet {1.89 3H
H-24 Singlet .90 S
H-30 Singlet 1.62 3H

{iv} ’C-NMR spectroscopy:

The “C-NMR spectrum of Compound II gave 30 signals indicating that the
compound containcd 30 carbons. By DEPT-135 and 90 experiments and their
expansions all the carbons were distingwshed. DEPT techmque indicated the
presence of 6 melthyl, 11 methylene, 6 methine, 6 quaternarv carbons and one

carboxylic group in the compound 1L

In the "C-NMR spectrum a signal at 179.01 ppm indicated the presence of a

carboxylic group in the compound 11

The deshielded peak at 150.689 ppm was assigned to the quaternary carbon (>C-,
(-20) attached with an olefinic carbon, which was supported by the presence of a
signal at 109.425 ppm due to the olefinic carbon {(=CH,). The signal at 78.84 ppm

wag assigned a methine carbon attached with an aleoholic —=OH group {-CH-0OH) .

The signals at 38.77, 40.64, 37.13. 42.40, 536,17 and 150.68 were assigned to quaternary
carbons. The sharp singlets at 27.84. 15,27, 15,84, 16.02. 14.59 and 19.24 ppm were due
to methyl groups attached with quaternary carbons. The signals at 38.69, 27.05, 18.23,
3426, 2084, 2549, 3055, 3221, 2962, 3707 and 10942 were due to methylene
carbons. The signals at 78.85, 55.32, 50.51, 38.26, 46.92 and 49.18 were for methine
carbons.
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Comparing LY, IR, 'H NMR, and “C-NMR spectral data**® with the literature
value of reported compounds the following structure was elucidated as betulinic

acid [3-hydroxy-20 (29)-lupen-28-0ic acid].

(v} Structure of compound I1:

Fig: {22) Betulinic acid

(vi} Comparison of compound-IT with reference betulinic acid:

Molecular formula of betulinic acid is: CanHypOs

Tentalive motecular formula of Compound 11 is: CayHapOs

Meiting point of betulinic acid is: 275-278"C

Melting point of Compound-II is: 275-278"C

Finally the >C-NMR data of compound 11 was compared with *C-NMR data of
known triterpene compound published earlier. 1t was found that the data Fitted
very well with the published data of betulinic acid. The comparison of the '*C-

NMR signals of Compound [T and betulinic acid is given in Table-11.
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Table-11: The comparison between '*(-NMR spectral data™*® of betulinic acid

and the compound 11,

Carbon Types of Chemical shift in ppm
number carbon Compound 11 Betulinic acid
C-1 -CH,- 38.69 38.7
C-2 ~-CH;- 27.05 274
C-3 >CH- 78.85 78.0
C-4 = 38.77 338
C-3 >CH- 5532 553
C-6 -CH,- 18.23 18.3
C-7 -CH» 34.24 34.3
C-8 >C< 40.64 40.7
C-5 >CH- 50.51 50.5 ]
. C-10 >C< 37.13 372
C-11 -CH; 20.84 20.8
12 ~CH;- 25.49 25.5
C-13 >CH- 38.26 3184
C-14 >C< 42.40 42.4
C-15 -CH;- 30.55 30.5
C-16 -CH; 32.21 32.1
C-17 > 56.17 56.3
C-18 >CH- 46.92 46.8
C-19 >CH- 49.18 492
C-20 =< 150,68 150.3
C-21 ~-CH;- 29.62 29.7
C-22 -CH:- 37.07 37.0
C-23 -CH, 27.84 279 ]
C-24 -CH; 15.27 15.3
C-25 -CH; 15.84 16.0
C-26 -CH, 16.02 16,1
C-27 -CH; i4.59 14.7
C-28 -COOH 179.01 180.5
C-29 -CH,- 109.42 109.6
C-30 -CH; 19.24 1.4

From the above discussion it was confirmed that the compound [l was betulinic

acid ([3-hydroxy-20 {29)-lupen-28-oic acid], structure, fip-22).
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3.9 Favestigation of 13,1*,:

he fraction D/Py was further fractionated by EiAce and the polariy ol the
solvent was gradually increased by the addition of methanol. The eluted Samphes
were collected in different concal flasks and five different fractions were
oblained according to their Rr values on T1.C plates. Fraction DaPs gave round
spol It was further washed with n-hexane for several tmes to remove associated
coloring materials. The residuc was crystallized with EtOAc-MeOH mizture. The

crystals were dricd and compound 1 was obtained

3,10 Characterization of compound-111:
3.10.1 Physical characteristics and chemieal tests of componnd-1H:
Compound 111 was soluble in & mixiure of chloroform and methanol Melting

peint ol the sample was found 1o be 277-279°C. It gave violet color with vanillin-

sulphuric acid reagent indicating that compound 111 might be a triterpenc.

3.10.2 Structure elucidation of the compound-111 by spectroscopic methods:
{t} UY spectroscopy:

The compound-11]1 had an abserption maximum at A, 22%.0 nm in MeOH.

{ii) IR Spectroscopy:
The IR (KBr pellet} spectrum of the compound H1 had major absorbance al
2939.3 em™ for -CH; str. 1735.8 em™ for ester C=0 str, 1365.5 cm™ and 1243.9

em™ for C-H str.

(iii) '"H NMR spectroscopy:

The '"1I-NMR spectrum of the compound-I1! revealed the signals at d 1,674, 0,778,
0827, 0.840. 00,836, 0.93 and 1.022 for seven methyl groups. Two broad singlets
at 4.674 and 4.558 for the olefinic protons of H-29 A singlet at 2.027 was

observed for methyl group of acewate (T1-32). A multiplele at 4 44 was vbserved
for i1-3,

{iv) "C-NMR Spectroscopy:

The ""C-NMR spectrum of Compound [l gave 32 signals indicating that the

compound cantained 32 carbons. By DLPT-135 and their expansions all the
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carbons were distinguished. DEPT teehnigue indicated the presence of 8 methyl,
'l methylenc. 6 methine. 6 quaternary carbons in the compound 17

In the "C-NMR spectrum a signal at 171.01 ppm indicated the prescrce of a C=0
estér group in the compound. The deshiclded peak at [530.9%ppm was assigned 1o
the quaternary carbon (>=C-} attached with an olefinic carbon, which was
supported by the presence of a signal at 10937 ppm due to the olefinic carbon
(CHz). The signal at 81.02 ppm was assigned a methine carbom attached with a C-
Q group.

The C-NMR spectrum of Compound 11 gave carbon signals at 38,454, 23,762,
R1.026. 38.102. 35451, 18.257, 34.28%, 40.90. 50.403. 37.134. 21.003, 25174,
37.837. 42,874, 37.493, 35.627. 43.030, 42 350, 48.041. 150 074, 29.900. 40 016,
27979, 16.013. 16.200, 16,313, 14541, 18032, [09.378. 19.332. 171 010 and
21.327ppm,

Comparing UV. IR, TH-NMR. and ""C-NMR spectral data with the hterature value
of reported compounds™ the following structure was clucidated as lupeol acetate,

Table-12: The comparison between 'H-NMR Splitting patterns of compounil
IIT with reported data™ (Lupiol acetate):

g’:i 'H-NMR | 'H-NMR (refy | C/H No. | "H-NMR "H-NMR (reD

i - - I, - "

2. - _ 9. ; -

3. 4.44 4.47 20. - -

4 - - 21. - )

B - - 22. - -

3 - - 23. 1.778 0.76
7. - - 24, 0.846 0.84

8. - - 25, 0.827 (.83

9 - - 26. 0.836 0.93

T ] B 27 0.930 .93

I _ - 28 1.022 X
12, ; ST e T T 1674 3.67

13 - - 7 29 4.558 4.56

14 - - 30 1.674 1.68

15 ; - 3] _ -

15. - - 32 2,027 2.01

17. - - - -
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(¥) Structure of compound HI:

Fig-30: Structure of Lupeol acctate.

{¥i) Comparison of compound-111 with reference Lupeol acetate:

Molecular formula of Lupeol acetate is: C32Hs205

Tentative molccular formula of Compound 111 is: C3;Hsz0;

Melting point of Lupeol acelale is: 277-279"C

Melting point of Compound-II is: 277-279"C

Finally the ’C-NMR data of compound 111 was compared with *C-NMR data of
known triterpene compound published earlier. Tt was found that the data fitted
very well with the published data® of Lupeol acetate. The comparison of the '*C-
NMR signals of Compound 11! and Lupeol acetate is given in Table-13.

Table-13: The comparison hetween “C-NMR speciral data of compound IIT with
reported data® of Lupiol acetate:

C/H { Carbon | 13C-NMR | |3C-NMR & | C/H | Carbon | 13C-NMR | 13C-NMH &
No. type & malt, mult. Ref Na. type & mult, mult. Rel
1. -CH;- IR 454 3R3 17, =0 43030 43.0

2. -CH,- 23.762 23.7 18, =CH- 48 350 48.2

3. =CH- B1.026 %0.9 19, >CH- 48.041 48.0

4. e 38.102 3.0 20. == 130,974 15L.0

5, >(CH- 55451 553 21, -CHa- 25.9400 29.8

6, -CH;z- 18.257 182 22, -CH;- 40.044 40.0

7. -CH-- 34.281 342 23, -CH; 27.98 231.9

8. >« 40,940 4.8 24, -CHy 16.015 159

9. =CH- 30.403 0.3 25, -CH;, 16.200 162

10, =< 37.134 37.0 26. -CH, [6.513 16.5

11. -CHz- 21.003 20,9 FAF -CH; 14.541 14.5

12, | -CH,;- 25,174 250 28, -CH, 18.032 18.0

13, =CH- 37837 37R 29, -CH;- 109378 1063

14. =L 42.874 42.8 an. -CH, 19,332 19.3

15. | -CH;- 27.493 27.4 3. L= 171.010¢ 170.6

16, | -CH;- 35.627 355 iz, -CH;, 21.327 21.3

From the above discussion it was confirmed thal the compound TIT was Lupeo! L

acetate (Structure, fip-30).
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3.1 Investigation of 1-Butanol extract:

The 1-Butanol eatract was fractionated by a Sephades L1120 gol column with
solvents water and methanol, The cluied fractions were coltected in different
conical fasks. According w the TI4 pattern siv [ractions (D -D:P) were
oblained. Fraction DwPy, gave a spol with small tailng 11 was then further
fractionated by a silica gel column. The column way first eluted by
dichforomethane and the polanity of the <olvent was wradually increased by the
addition ol methanol. The eluted samples were collected in different conical Hasky
and five different [ractions were obtained according to their R, values on TLC
platcs Traction DyP; pave round spot, Tt was further washed with n=hesane lor
several himes 0 remove associated colonng materials, The residoe was white solid

crystal. The erystals were dried and compound [V was ohtained

3.12 Characterization of compound-1Vv:

3.12.1 Physical characteristics and chemical tests of compound-1V:

The compound PV was soluble in a misture of dicholoromethane and methanal. [
gane reddish color when tested by Salkaw oshi method mdicating that the compound may
be a sterond Again il developed reddish Brown color when tested b phenal-sulphurs,
acid, indicaling (hat the compound may contazin a sugar reaidue Meling point of the
compound was found to be 178"

3.12.2 Structurc clucidation of the compound-1¥ by spectroscopic methods:
(i} Ultraviolet spectroscopy:
The UV spectrum of the compound was recorded and was found that the

compound had absorption maximum at Ay.. 229 nm in methanod

(ii) Infrared speefroscopy:
The IR (KBr pellet}y spectrum of the compound 1V had major absorbance at
35654 for —OHL 29316 ecm™ for -CHx sty 1652 9 em™' for C=C ste.

(iii) 'H-NMR speetroscops :

The "H-NMR of the compound-1V revealed signals at 0,635, (.752. (.791, 0,791,
0.868 and 0,964 Tor methyl groups. A multiplete was observed at 3 20 For 1-3. A
distorted doublet was observed at 5.30 for H-6 A doublet was observed al 4,35
lor the anomeric proton of glucose, Multipletes were obsersed at 3.34-3 .80 for the

oxyimething protons of glucose.
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{iv) *C-NMR spectroscopy:

The "C-NMR spectrum of Compound IV pave 35 signals at 36.544, 29.36,
78.795, 39.34, 121.764, 140.014, 33.761, 31.573, 49,893, 37.192, 20.725, 38.651,
42.521, 56.441, 25.549, 29245, 55990, 11,501, 19.334, 36.945, 18.894, 39.652,
22721, 45,554, 18.561, 28.827, 19,334, 24.201, 11.359, 100.809, 73.251, 76.171,
69.904, 75.556 and 61.482 ppm.

The signal at 78.79 ppm indicated the presence of a deshielded oxymethine group
which is supported by the presence ol a signal at 100.80 for an anomeric group of
glncosc. Signals at 121.76 (C-5) and 140.01 (C-6) ppm in the “CNMR spectrum
indicated the presence of a double bond in between a quaicrnary carhon and a
methine carbon.

Comparing UV, IR, 1H-NMR, and *C-NMR spectral data with the literature vaiue
of reporied compounds® (he following structure was elucidated as [}-sitosterol-3-
O-p-D glucoside.

{v) Strucure of compound IV

Fig-37: Structure of P-sitosterol glucoside.

(vi}) Comparison of compound-1V¥ with refercoce B-sitosterol glucoside:

Molecular formula of B-sitosterol-3-0-B-D glucoside is: CasHeOs

Tentative meolecular formula of Compound IV is: C3sHgnO5

Melting point of f-sitosterol-3-0-f-D §Iucnside is: 178°C

Melting point of Compound-1V is: 178°C

Finally the BC-NMR data of compound IV was compared with BC-NMR data of
known steroid compound published earlier. It was found that the data tted very
well with the published data®’ of i-sitosterol-3-0-B-D glucoside. The comparison
of the “C-NMR signals of Compound IV and p-sitosterol-3-0-B-D glucoside is
given in Table-14.
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Fable- 14" Comparison of "U-NMR i Campound IV with reported data (13-

sitosterol glucoside)

CH [Carbon | PCNMR | PCNMR | CH | Carhon | "C-NMR | "CNMR
No. | type ppm ppm (Ref) | No. tvpe | ppm ppm
- oo | (Re
1. [ 1 36,544 {3650 19. | -Clh 19334 | 1937
2. | - 2936 | 2040 20. | =OIE 36945 T 3088
3. | =0 78795 I8 99 21, | -CIh 4 iKR94 [ TwAS
4. | -CH.- 3934 5 3951 | 220 | WCHL- | 39652 | 3968
s »Cx 125,764 | 3185 23, | e 22 | T2y
6 | =CH- 140.014 | j40.12 24. | =C1E | 45554 | 4569
7. | -CH;- 33.761 33.80 25, | =CH- | 18.56] 1861
8. | =CH- IL5T3 Y 26, | -CH, | 28837 | 3878
9. | >CH- 49,893 49.99 27. | Ol | 19334 19 26
10. [ -C< 37092 | 3717 28, | -CH: 1 2420] 24,21
il. | -CH:- 20723 2095 29. | Cllv § 11359 | 1145
12, | -CH»-_ | 38651 | 386 C -1 100809 | 10691
13, | >C< | 32,537 #2248 G |-l 1 73251 |7 7335
14, | =CH- | 5644 36 35 Cs ~ ] 7671 | 7826
15. | -CH:- 25.544 25,66 «, ~ | 69004 6099 |
16. | -CiHs- 29 245 29,14 N 73556 | 7560
17. | >CH- 55 990 SSO8_ | Co | - | 6LdBD | 61T
18. | -CH; 11.501 11.54

Cy-C," (Carbon of glucoside)

By analyzing the speciral data UV TR, FH-NMR. C-NMR o vompound TV and a
b ¥7ing p

comparative studies with the literature values ol the reporied compounds™. The

structure of compound IV wis determined as J=sitosteral-3-0-3-1) piocoside.

Literature showed that this compound way isolated for the first ume from the

leaves of this plaat.
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3.1} Conclusion:

fhilemea peniagvna is a local plant. Doring the present investigation four compounds
were isolated from the .plunt evitract. Steroidal compound namely f-sitosteral and
stigmasternl were isolated from the DOM extract and [i-sitosterol glucoside was isolated
from the t-Butanol extracl. Twoe other compounds Betulinic acid and lupen] acetaw

related to pentacyclic triturpenes of lupane sertes were isolated frum the 1iOAC exiract.

Betubnic acid and [(-sitosterol glucoside were bioactive compounds. Betulinic acid 15 a
chemopreventive  agemt where  as  [bsitosterol  glucoside was  found to show

hypoglycaemic activity ™™

Although the compounds are known compounds but they are first time 1solated from the

leves of Dillema pentagina.

The other plants of Ditlema genus are used as a traditional medicine. Extensive chemical
works have been done. Literature showed that betuline and betufinic acid are comman
constituents of this genus plant. But Diienia pertasyinag is not recopnised as medicinal

plant in most literature

S0 we can justify that the plant D pentagine can be used as a medicinal plant. Since it

r - " 1
contzins the bicactive compotnds™,
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A0 SUHARY

Ditlenia pemtagvna of family Dillenizcea is a local medicinat plant and widely
distributed throughout Bangladesh. Its focal name s Hargeza. The plant is said to be

used in sores, carbuncte. neuralgia, pleur and pneum,

A collaborative rescarch program was done by National Cancer Institute {(NCT)
Maryland. USA and Department of Chemistry University of Dhaka on the
Biological activity of some of the Banuladeshi plant; Diffenra pentagyne is one of

them.

From the literature survey 1t is evident that g number of compounds have been
isolated from the bark of Diflenia prataginag hut the leaves were not studied in
details. Therefore the present propram is designed (o study 1he leaves of Dillenie
pentagyna. In this program chemical studics was carried out to isolate pure
compounds from the plant extracts and was churacterized by chemical and

spectroscopic methods.

The lcaves were coltected from the forest of Modhupur, Fangail. Leaves were cul
mto small pieces, air -dried. dried in an oven a1 40" and powdered for the prosent

work,

The dried and powdered leat of Dillcrma Pentagyna {19 kg) was extracted with a
mixture of DCM:-Me O3 £1:1). The combined extract was filtered of evaporated Lo
dryness and finally dried by high vacuum in a Ireeze-dryer to give 69.39g (365

*3) of salid material.

DCMMeDH extract (69 302) of leaves was suspended nowater (.50 and was
pamitioned with dichloromethane (1 La3Y a1 room lemperalure using a separating funncl.
After panition two parts were obtained agueous and dichloromethane parl. lhe
dichloromethane part was evaporated 10 dryness (33.68g) and was further panitioned

(Scheme-2) with ag. 90% MeO! : Hexane (1: 1) Two parts were obtained, Hexzne and
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(Scheme-2) with ag. 90% MeOII : Hexane (1013 'wo parts were obtained, Hexane and
aq. 90% McOHR part. Both the parts were evaporated to dryness and the solid mass was
10.053g and 19.16g respectively. The aqueous suspension was treated with ethyl acetate
{0.3L % 3). The ethy] acetate soluble layer was scparated and evaporated to dryness
{2.12g). "The remaining aquecus part was further parutioned with 1-butanol (0.73Lx3).

The 1-butanol soluble part was separated and evaporated 1o dryness {3.5g)

The ag. 90% MeOIl extract {19.16g) was lracbonated by silica gel column
chromatography and ejghy different fractions (DP-DP;) were oblained Fraction DgP;

gave single spot and comply wiih the positive test of steroid.

The structure of compound | was clucidated from its physical charactenstics and

various spectroscopic  data  wmeluding UV, IR, 'IINMR AN VPONMR

spectroscopic analysis.

From the spectral data 1t was {ound that the compound T was a mixture of two
steroids  1he ""CUNMR speetral data were compared with the reporied YONMR
spectral data ol simlar steroids. From the spectroscopic analysis and comparison
with the reported value it was confirmed that the isolaled compoundl was actually

a mixture of B-sttosterol and stigmasterol.

Fig: Structure of B-Sitosterol
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Fig 12(b}: Structure of Stizmasterol

Although p-Siosterol and stigmasteral are known compaunds but these are first
time isolated from this plant.

The EtOAc extract was fractionated by using dichloromcthane foliowed by
methanol. Fraction DnP: pave round spot. It was washed with n-Hexane and
crystallized It gave vielet colour with vanillin-sutphuric acid reagent indmating

that compound 11 might be a triterpene.

The structure of compound 1T was clucidated irom its physical characteristics and
various  spectroscopic  data  including UV, 1R, 'H-NMR and C-NMR

spectroscopic analysis,

The C-NMR spectral data were compared with the reported '"C-NMR spueetral
data of similar compound. From the spectroscopic analysis and comparison with
the reported value jt was confirmed that the isolated compound 11 was actually
Betalinic aeid.

a4

Fig 22: Strecture of Betulinic acid
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The fraction D) Py was further fractionated hy cthyf acetate followed by methanal,
The eluted samples gave five ditferent fractions, Fraction 12,P; eave round spot. it
wasy further washed with n-Hexane for several Gmes to remove associated coloting
materals. The residuc was crystallized with ethyl acctate-methanol mixture. The
crystals were dried and compound 11T was obtaincd.

he structure of compound 11 was elucidated from its physical characteristics and
various  spectroscopie  data  including UV, IR, 'H-NMR and '*C-NMR
spectroscopic analvsis

The 'H-NMR and '"C-NMX spectral data were compared with the reported 'Hi-
NMR and “C-NMR spectral data of similar compound. From the spectroscopic
analysis and comparison with the reponed value it was conlirmed that the isolated

compound 1] was actually Lupeol acciate.

ISIARY

Fig 30: Structure of Lupeol acetate.

Although Lupeol acetate is a known compound but it is lirst ume isolated from
the leaves of this plant.

The 1-Butanol extract was fractionated by a Sephadex 1.11-290 gel column Amaong
all he fraction DWPe gave a spot with small tailing, Tt was then further fractionated
by a silica gel column. The column was first cluted by dichloromethane and the
puia'rit}' of the selvent was pradually increased by the addition of methanol. Five
different fractions were obtamed according 10 their R, valugs on TLC plates.
Fraction DsP; gave round spot It was further washed with n-hexane for several
times to remove associaled coloring materials The residue was white solid
crystal. The crystals were dried and compound 1V was obtained

HOS



The structure of compound 1V was elugidated from its physical characteristics and
various  speclroscopic  data ineluding UV, TR, YFI-NMR and - VC-NMR
SPECLrOSCOPIC analy is,

The “C-NMR spectral data were compared with the reported 'C-NMR wpectral data of
similar compound. From the spectroscopic analvsis and comparison with the reported
value it was confirmed that the isolated compound 1V was actualiy  [-vitostero)
glucoside. I was also first timo isolated from the feaves of fitferr PeRIAg VR,

PN v
fH \ - -lu."
oH \OH

Fig 37: Structure of [-sitosterol glucoside,

Dillenia pentugyre is a local plant. Four compounds were isofated from the plant extract.
Steroidal compound namely [b-sitosternl and stigmasieral were isolated from the DUM
extract and [-sitosterol glucoside was isolated from the |-Butanol extract, Two other
compounds Betulinic acid and lupeol acetate related to pentacyclic triterpenes of lupane
series were isolated from the EIOAC etract,

Betulmic acid and [-sitosterol glucoside were binactive compounds. Betulinie and is a

chemopreventive agent whure as fsitosterol  glucoside  was  found 1o show
. .- 5%
hypoglycaemic activity™ ™.

Although the compounds are known compounds bul they are Hirt time tvolated from the
leaves of Diltenia pentagyna.

The other plants of Dillenia genus are used as a traditional medicine. Literature showed
that betulin and betnlinic acid are common constituents of this renus plant But Pefienicr
Pentanmg 1s not recognised as medicingl plant in most literatire,

So we can justify that the plant D pentagyne can be used as a medicinal plant Since it
contains the bioactive compounds™,
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