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1.1 General:

Among all the creation of Allah human being and nature are Interdependent. Plant

kingdom has sUPP0rlcd to safegllard the survival of the human being on earth from

the emergence of tbe civilization, In fact a major part of the four basic need, of

human life that arc food, cloth. medicine and shelter are obtained from plant

kingdom. The raw materials for tne'e items are directly and indirectl} produced

by tbe plants and are v.ery ,eldom used by them but .,erve humanity in many ways.

A major part "f the global energy re'luirement is als" supplied b} the plant '(lurce
a, fuel.

Plant, are important to human III many other "aI's. The role of fore,ts and other

types of natural vegetation In controlling foods and clImate regulation are "ell

kno"n. Plant products haw played an important role in the need of human being

from the ancient time. The primary compound glucose and the by product o~ygen

which are most essential f"r our life are produced in plan! from the simple

compound, carbon dioxide and Waler in the presence of sunlight and chlorophyll

by the process of photosynthesis. But thiS i, n"t possible for animal>. So. they

depend on plants. Plant produce. througb metabolic activities, not onl), food

materials but also other ,ubstanees, ,ueb a~ glyeo,ides. steroid,. alkaloid" re,in,.

essential oils, tannin" flavonoids, pigments etc. Tbese arc 1I,uall}, called secondary

metabolites of plant kingd"m.

Since disease. decay and d~ath have always co"exi,ted with life. the study of

diseases and their treatment must al,o have been contemporane(lllS with the dawn

of the human intellect. It is apparent that whatever progre,,, science might have

made in the field of medicine over the years plant still remain the primary source

of suppl} of many important drugs used in modern medicine. Indeed, the pOlentia!

of obtaining new drugs from plant sourcc, i, so grcal that thousand, of substance"

of plant origin ate now being studied for aClivil} against such formidable foe, as

heart disease" cancer, diabete, and AIDS.



This type of studv is sure to bring fruitful results, bceau.,e of the fact that the

plant kingdom represents a virtually untapped re,erVOlr of new ~hemical

compounds and it has been estimated that only '5-15% of the approximately

2,50,000-5.00,000 species of higher plants which is more than '80,000 are

medicinal has been investigated pharmacologically' Thus, these arc conoiderabJe

chances of findmg new natural compounds with pharmacological activitie,. llseful

for the development of n~w drugs, Scientist, are nov" working together to find out

new drug for incurable di,ca\c~, Taxonomi~t, Chemist, Hiuchemist,

Pharmacologist and Pharmacist are working under collahorative program for

makmg a plant prodUCl (s) into a commercial drug.

1.2 Medicinal importance of plant material~:

Medicinal plants include plant materials such as foliage. b<lfk. root. flower~. fruit,

.\eed~ and biochemical or physiological by-product, whieh may be used as wch or

in other forms like extracts, infusions, decoclions, powders etc. and naturall}

available chemical compounds isolated from them to produce drugs for human and

veterinary usc. The~e plants are closely related \0 or arc abo among the group that

produce essential oils, condimenls, spices and other higher forms of plant life that

exert specific inJ1uences on mctabohsm in general.

Med,cln<ll plants are now incre~singly hcing used in raw, ,em i-processed and

polypharmaceutical form as medicine Ea~lern medicine, which is playing a

slgnificant role in providing relief to a great number of people in ASla and to some

extent in the whole Mediterranean region, Its allied system i,e, "Herbali~m" or"

Phy,iotherapy" is also heing practiced in one form or another around the globe

from time immemorial.

Nature served as the source of all medicinal agenls for human since the prehistoric

days, Even today, natural products and their derivatives and analogs represent

over 50% of all drugs m clinical usc of which higher plant derived natural

products accounting for ca 25% of the total", The World Health Organization

(WHO) e,tlmates that 80% of the people in developing countries of the world rely

on traditlonal medicine for their primary health needs, and about 85% of the

2



traditional m~dicine involves the us~ of plant extracts, 1'hi, m~ans that ahout 4

billion p~ople in (he world rely on plant a\ sourc~s of drugs J,

Plants are u,~d as a means of treatment of diseases from the early day, uf

civilio-:ation on Earth. It can he traced back over five millennia to documents of the

early civilization in India4 The medicinal use of plants in the lnd"tn subcontinent

is found in the 'Rig Veda' (4500-lfi-RC). the Indo Aryans u,ed the soma-plant

(Amani/(I muscaria) as a medicinal agent5.

Biologists and Chcmi,ts 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 tr~atment of various diseas~s,

Extensive re~~arch has r~sul!~d in disco\'ering many drugs from plant sources.

Secondary metabolities like steroids. terpenoids. alkaloIds. glycosid~,. volatile

oils. f1avon(llds and vitamins etc., which are synlh~sized by plants, showed

biological properties. Many bioactive compounds ,,'ere isolated and are still

eomm~rcially used fur the treatment of various dis~ases,

Now that a good number of the plants med in indigcnous remedies to treat or

present livestock di~~ases have been elassified hoth scientifically and ethnQ

taxonomically, Thi, is expected to make a 5ubstamial contribution to the field or

ethno vetennary research and to devdopment on Cameroon and clsC\,here.

Formal research in ethno veterinary medicine will no doubt help \() confirm the

claim~ made by ethno veterinarians with respcct to the efficacy of ethno

veterinary treatmcnts hy ethno veterinanans. The idca or using medIcinal plants to

tr~at livestock is not new. Many of the active ingrcdient~ in chemically

manufactured drugs were originally dcnved from plant compounds (e.g,

pyrethroids).

In th~ past two centunes, chemical inv~stigation and pllrification of extracts of

plant, for their medicinal propertie,>, based on pharmacological studie, and thosc

uscd as toxins and hunting poisons in their native habitats. have yielded a number

of u,eful compounds which have proven6.1 to be indispensable in the praetice of

3
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modern medicine. For instance, the cure alkaloid, from Soutil Amaica Vines had

long been used by nalive 10make arrow poisons, and African slrophomhu,I' species

and calabar bean, yielded medicinally usdul cardiac glyco,ides and

physostigmine respectively. whicb were ()riginally used a; urrow and ordeal

poi,ons in their nativ~ babitats.

Slime active constituents' from plants:

Mineral salts:

The salh of potas;ium and calcium arc e'peciall} important. Pom,;ium salt;

possess diuretic properties. while calcium 'alts contribUle 10 bone structure, 10 lbe

regulation of the nervous 'ystem and to thc rc,i,tance or the patient to infection,

The salt, of pota;sium are j()und in abundancc in almost all plants and they are

generally present in solublc f"rm. CalciUm sail; arc much less soluble and rcach
the body only in small amounts,

Silicic acid i, also pre,ent in alm",t all planl' and ,Orne conlain largc amounts.

This acid aet> as a slrengthcner of conjunctival li;sue" especially of lhe lungs.

thus providing ;ome slight increase in rcsistance 10 pulmonary luherculosi5. A

balanced diet provides sufticient inlake of mineral salls. Thosc supplied by

medicinal plants are associated ",ith the other active principles and the medicinal

action of such mineral constituent, is of ~uppIementar} importance.

Organic Acids

Organic acid, (malic. cilric. tartaric. oxalic, etc,) arc al,o COmmOnconsliluents of

plants: they accumulale_ for example. in rruit,. The} acl in certain caSe, a, mild

laxative, especially tartaric acid and its salt~.

Mudlage

Mucilage 'n plants has the property of s"'ei!ing ;n waler 10 produce viscous

pollulions. It is lili, properly thaI produces their physical laxative effect: waler i,

relained in the intestine, ",hich prevents Ihe contents from hardening and On the

4



contrary, acts as a luhricanl. At the Same time the contenl of the intcstine

increases 1n volume, increasing its pressure on lhe walls of the organ and fin/oring

peristaltIc movemcnt. In addition, thc mucilage forms a protccli'e coat on the

mucosa ,0 that irritants (such as acids. salts etc.) arc unable (0 come in contact

wIth inflamed of diseaseJ tissues. For these reasons mucilaginous drugs arc used

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

Alkaloids

Alkaloids are nitrogenous compounds that have more or less marked adlon on the

cenlr~l nervous system and often on the peripher~l nervous ,ystem, Some

alkaloids arc among the most powerful poisons knuwn, Plants containing alkaloids

are used in traditional medicine: for example, Hyoscyamus niger (Ajwain

khurasani) is used as a liniment to reheve pain, Atropa bel/adona and Aconitum

are \vcll known plants containing alkaloids.

AlkalOlds frum Rauwolfia serpenlin(l h~ve attracted glohal attention. Today we

hav~ encYclopedic publication" on alkaloids isolated from plants and ela"ilied

mto various potcntially active pharmacological groups,

Glycosides

Glycoside, are substanc"es that arc decomposed into a non-sugar parl and one or

several sugars when hydrolyzed by enzymcs. hy dilute acids or alkalis or by

boiling. I hcir medicinal action i, duc to the non-sugar part of thc molecule,.

\\,hich are chemically "ery diverse, The sugar parI of" lhe molecule generally

int1uences thc ,olubility in water and hence its absorption by the body. Glyco,ide,

pre,ent in digitalis, strophanthu<" urginea and vcratrum are very cardia-active and

al [he same time increase diUreSIS Some glycosidcs found in aloe, cascara, rheum

and cassia species are powerfullaxahves.

Saponin glycosidcs ohtained from glycyrrhiza, cinchona. aeseu/us. aralia, ginseng

have important medicinal uses. Some glycosides strengthcn the blood capillaries

and prcvcnt thc ,mall cutaneous haemorrhages ,0 frcquent in (he aged.

5
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Saponin~

Saponins are also glycoside,. Their outstanding phY~lcal character is (h<lt their

aqueous solutions froth greatly; this is the reason for their usc a~ detergents and it

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

fatal by dissolving the red bold corpuscles.

Tannins

Tannin> have the property of precipitating proteins. They are widc,pread through

the plant kingdom, as I'or exampk in oak hark, walnut leaves, the w1110\\'8, roses.

acacia, bauhinia, ptcrocarpus. terminalia, pOlenlilla species etc. in the Iree state

and In large doses they irritate the mucosa; in small dose, they precipitate ,mall

amounts of proteins in the cells of the llluco<;a whj~h are thus rendered

impermeable; other irritants are thns prevented prom penetrating to the deeper

layers of damaged muco,a, hence healing i.1aided. TIllS property also e>:plains the

use oftannin.\ as antidiarrhoeal and in the trealment of certain bllrn.'.

Volatile oils or essences

The volahle oils occur most frequently m special glands, either wilhlll the tissues

or on the epidermal surface, Their medicinal activity is very variahle. Some act on

the c~ntral nervous systcm c.g. anis~ oll (carminative) or oil uf vmrmwood

(stimulant). Many increase the secrction of gastric Juices (saliva, stomach and

intestinal juices, bile) and hence increase appetitc. They aid digestion and

regularizc intcstinal action. When placed on the mucosa, On "'uullds or even on

intact skin they can increase the flow of blood, Especially of leucocy1es

(hyperaemia).

Some v()iall1e oil containing plants c.g. JLllllper alld Carum copticum sllmujlate

secrelion of urine; these are used to rcdncc accumulatiun of water dropsy in the

body, Menthol is digestive and a local antIseptic. Aromatic herbs and essenlial

oils have attracted much attention from tbe cosmellc, ,oap and flavouring

llldustries ill recent timcs.

6
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Resins

Resins arc secreted by special gland, ,imilar to those thaI produce ~olalile oils

and frequently at lhe same time as these, The) are not volatile: they arc LL,edas

skin irritant, and purgatives e.g, iromoea. asafoetida. myrrh, rodophyllum ete.

Bitter principles

Bitter principles do not eomprise an) one chemical group. f"r their only common

property is their bilter taste. But this properly i, of therapeutic significance. Taken

by mouth they incrcasc the ,ecretion of digcslive juice,. and so Increase the

appelite of the patient. Among the bitter drugs arc artemi<,ia. swertia. gentian root.

centaur)'. margosa and fumaria.

Antibiotics

They are extracled from fungi. the so-"alled lower rlants (of whi"h the be,t

known is penicillin). They are of the utmost medicinal imr()rtance since th"y eure

a number of infeetiou<, disea,e,.

Although a majorily "f antibiotics are cxtraeted from fungi. some anlimicrobial

acti~il} has also been found in ~ertain higher (angio<,pcrm) planl,. which explains

the anli infective action atlributed to ,uch plant<"

Several spccie, of a genu, of gourds (Tricho<,anthe.'. Cucurbitaccac) wide'rr~ad

in Asia contain a toxic protcln lrichmanthin. Preparations ba<,cdon [hi, compOllDd

appear to have ribosome.inaclivating properties and ,eleclively kill cells infected

with HIVLO.Although the rOOISof T. kirilowii have traditional medicinal uses in

China, Taiwan and Korea a number of AIDS ,uffer, in the US who took thi,

preparalion On th~ir own initiative suffered ,evere ,ide effecls, including death,
ill ustrating the neces~ity for adcq ualc te,ting of ~uch matcria b.

Mo,[ of the major chcmical gmup~ of natural prodllcl.I ba,c yielded compounds

with anti-HlV activit} and in tbe revicw, li,ted below over 80 ,uch compounds

are depicted: more continue to appear in lhe lileratur~. As an illw,trati()n. a few

plants and their active conslitucnts are gi~en in Table-(a) and formulae in fig
below:
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Table-(a): Plant constituents with anti-HIV activity:

Constituents Plant source Observations
Alkaloids
Castanospermine
Michellamines A-C Ancistrocladus korupen.\is Michellamine 13 has broad
(Naphthy lisoq umo! in (Ancistroc ladaceae) range 01' anti-HT\" act]vity.e dimmers)
Anthraquinones
Hypericin Hypericum spp. (Guttiferae) Antirctroviral activity;

Iclinical tnals (1991)
Coumarins
Lycopyranocoum ~rin Glycyrrhiza glabra Inhibition or giant cellGlycycoumarin formation '" HIV-mfccted

cell cultures
Dimeric
sesquitcrpencs Seeds of Gossypium spp Inhibitory effect '" HrVGossypol replication
Flnvonoids
Glycyrrh izoflavone G!ycyrrhil.~ glabr~ Similar aCllon to liquoriceIsol icofiavOllol coumarllls
I,icochalcone
Lignans
(-)- Trachclogenin Ipomoea cainca Suppresses rh, integration

(Convoolvul~ceae) of proviral DNA Into
cellular ~enomc

Pcntacyclie
triterpenoid •• Slycyrrhiza glabra ,,' lthn Asymptomatic Hi VGlycyrrhizin spp. carrier, experienced

dclaved developmcnl ofSaJaspcrmic acid AIDS svmntoms
Polysaccharides
Sulphated Various Chines> hcrbal In vitro inhibitory activitypolysaccharides medicmes including against mv

Viola Yedoensis (Violaceae)
Prunella vulgaris (Labiatae)
Alternanthera philoxeroides
(Amaranthaecae) .

Tanins
Tetragalloylquinic Commercia! tannic acid HIV reverse transcriptaseacids inhibitors

In 1804, lhe natural analgesic drug morphine (8) was isolated from latex of

Papc.'er sommferum capsules (opium) used I.or depressanl action on various paris

of the nervous system, The other important plant derived drugs have heen

discovercd and inlroduced into modern science. Some cxamples of early drugs

10



such as strychnine from Sirychnos nux \'omica (1817), cmetine I-rom Ccphaeli,t

ipecacuanh" (1817), caJJdne (9) from ThnJsincns;s (1819) and quinine (10) [rom

Cinchona spp (1820)11.

110.

0,

Morphine (8)

M,

NMe

CHOI-I

CH,

Caffcin~ (9)

I

'>"

Quinine (10)

In this modern age, a numher of bioactive alkaloids were isolated fi:om poi,onous

plants bascd On folkloric history. Reserpine. lL~ed in western medininc as an

antihypertensive and tranquilizer was isolated from the East Indian Snakeroot.

Rauvol(ia serpenlina L. Bcnth. Ex Kurz, has been used for centuries as a native

Kast IndIan medicinal plant. Codeine (11), ~tropine (12), ephedrine (13), cocaine

(14), theophyline (l5), scopolamine (16), I-hyoscyamine, pilocarpiM, \'incristinc.

vinblastine etc. arc good examples of useful modern drugs 12,1,1 i,olated from

poi~onous medicinal plants.

II
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Codeine -(II)

( ) CH(OH)-CH(OH)->JHCH,

Ephedrine (13)

Atrophine {l2l

Cocaine (14)



Ph

OOCIIC( CHzOH

Theophylline (15) Scopolamine (16)

The new antimalarial compound artemis;nin (17) has been lsolated from the

Arlem;"Ja anmw herb. Ancient Chinese medicinal texts wrinen two lh"usand

years ago mentioned that the herb was used a, a remedy for malaria. Arlcmether

(18) a synthetic analogue of artemisinin has been developed in lhe People.,

Republic of China as an antimalarial agent". A novel cumado derivalive

calam,lide A (3) is 11 rever,c - lran<,cripta,c inhibilror di'covcrcd from the

Malaysian rainforest tree Calophvllum lanigcrl<m by Ihc U.S. National Cancer

Institute. 1l exhibits syncrgi<,tic anti-HI V aCliv;l} in combination ",jth nllcle[l~ide

re~erse transcript, inhibitors.

"

Anemidinin (17) Arlcmether (l~)

At least two thousand years ago tree had been known for its toxic properties . •Tbu" Julius Cacsar recorded that Catuvoicus, king: of the Eburencs, poisoned

himself with ycw ratber than face capture by Cae<,ars legionslS, Many otber earl}

accounts ofyc" poisoning have been reported 10,Recau,e of this, initial chemical
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,tudie' of thc c(}n,tituents of iew concentrated primm;l) ()n its toxic principles.

culminating in the structure elucidation of the first taxanc diterpen()icis in the

1960's and taxol, an anticancer taxane diterpenoid deri\ed from the yew Iree.

Taxus brevifoUa. In 1992. which has been approved" For the treatment of

relractory ovarian cancer. It ,s this. imnic that the yew. long kno\,n a,>a tree of

death. showed the SOurCe of one of the mo,t promising and important new

anticancer drugs of the last twenty years.

In 1996. N. Nahar el.ul. isolated Four terpenoids namel) lupeol (19). betulin (20),

betulinald~hyde (21) and be!ulinic acid (22) From the hark of Z,zyph"-,, rll~uw and

Zizyphll,I' ()cllupli,,".

"'

(19) R ~ Me. lupeol

(20) R ~ CH;OH, betulin

(21) R ~ -CHO, betulinaldch)de

(22) R = -COOH. betulinic acid

Mamun et.al. (200!) ,Iudied the effect of f'ler<!\pumum ucenfvlium and

Plerospermum semls"xillalum a~ normal, T)pe ) and Type II diabetic model

ral,"'. The methanol extract of bark of f'. "ccnfolium ,howed a significant

antihypcrglyeemic effect in monodiabelic (p<O,OI). Type II (p<O,05) and l"ypc I

•



(p<O.OI) diabetic model ral" Melhanol extract of leave.1 of I'.wmi\a)illlaium

~ho"ed significant lowering of ~erum glucose in normal (p<O.05-0.01). T}pe I

(p<O.05) and Type !I (p<0.05) diabelie model rats. ChlMoform extract of leaves

of P acer-ijalium ,howed significant anti-hyperglycemic effect (p<O 05) on Type 1

diabetic model rats.

Mosihun.aman el.all<l ~howed tha! hu,k "f PlartlaKo ovala, leaves of Gymnema

~)'lveslre, bulbs of Alhum sali.-um, Allium apu and Spirulirtu plalensis

(cyanobacteria) had hypoglycemic effect in Type 1 and Type l! diabelic m"del rats

when the sample< were fed simultaneously "ith glue"se load. The~e three plants

did nOI sh"w any signilicanl h}poglycemic activity in any of lhe model rats under

fasting condition, Bul with glucose load, !' p"'"a. G ,'ylvesln: and S, pIa/ens;" in

Type I model ral< and only with S. /'Ialenl'il' in T}pe II model ralS.

The juice of MomardiC<Jchamnlia i, applied found the e\es for lhc Cure of ~ight

blindne~s21 and juice of the Mom"rdica chara",ill and its differenl lowered bhlOd

fraclion glucose ".

Rh izome 0 f Costu~ speciou, luber of X"phro;e p,".\' I"hero \'Uand bul b ()f Szephanw

hernarulifolia, used by tbe local people and lraditional healers in lbc Easlern

Hirnala}an bell wcre ••tudied lJ by Mosihun:aman "t.a!. for their effecls On serum

glucose lewis in nondiabetic and diabetic rat models at different prandial atates .

However, wben fed 30 men before the glueo,e load. both C. '>pecious and N

lubero,<(l ,howed hypoglycemic effect. !n NlDDM model rals. IV, lubero.I'(l

opposed rise in "erum glucose level "ben it wa ••red 30 minutes before the glucose

load. whereas S. hemamiJjul", bad a tendency 10 raise the serum gluc()~e level.

Trigonelia fuen"mgro~cum {melhi) possesses lremendous importance as a

medicinal shzub. One of the popular use, of T ji;cnumf{m<,<,um is to reduce thc

blood glucose lebel of diabctic patientsl'. Hoi water exlract of aerial parts of 1'.

foenumgraec"m is used againSI sore throals.
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The effects of orally administcred e.~[raets of Co('cmJa indica (leaves and steam),
S)'zi:J"'nI cumim (sccd,) and M"s" pamdiswc"l (fruits) were in~estigated II in
nondiabdic and streptozotocin (ST/) induced Typ.e I and fype 11diabetic model
rats. The re~ults revealed thai S cumini had no slgnificant on blood gilicose level~
in any model of rat,_ A consistent hypogl}cemic activity was found with C mdica

and M paradisiacal powdn and extracts in nondiabetic and Type 11model rats
when fed simultaneously with glucose load. The results show that C. indica and
M. paradisiacal have hypogl}cemic properties possibly medicated by enhanced
di,>po~al of gluco~c through increased in,ulin sensitivity. Taraxerol. stigmasterol.
3,4-dihydroxy benzoic acid and catechin I,olated by N. Nahar eLal"" from antl-
I!lV activc and hypoglycemic cxtract, of "is.\'i,1Iigma ruhigino.l'lIm plant. They
al,o identified and qllantified of phenolic acid<, in the leaves, bark and stem of the
plant1).

Dotriacontane, methyl octad~canoate and octacosanol-I '"'ere isolated 2' from the
chloroform extract oxalis cumicu/(,Io Linn. Five ph~nolic aceds were identified
and quantified in aqueou<, 80% ~thanol extraci and also three fatty acids were
identi fied and quantifi ed in the dichl()mmelilane extract ()f thi, plant.

M. Iqbal choudhury<" (2002J isolatcd two ncw novel diterpene laelone~ namely

suregadolides A (23) and n (24) from a dichloromclhanc ~xtract of Sun'gada

multiflartl bark. Suregadolidcs A (23J .,ho,",ed modcrate inhibitory activity ,n a

mutant yea,t ,train bioassay.

o

(23J R, ~ R1~ ]3-011 Surcgadolidc~ A

(24) R, = R1~ ct-OJI Surcgadolides B

16



Cemell" ".\'wllea (Thankuni) has laxative. diuretic and antichloristic affects'o. 11

acts as a tonic and blood purifier. It i, also a h(}ll'ehold rcmcdy'''ror ,kin diseases

like chronic and obstinate eczema, chronic ulcers, syphilitic sores etc. The leave'

of thi:, plant are a household remedy tor the treatment of carll' sta!;e of dysentery
in children,

Camptothecin (CPT. II) ha, heen isolatcd Ii-om CamplVln"c" aellmmala tree

native to China, Camptothedn was remarkably active in the life prolongation (,f

mice treated with Ll210 leukemia cells'2 showing activity in doses betwecn 0.5

and 4.0-mg/kg body weights in rhis mou,c life prolongation a"ay_

The commercial valuc of drug products still derived from higher plants is considerable

and should not be underestimated. for example, in I'!XOAmerican COnSumer;paid ahout

48 billion for prescription drugs derived ;alely f'om hlgher plant sources Table-(b).
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Table-(b): Somc cxample of ~conomically important pl;ml-d~ri\'ed drugs and

intermediates lhat are obtained commcrcially rrom whole plant sourcc.,3!-3(,

Compounds or Class Plant sources Therapeutic uses

A, Alkaloids: Comum maculaturn Paralyses the central
I.Hemlock alkaloids nervous sy.,tem
(Conime, v-coniceiJ~c' .
2.l'iperine Piper nigrum lnscnticidc for

houseflies.
3.Pelletierinc Pun;ca granarum Trejatment of

~eworm infcctions
4.Tobacco alkaloids l'/icoliana lobacum Increase the heartbeat.
(J\icotine) blood prcssurc is

increa<,eu.
5.T:~:;anc alkaloid, 4tropa belladonna Oplhaquinology.
Atru ine)
6.Coca alkaloids Frythroxy!on cora Local anaesthetic in
(Cocuine) eye surgery and

dentistr
7.Cinchona alkaloids Cinchona spp.(Chinchona Antimalarial
(Quinine. cinchonine) burk
8.0pium alkaloids n_\ Papaver wmmferum Analgc~ecs, antltussive I(P;;:~vcrinc_ m~;~hine
9.Reserpine Rallvolji" serpenl;na! IAntihypertensivc

L.13cntham ex KurL,
IO.Strychnine alkaloids Sirychnos I"nalli Antidote
(Strychnme und brucine

I ;;.COlchic:o~ alkaloids Co!ch;cmm aulumna/e Diagonosis or Gout
Colchicines
J2,Ph'so,tigmine Ph 'sosti rna venenosum Choliner "I j,Catharanthus C(l[haranlhu,~rI);'eu.\'!" Anticancer
(Vinca)
]4 Taxo] Taxus brevifo!ia NUll Anticancer I
B. SlerOlJs: Dioscorea spp. Oral contraceptives and
] ,Hormone, (Mexican/yams); Soyabcan- other steroid drugs and
Stigmasterol. derived stigmasterol, hormone8.
(hecogenin) DigitaU,\'purpurea I,., D. Cardiotonic glycosidcs
2.Digitali~ glycosides lanata (cardenohdes)
(Digoxin, digito».in,

I ~itoxin)
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Plants have medicinal. herbal. cosmetie~g-IO)7 and therapeutics uses too. A list of

plants which are used as herbal remedy are sighted below:

51.]\""0.

I.

2.
].

4.
5
6.
7.
8.
9
10.
II.
12.
I].
14.
15.
16.
17
18.
19.
20.

21

22.
2].
'4

25.
26.
27.
28.
29.
30
31.
]2.
]3
]4.

35,

N"arne of Diseases

Acne

Age Spots
After-Shave
AlOS
Alertness
Aller ie Reactions
Allergies
Alzheimer's Di~ease

I Anll~e tic
I Ant! A In

Anti 8aeterial
Anti ers irant
Anti Viral
Anxld
I A hrodesiae
I A etlte Stimulant
I Appetite Suppressant
Aromathera
Arterial Disease
Arthritis

Asthma

ASlTin"'ent
Athero,clerosls
Alhlete's Foot

Attention Deficit Disorder
Attention S an increase)
I Back Pain
Bacterial Anti
BedweUlnl!
Bee Stings
Bladder Infections
Blisters
Bloat;;:;
Blood Circulation
(increase)
Blood Pressure (lower

Plants

Aloe Vera, Calendula, Cornflower,
Feverfew, Goldenseal, Green Tea,
Lcmon taSS, Violct
Onion
Sa e
Aloe Vera, Green Tea
Gink 0
Aloe V~ra
Gink 0
Broccoli, Gink 0
Cornflower, 51. J()hn'.~ Wort
Broccoli, Gink o. Ginse'J,ll:, Green Tea
Green Tea
Sa e
Aloe Vera, Green Tea. St. John's Wort
St John's, Worl, Valerian
Gink 'C).,Ginsen
Mint, Tanii2n, Thyme

I Beans, Fennel
I An c!ica, Lemon rass
GinkllO
Aloe Vera. Angelica, Broccoli. FC'v~rfev.'.
SI. John's Wort
Aloe Vera, Chamomile. Feverfew, Ginkgo,
Mar""ram, Valerian
Scented GeranlUJn
Gink 0
Aloe Vera, Calendula, Garlic, c;oldens~al.
Lemonorass. Th me
Valerian
Gink 0
St. John'" Worl
Lemon Balm

I Va!Crian
Calendula, Parslev, Savor Summer)
GJrlic, Parsley
Aloe Vera, Calendula
Ore"ano
Ginkgo

Ch~rvil, Chives, Garlic. Green T~a, Onion,

19
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36
37.
38
39,
40.

41.
42.

43,

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55,
56,
57.
58.
59.
60.
61.
6'

63.

64.
65.
66.

67.
68.
69
70.
71
72.
73.

Blood PresSClre (re ulate)
Blood Purifier
Blood Sugar :Normalizer
Blood Thinner
Bo""els " Inflammatory
Di,ca,e
Breath Fre,hener
Breast -Increase Mother's
Milk
Acne

Age Spots
Aflcr-Shavc
AIDS
Alertness
Aller ie Reactions

I Allcmics
Alzneimer's Disease
Anli,e ll~
AntI Aging
Anti-Bacterial
An~~rallt
Anti-Viral
Anxie!
A hrodcsiac
~ elite Stimulant
A elite Su ressant
Aromathera y
Arterial Disease
Arlhnli,

Asthma

Astringent
Atherosc leros; s
Athlete's Foot

Attention Deficit Disorder
Attention S an (increase
Back Pain
Bacterial Anti)
Bedwettin
Bee Stin 5
Bladder Infections

Tomato, ~~.lerian
I Ginsen , Green Tea
I Echinacea
Aloe Vera, Beans, Ginsen ,Green Tca
Garlic
Green lea

Anise, Fenne!, Pilrsley
Ddl, Fennel

Aloe Vera, Calendula, Cornllower,
Feverfew, Goldenseal. Green Tea,
Lemon rass, Violet
Gmon
Sa~e
Aloe Vera, Green Tea
(jink 0
Aloe Vera
Gink ()
Broccoh, (iink~()
I Cornflower, 51. John's \VOrl
I Broccoli, Gink 0, Ginseng. Green Ie,!
Green Tea
Sec
Aloe Vera, Green Tea, St, John's \'/OTt
SI. John's Wort, Valeri~n
Ginkgo, Ginsenf!
Mint, Tarra on, Thxme
Bean" Fennel
An eliea, Lemon~rass
Ginkgo
Aloe Vera, Angelica, Broec()h, Feverfew,
SI. John'~ Wort
Aloe Vera, Chamomile, feverfew, Ginkgo,
Mar'oram, Valerian
I Scented Geranium
Ginkgo

I
Aloe Vera. Calendula, Garhe, Goldenseal.
Lemon ra.IS, I ~vme
Valerian
Gmk 0
SI. John's Worl
Lemon Balm
Valerian
Calendula. Parslev, Savory (Summer)
Garlic, Parslev
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L
77.

74.
75,

78.
79.
80.
81.
82.

83,
84.

85.

86.

88.

<9
90
91.
92.
93.
94.
95.

Blisters
Bloating
Blood Circulation
(incrca<,e)
Blood Pressure (lo'Wer)

Blood Pressure rel':ulate
Blood Purifier
Blood Su ar NormaliY.er
I Blood Thinner
Bowels - lnf1ammatory
Discas~
Breath Freshener
Breast Increase Mother',
Milk
8rea,n - Fullne\> while
Nursjn~
Bronchitis

Bruises

Burns

Cancer - Breast
Cancer - Colon
Cancer - Eso ha cal
Cancer - General
Cancer - Liver
Cancer Lun
Cancer - Pancreatic

I t\loc Vera, CaJcndll1a
Orc anD
Ginkgo

Chervil, Chives, Garlic. Green j ca, Onion.
Tomato, Valerian
Ginscn , Green Tea
Echinacea

I Aloe Vera, Beans, Ginscn , Green Tea
G,arlic
Green Tea

Alllse, Fennel. Parslev
Dill, fennel

Dill. Fennel

Borage. Hyssop, Chamomile, Oregano, Sl.
John's \Vort, Thyme, Viol~l
Bay, Borage, Calendula, Carav.'av,
Cornf1o\ver. Fev~rfew, Hyssop, Sage, SL
John's Wort, Rosema
Aloe Vera, Calendula, Chamomile,
Eehlllaeea, Onion, St. John', Wort
Broccoli, Green Te."
Groccoli

I Grccn Tea
Aloe Vera
Green Tea
Aloe Vera, Groeeoli
Green Tea
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Drugs actingW on mental aeti>'if}" central nervou~ system, urinary and
reproductive systems, skin and mucous membranc~:

Dro"s arreet;n mental activit
l.yscrgi~ acid Hallu~inogenie, from ergot alkaloid,.
die!nvlamide
Me,calinc Haffucino '~nic. from pevotc caetu,
Cannabi, I HaflUClno 'en;cJorm tne re~in of cannabis s~tiva
Purinc b~,cs Stimulatc mental activity: coffce, tea, cocoa. kola. malc'

cte,
Cocaine Mental ,tim ulan!, from the leavcs of Erylhr()xylum

"'()ca,
Ginkgo biloba Improve, snort term memo!y
Gin,cng Improve, mental concentration particularly m ,",

elderly,
Galanthamine I Contain alkal"id,for treatment of Alzheimcr's desea~e
Hypcrieum Popular hrbal remcdy fm rclief of mild moderate

deprcssion,
Sage Rcvivcd interest m its "" for counteracting memory

loss,
Rc;er ine Depresscs mental activity. u,cd in psychiatric treatment.
Yohimbinc Similar a, rc~erpine, found in various spccle~ ()f the

Avocvnaccac
Valcrian, p~>siflora Sedativc ~nd hypnotic; aid slecplc"ness and ,ml"ove

sleer. quality
Analeptic drug~ (stimulants of the CNS;n addition to the mental stimulants

indicated abo"e\.
Picrotoxin Treatmen! "f barbiturate poisoning. found in Anumlrla

COCCI/III,I'

Lo dinc I Obtained from L"neiiu In lala
Strychnine Weak analeptic; to-xic d()sc; pr()duce spinal convulsion,.

from Sir 'cnmn.\' ,
Camphor Weak analeptic, Obtained fmm Cinnumomum

camphora.
Ceutral nervous system

Tropane alkaloids Effective '" ,h, alleviation of ,h, .'ymptoms of
Parkinson's di,ease. U,cd m trcatment of !ravel
sickness and delirium trcmen~

Gelsemium ro()t Clinlcally to high toxicity. Occasi()nally used "amisoasmod ic~
Anal esie dru ,

Morphine Effcctive foe relief of SeVere pain, Th, principal
alkaloid ofo ium.

Codeine Although l~ss active than morphine it is a mUch safer
drug for thc rclief of mild pain and for u~e as a cough
SU[lores,ant

22



Drugs acting on the urinary and reproductive systems:

Diurctics Xanthine derivatives "' present m man} heverages (tea,
coffee,) promote dilation 01 ,he renal medullary blood
vessel". Digitalls glycosides improve th failing heart thereby
increasing renal "e-;'fusion and glomerular fillration;

Diuretics and Buchu, beaberry. juniper. copaiba. These include drug" u,ed I
urinarvantise,Rcies for rhe treatment of ev~titis and urethritiS.
Dmgs a~!lng on the Preparations of ergot were traditionally used U1chilbirth and
uterus, then largely replaced by the isolated alkaloid ergometrine.

Admmi.,tered as its salts it has a direct stimulant action on
<h, uterine muscle "od reduces the llleideee of postpartum
haemorrhage.
Black bow '" 0 uterine tonic ood sedative used fm Ib,

, prevention of mlscamage <cd Cm dysmenorrhoea after
childbirth.
Hydrastis is employed for menorrhagia and other menstmal
disorders.

Oral contraceptives Numerous plants have been and om being. tested fm
anti lerli Iit)' activity,

Male impotence Papavenne (under careful medical supervi sion),
ohim bi ne( erecti Ie dysfunct ion)

Benign prostate A number of phytoedieinals "el imployed Ie treat the
h"ne~"lasia iBPH) , m loms of BPH.

Drugs used on the ,kin and mucous membranes:

Emollients ""d These ineludc a number of vehicle~ used in the preparation
demulcenv. of ointments, creams. lotions. etc. and include Ilxed Olls(e.g,

olive, arachis, coconut, lheohroma), fats ("'ool-fat, lard).
waxes of animal origin (bee8wax, spermaceti). gums (acacia,
t,agaeanth) and mucilages (psyllium, elmback)

Absorbents Starch, al \Dates, charcoal
Astringents Tannis. krameria, catechu, galls, Aspidospcrma. hamameh~, I

pomegranate rind. kinos.
Counter- irritJnts CJmphor, turpentine. capsicum, aconite, methyl salicylate. I

mustard seed.
Antiseptics Tars, eucalyptus oil. thyme oiL eugenol, thymol. cajuput.

Anti-inflammatory Corticosteroids used locally, matricaria, arnica,
w'ents
horiasis "od Comfrey. allanto\D. eadeol1, evening pnmerose oil,
eczema treatment chrvsarohin, lithospErmum, savin, myrrh, grindclia.
Wound coverings Type of wound covering is important in the healing process,
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1.3 Description of family Dilleniaeeae:

1.3.1 General descriptinn:

Trees or shrubsJ!. ~ometimes climbing. or herbs; leaves alternate. simple. entire or
loathed; but petiole ~heathing. more rarely with laleral deciduous stipules.

Flowers regular. hermaphrodite, often showy. white of yellow. Sepal; 5. rarel}
mOre of fewer, imbricate. per,islen!. often accrescent, Pelal~ 5. rarel} more or

fewer. eadueeu,. Stamens many, h~pogenou,; anthers innate: dehiscence

longitudinal, inlror~e of lateral. or by terminal pore>. Carpels I-many. free or

cohering: styles Iree. stigma simple; ovule~ soilitary amphilropouS. of few
a,cending. or numerou~ On the ventral suture, Fruit indehiscent berry-like. "r

dehisccnl follicular. Seeds I Or fe". arillate. rarely rather numerous and (Dillenia)
exarillate; testa erustaceou,. raphe short: albumen ne,hy: embry'o minute. Thj~

family consi,ts "f more than 400 spccic~ in 10 genou~. It is widely found in
tropical and subtropical region,

1.3.2 Medicinal impl}rianee of Dilleniaceae family:

The fruit juiee of D, indicu is used a, cxpeclorant in cough miXlUres. The fruit of

D, md,ea is ,aid to possess tome and la~ative properties and used for abdominal

pain. The leaves and bark are used a~ aSlringent. The alcoholic extract of the
leaves of D. indica possessed eNS dcpre"anl activist in mice"" (Bhakuri. et al.
1969). The ,eed of D, indlcu showed anlimicrobial aelivily"" (Lakshmi. et aI.,
1979).

The DTilenia pemagynu Roxb (Beng: Banchalta. Ilargeza. Fam: Dilleniaceae)is a

medicinal plant and widely distributed throughout Banglade>h, The plant is said
tlo bew used in T.E .. fislula. >ore. carbuncle. neuralgia. pleur and pneum41

(Asolkar. et aI., 1992).

1.4 General description of the genns Dillenia pentagyna:
A large deciduou,-'i," tree with a straighl cylinurical bole. 30-70 ft. In height anu

8-10 fl. in girth. bearing a rounded croWn of large leaves. 2-3ft, long nd 0.5-lft.

broad. Flowers are yellow. numerous fragrant. fruits orange yellow. 0.5-0.75 inch.

in diam. Succulent and edible. D, penlaK)'na is available in Modhupur foresl.
Tangail.lt is also found in Khagraehari district.
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Pklll ••.•1: Pholollnl ph of [)1II~n/IJpnrttlK)'''IJ Irrr,
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Picture_2; Collecting the leaves of DiJ/enill penlugynlJ
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Pieture-3 (a): Close photograph of Difl~,lia pentagyna leaves

Pieture-3 (b): Close pbotognph of Dil/enia pentalfJ'na leaves
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1.5 Chemical investigation~ of Dillenia indica and Dillenia penagyna:

An extenSl\'e literature survey on the genus Dillenia showed that a lot of chemical

work has been done on different species of this genus. 1 hese arc as follows:

Nilima and her co_workers41 in 1975 isolated a new pentaeyclie triterpene

lactone, 3j1-hydroxy lupane-13j1, 28-laetone (25) with betulinaldehyde. betulin.

lupeol, IJ-slloSleroL berulinic acid and myricetine from the stem bark of D, indica,

W-hydroxy lupane-13j1. 28-1aetone (25)

Pavana~a"i\'am44, e[ aI, in 1975 reported two flavone, 3.4',5,7 tetrahydroxy-3'-

meth"xy flavone (dlhydroisorhametin, Hi) and 3, 5. 7 tr;hydroxy-3'-4'.dimethoxy

flavone (dillenetin, 27) from the D indica.

Dihydroisorhametin, (26)
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Dillenetin, (27)
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]n 1976, Sundararamaiah. et al" .. reported the isol~tion ofbctulin and [l-,iw<;terol

from the heartwood of D indica.

Tiwari. et a!''' .. 1979 i-'Olaledand identified four compound,. 3". 5'-dihydroxy. 4'.

3-dimeth""y flavone-7-0-j3-D-glucop)'rano~id" (2g1. 45.7.3"- 4' p"ntahydroxy

flavon-3-0-j3-D-glucopyrant>~ide (2')) and 5.7-dihydro~y. 4'-metho;;:y flavone-3-

O-j3-D-g!ucopyranosJdc(30) from the slem bark of D. indica

Oll

'"

3",5"-dihydroxy, 4'. 3-dimctho.,-y

flavone- 7-O-j3-D-glucopyranosidc (28)

4.5.7,3".4' pentahydroxy tlavan-

3-0-j3-D-gllleopyranoside (29)

"
'" d,

5,7-di hydroxy, 4' .mcthox)'

Flavone- 3-0-fl-D-glucopyranoside (30)

In 1979, Ti"ari cl al" .. reported a compound. Naringenin-4'.O_[4_0_(j3_D_

glucopyranosyIH3-D-xylopyranoside] (31) from the ,tem bark of D. penl"I-,.'wla.
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Naringenin-4 > -O-l4-()-(~-D-glucopyranosyl)-~-D"xylopyranosideJ (31)

Kamala P. Tiwari4&, Savitri D. Sriva~tava and Santosh K. Sriva~tava reported thc

isolation and identification of a new saponin named Cl-L-rhamnopyran05yl-3~-

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

cvidcncc.

Cl-L-Rhamnopyranosyl-3-~-hydroxy-lup 20 (29)-en-28-oic acid (32)

Chief content of the fleshy sepals are tannin, malic acid, arabmo-galactan and

glucose, Thcy also contain an arabinogalactan, betulin, betulmic acid. and

flavonoids. Bark and wood contains flavonoids, betulin, betulinic acid.

betulinaldehydc, lupeol, j3-S1to~tero I, myricctinhydroxy lactonc,

dlhydroisorhamnclin, dilletin and gluco5ides. Leaves contain flavons,

cycJoarlenone, betulinic acid, n-hentriacontanol and j3-sito5terol.

The earlier work on the stem of thc plant Dillenia pentagyna (N. 0, Dilleniaceae)

was reported by Tiwari ct al'9. In this paper the authors reported the isolation and
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characterization of a new diterpene, dipoloic acid [7-hydroxy-pimara- (J5:16)-

ene-19-oic acid]. (33) by physico-chemical techoiques.

'-'OOH

[7-hydroxy-pimara- ( 15: I(j')-ene-19-oic acid. (33) J

1.6 Objective of the prescnt research work:

Medicinal plants are selected from published folkloric use of plants. information ITom

ethno botany and ethno pharmacological reports. Plant materials are also selected from

chemotaxonomic data. Sometimes medicinal plants arc alw studied by selecting

medicinal species of the active genera.

A collaborative research program was don,e 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; Dillenio pen/ogyno

was one of them

From the literature survey it is evident that a number of compounds have been

isolated from the ba,k of Dillenia pen/ogJmo but the leaves were not studied in

detail. Therefore, the present program is designed to study the leaves of Dilfenio

penlagyno. In this program chemical studie~ will be carried out tn isolate pure

compounds from the plant extracts by various chromatographic methods. Then the

isolated compounds will be characterized by chemical and spectroscopic methods.
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2.1 General method"

rhe following seet;on., of th,,> chapter arc a hr;ef desnipt;on of the variou.,

method followed in extract ion. !ractionation and pur; ficat ion 0I' the ,om pOllnd, in

the course ore~perimental work."

2.1.1Sol~'enhand Chemic'll~,

Analytical (}rlaborator} grade ~olvcnt, anll ,hcmical, were u~cll in all expcriment
anll the.,e werc procured from E. Merek ((,erman}') "nll nDH (England].

Commercial grade of dichl(}romcthanc. eth}1 acetate meth~nol. acelone and
ab~olute alcohol were distilled prior to u<;e for e:>.tractionand chromat"graphic
separation.

2.1.2 E~'aporati"n,

All cvaporatl(}lI wa, pcrl\,rtlled at redLlt;cd prc""ure lI,in)! rotary ,:OcUllm
evaporat"r at bath temperature n(}t exceeding 40"C. Small volumes of non.

aqueous ,,)I~ents were concentrated h} blowing with nitmgel1 at room
temperature.

2.1.3 Freele.lIrying'

All freeze-drying operations v.ere carried out with a Varian 801 model LY.]-TT

and HETOSICC (Denmark) freeze lIr}er. Organic -'olvenl> were complctd}
removell b} evaporation and using drying pump' bef(}re freeze-drying Aqucous
extracts and fraeti"n, "ere tirst frozen in round-hot!Olllcd flash 111a mclhanol
frec£cr (1IETOFR1G CAS. Dcnmark) at -30"C to -.,5"C and finally the materials
Weresubjected to free7,eduring operation.

2.1.4 Chromatngraphic techniques:

2.1.4.1 Thin layer ehromatogr~phy (TLC);

Tv.o type~ ofTI.C plate, were u,ed thrllughQutlllc e.\perimell1S:

(,j Pre-coatcd Tl.C plate,>: 0.2 mm Ihin coating 01 silica gel GF", on

aluminiUm sheet~ and

(ii) Manually prepared gla,>~plate.,.
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(a) Preparation of the plates:

Thin layer ehrOlUillographie (TLC) plates were prepared by spreading a film 01'

aqueous slurry (gel: waler=I:2 w/v) of silica gel Goo, (iF". (1" Merck, 7731) over

the entire surface of the 2x8 em glass plates in 0.2 m thickness, The plates were

dried in air and finally a~livated by heating ,H IIOl>e for 1 hour lollowed by

cooling at room temperature,

(b) Application of the sample and denlopment of the plates:

For arrli~allon of the sample, caplliary tubes were used The TLC plates were

developed by the ascending techl1lque in TLC tank u~ing selected solvent sy~tem

(c) Sohcnts s,'stcm:

The solvents bf different polarity u~ed for lhin layer chromatography are given

below:

(1) For le~s polar frJctions and compounds binary solvenl system, were used e.g,.

(i) Diehlornmethane: ethyl acetate (in different ratio)

(ii) Dichillromethane: methanol (in dilTerent ratio)

(iii) Elhyl acetate: methanol (in dilleren( ratio)

(2) For more polar fraction, and compounds tl'inary solvent systems were used.

e,g"

(i) I)i chloromethane: methano I: waler (i n di ffere nl ratio)

(d) Locations of spots:

Irrigated plales were developed by one of the following melhods 10 detect (he

positioll of the SpOh.

(,) UV light: Examination under an UV light source with two different

wave lengths (254 nm and 350 llm)

(ii) Iodine vapour: The plates wcre exposed lo lOdme vapor for a lCw

minutes to detcct the location of spots.

(ill) Vanillin in sulfuric acid (1%): The plates were sprayed wilh 1%

vandlin in concentrated ,ulfuri~ acid and (hen heated for 10 minutes at

120~C to visualize the SpOlsol'bands.
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(lV) eerie (IV) sulfate in sulfuric acid (I'Yo): the plates were sprayed ",ilh

the reagent folh)\\'ed by heating 111 an oven at 120(lC I'or 10 minute,.

2.1.4.2 Column chromatography:

(a) Column;

Glass columns of differenl sizes gla" lube (90emxIOem,i.d, and 60cmx3em,i.d)

fitted with a rota now and small burelte like gla~s column (30em x lem i.J.) fitted

wilh Tenon flow control unil were used for chromatographic separat1ons,

(b) Stationar~ phase:

For normal pha~e chromatography column grade silica gel 6()-230 \\(as used. For

rever~e phase chromawgraphy Sephadex LH.20 gel (particle sin 15-IOOmm,

Pharmaeia. SW~lkl]),

(c) Preparalion "fsilica !:elilash column:

"10 prepar~ particular column, the required amount 01' ~ilica gel was ~\,ell~d into a

seketed solvent (e,g. hexane, dichloromelhane. ethyl acetate or a mixlure of

diff~r~1ll sotvell!.l in diIT~r~nt ratio) and th~n poured into the column wilh

cOlllinuous flow of .the solven!. For homogeneou~ packmg. the column was

equilibral~d \vith two to thre~ column volume, 01 >olvent, Normal phase column

chromatographic separation wa~ performed by gravitational /low with solvent, of

inerea,ing polarity, A fish aquanum air pump (EK 1;000) was used to apply

pre"ure in the fl~sh column. The air pressure wa, p[(H'ided with a ,ain tube, The

airflow from th~ aquarium pump wa\ adjusted \Q give tbe required pres,ure (1-2

bar) for a suitable elution sp~~d.

(d) Preparation or Sephadex LII 20 gel e•.•lumn:

The required amount of sephadex r.f-! 20 gel (particle ,;/e 25-1 OOmm, Pharmaeia.

Sweden) was suspended in water containing 0.1% I-hutanol (preservative) for IWO

hour~ .The g~l was degassed (-30 min) with oeea,ional shaking .'the column was

conditioned with three column volumes of water followed by methanol and

acetone. Th~ column was then ~quilibrated with three column volumes of wmer.

The conditioned column was then ready for ,ample application.
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(e) Application of the ,wmplc into the column:

The crude extract Or >ub fraction thereof was applied into the column either as a

s"lution or in a po"dered form. 1"0 apply the extract in powder Imm Ihe sample

wa~ dissolved in a parllcular solvent Or a mixture of solvent, and ~dica gel

(sample: gel. ]:2 wiw) was added to the sample solution and the mixture was

evaporated 10 dryness The dried materials were ground thoroughly in a mortar (0

make fine powder and the powder was then applied into the column,

To apply the sample in the form <Jf><Jllition i( was dissolved in a minimum volume

of the column equilibrating solvent and was apphed into the column. The ~ample

layer was levelled by gentle tapping on the column. On top of this layer ahout 0.5-

I em of the siliea gel was phlced so that the ~urface of the bed was not alTected

dunng solvent applieation.

(I) Fractionation and munitoring proeedure:

After application of the sample. the columns were eluted with the equilibraling

solvent and the polarity of the mobile phase was either Jl1creased gradually by

addmg hexane, diehloromethane, ethyl acetate and methanol (for silica gel

column) or decrea,ed gradually hy adding water, methanol and dichloromethane

(for Sephadex l.H-20). The eluted samples were collected in conical Ilash or test

tubes and (he fractions were monitored by TLC \Ising different solvent system,

(>ec 2.1.4,1, C). Fractions Were combined on the ba,is ,,('(heir R/o value,.

2.1.5 Speetro~copie methods:

(a) Ultraviolet (UV) 'peetroscopy:

i\ Shllnad/ll UV 160 i\ recording spectrophotometer was uBed to record

Ultraviolet (UV) spectra. The sample was di<,<,oived in a suitable solven( and the

solution wa, (aken 111 a 1cm x Icm qllarl/ cell for recording the spectrum. Milin

hands (I'm,,) "'ere recorded as wave lenglh (nm).

(b) Infrared (IR) speetroseopy:

The Infi:ared (lR) spectra were recorded as Kilr pellets using a Shimadz\I FT-IR-

8101 spectrophotometer, Major bands were recorded in Wa"e number (em.I),
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(el Nuclear magnetic rewnanCe (NMR) spcctro~copy:

Thc 'II and I'C_NMR ~pectra of pure compound, were re~ordcd on a Brukkcr400

MH~spectrometer u~ing CDCI, (for non Polar eompound\) and CDlOD (lor polar

eompound~). Tetra methyl ,ilane ('I"MS) wa, ll'ed as Inkrnal refcren.:~ in every

case. The DE?r experiments of 1"l_NMR 'pectra were "btained b} v~r)jng the

pulse w;dlh (0) b) 135". "the chemical ,hin (~l v~lue, 'Hre reported in ppm ami

~"upling con,tants (.I) Were mea_med IIIHz,

2.1.6 Melfin~ point:

Melting poinl, were rerecorded b) in,erl;ng a small amoullt of lh~ ,ample into a

capillary tube and lhen mealured in an OGAW,' SLTKIm~TlingpoilUapparalu~.

2.1.7 I'reparation ofvanillin-,ult'uric acid r<'a~enf:

To prepare vanillin <,ulfurle acid reagellt. Olle gram "j" vanillin was dl>solved in

100 ml of conee'nlrated ;ulfuric aCid, The prepored .Iolulioll wa~ lhen kept in a

gla" made 'pra)w. lrriga(~d '1I.e plak' were 'pra)'~d and heat~d al 12(l"C for 10
minutes.

2.1.8 Prepa ration of Cerie (iv) su Ifafe-~uIfuric acid rea~en I:

O~e gram PI' eerie (;v) ,ulphate wa, dissolved in 100 ml of 5N ,ulfmie acid I"

prepare thiS reagent ["heprepared \OIUlion"a, kepi in a gla" madc 'pra}cr

2.1.9 The Salkowski test for ~ter"i,h:

Small amount of sample was di,sol\-ed in a mi.~l",c "f chloroform and melhanol.

then a few urop~ of eonccl1lralcd sulluric acid wa; added to lhe ,olutioll, A
fedu;,h color developed for stcmid <,51.



2.2 Chemical sludie,

2.2.1 Collection of pia nl rna feria I,:

Leave, of D,lIen;a !'em<lJ,ynl/ "'cre COllcClcd from Modhuplir I'on,,!. of the district

TangaiL Bangladesh. Tile leave, "ere collected lrom matured lree "ith the help of

a taxonomi,l of Bangladesh National Herharium (I3NH). A ",ucher specimen Iva.'

made and il wa, suhmi-lted 10 thc BNH (Ballglade,h i'Janonal Herharium) for the

reference (llACB Accc,sion No. 2Y447j, The leave, "ere cm inlo small r,ece'.

air-dried and finall} dried in an ov~n at 40"C rhe drl~d Ieavc~ "ere made into

powder by grinding in a Cycl(l\~c grinding machin~ (200 me,h). 'Ille rowder wa,

stored in airtight "ide-mOUlh bottle, and wa, used lor '>lIb,equellt e~traction>.

2.2.2 Extracti"n

(a) Extraction of plant powder with di~hl"r"mcthanc: methanol:

The dried and powdered leave> of D,!lenro f'l!nlagl't1ll (I, Y kg) Wa, laken 'n a few

precleaned doth hags. The bags "ere transf~rr~d into a ,tainiess ste~l tank.

MixllIre or I"lCM:MeOH (1:1) wa, added into the tank '0 that the ,oivent

immersed the wh"le hag. rhe extract wa, collect~d atl~r 24 h"u". filkr~d b}

Buckner funnel and con~en\rated by a r"tavapnr. Similar rercolalionS Were carried

out for three more time~. Allthe concentrated extracts Were com hined. evaporated

to dl)'ness and finally dried hy high VaCUum in a freeze-dryer (() give 69.3'1g (3,65

%) "fsolid material (Scheme-I).

(b) Partilion ofDCM, MeOH extnlct:

DCM: MeOH extract (69.J9g) of leave, wa, ,u'pended in "ater (0.51.) and th~

suspension wa, tra",rerred into a separating funnel. The ague"u,; 'uspen,lon WliS

partitioned "ith dich loromcthane (t Lx3) at roam lemperature using a separating funne!.

After partition two parts "ere "btailled aqueous and dichloromethane part. The

dichloromethane part ""., evapmaled to dryness (33.6~g). The aqueou; suspension wa,

treated wtth ethyl a~etate (O.5L x 3). The eth}1 acetate soitlblc layer ",as ,eparat~d and

evaporated 10 dryness (2.12g). The remaining aqueou, part was further partitioned with

l-hUianol (0.75Lx3), The I-butanol ,oluble part" a,; ~eparal~d and evapmated to dl)'nes,

(3.5g). The OeM extract was further rartilioned (Scheme-2) ",ilh ag. 90% MeOH
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I-butanol (0 75Lx3). The I-butanol soluble part wa, ,eparated and evaporaled to dryne%

(3,5g), Th~ OeM extract wa, further partitioned (S~helUe-2) with a'l. 90% MeO]-]

HexJne (I: I). Two parts were obtameJ. HexJne and aq. 90% MeOI.1 part Roth the parts

\\'ere evaporated to dryness and the ",lid mass was 10.05g: and 1'J,16g re'pe~tively.

Percentage of different parts of OCM:MeOJ-l (1 : 1) extra~t of Dilleni" penl"I!J,'na is

given in table-I.

Table-I' l'er~entage of different parts of OeM: MeOn (l: I) extra~t of D,lIenia

pentagyna leave,.

ParLs Amount (g) % of dry parts

OCM extract 33,68 I. 772

FlOAc 2.12 O. I t I

I-Butanol 3,5 0.184

Aqucous parl F 0.328. ,

Tablc-l: Percentage of different parts of DCM extract of DillellJlJ penlas;ynu

!eave,.

Parts Amount (g) I % of dry pan~

Aqucous 90% MeOH extract 19,16 I 1,008

Hexane 10 05 I 00.528



Extraction of Diflenill pentagynu

[=D",,'I~h~';";""I~'''~''"''"'''C''~"~''~'«;(';''~"'~''~)~'~P~";"~d~"~'~'='~""!'=
DeM: McOH (1:1)•

~
DeM: McOH ntrilct 169,39g)

Partition withl ClI,cI,-Watcr

j.
Rcs;duc
1.75kg

L
DeM CXlracl (3-'.68g)

1,772 'X,

~
EtOAe e.,lrael

(2 I~,,)
0,111 %

l
Aqucnu> pan (14.09,,)

f'arlilinn ",ilh
E10A"

A4uenu~ Par!
Parl,l;"n ",ilb
1.1311Ian,,1

Schemc-l

]'1

I-Bulannl
eXlracl
(3.5,,)
0,1&4 'Jj,

aquc()u; p rl
(6.~5g)
o 12R %

'" ,

,'..



Column chromatography of DCM extract

l)CM eltract (33,68 g)
I'artition with
Aq. 90% MeO]']-Hcxane (I: I)

~
Aq.90% M"OlJ extract

(1916g)

C.C with Silica gel

~
Hexanc cxtract

(1005g)

00528 %

DP[ Dl'l DPJ DP4
1-8 (9-14) (15-20) 21-26

24'igr c C with ,ilica gcl

I~Yl 1 r
Dr,

27-.14

1

1)1'&
35-42

DP7
43-50

DP,
51-54

~ Washed with n-Hexane

C(lmpound I

0,015g. o,ooon %

Schcme-2
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Amount (g) TLC altern
0.R5 S~ol "ith I"n' tailin'
2.45 S 0l with ver small tail in '
2.68 Tailln~
1.13 Tailing
1.~5 Jailing
1.65 I 'Iailing

___ --.i05-. __ --l_ Tailing_
. I.~O ._L._. ,__ '1"iling .__ J

2.2.3 Fractionation "f dicbloromctha DC extract b) <ilica gel <."1,,mD:

(a) Preparaiion ofsilica gel cut",nn:

A glass column (80 em ~ 20 em: I. d,) "a, packed \\ith 250g llf column grade

silica gel using be.,ane a. eqUilibrating ,,,I,,el1l. The <.:olumnwns Ila,>h~uWilh

lhr~e column volumes of ul~hloromcthane and tinall) lh~ ~olumn heu hecame 26

em in length,

(b) Preparation of sample and application:

A4ueo,,~ ')1)%MeOH ,olublc part (I ').161l)was dissQlved in uichloromelhane and

methanol mixlure and silica gel (50g) \\'a, aclded to lhe ,,,Iuti,,n. rhe ,Iurry wa~

evaporated lO Jry"es, hy vaCUUm~vaporat()r, This wa, further dried "ith fr~~Le-

Jri~r allJ made into fillCpowder be-mortar anJ pe\tle,

(c) Fractionation ofllle applicJ sample:

I"hedried ~ample wa, applied on the tllP of tbe ~()Iumn hcd. The applieJ ~amplc

wa, fir,t cluted by d,~hloromethanc and lh~ polarity of tbe ,olvent. was gradually

increa,ed hy adding methanol. The eluted ,ample, "erc eollecteJ in 5~ conie~1

flasks and monitorcJ hy TIT and were eornb,necl "n the ha.,i, (If their R, value"

anJ finally eight fr~etions (OP,-Dr,) were obtained rhe amount 01 each fraction

anJ their TLC pattern, are given in Table-3,

l"able-3: Amount "feach fraelion and their TI.(" pattern, of DCM cxtract.

Fraction No.
De,
DP)
De,
De,
DP,
DP,
Dr,
Dr,

"

,



2.2.4 Fracti('nation ofDl',:
(a) Preparatinn of Silica gd cnlumn:
A gias' column wa, packed wilh column (60-230) grade ,ili,a gd (4XgJ u"ng

hexane a, the eluting 'olvent. fhe column \'i~\ th," equilibraled wilh three

column volume, of diehloromethane.

jb) Preparation of sample and appli,"ltion:

Fraelion DP, (2.45g) \Va.' di,>~olved ill d"hl(lf()rndhane alld methanol mi.'ture and

,ili,a gel (5g) wa~ added 10 the .,olution, fbe ,Iurry "as evaporalc'd 10 dryness by

~a,uum evaporator, Thi" wa, furl her dried "ilh freeze-drier and made lnlo fille

powder by mortar and pe~tle.

(e) Fractionati"n of the apJllieti sample:

The dried sample wa' ~pplicd on lhe top orthe C11lumnbed. The applied 'ample wa, li"l

eluted by n-Hexane and the polarily of the ",Ivem, WJ~graduall) i,,,:reased b) adding

dichloromethane. The eluted >ampb ,,"ere collected ill 30 conical nask, and monilored

by TIT and were combined 01\ lhe ba,i, of their R, value, and t1nally five froetion~

(ODP,-DIlP1) were obtained Tbe amount "f eaeh fraction and their TLC palterns are

given in the labl,,-4.

Tab le-4: Amounl of eaeh fracti On and Ih~ir TLC pane I'll' DP"

FraCfioo No.
f\,P,
0,,1'2
O"P,
001'4
DaPs

Amount 19)
a,soo
0.150
O,() 15
0.]30
0.350

2.2.5 Isolation of compound I from DnPJ:

rhe traclion D"I', (O.OI5g)wn, "'""ge c(}lrll'cdm"teri,,1 Itw"' \\'a,hcd with he~ane fm

,~veral limes to remove a'soeialeci ~()Ioring matcrial~, Aller washing a white solid

material was obtained (O.015g.) v,hich "a, dlssoived in C11;CI;. Th~ TI.C of (he

wmpound show~d a single spot in dichl"'C1melhane:he.,ane (I: I),
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2.2.6 Properties of the compouod I:

(a) l'h}"Sicalproperties:

The e(lmpound I (0.015g.) was while cr}'>1allinccompound, 'rhe R, valuc (lr th~

compound was 0.45 wilh 50% dichloromethanc in he.~al1e,Il had a melting puint

(If 128-129" C. h wa, 'oluble ,n dn;hloromethmle It wa' k5ted by ~all..aw",ki

mdbod. which developed a rcddi,h color indicating. lbal the comp"Wlldmay be a

steroid.

(h) Characterization of the enmpnund I by spedrnsCl>pie methods:

(i) l1Itraviolet (UV) spectrnseopy:

"Ihe UV spectrum (Fig-I) of the compound I had ub",rption at J..,,,,, 280nm and

22'1nm (MeOH).

(ii) Infrared (IR) spedroscnpy:

The IR spectrum (in KHr) (Fig-2) of the comp'HLnd-1had important ab<.orption

frcqucneic, at (Kill') 3421,5 (01'1),2937.4 (-Cl'h I and 2889.2 (-ell,) em".

(iii) 'H-NMR spectroscopy:

Th~ 'H_NMR spectrum (400 MHz. (DCI.d (l:ig-3) of the cumpound-l had signals

alii" (ppm) 5.351 (IH, ,. 11-6). 5.151 (IH. m, H-2.1), 5 0,1 (II-l. m. H-22'1.3.523

(broad Singlet. ()~ymelhine proton. 11-.1). 1.442-2.2HJ (du~ to melhylene and

melhine pm\ous). 0.687 (3B. d. J~6).0.804 (311. S). 0.834 (311. d. ./-8 4). O.\l21

(3K d• .J~5.()).1,009 (3K S). 1,109 (311.~). 1.253 (3B. S) (7 methyl prolons).

(h') IJC_NMR .pectroseopy:

The I-'C_NMRspectrum (CDCI.,) (Fig-Il) of the compounu I h~d ~Jgnab al '\'

37.291. 31,695. 71.81Y, 42339.140.88.121.724.31 ')02. 31.Y43, 50.169, 36.17.

21.117.39,809,42.425,56,798.24.389, 2lL2n 56.0')5. 11,885. 19.420.36 In

18.809.33.980,26.122.45.87.29.193. 19.MI. 1')06R. 23,101.12.269.3<).714.

42.339.56,896,28.936, 55,9YI. 12.00Y.40.510. 13R..>3. 129.309,51.265.21.242.
[9.012.25.427 and 12.073 ppm o



2.3 Fractionation of tile EtOAc extracl:

(a) Preparation of Silica gel column:

i\ gla<;,\~()Iumn was packed Willi ~Qlumn grade s<l,ca gel (160g) using a mixlur~

af diehloromethane and he:l.ane (I I) a, e1\lting ,,,Ivenl. Th~ column \\'~s lhen

eqllilihrated with lhre~ ~()11I0l11\'nllJOle, nf d,~hlof(\melhanc.

Column chromatography of F:tOAc extract

EtOAe ntract

Si gcl column

Compoulld II

O.OOSg. 0,00026 %

I
I),P, I

Si gel col limn

I
1>,1'.,

D,P,

<:"mllOlllld III

0,006g. O.OO(J3[ %

Scheme - 3
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(I» Prepa ra tiOD of the Sam pie and a pplicatioll:

The ethyl acetale c~traet {2.llgJ "a, dl"",lved ,n ;lIr1icient mi.,lure of

diehloromelhane methanol (1:1) and trealed I,ilh charcoal to get rid of the

a"oeialcd ehloroph}-II. Ah~r the charcoal trealment it "as ab'OI'bed 011 ,ill~a gel

4.0g and the ~Iurry wa, evaporated to drYl1e" b} a rotavapour followed b} high

vaCUUm pump, Th;~ Ilia.' furth~r dried with a frce7e-drier and made Into fine

po"der b} mortar anll peqlc.

(c) Application and fractionation nfthe sample:

fhc dried ~ample was appli~d (m lhe top of the column hed, The applied .'ample

was eluted 11,ing diehlommelhanc followell by melhanol. The polarit)' of the

'olvent was gradually inerea,ed .. 1h~ eluted 'ample, W"re collected in 48 conical

na,b (25m I) and monitored by TLC and were ~omhined on the ba~i, of their R,

values and finally eight fraclions (D,P,-D,P,) were "htain~d. The amount of each

fraction and \h~ir TLC pallern arc given in Tahle-5

Table- 5: The amQunt 0 f di rfercnt fract ions "bt~ incd h) colum n chromatography:

Fraction
D,P,
DIP)
[},P,
D,P,
D,P,
D,P,
DIP)
D,P,

Amount (~)
o 15
0.05
0.20
0.30
o O~
0.15
0.14
0, II

TLC paftern
Tailing

Round SPOl with v~ry small tailing
failing

Round spot
Tailing
Tail~g,' _
Tailing
Tailing

2.3.1 Isolation llf compound II from D,P,:

Fraction OJ 1'1 gave round 'p"t It I'a, further "ashell wllh n-hexane ror 'everal

limes III remove a"ocia{~d eol,mng materia!>, Tile re,idlle wa, ery'talliz~d with

EIOAc-MeOH mi"lure, rile cry.,tal, "cre dried and compound II ll.OOSg was

obtained.
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2.3.2 Characterization nfcnmllllnnd II,

(a) Physical propcrties

Thc ~ompound !I wa, obtain~d '" eolourk,~ 11~~dks and wcre wluhk ;11u

mi;,.ture "f chloroform and methanol. Melting poi~1"r th~ ~ample wa, round 10be

~7X-2&O"C,][ gavc "iokl ~ol()ur wllh vallillin-'Hilphuri~ acid reagent indica ling

Ihal compoulld II mlght b~ a \rilerpene.

(b) Chara cterizati,," nf the COmpnund II by spcctro'copie mcfhods:

(i) l!ltraviolcf (UV) spectroscopy'

Th~ lJV spcctrum (Fig: 13) or Ih~ compound wa, rec[\rd~d and was IOllndIhal thc
compound had absOrpli,," maXlmum a\ A,,,,,229.0 11mand 281.0 11min methanol.

(ii) lofnlred (lR) spectroscopy:

The lR (Kl3r pellcl) :.peelrum (l'ig: 14) or the compound II had maJor

abs(}rhances al 345').8 (-OJ.I). ,()OO-250() (-('nOli). 2972.1 (-CH,). 1(,85.7

(>C=O). 1451.3. 1376,1 and 882,4 (C-I'I) em".

(iii) 'HNMR sp~cfrnscopy:

The 'H-NMR (Fig: 15) orlhe eompnllnd~1lhad signal, at 4 532 (I H. S. 1-1-29).

4.661 (IH. S. H-29). 3,109 (IH. 11-3.di,lmlcd doublet dmLhlct).2.89 (IH.II-19).

0.69 (311.S. H-25). 0.76 (3H. S. l!-27). 0.88 (311.S. 11-26).0.8') (31-1.S. H-23).

0.90 (3H. S. 11-24). 1.62 (311.S. H-30) rpm for ,i., melilyl gro"p'.

(iv) uCNMR spectroscopy:

Tile "C-NMR spectrum (Fig, 18) "fComp"unli II gavc 30 .,igl1al, at 3&,69,n.05.

78,&5.38.77.55.32.18.23.34,2'). 40.M. 50,51. 37,13. 2(1.S4.~5.49. 38.26. ./2.40.

30.55. 32.21, 56.17. 46.92. 4').18. 150.(,S. 29,62. 37.07. ~7.84. 15.27. 15.84,

16.02.14.5'1.179.01. 109.42 and 19 ~4 ppm.

2.3.3 FnlctioR3tion "rlhc 1>,1'"

(3) ~reparation of Silica gcl column:

A nash column (40cm.' 2cm: i,d.) "as pilcked wilil column (60.230) gralie silica

gel using EIOAc as Ihc equilibrallng solvent, fhc column was then eqllilibraleu

with three column volume>of EIOAc.



(b) Pr~parati(ln (If lhe samille and applicali"n;

The sample (1I,30g)wa, di,solved in UOAe and wluml1 (61l_~.10)J;l'ade ,iliea gel

0.40g was added lO it alld ev~porated 10 dryne,s. Il wa, rUflhcr drie<l 'W;th a

fl'eeze-dryer and mu<le into fille pO'lder hy morlar alld pe,tle. rhe dried ,>ample
"as applied 10lhe c(}hllnn.

(e) Fractionati(ln (If lh applied sample:

The -'amplc wa, then eluled by dhyl aectale alld The polaril)' of lhe wll'enl wa,

graduall} increa,ed by lhe ad<lilion of methanol. 'I h~ elut~d 'ampl"" wer"

collected in dlfTerelll wn;eal ila,k:, ,m<l five different Ii-action, "'Cn: "blaillC<l

according to their R, valli"' on TLC plalcs, Amoum of each fracl"," and lheir
Tl.e pattern, are glvcn in tabl".(,

Tablc-6: diffcrent fraction, 01 ErOAc parl obtaln"d h) ,'olllfnn.

Fr~elioll
O,P,
D,l'l
D,P,

..Q,p,
[)2P,

i\mollmtJg) TLe patter<>
______ O..:(jll')__-. . . 1aihng

II III Tailin ,----
O.Il0.0.-__ _. Round ,pol_

--- o~-----.1--- :::::::~~-=--
2.3.4 Isolati"n (If compound III from DIP,:

Fraction D,P, gave round spot. It "'a.l furlher wa,;h"d with n-hc~ane for '",cral

limc., to remove a,soclated coloring matel'iab. 'I hc I'e,i<luewa, cry,laliized with

EIOAe-MeOH misture, The cl')':>lal, \Iere dried alld compound III (00061;) wa,
obtained

2.3.5 Properties of the e(lmIIOUnd Ill:

(a) Physical properlies

The compound III '.as 'oluhlc in a m'xturc "fchlurof"rm and melhanol. Melling

poinl (,flhe samplc wa, found 10he 277.~79"c. Il gave violel color Wilh v~nillin-

sulphuric acid reagent indic~tillg.that compound III mig.hlbe a lriterpene.
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(h) Ch"ractcrization of the cum po IIhd I] I by '1IectrU'"opil' method s:

(ij Ultraviolet(U\') 'p~dro,eopy:

The l.lV spectrum (Fi~: 23) oflhe compound wn, ,-eeNded and "JS IiHlnd th~t the

~()mpOU!ld had abs<>'-pti"l1 ma,imlltll at I,,,,,,, 22X,O !lrn ,n mc!b~nol.

(ii) Infrared (Ill) sp~elros"opy:

Th~ IR (KBr peliel) spectrum (Fi!;: 1<1) or the compound ill had major

ab,orh~llcc at 2939,3 ~m-' for -CIf, ,t,- and 1735.Xern.' J,,, C'!er C~(),tr

(iii) 'H-NMIl spectroseopy:

The 'Il-NMR (Fig: 25) "I' the ~Omr'l1Hld.11Jhad ,igllab "1 4,44 (III. m, JJ-3)

4.674 (IH. S. 1-1-2%).4,55X (III. s. 11-2%).1.674 (31,1.;,1-1-30). o,nx (311. S. H-

23). 0.X46 (3H. S. 1J-241.0,83(, (3H. S. 11-25). O.'!} (3j.1. S. JI-26). 1.022 OIl. s,

1'1-27).I 3X (3H. >. 1-1-2X)am] 2.02 (1I-32. S)

(h') lJ(:-~MRspectroscopy,

fbe "C-NMR 'pectrtlln (Fig: 27) "I' C"mpound III gaH }2 carbon ,ignal, at

38.454. D.762, X1.026. 38.102. 55.451. 18,257,34.281. 40.90. 50.403. 37.134.

21.003.25.174.37.837.42.874.27.4'13.35.627.43,030. 48.350. 4X,041. 1';0')74.

29.900,40.046.27,979.16.015.16,200,16.513. 14.541. 18,032. 10~,3n. I') 332.

171,010 and 21.327ppm
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Column chromatography of I-Butanol extract

I-Butanol part

Scphadex LH-20 gel e,c

Si. Gel column

Washed with Hexane

•Compound IV

~-Sitosterol glucoside

0.00451:, (l.00023 %

Scheme-4
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2.4 Fractinnation of th e J - Huta nol nt ract:

{a) Preparation ofSephadex LH-20 gel eolnmn:

Sephad~.\ LH-20 gel (parti ele ,i,e 25.1 OOmm.Pharmoc ia. Sw~d~n) wa~ ~Il,p~ndcd

in 250ml of water. The gel wa, d~ga~.,ed (30 mm) with occasional ,haking . rhc

column was conditioned with thrc~ ~olumn \'olllm~.' "f wat~r I"oll''''ed by

methanol and a~etone,' The coiunlll was thcn cquilibrated with thl'ec column

\'0 Iume, "f watcr, Thc conditiOIlCd colum 11\Va.,then l'cad} fOl',ample app Iicat i"ll.

(h) Preparatinn of the sample and applk'ltion:

The 1-l3utanol cxtract (3,5g.) wal di.""lved in a minimlm, volumc of watel'. tt wa,

then centrifuged and the residue Wa, di,curded. rhc cCl1lrifuge wa, kept in

refrig.erator for 24 hrl, Then it was eCl1lrifuged again. After di,earding thc residuc

the clear ccntrifuge "as conc~ntrated and appllcd t"the C()hHlltl.

e) Fraction"ti"n of the ~amplc:

Th~ column was eluted with 11,0 "nd with mi\ture or ",I,ent, woter and

m~than"l. I"he clutcd fractions wCre ~olleckd III dill'ercnt ,.onical l1a~b

Accordlng to the I"LC pattern ,i" fraCtlOn\ (O,i',-D,P,,) WCre obtained. Each

fraction WCfec,ap"rated to drjn~" and finally uried h) high ,aCllllm in" i1'ee7e.

drier.

Tablc-7: Different fraction, of the I.!lutan,,[ ntr~ct obta,ncd hl cCllumn

ch romatClgraphy:

-Fractim, Amoum! (g.) TI.C pattern

DJP, 0,156 '1ai Iing

DJP, 0,200 railing
~

OJP, a 100 Iailing
O.,P, 0.090 Tailing
OJP, o.lon Ta,l,ng.

~
DJP" 0.110 Spot with tailing
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2.4.1 Fractiona tion of D.,r.:

(a) Preparation of Silica gel column:
A fia,h of column (4()cm x 2cm; i u.) "a, packed "',lh columll grade IIllca gd
",illg dichlorom"thall~ as the equilibraling ,,,Ivenl. fhc column \Va, thcn
c4u;libraleu with lhrce column v"lum~,>of uichloromclhal1~.

(h) Preparation uftbe sample and application:
The ,ample O.lllIg was dis,>oheu ill ui"hlol'om~lh~rlc ~nu ""lumn grade ,ihca
gd 0.250g wa, added to 1t alld n'uporuled [0 dl')'nc,>,>.It \\u.' further dried wilh u
freeze-drycl' and mud~ inl(l fin~ powder h" mortar and pcslle. Thc •.!rieu sample
\Va, uprli~d 10thc eolumll.

(c) Fractionation or the applied saml)le:
The ,ample "as lhen eluleu b, uiehloromclh~ll" anu Ihe polarity of lh~ Wh',,"l

was graduall, incr~a,~d b) Ihe addition of methan,,1. ["he elulcu ,ample~ werc

c"llected in dltl~l'"nl conical t1i1:>k,ami I'\T dilTcrent fl'actioTl'>,,"crc ohtuil1~d

aecoruing 10 lheir R, valu", on Tl.C pial"', Amount "f "a~h fra~11L1n:lrld lhcir

I LC paltcrn, arc !;ivcn in table-g.

Tahle-g, dirtel'clll fraclions of nIP, part "hlaillcd h" c(}hu"n chromatography

['raclion Anwuml (g) TLC pallcrn

D,P, 0.1)[(j Tuiling
-------D,P, 0.0045 Round SPOI

D,P, 0.009 Tailing

D,P, 0.0 I0 Tailing

D,P-, 0.015 fail in!;
~

2.4.2 holafion of compound IV from D,P,:
Fraction D.jPJ gave fOund ,po!. It \Va, furlhcl' wa,hcd with n-hcxanc for scveral

time, to remove associat~u coloring materials, Thc rc,iduc \Vu; whilC solid

cryslal. The crystals WCr~dricd aod compound IV \Va, ohtain~d (O.OIl45g),
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2.4.3 Properties or the compound IV:

(a) Physical properties

The wmpound IV "'as soluble in a mi~tllre of dichloromethane and m~lhanol. 11w"s

tested b) S"lkawoski method. which d~veloped a rcuui,h color indi~ating thai Ihe

compound may bc a steroid, Again 11,mall amollnt "I'lhe compound wa, lakcll "ilh 80%

phem~1and concentrated .,"lphllri~ a~id wa, added wilh it, a r~dui,h brown color

developed indicating the compound may conwin a sugar r~sidue. Melting point of the

sample was found to be 17~"C.

(b) Characterization orthe compound IV by speetros<'opk methods:

(i) Ultraviolet (VV) sllectroscopy:
The UV '>peClrllm(Fig: 31) ur Ihe ~ompollnd wa~ rc,,'rd~d "nd WJ5 r"llnd Ih"l the

~ompound had ab~orpu"n ma",mum at ,."'" 229 nm In methanol.

(ii) Inrrared (IR) 'pectrosc"p~':
The lR (KBr pdkt) spe~lrum (Fig: 32) of th~ ~ompolmd IV hau major

absorban~c at 3565, I for -OH. 2'131,6 ~m-' for ,Clil 5tr. 1652.9 ~m-I for C=C ,tr,

{iii) 'H.NMR spectroscopy:

The 'H-NMR (Fig: 33) "I' lh~ ~"mpollnu-1V had 'ignals at 3.20 (IH. m, H-3),

3.34-3.80 for oxymethine prot"n, of gluco,e. 5 ,tl (III. di,t"rted doublet. 1-1-6),

0.635 (3H, d, ]=7,2. H-26), 0,752 {3H, >, H-27). 0.791 (3H. d. ]=H. 1-1-29).0.H6H

(3H. d. )=6.4. H-21). 0,964 (311. d. .1=8.4. II-I~). 1.201 (311.~. 11-19) and 4.35

(I H. d. .1=7.6. H-I of glucose) ppm.

(i,'l l"C_NMR spectroscopy:

The IJC_NMR spectrum of Compound lV gave 35 signal> at 36,544. 29.36.

7~.795, 39.34.121.764.140.014.33.761,31,573.49.893 . .17.192. 20.725, 3H.65I.

42.521,56.441.25,54'1. 29.245. 55,~'lO. 11.501. IL134. 36')45, 1~,~94. 39.652.

22.721. 45.554, 18.561. 28,~27. 19.334.24,201. 11.359. IOO.H09.73.251. 76.171.

69.904.75,556 and 61.4H2 ppm.





3.1 Gencral;

lh~ variou, 5~etion, of thi, chapler arc a hrief d"ell"ion of the work done on

Dillenla P"m"f;yna belonging tQ1h" lamiI}'Dti it.'l1i"<'<'II".

3.1.[ Planl material:

Dillen;" p,"I1I"xyna i, one of !he important medi,,","1 planh of Dill"nl"c"",,

ramily, Fre,h [eav", 01' /)ill,.",,, I',"II/II!,:.\"'"\\ere "olk,,!"d ( Sc" 3,1 [) LCilv,,_,

"'cr" cUI into ,mall pi~ecs. air -dried. dricd in an Ovcn at 40"C and rem'dcred ror
lhe pr~,>ent,,,,,k

3.2 l':xtradion of plant powder:

The pov,dered material, (1.9 kg) were C\tra"ted "ith DeM: McOJ-1([:1), rh"
eX!raLl"as evaporated to dr~nc" by a rotavapor and finally dried hy high vaCuum
in a freezc -drier In gJVC(,'I.~'Ig ol"c.'-lraCI(~e~ '.1.2.0),

3.3 Partilion orthe exlract,

The dried OCM,MeOH e.xtra~t (6'1.3'1 g) "a:. dlvided into rour parts hy
partitioning wilh waler. dichl"mmClhanc, elhyl aCLlalcand l-bulan,,1

3.4 Further parlition of fhe diehloromethane nlraet:
OichloromClhane part (33,6X g) wa, rartitioncd inlo IWOd,r1crent fraclion, by
u,ing Aq. 90% MeOH • He~ane (I. I) (Sec .1.1.2.b)

3.5 Investigation uf Aq. 90% McOIl e\lract:
The Aq. 'I()% MeOH e"tract (14,0'lg) w~\ lraetion~t~d In eight dllTerenl rra"ti"n,
(DP1 to 01'" Tahle-3) bj 'hing di"hl",ometh~ne and methanol as th~ eluting
solvent (Sec 3.1.3 c). fraction DP, (2.45g) was further fractionated hy cc li<,ing
,ilica gcl. The eluled ,ample,> Were collected ill 30 conical f1a,k> and mnnilnrcd
b~' TIL" and werc combined on Ihe ba,is or lil"ir R, valll~s and finally five
fraction, (DoP,-O"P,j "ere obtained. ]),,1'.1gave a round 'pol. It \"as wa,hed wilh
hexane for several times to remove associated colOring materiall. Alier \\ashing a
\,hite cry,talline material wa, obtained which Wa, di'solved in dichloromethane.
The ,,,iution tc,tcd again by TLC and <ltier recry'tallizatioll it wa,>slMed in a cool
place.
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3.6 CharaeledLatiuJI of cumpOllnd-I as the mixtll r~ uf sll'roid.<:

3.6.1 Phy~ical eharaetcrisfin:
The comp(mnd I was ""hite "'y'talline compound. Il had a llH:ilin~ point 12~.
12<)"C.11was rcadily ,,,Iuhle ill dl~hl()mmelh~ne. II gave rcddi,h ~olor in lhc
chloroform la}cr when lesled hy Salk~wo,k, melhod and pink ~olor" ilh "anillin-
sulphuric acid reagctl1. Which illdic"I~.I th~ compound a, " 5terold, Therefore. it
was con,idered th"t Ihe compound might be a ~l"roid.

3.6.2 Structure clucidafion of the comllOUlIll-1by spectr()~copic methuds:
(i) Ultraviolet spectroscopy:
1\0 signifieatl1 ahq,rp('Oll "a, ob~crv~d ahovc )'""" 2MOnmother tl\~n ul 22'Jnm in
IIV spe.:tropholometer. II lndi,,~tcd IIl"t th~ compound-I did nol coutaln any
COnj uga( i(m.

(il) Infrared sllcclruseolly':
Thc II{ >peclfum "f lhe ,0Illpc)und.1 ,hm'cd abSOrplion at 3421.5 cm" ror
hydrO:.}'1group. 2<)37.4and 2~R9,2 cm" wer~ dlle lu aliphalic -('-II a'}lllmClric
and symmetric slrelching. r~'pectlvcI;.. \Veak ~h.,orplion at 1665.5 em" indli;atcd
lhe pre,cncc ori",ialed double bond (-Cll~('II-) in th~ ~ompoulld Thc ah~orption
at 1458.1 cm" Wa.1due to ClI, bending ,ihration, rhe ab,urplion at 1J75.2em"
was due l()gemin~1 dimclh" I group.

(iii) 'H ;>lMRSpectro.copy:

The 'Il_NMR speetrum or lhe Cllmpollnd-I rcv~"kd lhe signal> al Il 0 flH7. 0,804.
0.834.0.921. 1.0(19. 1.109. and 125-' ppm due to methyi group, ofa steroid. A
numbcr "f multipletes belwccn 1.442-1.2R3 ppm Wcre due 10 methylcn~ and
methine prolons pre,en! in the ~omp"LLnd.rile bfllad ,inglet ~t .'.523 (H-3) ppm
indicated the presen~e of (}xy'ncthin.: prolllll Jlanked "ith t\\'O dilTncnt melhylene
groups (-CH;,-CIIOII-CH,-). Two mullipletcs at 5.151 (Ill. m. 11-23) and 5.031
(Ill. m. H-12) ppm in lhe spectrum ind'C~I"d the pre~etl~c 01'two olcfinie protons
atta~hed "ith Iw() methine group' (->CIl-CH=CH.CII<) in ~ide "hain of (hc
compound.

A hroad ~inglet at 5.35! (IlL 1'1-6)ppm tndiealcd lh~ Jlr~~~nccof a double hond in
bclwecn a quaternary ~arb()nand a methlne carbon i.c. presence of oldini~ rmton



(i\') IJC_NMR SpedroseOI'Y'

In ]1C_NMR spcctrum (CDCb) of compound. I the signal, at 71 81'1 (('_.,) ppm

speclrum eonr;'m~d lhe prc,ence of ()xymcthine group In the compound. The

~i!!nals at 138.333 (C-22). 12Y,309(("-23) ppm ,pcclrum indicated the prc.<,cnceof

two (>Iefinl~protons attached with two melhinc grollP~ (>CII-CH~CII_CH~.) in the

side ehain of th~ compound ~ignab at 140 X83 (('-5) amI121,724 (C-6) ppm in

th~ DC NMR ;penrum indl~ated th" presencc of dOllhle bond in a '1"~ternary
"arbon and a mcthine earhcll1.

fh" llCNMR ~peetrum exhihited 40 carbon ~Ig!lal,. which sllgge'ted lhe

compound may he '1en,id, Th" DEPT 'ree!rum showcd ten methyl ~arhons

w"i~h signals at II,X85. 12.00'1. 12.()73. 11.26'1. 18 XO'!. l'i.OI2. 1'J.(lh8. 19.420.

19.841. 21 .242 ppm fifteen mclh} lenc carhons ,ignal, al 21.1 17. 23.10 I. 24.160.

24,38'1.25.427.26,122.18.273.28.'136.31,695. ,,1.'143. 33.980, .>7.2'11..'').714,

39.809. 42.33'1 ppm and eleven methine carbon, ,ignal, at 29.193. 31.'.102.

36.173. 40.51(). 45.87. 50.16'). 51.265. 55.'.1')]. 56.095. 56,7'.18. 56.R')n ppm

respectively in Ihe c()mpoumJ. By sllhtracting thc'C carhol1 signab fmm the total

'-'Cm NMR .\pectrum. the r"maining fOLLrsignal, w~rc a,;igncd I" four ~uMcrnar)

carbon,. All of the ."gn"ls "er" compar"d "itn lhe rcporteu datil"-'1 of ;terojd~.

It was f()und lhal th" data tilled well wilh tho," of fJ-,i[o,tcrul and <tigmasterol.

mixture is olicn j,olateu from plant SOurce, and the} arc not ~asli} ,eparatcd.

55



Table-Y: I,'C NMR spectral data ,,[compOllnd I (a) & (h) compared WIIIlpubli,bed

data'2-.'.' of ~-5iloslcrol and sligmas(erol:

Carbon Type of I. ~-Sit"sterol Ih Stigmasterol
carbon (Chemical (chemical shift

\hift in ppm) . in ppm)
C- I CIl, 37.2'01 37,31 .17.291 37.31
C-2 CH, 31,bY 31.57 31,695 31,69C . CH 71,81 71.69 71,819 71,81.,
C-4 CH: 4233 42.25 42,339 42,55
C.S C 14088 140.76 14ll.8& 140.5
C-6 CH I 121,72 121.59 I) I ,724 121.69
C-7 CH: 3 I.'10 3 1.'12 31.902 31,94
(-8 CH 31.94 31.92 31.943 31.94
C-9 ell 50.16 5().I 7 50. I6'01 511.20.C_IO C 36.17 36,51 36.173 36.S(,.. -- .(-II CH, 21.11 21, II 21.117 21, IIC " CH, .1'>.80 3'J,81 I 39.714 39,77
C-l3 C 4~.42 4233 I 42.33') I 42..,5•.(_14 CII 56,7') , 51>,79 I 56.8<,)6 56.') 1
C-15 CH, 24,389 24.32 24.389 24,.19
(-16 CH, 28,27 28.26 28,936 28,%
C-17 CII 56.09 56.11 55991 56.02
C-18 CHJ 11.88 11.87 12.0ll9 I2.07
C-19 CH-, 1').42 1') 4ll 19.420 19.42
C-20 CH 36.17 36, 17 I 40.510 40,54
C 21 CH, 18.80 18,82 ----l 18.809 21, II
C-22 A' 1., 'J8 (-CH,) .'3. 'J5 138..,33 (C-H) 138.37
C"23 B' 26.12 (-CI-I,) 26.13 12Y.3()9{CoB) 129,69
C-24 CH 45,87 45.55 51 265 51.29
C-25 CH I 29. I ') 2'01.18 " 'J43 31.94
C-26 CB] 19.84 19.84 21,242 21.26
C-27 CH, 19.06 IY()7 1').012 19.02
C-2X CI-I, 23.10 23.09 25427 25.44
C-29 CB, 12.26 12,32 I 12.073 12.29

C-22=A*; -CHl (Ia), -eM (Ill)

C-23=R*; -CH, (Ia), -CH (lb)



(") Structure of compound I:

According to oil the eVidences th~ 'tnIC!ure "f ~()mpnllnd I i, d~(crmincd a., 0

mixture of rl".,i!o~!~roland o!igmal1~r"l:

1<
CI '" / ,. ~,,'of"'" 'r

~I; "
""

Fig_ (12-a): 13-Sit,,<tcrol

"

""

fi~-(l2-b): Stillma~lcr,,1
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3.7 Investigation of EthJI acetate utract:

The dried EtOAe extract was fractionated by u,ing dichloromethane followed b}

methanol. The eluted fractions were collected in 48 conical flasks and monitored

b}' TLC and Were combined on the basis of their R, values and finally eight

fractions (D,P,-D,Ps) Were obtamed (sec: 2.3) (Table-5). Fraction D,P, gave

round spot. It was further washed with n-Hexane for several times to remove

associated coloring materials. The residue was crystallized with EtOAc-MeOH

mixture. The crystals were dried and compound II was obtained.

3.8 Characteriution of compound-II:

3.8.1 PhJsical characteristics and chemical tests of compound-II:
The compound II wa~ obtained as colourless needlc~. 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. Il gave violet color with vanillin-,"lphuric aCId
reagent indicating that compound II might be a triterpene.

3.8.2 Strncture elucidation of the compouod_11 bJ spectroscopic methods:

(i) Ultraviolet spectroscopJ:

The compound_lI had an absorption maximum at !ema> 229.0 nm and 281.0in
MeOI!'

(ii) [R spectroscopJ:
The IR spectrum of the compound-II had an absorption band at 3459.8 cm-] due to
O.H vibrations. Absorption band at 2972.2 cm-' was due to aliphatic -ell,
stretching. Absorption band at 1685.7 cm-' was due to C=O str. Absorption band
at 1451.3 cm-' and 1376.2 cm-I indicated CH, and ("Ih 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-I! revealed the signal.. at I) 0.69. 0.76,

0.8N. 0.89, 0.90, and 1.62 for six methyl groups. Two broad ••inglets at 4.532 and

4.661 for the olefinic protons of H-29. A distorted doublet doublet at 3.109 was

obscrved for H-3. A broad singlet at 2.89 was observed for H-19.
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Table-IO: IBNMR Splitting pattern of Compound II

Position Splitting pattern o-Value in rn Assessment
H-29 S 4.532 IH
H-29 S 4.661 IH
H-3 Distorted doublet doublet 3.10') IH
1-1-19 Doublet doublet 2.8')0 IH
11-25 Sin let 0.69 3H
H-27 Sin let 0.76 3H
H 26 Singlet - 0,88 3H
B-23 Sin let 0.89 3H
H-24 Sin let 0.90 3H
H-30 Sin let 1.62 3H

(iv) IlC_NMR spectroscopy:, -
The 'C-NMR spectrum of Compound lJ gave 30 signals indicating that the

compound contained 30 carbons. By DEPT-135 and 90 experiment, and their

expansions all the carbons were distinguished. DEPT technique indicated the

presence of 6 methyl, II methylene, 6 methine, 6 quaternary carbons and one

carboxylic group in the compound II.

In the 'JC_NMR spectrum a signal at 179.01 ppm indicated the presence or a

carboxylic group in the compound lJ,

The deshielded peak at 150.689 ppm was assigned to the quaternary carbon (>C-,

C-20) attached with an olefinic carbon, which was supported by the presence of a

signal at 109.425 ppm due to the olefmic carbon (=CH2). Thc signal at 78.84 ppm

was assigned a mcthinc carbon attached with an aleoholic -OH group (-CH-OH) .

The signals at 38,77, 40,64, 37.13. 42.40, 56,17 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 "'ere due
to methyl groups attached with quaternary carbons, The signals at 38.69, 27,05, 18,23,
34.29, 20.84, 2549, 3055, 3221, 29.62, 3707 and 109.42 were due to methylene
carbons. the signals at 78.85, 55.]2, 50.51, 38.26, 46.92 and 49,18 were for methine
carbons.
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Comparing: UV, IR, IH NMR, and "'C-NMR >peetral data ;,.It with the literature

value of reported compounds the following structure wa, elucidated as bctulinie

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

(v) Structure of compound II:

"
")~'"

" "
" ,"

"" "" '" '''''"" '", ""'"
,

" lj, < ,
"" "

Fig: (22) 8etulinic acid

(,-i) Comparison of compound-II with reference hetulinic acid:

Molecular formula of hetulinic acid is: C-'OH480)

Tentative molecular formula of Compound 11is: C.'llH480-,

Melting point ofbetulinie acid is: 275-278"(

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

Finally the llC_NMR data of compound 11was compared with llC_NMR data of

known triterpene compound published earlier. 11 ""a~ found that the data filled

very well with the published data of betulinie acid. The comparison of the 13C_

NMR signals of Compound [] and helulinic acid is given in Table-II.
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Tahle_l1: The comparison between IJC_NMR spectral data<4.% of bctulinic aci<1
and the compound II.

Carbon
Dumher
C~I
C~2
C~3
C~4
C-S
C~6
C~7
C~8
C~9
CIO
C-I I
eI2
C-I3
C-14
C-15
C_I b
C_I?
C-18
C-19
C-20
UI
C.22
C-23
C-24
C-25
C-26
C-2?
C 2.
C-29
C-30

Types of
carbon
-CHl-
-CHl-
>CH-
>C<

>CH-
-CHl-
-CHl
>C<

>CH-
>C<
CH
-CHI-
>CH
>C<
-CHl-
-CHI
>C<'
>CH_
>CH-
>C<
-CHl-
-CHl-
CH,
-C~,
-CH,
-CH)
-CH.•

-COOH
-CHr
-CHl

From the above discm,sion it was confirmed that the compound [] was bctulinic

acid ([J-hydroxy_20 (29)-lupcn-2&_ok acid]' structure, fig-22).
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3.9InH,tigation of Il,P,:

rhe frae,ion D,P.• was further lrac,io"a,~<l hi L,OAc and the polan,)' of the

solvent was gradually increa,ed b" ,he addition of me,han,,1. The elu'ed ,amples

w~re collen~d in different conl.;al l1a,k, and five differ~n, l'raetiOllS Were

obtained according '0 their R, values on TI.C plat~,. Frac.tion D,P, gav~ round

spot II "~sfurtb~r washed wi,h n-hexane I,,, ,ev~ral "me, to r~move a"ociatcd

coloring m~tcrial,. The residue "a, cr),;tallind with EtOAc-MeOH mi~,ure. rhe

eryslab were dried and compound III was ob,ain~d

3.10 Characterization of compound.lll:
3.10.1 Physical ehllnlctrristics and chemical t~~tsof compollnd-II J:
Compound 111was solublc in a mix,ur~ of chlorof"rm and methan(}1 Melling

point of ,h~ sample was found to bc 277-279"C. It gave 1'lOln color wi,h \anillin_

sulphuric acid reagen, indicating tha, compound 111might be a lri'erpen~.

3.10.2 Structure elucidation of the eompound"IJI by spectro~eopic methods:
(i) UVspectroscopy:

The compound_Ill had an ab,orption ma~imum a, Am",228.0 nm in MeOH.

(ii) IR Spectroscopy:

The IR (KBr pelle\) ,p~c,rum of ,he compound III had major ah,,,,han~c a,

2939.3 cm-' for -CHJ .,tr. 1735.8 em-' for estcr C~O sir, 1365.5 em-' and 1245.9

cm ' for C-H str.

(iii) 'H NMR spectroseopy:

The 'II-NMR '>pectrum of the e(}mpound-lIl reveakd thc signals a, (; 1,674.0,778,

0.827,0.84(,_ 0.836, O,~3 and 1,022 for seven mc!h}1 groups, Two hroad ,ingle,.

at 4.674 and 4.558 for the olefinic protons of 11-2') A ,inglet at 2.027 wa~

observ~d f(}r methyl group of acetate (11-32). A muhipk,~ at 4 44 "'a~ observed
for 11-3.

(iv) IJC_NMRSpectroscopy:

The "C_NMR spectrum of Compound III gave 32 signals indica,ing that ,he

compound con'ained 32 carbons. B) DLPT-I,5 and their ~xpansi(}n, all ,he



carbons w~r~ distinj,'uished. Dt,pr t~~hllique indlcat~d the presence "f)( methyl.
II meth) lenc. 6 meth;ne. 6 quaternary carbon, in the compound 111

In the "'C_NMR spectrum a s;gnal at 171,01 ppm Indicalcd the pre~ence (}fa C=O
e'ter j,'roup;() the compound. The deshiclded peak at 150.97ppm was a"igned to
the quaternary carbon (>C.) attochcd with an olefinic carbOIl. whi~h was
supported by the presenc~ ()f a signal at 109.'17 ppm due to the olefmic carbOIl
(CH2). Tne signal at 81,02 ppm was a,~igned a methlne carh"n attached with a C-
O group.

Th~ I.1C_NMRspectrum of Comp"und ])1 ga\'~ ~arhon sij,'nals at 3&.454. 23.762.
&1.026.38.102.55.451. 1&.257.34.281.40')0. 5ll.4ll3. 37.134. 21,003. 25.174.
37.837.42.874.27.493.35.027.43.030.48350.48.041. 1511'J74. 29.900. 411046.
27.979. 16.015. 16,200. 16.513. 14.541. IX.(l32. 10<l.37X. 19.332. 171010 and
21,327ppm.

Comparing UV. IR. IH-NMR. and "C_NMR spectral data with th~ I,tcrature value
of reported comp"und~" the foll"",ing structure wa, c1u~idaled as Illpeol acetate.

Table-12: The eompadson between 'H-NMR
III with reported data" (L.upiol aeetate):

Splitlin~ patterns of compuund

em 'U-NMR 'H_NMR (ref) CIA No. 'II-NMR 'H-NMR

~

No.
I. . . IS. . .,. . . ". .

3. 4.44 4,47 26. . .
4. . . 'I. . .
5. . . "- . .
6. . . ZJ. U.778 0.76
7. . . 24. 0.846 0.84,. . 25. 0.827 0.83
9. . . 26. 0.836 0.93
". . "- 0.930 0.93-". . '". 1.022 0.93.. .• ---. . ._--n. . 29a. 4.674 4.67- . . . ..13. . - 29b. 4.558 4.56
14. . - 30. 1.674 1.68
15. . - 31. -
16. - . 32. 2.027 2.01
17. . . -

"' •



(v) Structlln of compound III:

,

Fig-30: Structure of Lupenl acetate.

(vi) Comparison of compound-III with reference Lupenl acetate:

Molecular formula of Lupeol acetate is: GuH.nO,
Tentative molecular formula ofCompouod III is: C.l2Hj202
Melting point of Lupeol acelate is: 277_2790C
Melting point of Compound-Ill is: 277_279GC
Finally the 11C_NMRdata of compound III was compared with 13C_NMR data of
known triterpene compound published earlier. It was found that the data fitted
very well with the published dataS4 of Lupeol acetate. The comparison of the DC_
NMR signals of Compound 111and Lupeol acetate is given in Tabk-13.

Tab.~~13:Tbc comparison hetween "C-NMR spectral data of compound III with
reported data" of Lap;o. acdate:

em Carhon 13C_NMR t3C-NMR 5e em Carbon 13C-NMR t3C.NMR 5<:<
No. t)'pe 5<:<mult. mult. Ref No. type Ii~multo mult. Ref,. -CH,- 38.454 38.3 17. >e< 43,030 43.0,. _CA,_ 23.762 23.7 ". >CH. 48,350 48.2
3. >Cl-I- 81.026 80.9 ". >CH- 48,041 48.0
4. >C< 38.102 3g.0 20. >C< 150,974 151.0
5. >CH- 55.451 55.3 ,.. -CH,- 29,900 29.8
6. Cll,_ 18,257 18,2 "- .CH2• 40.046 40.0,. CH,- 34.281 34.2 23. -CA" 27.98 27.9
8. >C< 40.90 40,8 24. -CH, 16.015 15,9,. >CH- 50.403 50,3 25. .CH, 16.200 16.2

". >C< 37.134 37,0 26. _CH, 16.513 16.5

". -CH,- 21.003 20.9 "- CH, 14.541 14.5

". -CH,- 25.174 25,0 28. CH, 18.032 18.0
U. >CH 37.837 37.8 ". -CH,- 109.378 109.3

". >C< 42.874 42.8 30. eH 19.332 19.3,
". -CH,. 27.493 27.4 ". >C< 171.010 170.6

". -CH2- 35.627 35.5 ". -CHJ 21.327 21.5
From the above discussion it was confirmed thai the compound JJJ was Lupeol •.
acetate (Structure, fig-3D).
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3.11 InnSlil:alioll "I' 1-lllIlan,,1nl~"ct:

The 1-11Ulauol ">.I,aCI wa, fra~ll(ll",lcd h) " S"ph"dn I.ll-ell ~"l column wilh

solvent, wafer "nJ mdhanol. The eluled 1'''''11''11' 'H:re U\II"t:lcd III different

conical flasks. According I" the TLl p,J11Crn,,1\ r",acti"", (D'!',.!)'!',,) were

obtained. F"JClioll D,P" ga,," a "pol Wilh "n,l1] laillllg II "'''' then further

fra<:l;ollalcd hy a ,ili"" gel ,'"Iumll. Ihe column wa, firsl eluled h)
dichlowmclhaoc and the pOlanl} "I' the 'olvenl \Va, grad',,]II)" incrcll.wd h: the

addition 01 melhanol. "Ihe C1Ukd ,amrl", wcr~ c"lIecled in difkrCnl """ie,d I1J,ks
ami rive dijT~renl fmelions 'Hre ohtaincd accordi"" to lh,-;, 1<, value, Inl n.c
plale.' hael"," ]),1', gave round 'po\. It """ f""rth", ",,,hed "itl1 n-he.'''"" ror
sncr,,1 tlll1e, 10rem"ve a,S(lCi"kd c"lorlng makri"h. '1he re,idue ",," ",hit" ,olid
cry~la]. 'I he e'Y'1al, Weredried and compound IV "a' "htni""d

3.12 CharaderiLaliOQ of compouml-IV:
3.12.1 PhJ"ieal eha racteri,lics and chem ital le.,I, of compnund-I V;
The e"mp"lInd IV "as ,,,lllbk in a mi~(lIfc "I llich()l"rom~than~~ml meth"n"l. It
ga,~ redd,~hc01m",hen le'tcd by Sal~a,,(\,~i melh"d ,ndic"ling lh"l Ihewmpoulld m~y
h~ ~ ,lemid i\~uin il ,k"oloped ,~ddi.,llhl'''''', ,-"I"r \\hen lC'kd h, ph,'tlol-"i1I''''''''
~cid. itldiculin~lh~t th~ comp"llnd llIayco"lain " ,U~~l'r~"duc i\1ellltl~ pomt of the
compound "a, found to h~ 17X"C

3.12.2 Slructure eludd<lti,mof tbe compound-IV by ~pectnl\col'ie melhods:
(i) Ultrav;olef spec.rosenp)':
The UV spectrum of Ih~ compound "oS ,eeord~d and ,,~~ found (hat the

compoond had ab,o,pli"n mu"imulll at A",""22') nm in mdhall,,1

(ii) Infrared ~peelro~eopy:
The IR (Kllr pellcl) 'peCt'lim of the C[)mpound IV h"d maj"r nh'"rhallc~ at
3565,1 ror-OIL2931.6cm" for-Cl'!'str, 1652'Jem" f0l'C~( str.

(iii) 'H-NMR speelroscop):
The 'H-NMR oflhe compound-IV re,'oaled ,ignal, ~t 0.635. 0.752. O.7')L 0.791.
0.X6Xand 0.964 f", melhyl gl'OIIP" i\ mulliplete 10,1'"b,crved ~t_,20 I'll<11_.',,\
distorled d"uhlet \Val oh,erved at 5,30 f"r 11-(, i\ ,h,llhlct "'" oh,er~ed al 4.35
lor the all"''' eric proton <1I'glu,,"'e, Iv]lI]tipkte, ,,~r~ Llh,e,,,,d al .1.."1 -3,ROI", th~
O.xymethitlCpr()t()n~()I'glu~(\s".
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~
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(iv) llC_NMR spectroseop}':

The IJC_NMR spectrum of Compound IV gave 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,
42.521,56.441,25.549,29.245,55.990,11.501, 19.334,36.945,18.894,39.652,
22.721,45.554,18.561,28.827,19.334,24.201,11.359, 100.809, 73.251, 76.171,
69.904,75.556 and 61.482 ppm.

The signal at 78.79 ppm indicatcd the presence of a deshielded oxymethine group
which is supported by the presence or a signal at 100.80 for an anomeric group of
glucose. Signals at 121.76 (C-5) and 140.01 (C-6) ppm in the 1.lCNMR spectrum
indicated the presence of a double bond in between a quaternary carbon and a
metbine carbon.

Comparing UV, IR, IH-NMR, and 1.lC_NMRspectral data with the literature value
of reported compounds57 Ihe following structure was elucidated as r~-silosterol-3-
0-I3-D glucoside.

(v) Structure of compound IV

Fig-37: Structure of l3-sitosterol glucoside.

(vi) Comparison of compound-IV with reference l3-sitosterol glucoside:

Molecular formula of l3-sitosterol-3-0-IJ-Dglucoside is: C3lH6006
Tentative molecular formula of Compound IV is: C]sH6006
Melting point of 13-,itosterol-3-0-I3-D~Iucoside is: 178°C
Melting point of Compound-IV is: 178 C
Finally the IJC_NMRdata of compound IV was compared with IJC_NMRdata of
known steroid compound published earlier. It was found that the data fitted very
well with the published datal7 of fI-sitostero]']-O-I3-D glucoside. The comparison
of the IJC_NMRsignals of Compound IV and l3-sitostcrol-3-0-f:l.D glucoside is
given in Table-14.
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;. I -CH"- 33.71>1 .i.1.80 Z5.
8. I >CH. 31.573 31.61 26.
9. >CH- 49.~93 I 49.99 n

I 10. '->C< 37.192 I 37 " ZS.---r-l-!-,- _-CH,_ 20.725 20 ')S ".._---_. . .._-12. . -CH~~ 38,1>51 38 I>I .C,. -13. >C< 42,521 4224 (\_. --

I
U. >CH- 51>.441 51>5X C,. -
15. -CH,- 25,54'1 25,(\1> C,-16. -C1-ll- 29245 o'J..14 Ie.

5'i 'IX -T-('~--". >CH- 55 990
18. I -CH, 11.50 I I 1.'i4 --_._-

C,'-C. (Carl",n of glll~mide)

By analping the .'peelral d"l~ liV. lR. 'II-NMR. "C-i'<MR 01 ""mpound IV ~"d a

comparalive sl"die, 'With'th" literJtllr~ \'alll~' 01 lh~ r~port~d compound, ". Th~

~tructurc of compound IV was dCkrrnincd a, j\-;lto,lcrol-.>-O-i1-D gILl,osidc.

I.iteratllr~ ,howed thal lhis compoLlnd \\'~, "olated Ii" [he first lJme fmm the
leaves Oflhi, plant.



Fig-21: UV spectrum of compound IV
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Fig-32: IR spectrum CItc(lmpound IV
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3.13 Conclusion,

Dd/"n", l'en/"I':)'ni1 i, a loc~l plan\. I)urin~ the prelCnl lnvc,tigation limr eompollnd~

,~ere isolatcd Irom thc. plant eX1ract. Stcroidal COmpound namely f-l-sitost"rol and

stigmasterol "cre i~olated from th" DeM extra"t and [\-SilO,lerolgIUCO~ld"wa, i~olated

from the l-B\lt~nol "xlract. Two other compound, Ikllll;ni~ acid and IU)leol acctme

related to penlaeycllc tritcrpenc, of Illpane ,eric.>Were i,olaled frum lhe LtOJ\e nlrae!.

Bctulini" acid and [3-,ito,terol ~luco,ide were bioaclivc compollnd~. Ilctlliinic acid i, a

ehemopre~entjvc agent whcre '" J\-sito~t"",1 gluco~ide wa' found to show
h}poglycaemic actjvJ1~".1"

Ahhough the eompound~ are known "ompounds bllllhe} <lrctir,t lime Isolated from the

Icw~of I)il/ema pcnl,,{:,l'!I".

The olhcr plan!>of DilicOlagemlSarc used a, a tradilional medicine. Extcnsiw chemical

works haw been donc. I.ileraturc ~howed that betuline and betulinic ~cid are "OmOlOn

consliluent, ofthi~ genu, plant. But Dill"";,, pent"!!."",, i\ llol recogm<,edas mcdi~inal
planl in mosl literaturc

So wc ~an ju.,til), thaI the planl D pcnlll{:,l''f'' ean he l"ed a<,a medicinal plall!. Since il
contain, the bioaclive compollnd~N',
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Dillenia p"nl"J{"n" of family Dilleniacca i, a lo~al m~dicinal plall1 and ,,,del)'

di,lributcd lhmllghoul Ranglade,h, It,>local name i, lIargeLa. rhe plant i, said l(}he

used in ''''e~. carbunck. neuralgia. pll'LLrami p"~um,

A e(}lIabora[ive rcs~arch program w~, d(me by Natiotl~1Cancer In,[ilutc (NUl

Maryland. USA and Department of Chemi,try 11I1ivcr,it} of Dha~a on lhe

Biological acti,i!y of ,ome of lhe Banglade,hi plant: /)111""",pem"x)'nll i, on~ or
lhem.

From lhe literature SUrVl'Y,I i, evident thai :I numher of eompoulld, ha'e been

;'olalcd fmm lhe bark 01'Dill"nia p"nt"xma hUI (he ka\'e,' "'ere n()t >tudied in

delail>. Therefore lhe prc'~1ll program i., d",igned to ,Iud) lh~ lea\'es of Dilleni"

pentag)'nll, In Ih" prngram chemic~l ,tlldie" "a, carried Olll to i,olale pure

compounds lrom the planl cxtracl, and "a~ charactcrized hy ~hcmical and
';pectroscopic method"

The leaves "'~re colieCled from the f"'est of M()dhupur, ratl1;aJl. Leav,,\ "ere CUI

Into 5m~1lpieces. ~ir -dried. dried in an ovell al 40"C and powd~red for lh~ prc"ent

"",k,

Th~ dried and po"der~d leaf of DillcnJa P~nlag~na (1.9 kg) was ~~tractcd "ilh a

mixlure of DCM:M~OlI (I: I), The combined extra~t was filt~red 01'evapor~lcd 10

dryness and finally dried by high vaCUlImin a fr~e7.e-dr)'tr [0 giv~ 6'U9g [3.65
%) of solid material.

DCM:Md)H extracl ((,'1.,');:) of kav~, w,,, ""p~lldcd ill ,,"tcr (ll,5f,) and 'Vi"

partitiol1edwnh diehlorom~lhane(I L'\-'l at room lemperalure using a separalill1;funnel.

Aller p~rtili()n two parts Wtr~ obtained aqueou, and di~hloromcthane part. 'fbe

dichlommethan~ part was evaporated 10 dI)l1e~s(33,68g) and wa, further partilion~d

(~chcmc-2) with aq. 90% Md)11 : He~al1e(I: Il. 'fwo parts were oblained. He.'\aneand

'02
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(Schcmc-2) with aq, 90% MeOII : Hexane (1' I). rwo paris were obtained, Hexane al1!J

Jq. 90% McOI-! part. Both th~ part> were evaporated to drync" and Ibe ,olid mass wa,

lO,OSg and 19,]6g respcctively. The ilqueous suspension was trealed wilh ethyl Jcctatc

(0,5L x 3). The ethyl ,lCelUte ,oluble laycr \\la, scparaled and evaporated to dryne~,

(2,12g1. Hlc remaining aqueous port was further parll(ion~J with I-butanol (O.75Lx3),

The I-butanol soluble parI wa.\ ~cparaled and evaporated to drynes; (3.5 g)

The aq, 90% MeOIl extract (19.16g) was IraclJonated by silica gel column

chromatography and ~ighy dtfIerell1 fractions (lJP,-DPol wCrCobtained .Fr~ctjon DrY3

gave single spot and comply ",ilh Ihe posttive test of steroid.

The slructure of compound I wa~ c1ucidaled from ils pilysical cilaracll:rlstic, and

V~r1()US spectroscopic data ll1~ludll1g UV. IR, IJlNMR AND DCN;-"1R

spectroscopic analysis.

From thc spcctral data it was found Ihat the compound] was a mixturc of two

steroids 1he l)CNMR 'petlr"l data "'ere compared with the rcp0rlcd 13CNMR

spectral data of sundar steroid,. from the spectroscopic aoaly~i, and compartson

with the reported value it was coo firmed that the i~lllated compoundl was actually

a mixture of (,.sitosterol and sllgmasterol.

,

.J,
""

Fig; Structure of 13-Sitostcro!
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", " ./)C:~,/

110

Fig 12(b): Structu rc of Sti:;:mastcrol

Although I3-Silosterol and ,tigmastcrol ar~ known cnmp"und, hut lnc,c arc !irs!
time isolated from thi~ plant.

The El0A~ extract wa, frad;ol1atcu b\' LL,mg dichloromclhune foll()w~d by
methanol. ~-raction D,P, gave round 'po!. It "as \\a<,hcu with Il-Hcxa~e and
crystallized II gave violct colour with vanillil1-,"lphunc acid reagent indic~ting
thai compound II might be a lr;lnpcnc.

The _,truc\Ure of compound II \\<1' elucidated lrom it> phy,icai cha",ckri,lic, and

various spectroscopic data including lIV. IR. 'H-NMR and "C-NMR
Spcclr<15COpic analy,;,_

fhe '-'C-NMK spectral data "ere compared "jth the reported '-'C-NMR ,pedral

data of similar compound. Fmm the ,;pcClro,>copic anal)',;, and comp~ri~on with
the reported value It wa~ conlirmed that the i",laled compound 1I was actually
BClulinic acid.

Fig 22: Structure {IfDefutinic acid
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The fraction D,P. was further l"ra~li(lllaledhy dhyl acclale f"lIo,",'cd h) methan"l.
The eluted samples ga~e five diffcrcnt l'racliOIl;. Fra~li(lll ]),1'., gav" round -'pOl.11
wa, further washed with n-Hc~ane f"r 'everallime, to r~nlOV~a""cial"d cQioring
malcnals. The residuc was cr)'slalliz~d Wilh ethyl ~c~latc-melhall(\1 mi~lure. The
cr)stals werc dried and compound III was obtained.

rhe structure "f compound III
various ,peclro,"op" dala
'peclroscopic anal)',i,

\Va, e1ucidalcd f"romit, ph)sical eharaClcristie> and
including UV, IR. 'Ij.NMR and '3C•NMR

Th" 'I-I-NMR and "C-NMR 'pcclral dala were c;ompar~d with thc reported '11_
NMR aoel "C-NMR spectr~1 data of ,tmJiar comp"tmd. From lhe ,peclroseopic
analysis and comparison with the reponed ,'alue il "as conllrmcd that the isol~[ed
compound Iii was ~e(u~ll) I.upwl ~e~latc.

Fi~ 30: Stru,.tun" of '-upeol acetate.

Allhough Lupcol acetate is a known compound bul it i, fi"t l,me i,olaled from
the I~aves of this plant.

Th~ I-Butanol eXlract was fraclionaled h) a Sephadcx 1.11-20gel column Among
all h" fraction D,P" gavc a 'pot with ,mall tailing, Ttwa, thcn further fractionaled
b} a ,>iliea gcl columo. The ~olumn was fir,l c1uted "l' dt~hlort>mclhane and lh~
po!a'rity or (he ,olvent was gradually increascd b) the addition of methanol. Five
differ~nt fractions were ohtalned according 10 their R, value, on TLC plates,
FraClion D,Pl gave round 'pot I( 'Was further ,",ashed with Il-hexane for several
times 10 remove associaled coloring malerials The r~sidue "'as whit~ solid
crys1a1.Th~ crystals were dried and compound IV was obtained
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Th" ,1ruC'lurc nfcompound IV
~ariou, ,pcclrn,copic d~l~
~peClroscopic anal) ,is,

"a, el(l<;idalcd frnm ih ph),ie,,1 ch"raeteriSlic, and
including UV. JR. 'II-NMR and, "C_NMR

The LJC_NMR,pcclral dala were compared wilh lhe rep",ted l'C.NMR 'p~clral daw of
similar compound, From lhe \P~clro,;eopic analy,i, ~nd eomparL'>()nwilh the reported
v~lue it wa, confirm~d th"t the isolated compound IV wa, "cwally il-,ilo:.terol
glucosidc. It \'va.'al,o first lime is"lated from th" kave, of /)ill"",,, p""'''g,'n",

,
/

J~/"
" I'

",

Fig 37: Struc1ure of !J-sito'!crol glucoside.

Drllenia pcnr"gyna i," lo"al plan!. Four compound, "ere isolal"d from the platHe.,lmc!.
Steroidal compound name!) f\-sitosterol ~nd 'ligma'teml wer" isolated fmln th" DCM
extract a"d i1-slto,terol gluco,ide wa, i,olaled from the I-Bul~nol e~lracl. Two other
cnmpounds Belulin;" a"id and lup"ol a"dale rcl~ted to penlac)c1ic tritcrp""'" "f Iwpane
series WCreisolaled from thc EIOAc e~tract.

Betulinic acid and j3-s;to,terol glucoside Were hioacti\'e compound,>. lklulinlc aCld is a
chemopreventive agent whcrc as f,-sito,lcroi glucoside wa, fOllnd If) sho"
hypoglycaemic ~cljvjt/'-j"_

Although lhe cnmpoulld, arc k"own compOImd, bullhey are Ii"'t lime i,olated from lhe
leaves of Dillenia pCn/llgyna.

The other plants of DlIlcnia genu, are used a, ~ lmdil;onal med;eine. L;terature showed
lhal betulin and betulinie acid are common cOIl,tituenls nflhlS genu, planl Rut [)'{lenia
pem""T)'n(J i, not recognised ~smedicinal pl"nt in m",t literature.

So we can justify thaI Ihe plam D pcnl"I!.Y'/(f can bc L1~cda,>a medicin~1planl Since it
contains lhe bioactivc compound,"',
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