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ABSTRACT

The work is divided into three chapters, The first
chapter is entirely devoted to general reviews regarding
the necessity of research into wvast domain of the indigenous

herbal medicinal plants, This part also deals with the

descripkion of the plant 5ida cordifolia linn and its
medicinal uses. The objective of the project is also

included in this chapter.

The interpretation of the results of the isolatad

products from Sida cordifolia linm has been discussed in

=he second chapter. The ethanol extract was subjectag to
systematic study and fram it the follawing campuunds ypere
isolated and characterizec: a mixture af aydrocsrborns,

a4 mixbture af higher fatbty zcid estars, F-sitosterol,
paimitic scid, stearic acid, hexacosanoic acid and mixkure
uf higher fatiy acids. All the above compounds were charag-
terived by i.r., o.m.r. and mass spectra. The idepntities of
B-sitosternl, palmitic acid and stearic acid were confirmed
Ly co-t.l.c., mixed melting point and superimposadle i.r.
suectre with corresponding authentic samples anc also bry
cenwerting them into known derivatives. Hexacosanoic acid
was confirmed by its melting point and by the melting point

of its methyl ester; a direct comparison with an authentjc



sample of hexacosanoic acid was not possibls because af

its nonavailability with us. G, L L.. analysis as well as
mass spectral fragmentation pattern estahlished the Fresence
of a number of alkanes in the hydrocarbon mixture; the mass
soectra also revealed the oresence of alkanes having even
and odd number of carbon atoms. fhe fractian of fatty acid
isalated during this study also behaved as a mixture as
avigenced by g,l.c. analysis of its nethyl ester; mass
spectral analysis indicated similar results and also revealed
the predominance af fatty acids having even number of carbon
atoms. The fatty acig ester fractiom was groved to be a
mixture of ethyl esters of Fatty acics by its p.m.r. spectra

anu also jts mass spectrsl fraomentation cabbern.

The third chaastar enuseratas zll oxperiments performed

for this work,
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CHAPTER 1
INTRODUCTION



- — . . ' b e
1.1 General introduction 1\ -

The indigenous herbal drugs have gf importance both
from the professional and economic poinks of view, Frum time
immemorial man has been using warious plant materials in
different forms for their curative and other effects. They
were aften wused to get relief from pain, fatigue and various
physical and mental ailments. How man has come to associate
a particular herb with a particular disease is scill as
profound a mystery as is faith healing. Herval cures alluded
in the folklore have led to the advancement of systematic
studies far obtaining drugs from plant materials. Systematic
investigation of plant materials has yieldsd variety of -
subkstasnces, The chemistry af these substances, which has its
root in bhe empirical krowiedge of ancient medicine ancd fings

1ts continuity in folk mecicine even tocay, makes wvaluaole

conLrivution to the discovery of naw drugs.

The uvriginal imoetus to the enemistry of naturel
praducts came from medicine., They are found to be the only
material available for freatment and grevention of diseases
till as laze as tine middle of tThe nineteenth cencury. [ nrough-

out the wigdle ages Lhz matzriz mediga of plant origio was

acceptec as the only availaole ways and means of trezacment

of wvarious diseases. Hunoreds of years ago thez medicinal
plants in Indian subcantinent attracted the attemtion of the
peaple of this region. Higuedaq, ane of the oldest scripturses,

written in 48500-1800 H.L, contains inforcmations on mediciqal



plants of the subcontinent, For long time medicines in
"Wyurvedic! system are being extracted from various herbs.
The Chinese were the first who recognised the usefulness

of herbs, They extracted the drug 'Ma Huangz' from the
crude preparatioen of Ephedra plant which is now used in the

trgatment af hay fever and bronchiazal asthma.

With an even increasing number af disaorders in human
body, more vigorous studies have been wmade in allewviating
or eradicating Jdissases by acministering chemicals abtained
from plants or synthesizec in the laboratoary. Thaough plant
kingdom is no more the scurce of insatiable demand for drugs
exc=zpt in some cases, it has come to serve another aurpose.
It provides newer @modzls to use in %he design of potential
chemotherapeutic agents albeif the synthesis and melifica-
tions of known drugs continue Lo bGe an important asaect avd

CTug design.

Chemists hawe been engaged-in the isvlation of the
active constituents fraom fhe extracts of bthe curative parts
of plant materials, and estaolish thelr structures by chemical
and 1nstrusental methods of analysis. Thougn rapid advances
have oezan made in the chnemistry of natural products recently,
mainly due to the availaonility of verious hignly sophisti-
cated inskrumental technigues for structure determination,
the uneguivocal syntneszis marks the proof of the structure

of a compound. The.skilful synthetic chemist, then creates)



in the laboratory either totally aor partially what is
manufactured by plants. Un the synthetic route to the
natural product, many more variants are encountered and
these too are screenaed for potential physiological acti-
vities. The isclatian, structural elucidation and synthesis
af guinine for example, have led to a host of antimalarials.
Wariants of penicillin, tetracycline, morphine, pgspaverine

have found a way to medicine rack,

The use of drugs obtained from the medicinal plants
have inereased not unly in our country but also aver the
most developed ones. Now a days aoocopt 25,%3 drugs, 2.Q.
antibiotics, wvitamins, hormones etc., come from EBEhe plant
extracts through wsual processing. In 18960 474 of drucs
arescribes oy tne pnysiclans in the United 3tates were fran

natural souress, mostly antibiotics. In 5 3EY 29 or 524 nut

=H

of 3334 of the trade or generic name products, which appeares
in the 1.US5 billion prescriotions filled in the Unmited States -

W . . : - 3
contained one or more ingredients derived fram higher plants .

Fesearch inm imdigenous drugs is particularly appropriate
at the oresent moment, when the oharmaceutical companies of
the world are emitting an unc=asing flow of new synthetic
drugs;: abiention should be turned to the possible remedies
that may be found among indigenous herbs. The faollowing
examples of such ressarch proving fruitful may be recalled,

In Eastern Mediterranean countries and in Arabia the local
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physicians often prescribs a8 decoction of the dried seeds

of a local plant, Ammi Visnaga, as a diuretic and as an

antispasmodic in repal celic. Investigations by GJW, Anrep
and his colleagues in L?airl::lil showed the active constituent
to be Khellin, which they found to be an effective vasodi-
lator with a selective 2ctionm on the coronary arteries,
Suosegquent clinical trials demonstrated the wvalue of
“hellin in the treatment of angina pectoris,. From ancient

times the root af an indigencus plant, Rauwoclfia serpentina,

has been widely used in Incia and Malaya as an antidote to
insect and snake bites, as a febrifuge, as a stimulant ta
uterine cantraction, and as a sedative. F.J. Uak115 investi-
gatey its use in hypertemsion and Tound it to have a marked
hypotensive actiun, Even in the curzently popular fielg af
theg chemutherzpy of tubercuioszis, indigenous plants ars
prowving to be of interest., Thus Japanessz workers hawve

isalated from a wine named Stephania cepharantha, and from

3 wisteria like plant named S. Sasakii, the alkalaid cepha-

rankthine which is being wused for the tcsatment and the
praphylaxis of tuberculosis in Japanﬁ. Chinese workers hauvs '
bheen investigating fhe anti-tubetculous ackivity wf a series
of local plants, and Yiiginia Mang? reports a 'arominent
tuberculastatic activity' in the extracts of Lopits root,

Coptis chinensis this activity apparently residing in 1ts

alkalold, berberine sulphate. it is clear that much remains

to be learnt from close study of imdigenous herus. %



A number of structural patterns have besen isolated,
identified and synthesired. Hefterocycles occupy a predomi-
nant position due to their wide arcurence in nature. Out
at an estimatedE| 20,000 matural products, steroids and
alkalojids are the most importamt groups of natural products
that have profound therapeutic values. In plants, the iso-
prenoid units, present along with phencls give tise to
various structural patferns such as coumarins, benzofurans,
chromenes, chromones, {lavonoios, isoflavonnids, xanthones

and rotennidsg'1ﬂ

. Admong nitrogenecus plant constituents,
carbazole and indole alkkalaoids have attracted considerable
interest because of thelr physiolagical activities, Witro-
genous constituvent, =2cridone alkalaoids have glso created
considerable interest amuvng tne scientists dus to the
:epﬂrted11 anti-tumor activity of acronycine (an acridone

alkaloid), a component of the Rutanceous ulants, ficronyechia

bauerii and Y=yris ampady. HDDper12 isolated an alkaloid

vasicine and a wvolatile oil from 4dhstoda vosica [(Beng-

Sasak). The plant is used as a remedy for cold, cough,

Bronpchitis, oysentry eteo.

Eryptupiﬂe13 was 1s3alated from the thebalne fraction
of opium alkalui:s1q. 1t depresses the higher nercvous
centres, causes spinal paralysis in frogs, and convulsions

in mammals15. Uaium had been used for centories in popular

medicine, and both its analgesic and narcotic properties
I



were well known, In 1903, Derosine isolated a semi-pure
alkaloid fram opium and named it narcotine, Processes for

18 which are used as

the isalation of strychnine alkaloid
tonic, stimulant and febrifuge from seeds of strychnos
nux Vamica plants._.and berberine hydrnchluride15 which is

used as a fibrifuge, carminative and antivomiting agent

during pregnancy from the barks of Barberis aristata

(Daru Haldi) have been develoged at the BCSIR laberatories,

Anwar and Ghaniq?

have reported the isclation of a number
of tropane and related alkaleids from the roots af Datura
metel L wvar fastussa.Hussain and !]uaisuddin1B teported the

isolation of three compounds from dried powdered roots of

Tacca aspera Roxb {varahikanda) which are reported to be

excellent topic and useful in haemorranagic diathesis, and
believed to have curative effects in leprowsy and in many
other skin dissasss. Hogue st 3119 reported the isalation

of a number of pyrreolizidine alkaloid from Heliotropium

Indicum Linn, Ali and his gruupzu gt the OCSIR laboratories,
Dhaka isolated anti-leukaemic drugs winblastine and vincri-

stine from the plants VYingca rosea,

Dutch workers have recently reported the beneficial
effects of extract of liguorice from Jashtimadhu for gastric
ulcers. Une of the camponents of liguarice . is glycerhetic

acid which is a polyterpene whose structural formula shous

a8 striking resemblance to the cyclopentano-phenanthrenea



steroid” . The interesting develogment in the recent study
of digitalis is the emphasis on its cardiotanic rather than
on its cardietoxic properties and the reported discavery

6f a new_glycoside digicorinm, This glycoside, which has

low toxicity is claimed ta possess the curative action of
digitalis as distinct from that of the better knouwn glyca-
sides which are larqgely cardiotoxic, It can be extracted

from £he leaves of D-purpufea and D-lantazz.

Bangladesh is blessed wikth yast resources of medicinally
important herbs and plants, Many of these are in wide use
in folk medicines as well as in the fyurvedic and Unani
system of freatment. The fimancial conditien of the people
of our country aften restricts them to use expensive
chemotherapeutic drugs, The useful drugs ohtazined lrom the
plant urigin should be purified froam inactive and harmful
Ones S0 as toe bring them into use for mitigating the sufferings
of the vast masses bof humanity. Various medicinal plants
in this country are still awaiting thorough and systamatic
examination, 50 an extensive and speedy exploitation of

the medicinal plants is deemed NECEsSary,

Jome of the more wseful medicinal herbs and plants

of our country are: Terminalia arjuna dedd [Arjun), used

in heart diseases; Jatropha gossypifolia Linn (Lalbharenda),

used against urinary cemplaints, ulcers; Cephalandra indica

Naud (Telakucha), used for the treatment of glycosuriaj; |



Abrus precatorus Linn (Kunch), used for the treatment of

trachoma; Uatura fastuaosa Linn (Dhutura), used as polsons;

Andrographis paniculatae Nees (Kalomegh), used for the

treatment of irregular motions and of appetites; Tingspora
cordifolia Miers (G ulancha), used for the treatment of
chronic dysentry, chronic diarrhoea and alse used against

spake bite; Cassia angustifokia Vahl {Somapata}, used as

laxative and purgative; Cinchona sucgiruara {Cinchona), used

for the treatmnent of malaria; Rauwclfia serpentine Eenth

{C handra), wused for the treatment of high blood pressure;

Dlcium gratissimum Lipn (Ramtulshi), used against rheumatism;

Womaordica chaorantia Linn (Karala;, used for the treatment

of olabetes; Paederia foetida Linn {§andha bhadulia}, used

in piles, inflammation of spleen, and pain in chest and

liver; Tacca asgera Rexao (Varahikanda), reported tu be

excellent tonic and useful in haemarrahagic dJiathesis; and

Siopa cordifolia Linn (Brela}, used in rheumatism and sSper-

maturrhneat Some of these plants have been the subject of
investigatiens of chemists in Bangladesh and number of

articles have been published by them.

Sida curdifelia Linn is ane of the wicely available

medicinal herbs in Bangladesh. [t grows sbundantly along
the road side of the rural areas in our country. In Bangali

it is knouwn as Brelaza. The geous sida welongs to the
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Malvaceae family and the plants Eelunging to this group
are in Sanskrit by the general name 'bala', There are some
Seven or eight species Dut Sanskrit writers make mention
of fiue species of "bala' under the name 'Pancha bala',

dida cordifolia Linn alsa knuwn as Siga herbacea Micans

and Rotundfoljia Lay, 5Sids allthaifolia Swatzs &nown in

English as country mallow.

drela is a small, downy, erect shrub, aoout 1.5 [0 Righ,
with long branches, sametimes reueting at the nodes, It is
distributed in moist places throughout tropical and tropical
India, wWepal, Pakistan and &Srilanka, It is a perennial
undershrub, The leaves are cordate, volong, obiuse, crenate
and very downy on both surfaces., Ihe peduncles occur near
the flower, The petioles are as large as the lezaf; the
Stipules are linear measuring nearly hal{ the length of
the petiole, The flowers are small anpd tawuny yellow or
whita. The bark is light yellowish-brown colour. The Sceds

are called 'bijband', grown in a pair on each carpel.

Sida cordifolia Linn is considered to he ane of the
most valuable urugs in the Ayurvedic or Hindu medicine,
in the Tibbi ar the Mohammedan medicine it was used for
its aphradisiac effe:t;L It has been largely used oy the

physicians from very anmcient time.’ p

T he roats, leaves and seeds are all used in medicine

and have a slightly bitterish taste. The juice of the plaht
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15 mixed with the juice of Borassus flabellifer for local

use in elephantiasis. The juice of the whole plant is used

24
in rheumatism and spermatorrhoea,

The mucilagenous leaves of 5ida cordifoclia Linn are
used as a demulcent and their infusion is given in fever
as a refrigerant. They are reported to be used against
dysentry and for poulticing ulcers. A decoction of the
leaves is said to possess emollient and diuretic prﬂpertieszﬂ.

The leawves are used in .opthalmia,.

In Cambodia and China, root is considered to possess
astringent, diuretiec and tonic properties. An infusion of
it is given in unimary diseases, bilious cisorders and
gonorrchoea, It is also wsed in cystibtis, strangury and
haematuria. In nervous disorders such as hemiplegia, sclatica
and facial paralysis, the root 1s administered internally
in combination with asafeetida and reck salt, The root
bark is powdered and admimistered with milk and sugar to
relieve frequent mieturitiaon and leu:urrhﬂeazi. An infusion
maue from the roots are considered aromatic bitters having
febrifuge, demulcent and diuretic propsrties. Mixed with

makaradhwaja ano musk it 1s used as a cardiac tonic.

Seeds are credited with demulcent and laxatlve praoper-
ties and used in bowel complaifts such as piles, colic,

and tensemus“Y. Ethanol extract of the plant exhibits
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antiprotozoal activity against Entamoeba histolytica strain

STA and depresses blood pressure in cats and dogszb.

Besides the above medicinal properties the plant is
of great commercial value as it yields a fine white fiber,
the cellulose content of which is 83 percent as against

T3 percent in jute.

Sida cordifolia has been suvoject of chemical analysis
from the end aof the last century. It was reported to contain
aspﬁaraginz?. G hosh and Dutta2E carried ocut a systematic

stuoy on o0ida cordifaolia and found the total alkaloid

content in the plamt body to be U.08% ., The seeds were

found ta contain about 4 time more alkaloid than either

the stems, roots, ar lesaves, Extraction with petroleum

ether, stner, absolute alcohol and water showed the aoresence
of fatfty o0il, phytesterols, resins, reszin acids, mucins,
potassium pitrate and alkaleids, out no tannin or glycosides,
The alcohol extract contained the whole of the alkaloid
content, Fram the alcohol extract they were able to isolate
two alkaloids which were identified a5 ephedrine and

Y -ephedrine.

Dutta al=o rEpDrtedzg the presence of apypreciadle
guantities of water soluble alkaloids but faileo to isolate
them. A eports on nitrogenous constituents’ of this family

of over YOO species are very few, COssypium 1s the only



13

gther genus where the presence of two Liogenic amines wiz.
E-hydrnxytryptaminejﬂ, and hestamineﬁ1 has been reporteo.
Mo Lrue alkdalolius haye bezn previously described in the

malvaceae family.

From the roots of this plant, shosal et al32 isolated
three H-phenethylamine, eghedrine and ¥ -=2phedrine. Besicdes
these they also itsolated Z-caboxylated tryptamines, 5(+J-Nb-
methyltryptophan methyl sster and hypaphorine, alang with
thrze qQuinarcoline alkaloids, wiz. wvascinone, varicine and
vasicinol, Fram the water-soluble alkaloid fractianm they
also isolated liberal amounts of choline and betaine, The
works of this group of investicgators further showec that
the stews and leawves caontain essentially the same allkaloids
as ars present in the roots, out in differant amounts,
Cphedrine ano ¥ -ephedrine constitute the major basas in the

gaerial oarts, but ocour as minor components in the root.

Imvestigation on brela was carried out earlier by
Uuttajj. The routs of brela {(various sida species, including
5, rhdwbifolia, 5. weronicaefolia, 5. glutinosa, 3. chinesis
and 5. caroifolia) contain steroids, alkaloids and fatty
oils. The alkalaid content for various species ran about
0.053. Yarious alkaloids were separated oy paper chroma-
tography; ephedrine is cone of the minur alkaloids of the
yarious species. The two chief alkaluids are highly water

soluule and cowuld mot be extracted with organie solvents. |
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Lhemical investigations of the leaves of Sida rhombifolia

Linn was carried out by Bhatt and his groupja. The leaves
were found to contain lysine, histidine, phenylalanine,
arginine, asparagine, glutamine, alanine, valine, leucine,
aspartic acid, glutamic acid, glycine, serine, theonine

and tyrosine, Total phytosterolcontent in the leaves of the
plant was 0,0524 (as cholesteral ). Besides the acove
compounds myristic, palmitic, stcaric, oleic and linoleic

acid and an unidentified fatty acid were alsao isolated.

The mixture of fatty acids showed high antibacterial activity.

Seed oils of S5ida rhombifolia contain sterculic acid ano

malvalic acid where determined by gas-liguid chromatography.

Investigation on Sida 2cute Burn has been reported
by Khaleque and his cmlleaguest. deguential extrtaction
of dried roots of sida acuta yielded axalic acid and a

. 0~ .. . .
compuund having m.o. 22 -4 € which was not characterized:

stem af this plant yielded pg-sitasterol,

Alkaloidal canstituents of Sida acuta, Sida homilis,

aida rhombifolia and Sica spinosa have been inuvestigated

by prakash and his EDllEﬂgUESET. These type af plants were
found to cuvntain three types of alkaloidal constituents,
viz. B-phenethylamines, quinazolines and carboxylated

tryptamines, same as that reported far Sida cordifaolia. #ed

fis with 5ida cordifelia choline and betaine wers isolated
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from these plants. The gualitative and guantitative varia-
tions in the alkaloidal canstituents of roots and serial
portions at different stages of growth of these plants
were also noted. Elaboratiom of the guinazoline alkaloids
seems to oe a characteristic feature of this genus. The
favourable combinatian of sympathomimetic amines and
vasicinune in these species prabably accounts far their

major therapeutic uses in the Indian systems of medicine

A polysaccharige which yielded an acidic xylan was
isolated frum cdilute alkali treated roots af Sida QEEEEBB.
The xylan was methylated and the methylated xylam an hycro-
lysis gave mainly 2,3-di-o-methyl xylose and smaller qua-

ntities of 2,3,4-tri-o-methyl xvlose, Z2-o-mathylxyvlose and

an acidic substance,

Chemical examination of the seeds of Sida carpnifulia

was carried out by U.5. pande and his culleaguazg. Incinera-
Lion of the seeds gave 14.5% ash, containing CLa, Mg, K and

Ma as basic racgicals and carbonate, sulfate and chloride

45 acidic radicals, Extraction of the seeds with petroleum
ether gave Y% light yellowish green cil cuntaining the

fatty aclios, oleic, linnleié, palmitic, stearic and arachidic
acid, From the unsapunifiable matter only S-sitosterol

could ve identified, The mucilage on complete incineration

gave 3.HY ash containing 0,77, Fe and 2.02% Mg. Graded

hydrolysis with 34 oxalic acid, 2N Hobl, and concentrated E
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HESDa suggests the presence of maltose, galactose, arabinose,
glucose, and maltobionic amd galactouronic acids. The
hydrolyzates of the first two hydrolysis gave 14 and 22,7
total reducing sugars; hydrolysis with cuvncentrated sulphuric

acicd gave only glucose 20§,
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1.2 Ubjective of the Preject

From the abowve discussion it is revealed that extracts

of different parts of the plant Sida cord:ifolia Linn have

been used in the Ayurvedi& system of medicine for a variety

of purposes au‘ Chemical investigations on the whole species

41,47

of the genus 5Sidg 2re auite acpreciable and some

study an Sids corgifolis Ltinn -2 also avatiable in the

27,28.F2

literature. It has peen reporcad that the roots af

the plant Sida cardifolia Linn contain zsparagin, fatty oLi,

phytosterols, resins . resin acids, mucins., potsssivm nitrate
and a number of known alkaloids. These compounds have also
been detected in.the sleas and leaves of the plant. Howsver,
none of the compound so Far isolated can explain prupercly

the exact medicruat value of the planmt budy. Thersfore o
systematic studvy an the sariul varts of Ehe plant Sida

cocdifolia Linn wes underiuben,



CHAPTER 2
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2.1 Study amn..the Efthanol Extract

The aerial parts af the plant S5ida cordifolia Linn
were collected from Dhamrai, about 40 miles north of Dhaka
city. The plant body was sun-dried, powdered {1.7 kg) and
extracted with ethanpl at room temperazture. The ethanol
gextract was concentrated at reduced pressure witen a dark
nreenish semi-soclid mass was obtaineo (5.0 g). The crude
mass was then triturated successively with petroleum etner

{ﬂUuEUqZJ, benzene, diethyl .ether and amethanol.

¥
2.2 5tudy on the Petroieum ether Triturate

The petroleum zther triturate was evaporated to dryness
at reduced pressure when a heavy light gresn mass (1.27 gl
was obtained. The mass was chromatographed over a column of
silica gel and eluted with hexane and mixtures of hexane-
ethylacetate (19:1 and S:1) in that order. Several fractions

were collected and sach of them was separately examinec.

Fraction A, eluted with n-hexane gave a low melting
waxy solid (U.32 gim.p. 32-34C} and uwas highly nonpolar.

[t pave only one spot on t.l.e. plates (R, 0.92 in hexane}

1..‘
and appeared to be homogenedus . It showed i.r. absarptions
at 2970, 2940, 2870, 1460, 1380, 730 and 720 cm™'. The p.m.t.

spectrum of the material showed only ftwo absorptions, a

triplet at 40,88 and a sharp singlet at &1.24, The nature aof
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the i.r. and the p.m.r spectra indicated it to be a satu-
rated hydracarbon. The melting point of the compound is-
similar to that for nonadecane [E19Hﬂﬂ’ map. qu:}ﬂj.
However the mass spectrum of the compound showed mass peak
at as high as m/e 365. The mass spectrum exhibited fragmen-
tation pattern expected of lang chain alkanes i.e. m/e peaks
at swccessive loss of 14 and 28 mass units. The spectrum
also exhibited at least four sets of m/e peaks of decreasing
-intensity with increasing m/e which suggests the sample to
be a mixture of at least four long chain alkanes. The n/e
series 141, 127, 113: 9%, &3, 7+, 573 211, 187, 183, 169,
155; 323, 309, 295, 241, 267, 253, 234, 225 and 365,

351 indicated the gresence af C (et -1, 141}, €

1532
-1 j:“.EEJ in

1oMz2

(" -1, 211), C -1,322) ana C

+_
2pH

the mixture. The assumption was reagily borme out by the

+
23,5t M

b.l.c. analysis of the material on a Shimavzu G0 =380 gas
cnromatograph which revealed the presence of five major and
Five to seven minor components, Unfortunately becauss of
nanavallability af the authenfic samples of higher alkanes

the identity uf the g.l.c. peaks could not be established.
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Fraction 3 ootained by elution with hexane-ethylacetate
{18:1) yielded a ctolourless gummy solid (0.38 g; m,p. 77-86% )
and showed two spots an the t.l.c. plates (RF G.48, 0,45 in
hexane-ethylacetate, 4:1). The mixture was separated by
prepafatiue thin laver chrmmzﬁngraphy {chromatographed witn

silica gel) when twa compounds B, and B, were obtained
in the pure state. The one with A d, {

colourless s0iid and melted at 86-58"C, T he i.r, absorptions
at J50U-3304 (broad, 0OH) apc 1700 cm-1 fst:ung, C =44 far

- CUUH} incicateo the compounc S0 ke a Carcoxylic acaid.

Tnis was confizmea by converting it ta its methyl sster

with an etherzal sorution of diszumethane. T he ester melted
at &3-65°C and showed the ester peak st 1730 r:m-1 and did
not show any aoscrption in the Nydroxylic regiva. The s.n.z.
Spectrum of the compound showed a Aot too well derinen
triplet at 5{ED313} [, &8, a sharp singlet of high intemsity
At 1.23 and a triplet at 2.32 which could oe attributed

to a terminal methyl group of a long alkyl chain, methylens
yrousas af an alkyl chain and methylene group af the type
£H2 - C- respectively. The i.r, and p.m.r. soectra were

thus characteristics of a long chain fatty acid, Ii wes
notea that tne melting points of the camgound and of its
methyl ester are identical to those reported for hexacosa-
noic acid tL25H51UDUHJ and its methyl esterM res;e:tiuely.

The spectrum of the compound alsc revealed a NMUMUET Of mass
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peaks snowing successive lopss of 14 mass units as expected
from a campound possessing lang alkyl chain. # closer
examination of the mass specirum showed the aoresence of
all the fragment ions expected of hexacosanoic acid, The
molecular ion {HCBE+HJ was observed at m/e 3958 with moder-
ate intensity and RGOD'A, was also observed at m/e 397,
Then one set of fragmentations couid he ohserved from

m{e 351{m-CH3J at 381, 353, 325, 297, 269, 241, 213, 145,
157, 124, tU1, 73 arising from successive loss af 22 mass
units for LH,=CH, molecules. Another set of peaks at m/e
573, 3951, 323, 2495, 267, 239, 211, 183, 155, 127, were

also noted with successive loss of 28 mass units starting
fram wie 379 (HCDD+H2-HEUJ. The mass peaks at m/e 127,113,
44, 85, 71, 57, 43 with successive loss of 14 mass units
auet with increasing intensity clearly reveal=d the presence
of lung chain alkyl system In the conpound. The small mass
weak at m/e bl could arise from McLafferty rearrancement

which on further fragmentation gave the base peak at m/fe 43;

H "OH
+ |
R—CH\‘D' =R CH=CHy -+ € — QH
| 1 [
csﬁ C — OH CHy
N 1
CH7 ‘ mie §0-17
+ -
CH2= C = 0QH
mle 43

Melafferty Rearrangement of the Acids
it



of course the high intensity of the latter may he due tuo
the contribution of C.HD formed by fragmentation of the
atkyl chain. The compound thus appears to be hexacosancic
acid. Unfortunately the compeund could not be compared
with an authentic sample of hexacosanoic acid for non-

availability of the latter with us,

The cumpound with Ao 0,45 {35.0 ag, 522 was crysta-
Llised as white flakes from methanol, m.a. 63-54°C . Tts

i.r. and p.m.T. spectra were similar in nature as 81

1I"Irnax {nuleJ 3500-2960 (OM), 1700 (acid C = a), 1360, 330
1

ano 715 cm” 3 S(COC1.}:0.86(t), 1.25(S), 2,35(t} and is
also a fatty acid. The methyl ester of the fatty acid was
arepared Ay reacting 1t with diaxomethane and was crysta-

a

llised from methancl. It melted at 3 - 31°C. It showed

no absorption in the hydroxylic region but a strong ester
- L = U peak at 1735 cm”| along with other peaks at 1184,
1145 and 7101 cm-1. The welting points of the acid and its
45

ester suggested it to be palmitic acid, C, .H..CUUH The

1531
mass spectrum of the compound was also in agreement with
that expected from palmitic acid. The molecular ion peak
was Observed at mfe 235 and the m/e peak at 257 coula te
attributed to RCOOAL. As in the case of hexacosancic acid
s discussed above two sets of m/e pesaks one at 213, 185,

157, 129, 101, 73 and the other at 211, 183, 155, 127



arising from m/e 241 {M-15) and m/e 23% (M+1-H,0) respec-
tively with successive loss of 28 mass units were observed. .
Mass peaks at m/e 113, 99, .85, 71, 57 and 43 showing loss af
14 mass unifts were also noted, Finally the compound was
confirmed to be palmitic acid by co t.l.c., mixed m.p.

and superimposable i.r, sSpectra with am authentic sample

of palmitic acid.
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Fraction C, eluted with hexane-ethylacetate (9:1)
gave a waxy solid (0.40 g). on removal of the solvent.
The solid melted at 70-73"C and showed three closely

spaced spols on the t.l.c plate with H_. U.48, U.45, 0.43

F
when developed in nexane-ethylacetate (4:1) mixture. T he
material was subjected to separatian by preparative thin
layer chromatography and three rtelevant zones of silica

gel were collected., The extraction of two oOf these gave
wery small guantity of material and were not sufficient

for characterization., The other ane yielded a colowurless
substance. [t melted at 72-75C and showed an elongaten
spat on t.l.e. plate {Hf U.43 in hexane-ethylacetate, 4:1}.
The i.r. spectrum indicated it to be a carboxylic acid,
Ve {nujol) 3450-24G0 {broad, U-H}, 1700(ac10, C=0), The
g.m.Te Epectrum was identical to those Furnished oy hexa-
cusancic acid and palmitic acid; E[Eﬂﬁljj 0.87(t), 1,22

(or.5) and 2.30(t}).

The substance gave a methyl ester, which was obtainad
88 a semi-solid {m.p. 55-67°C) mass and could not be
Crystallised. It showed no absoraotion in the hydroxylic
region out a strong ester C =0 peak at 1730 Em-1, alang
with ather peaks at 1i8§,1190 and 710 cm™'. The mass spectrunm
of the compound clearly indicated it to be a mixture af

fatty acids, one of which was hexacosanoic acid (M.u. 345},



The mass peaks at m/e 480, 452, 424, 398, 382, 388, 394,
341 appear to be the molecular ions for dotricontanoic
acid CHEEEHE}EJJDDH, tricontanoic acid CHE{EHEJEéZUDH,
octacosanoic acid EHEEEHE}EéZDDH, hexacosanoic acid
EHE{EHEJEQEDGH, pentacusancic acid EHE{EHz}EjZDDH,
tetracosanoic acid EHE{DH2J2£ZDDH, tricosanpic acid
CHE{EHEJE1LUDH and docosanoic acid EHE{EHEJEUEDEH respec-
tively, The mass peaks expected from them could he iden-

tified in the mass spectrumof the compound and are tabu-

lated below.

-CH -28 -28 _28
EHE{EHE%Ed:DDH o 468 w437 AOO—— .
(nT 480)
-29 -28 -24 -Z8
36 = 35— =25 g7
-2H -28 -2A- -25
259 —— & 241 —- e 1H5
- -28 -25 -28
Py ————= 20— 0] —— & 73,
" £H -2E -25
EHE(EH2J2§ZUDH e 437 —— = 408 . etc.
(M7 452)
-CH. -24 -28
CH3{CH,) L i _f]?fL"ﬂDg =~ 351 - etc,

+

(., 42a)
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-CH -7H -28
CH3{CH,) 5, CUH ——— w381 ~353 — = ste.
-15
(4T 3085}
“CH .28 .24
CH{CH,) , £00H ——F— 367 —— > 330 —— o
-15
(m? 382)
-28 -28 -28
311 — 283 -~ 255 -
207228 199 =28 qg_ =28
143 =28 4y _ =28 g -2B g4
-LH -2 -24
LH4(CH,) , fO00H ———2—— 353 ~325 —— =  atc.
, -15
{¥l. 364)
-CH, -35 -28 )
EHS{EH2J21EDUH — 330 - 311 = gt
-15
{mT 354)
-CH -8 -28
EH:jI:CHzJ 2Dl:m:lH w 425 - 227 - elo.
-15
(m* 3a0

The mass spectral amnalyses thus indicate that the

compound is probaoly a mixture of fatty acid, six possessing

even number of carbon atoms and twn possessing odd number
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af carbon atoms, ' he methylester was subjected to gui.c.
analysis on sillicune column at 21UDE, the samplé showed

3 broad peak with a much higher reftemntion time than those
af the methylesters of palwitic acid and stearic acid.
The broad peak tends to suggest that -the column temgera-
ture was not sufficient to resolve the mixsure of the
gsters in the sample. In the absence of suitabls column
which could begar a higher temperature further g.l.c.

analysis of the ester could not be done.
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2.3 S5tudy on the Henzene Triturate

The benzene triturate of the crude mass obtained
from ethanol extract gave a brown coloured residue (U.32g)
on removal of the solvent, The material showed a distinmct
spot on t,l.c plate (Hf 1,56 in caroon tetrachloride-
ethylacetate, 4:1)along with an elongated syob at the
base. Lolumn chromatography of the substance over silica
gel and gluted with mixtures of different proportions
of carbontetrachloride and sthyl asetate yielded a number
of fractions. Fraction D eluted with carbon tetrachloride-
ethytacetate (49:1) mixture showed one dJistinct spot on
t.l.c, plate EHF 0.55} with less distinct spots above
and velow this one. The other twe fractians £ and F Ccid
not giwve good t.l.c. picture, Fraction U was purified by
preparative thin layer chromatography and yielded a
colowrless campawnd (G Mg, M.p. ED—b?qZ}. T he compouno
showed broad U-H absorption at 3500-2500 I:m-1 and a
sharpg C=0 absorption for carboxyl group at 1700 Dm-1 in
the i.r. spectrum, The p.m.r. spectrum shouwed a triplet at

U.BH, a singlet at 1.2E and a friplet at 1,38, The
compound gave a methyl ester with diazomethane and was
a semi-solid mass. The ester showed the -C=0 absorption fur

1

ester function at 1735 cm ' 2nd no absorpgtion in the

hydroxylic regian. The compound thus also appeared to be
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g fatiy acid, The mass spectrum of the compound revealed
it to be a mixture of higher fatty acids e.g. octacosanoic
acid, EHE{CHEJEEEDDH, hexacasanoiec acid EHS{EHEJHEUDH.
tetracosancic acid EHEKDH2J2£ZDUH, docosanoic acid
CH4(CH,J) ,F O0H, Octadecanoic acid CHE{CH2%§ZDDH and hexa-
decanoic acid EHS{CH2J1£3DDH for which molecular ion peaks
were obsarved at w/fe 424, 3896, 358, 340, 284 and 255
respectively. The M-15 mass peaks for thsse were observed
at m/e 4049, 381, 353, 325, 269 ang 241 respectively, The
M-13 peaks then showed successive loss of 28 mass units
and the mass peaks at m/e 213, 185, 137, 125, 101, 73 are

cammon for all of them. The sequences are shown as belouw.

LH, -zZd -28 -28
EH.ACHEJE.LDDH ~- 409 - 36] ———a 383 —— e stc.
B ? -15
(mT aza)
L H, -28 _28 -25
EHS{LHE}MCUDH T 337 - = 353 - 325 - ptao.
(m? 398
LH. -ZA -28 -28
CH.,(CRH,),.COul -355 -325 - 237 -~ otc,
3 222 _
-i53
(T 3ea)
-LH -28 - 26 -ZR
CH.(CH,) £ 00H - 325 - 257 — 254 =
3 2420 15

(mt 340
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LH, _28 -2E -2f
CHo(CH.) . LUOH —— =263 — = 24] —— = 213 — + gtc
32095 P
(mt 2a34)
LH, -28 -28 -28
vl gy
-15
(m* 258)

T'he compound thus in fact aopsars to de a mixture of fatiy
acids of evan number of carbom atams. The mass spectrum,
howrver, shows the presence af at least one fatty acid

with odd aumber af caroon atoms namely EHE(EHE}E1 CO0H,

its molecular ion is observed at m/e 354 and other exgected

mass peaks at M-15 and followed by successive loss of 28

k]

mass units are also mhserved at mfe 339, 311, €83, 255,
22%, 199, 171, 142, 115, &7 and 38 resoectiuveiy. The long
chain alkyl character of the compound was revealed by the
nigher intensity of larger mass peaks with diminishing
intensity for the lower mass peaks, spe:ialiy on kthe lower
side, The lMoLafferty rearrangement producing mass jon at
mfe HJ is alsu vbserved which on further loss aof 7 mass
unit {OH) yield=d the mass peak at m/e 43. The mass spectral
data thus undoubtedly shows the compoumd to be a mixture of
dgcids, The results could have been further confirmed oy
ge.l.v. analysis of the methylester but the nonavallablliity

o

of a suitable column did not allow us to proceed further



in this respect. [t is thus observed that there is a goaod
similarity 1n the acid compasition of Fraction C and

Fraction L.

2.4 Study on Diethyl Ether and Methansl Triturates

The diethylether triturate .(U.85g) and methanol

triturate (1.73g) gave complicetedt.l.c pictures. Attempts

to resolve them on the plates using different solvent
systems proved abortive. No further work was therefore

attempfed on these triturates,
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2.5 Study on the Mother Liguor of £thanol Extract

The dark greemn mnother liguor of sthanol extract was
treated with an excess volume of distilled water when a
black solid mass {6,0g} precipitated out. The semi-solid
black mass () was successively triturated with n-hexane,
diethylather and methanol. The last tuo triturates revealed

complex t.l.c hehaviour and were not stodied.

2.6 Study an n-hexane Triturate

The green coloured n-nexane triturate gave 3.5 ¢
semi-zolid mass on remowal of the solvent., 1.75g crude
proouct was chromatographed over a colunmn af silica gel
and elutao with carbontetrachleride-chlaroform {3:i3 1:17)
respectively. Several fFractions were collected ancd each'

of thein was separately examined.

—_

Ffraction G, eluted with carbon tetrachlorice gave

a waxy solid mass and was highly nanpolar {50+0mg,
b 32-*&%:]. It showed only ome_spot on t.l.c. plates
(R, U.95 in carban tetrachleride). Its i.r. spectra indi-

cated it to 9e saturated hydrocarbon,.
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Fraction H, also eluted with carbontetrachloride
gave a semi-solid mass (82 mg) and showed one spot on
t.l.c plate {Hf 0.55 in carbon tetrachloride). The i.r.
spectrum {liguid film) of the compound showed a strong
absorption at 1733 cm ] indieating it to be an &ster,
T'wo other bands were observed at 1180 cm_1, 1105 cm |
for -U- =0 of ester function. The triplet at ¢ 0,80 and
the guarter at #4.45 (J = 5.5 Hz) in the p.m,r. spectrum
of tne cumpound clearly showed it be an ethyl ester. The
broad singlet at 91,22 and a not too well defined triplet
ak 82.23 showed the presence of large number of methylene
groups anpd -CH,-£ =0 grouping respectively. The mass spectrum
of the compound in general showsd the presence of long
chain alkyl systam. However, the strong mass peaks at afe
J6a, 312, and Z84 which ars in agreement with molscular
ions of the ethyl ester of decosanoic acid EHH{EHEJ 5 F OOH,
stearic acid CHE{D HEJ 1 & DOH and_galmitic acid L:HE([: HZ}MI: OAM
strongly suggest that it is most probably a mixture of at
least these three esters., [ he other ingrtant mass peaks
can he explaimed from these structures.l he presence of
carbethoxy gproups ﬂJZDEIHéIHBJ in these vompounds are
clearly evidenceo oy the base peak at m/e 58 which camn arise
from all of them by #lcLafferty rearrangemenkt. T he mass

peaks at m/e 235, 239 and 211 can also arise from nt 268,

312 and 284 respectively by the loss GfiﬁﬂﬂiHélHj group
!
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from each af them. Other mass peaks expected fram

+ .
R A v
B R—CH=CH, + HeC = C-0CH,CHy

0
[~ /1
ﬁ:}fc-GCHzcag
N
CH

mie 88

flcb afferty Rearrangement of the Esters.
L]

fragmentation from both the sides i.e. the alkyl and es

sides were also abserved, These are noted oelow,

L leavage from the esterside:

ter

28 -28
-I:LJLEHZC}13 595 - 267
- N - " d — e
LHJ{LHE}EULUL'CH?HS
-73
(1 3oy
-28 -14 -1a =14
239 - 211 o 1Y 183 —
-ia -14 -14 14

168 —1% o 155 1% 1.4

-14

115 —— W 489,

-]
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The mass spectrum of the compound showed some mass
peaks at higher m/e values which appear to be due to the
Presence of some minor impurities af higher molecular
weight. The p.m.z. specktrum of the campound showed an
absorption in the olefinic region as a triplet at 5,25
which suggests the gresence of olefinic compound, This
may be cue to the presence 0f some unsaturated fatty acld
ester, ¥ urther coenfirmation about the nature of the mixture-
:nuldfggteatablished fer want of suitable g.l.c. analytical
facilities. The hydrolysis to conuert the ester mixture -
ta acids and analyse the acid mixture eould not be done
either Uecause of the meagre guantity of material obtainedo.
tt may oe nofed that the petroleum ether triturate of the-
crude alcohul extract has been shown to canbain free
hexacosanuic acid [H1J and free hexadecanoic acid [BEJ

along with the mixture of other micher fatty acids (C).
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Fraction K, eluted with carbon tetrachloride-
chloraform {3:1) gave a yallowish solid mass {160 my) on
remaval of solvent. It gave colourless fine nmeedle shaped
crystals {120 mg) on crystallisation from hexane, It
showed one soet an t.l.c. plate {HF 0,57 in carbon tetra-
chlorioe-ethyl acetate, 3:1), It melted at 135-137% and
gave positive Liebermann-durchard anc Sal%owski fest for
steroids. The i.r. spectrum (nujol) showed O-H abscrption at
3430, 105U, and 715 cm- ', The compuund was convertsd to
its acetate by refluxing it with freshly odistillad acetic
anhydride and cry pyridine. The acetate melted at 124-2670,
fhe t.l.c, and i.r. shawed different HF gnd absorption than
the parent compound; ﬂf 0,82 in carbun tetrachloride-
ethyl acetate, 3:1, the absorstion at 3430 cm™' had d1s-
appeared and new bands at 1735 and 1920 co” for L=0 af
acetate and acetate skeletal vibration were visinle. 1 he
defior Spectrum af the campwund showed the presance af six
L -methyl signals appearing between 3 U.7-1.02, Out of these
signals the one at & 1,02 (3K,S) and §0.7 {3H,4) are

charagteristics of the two angular methyl graup (C and

14
L.,g respectively) in a steraid nucleus®®, The other four
L-methyl groups were observed at & 0.4, 0,82, 0.3 and 0. 74,
A broad voublet (probably a doublet of a doublet) for ane

proton ai § 3.35 revealed the presence of an olefinic proten.
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The compound showed the molecular ion peak at m/e 414 in
agreement with the molecular formula of R-sitosterol,
EEEHSDD' T he mass spectrum also showed other important
mass peaks at m/e 39% {NAJHEJ, 396(M-18}, 381(M-H,0LH,),

3?1[N-isuprﬂpyl group), HEH(M-FH-EHéZHE- isapropyl group),

273(M- side chain E1DH21}, 255{M~ side chain E1DH21~H2PJ,
R ) . . . + .
213{M- side chain CigHsq - ring D L. Ho - HoU - H'} which

are characteristics for a hydroxy SterDidﬂ?. The above
spectral data and the observed melting point of the
compound and of its acetate suggest its idemtity with
S—SitDStETDl&a (m.p. 136-37°C, acetate m.p. 124-25C). The
identity was finally confirmed by a comparison of its
superimposable i.r. spectrum and undevressed mixed melting

point with an authentic sample of P-sitosteral.



Fraction L, eloeted with carbon tetrachloride -
chloreform (f:1), yielded a pale yellow solid mass (550 mg)
The fraction on repeated Crystallisatiam from large volume
of hexane gave fine crystals (230 mg). Tt melted at 70-71C
and was found to be homogeneous an t.l.c, plates in diffe-
rent solvent systems, The i,r. absorgtion at 3400 - 2550
and 1700 Cm-1 indicated it to be a carboxylic acid. It was
contirmed by converting it %o methyl ester with diszomethane.
The p.m.r spectrum showed a not too well resolyed triplet
at 40.88 and a huge singlet at 61.22 and = triplet at
62,32, similar to that ochserved with palmitic acid and
hexacosanoic acid, However, the mep. 2f the compouund and
that of its methyl ester was similar to Ethose reported
for stearic acid (71 - 72"C) and its methyl ester
(37 - EQDE}ag. On comparison oF the Eumpﬁunﬁ with the
authentic sample af stearic acidf&gs found that their mixed
melting goint was undepressed, they produced sugerimpesable
il.r, spectrum and their HF values were ildentical. T he

compound is therefore stearic acid,
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2.7 Study on Agueous Mother Liguor of Ethanol Extract

Fhe brownish aguecus mother liguuwr of ethanol extract
was extracted with diethyl ether and chlarcoform respectivelvy.
A brownish oiethyl ether extract (1.50g) and a brown.coloured
chloroform extract (0.52g) were obtained. After hasifying
with &4 .sodium hydroxide solution, the liguor was extracted
with oiethyl ether and chloroform and a negligible mass was
obtained. he chloroform extract revealed camplex t.l.c.

Gehavior which was not furbher studied,

2.8 3tudy on Diethyl ether Extract of Agueous #ficolaolic

Motner Liguar

T he orownish diethyl ether extract gave semi-solid
mass {1,5Ug). [ his crude mass was cnronatographed over a
column of silica gel and eluted with carbon tetrachiorice
and the mixtures of carbon tefrachloride-2thyl acetate in
the ratjo of 19:1 and 4:1 respectively. Several fractions

were collected and each of them was separatsly examined.

Fraction W, eluted with carbon tetrachloride gave a
low melting semi-solid mass (225 wq) which was impure. It
was separated by g.l.c. A yellowish low melting semi-solid
mass {85 mg) was obtained. It shawed one spot en t.l.,c., plate

(A U.34 in carbontetrachloride). It gave a similar i.r.

.F
and p.m.r. spectra to that of fraction H. T he mass spectrum



g
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showed also the same fragmentatian to thatof fraction H.
I he Rf values were identical to tnat of fraction H and
wers confirmed by co t.l.c. Therefore it is assumed that

the fraction N is a mixture of esters like that of fraction

H.

Fraction I, sluted with carbon tetrachlorive-ethyl
acetate {19:1}) gave @ white waxy solid. It shouwsd one
distince spat with a long tail. It was separated Oy p.l.c.
and yielded a white solid mass (b0 mg). It showed one spot
on t.l.c. plate {HF O.44 ipn carbon tetrachloride-ethyl
acetete, 4:1) and melted at 73-75%C . The i.r., p.m.r and
mass spectra indicated it to be a2 mixture of Vatty acids

like that uf fraccion D.



CHAPTER 3
EXPERIMENTAL
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3.1 G eneral Zxperimentcal

Melting Points t(a.z,}

Melting points were determined on a Reichert not-
stage microscope amo on a2 F isher John's electrothermal

melting Foint apraratus, Melting points were not corrected,

Inica-c-2d 2gectra 7.}
Infra-rea szectT2 wers recorses on a2 Jackin-cimer

237 spectrometer ama am a PYZ UNIC M 3P 2 - 200 spzctrometar

using sitner cniorafaci 9- nujol mull or Liguid 7ilm,

tic Eesanance 3cecizz (pemer.)

|

MLl ear la-n

fluclezac magnetic cssunsnce scectra wers racorced
on a Pat«in-Ilmer R i2% gr darian H4 10U insc-ouwent, using
gLEner ocectecochioctoronm [Eu:LjJ Or cartan bakrachlaciqs
{EEia} as solvant with tetcamethylsilane {[Ti%) as internal

standard.

ass Jpecrrd (m.s.)

rass specire weres recorcdead on 3 U5 - 35 plass

- = -

Spectrometer, BF I ZAS 4, Z0,
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Thin Layer Chramategraphy (t.1.c.}

The material used for thin layer chromatography was
iesel gel &GO GFEE& {ﬂﬁHEKJ. The plates (7.5x2.5 cm) uwere
preparad by drawing a suspension of kiesel gel &0 GFEE&
(8gin 16 ml water) aver the thoroughly cleaned plates,
the plates were teft in position at room temperature
until the surface become completely dry. The slates wsre

then allowed to stand 7or ifwenty four hours for activa-

tion and were ready for use.

Prevarative Thin Layer Chromatography (p.l.e.)

Preparative thin laysr chroaatography was carried

ocut on plates coated with kieselgel b0 GF (MZRCK) . T he

254
olates were prepared in the same manner as described abause
aut usingjlarger glass plates (Z3x20 ¢m) and a Larger
spreader allowing thicker coating (0,75 cm). The plates
were 4ir dried at roam btemperature ower night and then

further activated by warming them at 110°C for half an

hour.

Lalumn Chromatogranhy

The column was prepared by slurry methaod, silica
gel {B0 - 120 mesh, 80H, England) being the stationary

phase. The column was made half filled with the appropriate



sotwent {the best running solvent was established

by t,l.c.), and the slurry was poured into it so that

the packing was compact and uniform, Air bubdle was avoided
by making the column as guickly as possible and allowing

the solvent to fall drop by drop through the stopcock of

the column, The soivent was allowed ta pass through the
column For sufficient time and then the column was allowed
to settle for about one hour. The mixture of compounds was
them taken as a solution and was allowed to fall on the
surface of the column. The columm was then eluted areviously

gurified desired solvent system.

5as Ligquid Chromatugraphy (g.l.c.)

The gas chnromatographic analysis of the samplas
reported in the dissertation was performeo on & 3chimadzu
GC - 35 gas chromatograph with dual flame lonizatian
cetecter wusing 2.1mx3mm glass colunn coated with St silicone

GE SE-30 an AW-DMCS (G0 - 80 mesh).

The following abbreviations were usec in descrioing
spectra:
I.H. : 4, strongs m, medium; w, weak; b, broad.

P.M.A. : 5, singlet; d, doublet; t, triplet; g, gquartet;
m, multiplet: dd, doublet of doublets; b, broad;

s, SNATE.



33

d,¢ Extraction of the Plant Sida Cordifolia Linnm

=2ids cordifelia Linn {brela} plants were collected
from Uhamrai, 40 miles norith aof Dhaka. T he aerial parts
were dried in the sun, powdered (1,7 kg) and were extracted
with ethanol for 24 hrs at room temperature. The extrac-
fEion was cantinued until the extract became virtually
colourless, The deep green alcoholic extract (ca 9 1) was
concentrateo te one fourth of its uvolume at reduced PMIBESSUTE.
lMhe extract was allowed to stand in a refrigerator when
a2 light green selid mass deposited at the bottoum, The solid
mass was separated by decantation followed by centrifu-
gation and dried. The filtrate was further recuced tn
ane Lthird of 1ts wolume and kept in the refrigerator and
& furtner guantity of green solid mass was chtained. The
two fractions of the residus werzs combined to give 5 g
of & deep green, almost black mass, was denoted as pP.
The mother liaguor, a heawy thick veep gieen solubion
(ca 500 ml) was poured into diétilled water when a black

solid precipitated out, was denoted as (.



3.3 Isolation of the Components of Ethanol Extracts {Mass P)

The dried solid green mass (5g) obtained from ethanol
gextract was successively triturated with petroleum ether
_Qau-an%n . benzene, diethyl ether and methanol. The diethyl
‘mther and methanol triturates revealed complex t.l.c.

behavicur and were not studied,

4,4 Examination of Petroleun ether Triturate

The petroleum ether tritura%e was concentrated tao
a small volume under reduced pressure and allaowed to stand
in the refrigerator. f light green coloured residue which
deposited at the bottom of the container was separated,
dried and weighed 18 mogl. The ceeu gresn coloured muther
liquor showed une spot on t.l,c. plate (RF ,92) alang
with an unresaolved zone at the base line when develops=d
in hexane. In hexane and ethyl acetate {3:1} mixturs,
- the crude product exhibited three distinet spots at
HF .33, 0,47, 0,44 with an unresolvsed zone at the base
line. The mather liguor was evaporated to dryness at
redguced pressure and 1.27g of a crucde green wiscous
material was obtained. This was chromatographed over a
column of silica gel (160g, BOH, 60-120 mesh] and eluted

with hexane and mixture of hexane and ethyl acetate 1n



the ratiocs of 14:1 and 39:1 im that order. Fractions of
about 7 ml volume were collected and every fifth fractien
was examined on t.l.c. plates. The fractionms showing
similar t.l.c. bebaviour were combined. The results are

shown in T able T.
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Fable I ELolunn £ hromatographic Separation of Petroleum

ether Triturate

Fraction Eluapt field R emarks
Mo .
Fraction A Une spot,m.no,
(collection hexane o, ilqg 32-34%
nos. 3-30} ) Hf(hexane} 0.3z
Fraction o Two spots, m.a,
- . hexane-ethyl
E}SilliiE?ET acetate(18:1) | 9389 | 77 ggo .
' - Rf(hexane-ethyl .
acetate, 4:1)
0.48, E1; U.ﬂS,BE
Fracclon © hexane-eihyl 0. 4l Thrze =oo0ts, m,p.
(collection acetate {9:1) i

nes., 72-1e0)

73-737%C

A .lhexane-athyl
acetate, 4:1)
D.48, 0,45, &,43
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3.4a Characterisation of F raction M

Fraction A yielded a whifte low melting solid
(U.32g, m.p. 32-34T) . It gave uvne spat on t.,l.c. plate

when develoged in hexane {Hf 0.32).

IR(CH 1.0 v 2970, 2940, 2870, 1460, 1390, 730, 720 cn” ..

1

Hid MR (002 1 d0.88(q}, 1.24 {s).

3
Mass Spectrum: m/e 385(MI), 351, 323, 308, 295, 28%, 247,

e

253, 234, 235, 211, 197, 183, 137, 18%, 141,

.L.L, analysis of Fractiun A4 was carried aut on silicone
GE SE-30 at 950°C. It showed as many as twelve peaks, af

which fFive were prominent.
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J.4b L haracterisation of Fractian B

Fraction B also gave a white solid mass (360 mo;
m.p. 77-85%) and showed two spots on t.l.c. plate (RF 0, 48,
U.45}) when developed in hexane and ethyl acetate {4:1)
mixture. Mhe impure material was subjected to separation
dy preparative thin layer chromatography wsing carban
tetrachloride-ethyl acetate (12:1) mixture. Two compounds

having R . U.43 and d,45 in hexane-ethyl acetate {(4:1)

.F
Tixture were isalated; the total amount being 30 mg and

35 mg were oenated as 81 and EZ respectively.

Campaund B, was a waxy so0lid and showsd one spot

1
aon t.l.c. plstes in different solvent systems. It melted

at 86-80°C .,

IH(DHJLE}: Y 3500-3300, 1700, 920, 720 :m_1
max

‘HNMﬂ(uu;LE}: ¢D,88(t), 1.25 (br.s), 2.32(t).

Mass Spectrum: m/fe 337 {M+1), 3956 (m*), 331, 378, 353,
151, 325, 323, 297, 245, 268, 287, 241,
239, 21%, 211, 185, 183, 157, 155, 129,
127, %41, 99, &3, 73, 71, 350, 57,

43,
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Esterification of B

1

10 mg of the compound was dissolwved in diethyl
ether in presence af small amocunt of ethylalcohol, Ta
this solution fresnly brepared diazamethane in diethyl
ether {prepared from the treatment ar nitrosomethyl urea
with caustic potash) was added drupwise until the yellow
colour of diazomethane oersisted. T he reaction mixture
was evaporated to dryness, recissolved in diethyl ether
and dried over anhydrous sadium sulphate. On removal
of the solvent a eolourless compound was obtained, It
melted at 53-65°C., The compound shouwed one spot on t.l.c,
plates {HF 0.83) when davelogped in hexane-athylacetate
(4:1) mixture.

1-

IR(F ilm): w . 1730, 1180, 720 cm”
A x

L ompound EE was crysiallized From wmethanol., Tt

melted at 53-5&%).

IR(LHC 1 Voma, S450-2800, 17040, 1370, 135U, S30, 715 cmo

3

1

(=53

HNMR[CDJLEJ; 0.85(t), 1.25,(be.s}, 2.35(t).

Mass Spectrum: mfe 257(0M+1), 255(m+J, 251, 241, 239, 213,
211, 185, 183, 157, 155, 128, 127, 113, 101

44, B85, 73, 71, 80O, 57, 43,

1
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Esterification af 52

T mg of the compound was subjected to esterification
with diszamethane following tne same procedure as described
earlier. [ he ester nbtained as & semi-solid was crystallized
fram methanol, It melted at 30-31"C. It showed one spot an
E.l.c. plate having R U.77 in hexane-ethylacetate (&:1)

mixture,

RFilm}: w 1735, 1180, 1105, 710 cm”
max

A mixed melting point of the compound 32 with palmitic

acid (m.p. 53-64%).%°

remained undepressed and the i.r.
spectrum of the compound was superimposable on that of
an autnentic sample of palmitic acid. The HF value of the

campeund was also similar to that of uvalmitic acid.
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J3.4c L haracterisation of the F raction C

Fractiont, eluted with hexane-sthyl acetate {9:1)
gave a white waxy soiic (U.40g, w.p. ?D‘?E%I} gn reqoval
of the swlvent, It showed three spots an t.l.c, plake with
R D.48, 0,45, 0.43 in hexane-ethyl acetate (4:9}. T he
material was subjected teo ssparation by preparative thin
layer chromatography using carbon tetrachloride-sthyl acetate
(12:4) ang three zanes of silica gel corresponding to three
different ﬁf values were collected, The extraction oy two
of these gave very small guantity of matzrial. The other
une vielded a colourless substance (30 mg)., It malted at
72-75% and showed an elonopated spat on t.l.c. plate

(R, 0.43 in hexane-etnyl acstate 4:1),

¢

R Lyl v 5450-2500, 1700 cm™ |,
. ma x

1HNHH(CU§13}: §0,97(t), 1.22 (br.5) 2.30(+).

lass Spectrum: m/e 480, 465, 453,-452, 437, 425, 424, 404,
397, 398, 383, 382, 3I\1, 369, 368, 367, 353,
354, 353, 241, 340, 339, 328, 297, 263, 241,

213, 183, 183, 157, 129, 1401, il
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Esterification of C

T8 mg of the cowpound was subjected to -esterifica-
tion with diazomethane following the same prucedure as
described earlier, Crystallization from different solvents
proved abortion, T he waxy mass melted at 55-67% . It showed
ane spok on t.l.c. plate R (0,88} in hexane and ethyl

acetate {4:1}) migtura,

1

IR (F i1 m) Vo 1730, 1180, t11d, 710 cm .

Ax

The ester on g.l.c., analysis at 21U°C showed & broad pEak
having higher retenvian time than the esteis of palmitic

acld and steagic acid.
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3,5 Examination of Benzene Triturate

I'he benrene triturste was evaporated to dryness
when a deeg green coloured viscous material was obtained
(U.32g), It showed a spot on t.l.c, plate (HF b.5B8) along
with a long tail at the base line when developed in carbon

tetrachloride-ethyl acetate (4:1).

I'ne crude oenzene triturate:was chromatograshed over
a column aof siliea gel (50g, BDH, 60-120 mesh} and was
zlutec with mixtures of carbon tetrachlorjide-ethyl acetate
in the ratio 4%9:1, 23:2 and 4:1 respectively, Fractions
of about & wl velume were collecteu and every fifth frac-
tion was examined on t,l.c. plate. The fractions showing
similar t.i.c. behaviour were cowmbinec. The results are

shown im 7 able LI.



Table I1I.

Column chromatagrashic

B4

Separation of 3denzene

Triturate

Fraction No. Eluting solvent field Remarks
Fraction O Carbon tetrachloride: U.128 Une distinct spot
(collection | ethyl acetate{49:1) TTTTH IR (CCL sELDAG, 43 1)
nos. 7-50) 0.56 and other

minor spot,

Mepes 55-39C,
Fraction E Carbon tetrachloride: - . L .

. i, I 5 ot

{collection ethyl acetate(23:2) J.10g io distinct spot
nos. S52-494)
FractionF Carbon tecrachloride: . X s oes L .
{culliection | sthyl acetat=(4:1) 0.GH5g [ Wo distinct spot

nos,d3-150}




3.5a C haracterisation af F ractign O

Fraction [ gave a greenish coloured s0lid mass
(125 mg, m.p. 55-63C) and it showed one distinct sjot on
t.l.c. olate EHF 0.56) with less distinct spots above and
below this ane when developedoin carbon tetrachloride-ethyl
acetate {(4:1). The sample was subjected to separatiaon by
preparative thin laysr chromatography using the same solvent
system. BU mg of & compound having HF 0,36 was ootaineo. It

Was a colourlaoss solid and melted at EU-B77C.

- - - -1
C : 3 -
IdE#FLljj. Vg, 2500 2500, 17080 cm .

1HHMR(ED213}: 3 G.ealt), 1.26(s), 1.38(t).

Mass Spectrum: mfe 424, 409, 336, 381, 268, 354, 353, 340,

Esterivication of O

TU mg o¥ the comguund was subjected to esterification
with diazomethane following the same aroceovre as described
eartier, Crystallisation from diiferent solvents proved
abortion. The waxy mass malted at 5560, It showed one
spaot on t.l.c. plate (RF 0.82 in nexane-ethyl acetate,4:1}.

R{Film: ¥ 1935, 1180, 1140, 715 cm"
max
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J.B Examination of Mother Liguor of Fthanol Extract

The heavy dark green mother liguor of ekhanol extract
was treated with an excess volume of distilled water when
a deep black coloured solid mass (B.Ug) precipitated out,
The water insoluble solid mass and the agueous mother

liguor were separately processed for further study.

4.7 Secaration of the Components fram the Water Insoluble

Fraction

I he semi-solid black mass (6,0g) was successively
triturated with n-hexane, diethyl ether and methancl. The
last tyo triturates appearsd to e a camplex mixture of a
number of compounds as revealed by t.l.e. and as such no

further stuaoy was attemoted on Lhem,
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J.7a Examination of the Hexane Triturate

The green coloured n-hexane triturate gave 3.5g of
a semi~solid mass on removal of -the solvent, It showed two
spots on t.l.c. plate fﬁf 0,95, U,55) along with a rather
iarge size unresolved :one at the base line when developed
in neat carbon {etrachloride. In a mixture of carbon
tetrachloride-chloroform (3:1), the triturate showed ane
spot at thke sclvent {ront and two clear spots at Hf . =6,
U.45 respectively along with an unresolved zone at Ehe
base line. 1,75y crude product was chromatographied over
@ column of silica gel (160 g, BOH, B0-120 mesh) and succe-
ssively eluted with carbon tetrachloride amd mixtures of
carben tetrachloride-colocoform in the vatio 331 and 7:1
resgectively. F raction of about 10U ml wolume were coilected,
cvary fifth fraction was examined on t.l.c. plate. The
iractions zhowing similar v.l.c. Gehaviour were combinad,

The results grse shown in Table IIi.



Table III

Lolunn Chromakographic Separation of Hexane

Friturate

(collection
nos., 312-425}

chioroform {(1:1)

T raction Mo, | Eluting solvent Yield R emarks
Fraction g L arbon tetrachloride |50 mg Dne spot,
{coliection (cc1,) o,85
nos. 2-25} Uﬁlte waxy solid
Mipe I~ 34,
Fraction H Carbon tetrachloride |92 mg One spot,
(coliection F _{(CC1,40.55
nos. 320-80) r 4 _
v yellowish semi-soiid.
Fraction K L aroen tetrachleride:| 160 mg Une spot,
(collsction { chloroform (3:1) Hf(UElﬂ-EtDHm,3:1J
- 1
noes, S0-135U) .57
yellowish solid,
r raction L v arbontetrachliocide: | 550 mg | Une spot with long
ficollection chioroform(1:1) tail
nos. 165-310) F{FECCla-EtﬂHc.E:’I}
d. ad
yaellowish sulid.
Fraction I Carben tetrachloride:| 425 mg| WMo disbtinckE spot.
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3.7 Characterisation of F raction G

Fraction G, eluted with carbon tetrachloride qave
4 waxy s0lid mass on removal of the solvent. It shouwed
only one spot on t.l.c plate [HF U.95 in carban tetra-

chloride). It melted at 32 - an:.

IH{EkElEJ: Vihax 297U, 2840, 2874, 1460, 1350, 730, 720 em™ T,

3J.7c LUharacterisation of F raction H

Fraction H yielded a yellowish low melting semi-solid
mass (92 mg), It showed one splot on t.l.c. plate (HF 0,55

in caroon tetrachloride}.

L -1
- - i L [
IR(liquid film}s: max 1738, 1140, 9105 ca

"HueR (CCL,): 80,800k, 1.22{Lr.s), 2.25(t}, 4.06,q).

",

Mass Spectrum: m/e 368, 333, 325, 312, 297, 295, 284, 269,
257, 241, 239, 227, 213, 211, 189, 187, 185,
183, 171, 169, 157, 155, 143, 141, 128, 127,

iis, 113, 141, 499, 81,
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J.7d Characterisation of Fraction K

Fraction K, eluted with carbon tetrachloride-
chloroform (3:1) mixture gave a yellowfah s01id mass
{161 mn) on remaval of the solvent, The solid mass was
crystallised from hexane when fine needle shapeng crystals
(120 mg) were outained. The campound shouwed one spat on
t.l.c, plate {HF 0,57) when develeped in carbom tetrachloride-

ethyl acetate {3:1) mixturs. It melted at 135-377%.

I (mujal) s ¥ 3430, 1050, 715 cm-1.
MaEx

THu MR (Cxi,): 60,7, 0,78, 9.5 0.892, 0,9, 1,02 and 5.38.

o, 213,

33

Mass Spectrum: mfe 3949, 3%6, &1, 371, 3229, 273, 2

Salkcwski A sacktion

# few mg of vhe compound was cissolved in chloroforin
and a few drops of concentrated sulphuric acid was added,
8 deey red colour was abserved which indicated the positive

test for stercl,

Livbermann-Yurchard Heaction

A few my of the compound was dissolved in chloroform

and a few drupstuf concentrated sulphuric acid was added
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to it. The 2-3 drops of acetic anhydride were added to
the mixture. A green colour was vbserved which indicated

it to be a sterol,

Acetylation of the Campound

A small quantity of the compaund (14 mg) was taken
in a round bottom flask and freshly distili=d acetic
anhydride (1.5 ml) was addac ta it followed hy acddition
of 4-5 drops of distilled dry pyridine. The mixture was
refluxed under anhydroaus conditian for three hours and
then allowed to cool. The reaction mixture was poured
int> ice-watar (20-25 mil}, The residue which separated aut
was filtered and the product was crystallised from methanol,

T ne acetate was dri=d in a vacuwum uvesiccator.

It melted at 124 - 26°C and showed one spot an t.l.c,
plate having Hf b 82 in carban tetrachloride-ethyl acetate

(3:1) mixture.

. . =1
i L a i .
IR (nujol} Y 1735, 1120 cm

k

A mixed melting point of the compound with B-sitasteral
E135-3?%3?8remained uncepresses, [ he i.r. spectrum of the
compound was superimposable on that of an authentic sample
of [(-sitostrol, The HF value of the compound was also

similar to that of [(B-sitosterol.
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2.78. Characterisation of Fraction L

Fraction L, elufed with carbon tetrachloride-
chloroform (1:1}.mixture gave a yellawish so0lid mass
(550 mg) on removal of the solvent. T he mass was crysta-
llised several times from large volume of hexane, very
fine white crystals (250 mg) were obtained. The compound
showad one spot on t.l.c. plate {HF 0,50) when develaped
in carbon tetracnloride-ethyl acetate L3:1) mixture., It

melted at 70 - 7170,
It {nujoi): w 3400 - 2550 and 1700 cm” ).
max

1HNVR{EEE13J: 80,88 {b.t}), 1,22 (sh.s), 2.32(t).

Esterification of the Compuund

'‘8n ethanolic solution of the compaund (15 mg) was
treated with an excess of ether=zal diazomethane. Tha aster
obtained was crystallised from carbon tetrachlorice, It
melted at 37 - 39°C. It showed one spot on t.l.c. plate
having 5 . 0,75 In carben tetrachloride-sthyl acetate (3:1)

mixture.

IR (nuiall: 1720, 1180, 1110, 715 ca™ .
= mdax

A mixed melting point of the compound with suthentic

sample of stearic acid {(m.p. ?1-?2%ZJQH remained undopressed.
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lhe i.r. spectrum of the compound was sutperimposable an
that af an authentic sample of stearic acid. Its t.1.c.

behaviour was also identical with that of stearic acid.

5.8 Examination of Agueous Mother Liguor of Ethanol Extract

The orownish aquegus mather liguor of ethanol extract
w&s extracted with diethyl ether and chloroform successively
for three zimes. # brownish colaured diethyl sther extract
(i.50 g) and a brown culoured chlaroform exiract (0,52 g)
were obtained. Avier basifying with 4% .sodium hydroxide
suluticen, alkaline agueous mother liguor was extracted
successively with diethyl ether and chloroform and a negli-
nible mass was obiainad, The chlarofurm exiract showed
camplicated <.l.c. picture. Therefore na further study was

carried out,



3.5 Examination of Diethyl ether Extract of Aqueaus

Alecowholic Mother Liguor

A semi-solid brouwnish mass (1.50 g} was -obtained
from diethyl ether extract of agueous slcoholic mother
liguor. It showed two spats on t,l.c. plate (RF 1,58,
0.32) along with an unresalved zone at the bass line.
The crude mass was chromstographeo over a colugn af
silica gel {150 g, BOH, B0 - 120 mesh) and eluted wiil
carbon tetrachloride and mixturss of carbon tetra chloride
and ethyl acetate in the ratio of 19:1 and 4:1 respectively.
Fractions of -adout 10 ml volume were collected and every
7ifth fraction was examined on t.l.c. plat=z3, The fractions

showing simiiar t.l.c. behaviour were comoined.T.he results

are showun in T able IV,



Tanle I . Eolunn chromatographic
Oiethvl ether Extract

=

sgparatian of

Fraction No, Eluant field R emarks
Fractiaon M L arban £25 mg | Yellowish semi-solid
(collectian tetrachloride ore spat
nos. 15-1110) R LC1,) 0,54
Fractiaon 4 £ arhon 350 mg | Yellowish semi-solid
(callection tetrachloride: MaPa 54-52% .
nos.11U0-220) ethyl acetate dne cistinct spot

(19:1) with lonc tail

kR (CC1, -Et0Ac,4:150, 44,
f &

F raccion A Laroan 425 mg | o distinct spot.

(collection

Mo S,

230 -340)

i

tetrachlorice:

ethyl acetate
(ait)
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J.9a Characterisation of Fraction M

r raction i yielded a yellowish low melting semi-solid
mass {225 mg}. The compound was separated by p,l.c. using
carban tetrachloride as solvent. A yellowish low melting
mass {85 mg) was isolated, It showed one spot on &,1.c.

plate (Hf 1,34 in carbon tetrachlaride}.

R{Liquid Film): v__ 1733, 1180, 1110 em™ e

1

HMPR (CC 1 S U.81{t), 1.23(bor.s), 2.24(t), 4,068(q).

nE

ass spectrum: m/e 368, 353, 325, 312, 2497, 295, 284, 264,
267, 241, £33, 22%, 213, 211, 145, 197, 185,
183, 171, 16%, 157%, 185, 143, 141, 127, 127,

118, 113, 11U, 5%, HE,

3.90 Lharacterisation of F ractian 0

f raction O, eluted with carbon tetrachloride-ethyl
acetate (19:1) gave a white maxy_snlid on removal af thne
sulvent, It showed one distinct spot with a long tail when
developed in carbun tetrachloride-athyl acetate {(4:1). The
material was swojected to separation oy p.l.c. using carbon
tetrachloride-zthyl acetate {12:1). & white solid mass (50 mg,
was isolated. It showed one spat om t.l.c. plate {RF O.44

in carbon tetrachloride-ethyl acetate, 4:1) and melted at

73-75"% ,



RIELL): v 3450-28UU, 1700 em”]
max

1HNWH(CD:13J: 5 0.86(t), 1.23(br.s}, 2.31(t).

Mass spectrum: mfe 430, 415, 336, 581 , J24gd, 334, 353, 340,
338, 325, 311, 28B4, 293, 269, 286, 255, 241,
231, 227, 184, 185, 171, 143, 137, 129, 1145,

101, 87, 73, 5§9.
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