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ABSTRACT

The fruits, leaves and bark of Erythrina senegal ensis D C

(famly | egum noseae), a savannah shrub widely distributed in
Vst Africa and enpl oyed in traditional medicine in Northern
N geria to treat jaundice and other ailments such as dropsy

gonnor hoea and al so as a nuscl e rel axant have been chemcal |y
and phar nacol ogi cal | y investi gat ed;

General phytochem cal screening carried out on the crude
extracts of the plant reveal ed the presence of al kaloids in high
quantities in the bark as conpared to the | eaves and fruits while
gl ycosi des, saponins, steroidal substances were found i n noderate
quantities in all parts of the plant investigated.

Three conponents were isolated fromthe various extracts
fromt he
of the plant coded ESMB as a new conpound/ net hanolic extract of the

stembark, ESFP fromthe petrol eum ether extract of the fruit and
ESLP, fromthe petroleumether extract of the [eaves. On the
basis of their chemcal and spectral data (I1.R U V., NWR and MS)
.ES\B. was shown to be Methyl erythrina, while the petrol eum
spirit extract of the fruit contai ned among others 1 nyri sto-2-
stearo-3-pal mtin coded ESFP... The third conponent coded ESPL
was isolated fromthe petroleumspirit extract of the | eaves which
on the basis of the spectral evidence was shown to be n-oct ade-
canoi ¢ acid. Pharmacol ogically the methanolic extract of the

fruits and | eaves of the Erythrina senegal ensis rel axed rhythmc

contraction or pendul ar nmoverent of the snooth nuscle of rabbit
jejunumwhil e the nethanolic extract of |eaves and bark of the

plant contracted isolated guinea pig ileumjust |ike acetylcholine



whi ch was bl ocked by a conpetitive antagonist atropine. The
bi oassay of the | eaves, fruits and bark of methanolic extract
showed a gradual increase in neuromuscul ar bl ockade as the
doses of the extract was increased. This bl ockade occurs at
the application of acetylcholine which produces contraction
and met hanolic extract of the | eaves, fruits and bark to the
skel etal nuscle of the frog. The crude extract specifically
bl ocked Ach induced spasns. The spasnolytic ED agai nst Ach

for methanolic |eave extract was 1.26 x 10 g/m, for fruits
-4 -7
extract was 6.61 x 10 g/m and for bark extract was 2.85 x 10 '

g/m. Their potency ratio relative to nethanolic fruit extract

was found to be 3.46 x 10 g/m while that of |eaves extract was
1.82 x 10-°g/m and the bark 8.035 x 10" g/m. Since their

potency ratio was less than 1, tubocurarine was found to be nore
potent than the crude extract of fruits and | eaves of Erythrina

senegal ensis while the bark had simlar potency as D _tubocurarine.
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CHAPTER ONE

INTRODUCTION




1.1. INTRODUCTION:

One of the prerequisites for the success of primary health
care is the availability and use of suitable drugs. Plants
have always been a cammon source of medicaments, either in the
form of traditional preparations or as pure active principle,
It is thus reasonable for researchers to identify locally
available plants or plant extracts that ocould usefully be added
to the national list of medicinal herbs that could even replace
some pharmmaceutical preparations that need to be purchased and
imported.

Since most medicinal plants occur naturally in a large
nunber of countries, a plant of potential importance in one
country may well have been studied by scientists elsewhere.
(onsiderable time and effort could be savedif their findings
could be made available to all interested people. Pooled
information is especially critical when it acwes to drugs, as
a valve judgement on the safety or efficiency of a particular
drug can rarely be based on the results of a single study.

In contrast, a canbination of information imdicating that
a specific plant has been used in a local health care system
for centuries, together with efficacy and toxicity data
published by several groups of scientists, can help in deciding

whether it should be considered acceptable for medicinal use
(Akele, 1984). |
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No accurate data are available to assess the value and extent of the
use of plants or of active principles derived from them in the health
care systems of developing countries, WHO has estimated that perhaps 80%
of more than 4,000 million inhabitants of the world in Africa, Asia, Latin
America rely chiefly on traditional medicines for their primary health care
needs, and it can safely be presumed that a major part of traditional
therapy involves the use of plant extract or their active principles
(Rkele 1984)

In the developed cowntries, too, plant derived drugs may be of
importance., In the U.S.A. for examples, 25% of all prescriptions dispensed
from commmity pharmacies from 1959 to 1980 contained plant extracts or
active principles prepared from higher plants . This figure did not vary
by more than + 1% in any of the 22 years surveyed (Farmsworth 1979) and
in 1980 consumers in the U.S.A. paid more than $8,000 million for prescriptions
containing active principles obtained from plants (Farmsworth 1985),

Industrial interests in exploiting plants as sowrces Of new drugs
is almost exclusively fourd in China and Japan, The plant kihg:lom has
long served as prolific source of useful drugs, classical examples such
as quinine, morphine, cocaine, reserpine, emetine, vinblastine, vincristine,
atropine and digitalis, to mention a few, serve to remind us of the debt
that medicine owes to plant derived compourds (Farnsworth 1984) ,

Each of these drugs has an interesting history of discovery and
develomgment culminating in thelr use in medicine. In recent years progress
in analytical and preparatory methods stimulated a resurgence of interest
in the fileld of natural drug products.

The introduction of a new drug is a laborious, expensive and
highly sophisticated process, Many years and many millions of naira



separate the chemist's initial isolation or synthesis of a new
substance and its becaming an acceptable new medicine.

In drug development from natural sources, synthetic modification
of naturally derived molecules ard the synthesis of similar compourds
based on the natural product molecule as template have resulted in
the formation of same new amd effective drugs, for example, cocaine
and its derivatives, a large number of synthetic anticholinergic
drugs designed from tropane nucleus have been made and also steroidal
hormones currently used in medicine are derived from diosgenin. It
is obvious today that the major advances in the developrent of
clinically useful antibacterial compourds came from the exploitation
of natural products provided by micro—organism . For example, the
successful isolation, structure elucidation, evaluation ard practical
development of penicillin was followed by an intensive search for
others (Dejerassi1969).

The practical advances in the therapeutic use of arrti;inflannatory
glucocorticoids and the introduction of oral contraceptives rest
entirely upon the systematic purification of steroids fram various
natural sources and their use as starting materials from new organic
materials (Kupchan 1969)

although, much of the research into the developrent of new
antibacterial compounds has centred around synthetic modification
of existing one, the potential value of plants as sources of new
antibacterial agents have been recognised.

The isolation  and identification of active alkaloid

vincristine and vinblastine in Catharantusrgseus offered an example
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of the application of modern analytical chemistry to the problem
of separation and complete identification of very complete compourds.
Until recently, few questioned the efficacy of traditional remedies,
One who did was (Paracelsus. 1920) a professor at the University of Busel,
win regarded much of the contemporary practice of medicine as fraud.

| Rejecting the authority of Galen, he spoke out in cordemnation
of the herbal mixtures, that useful drugs were diluted to impotent
concentration by the abundance of inert ingredients present in the
mixture, He also recognised the relationship between the desirable
action of a drug and its toxic effects (Watt 1962},

The 18th century saw major advances in therapeutics. The cinchona

alkaloids were imported from South America to Europe where it became
obvious that they were highly effective in the treatment of malaria (Jarvis 1958)

{Withering 1937) identified the leaf of the purple forxglowe
Digitalis purpurea as the active principles in a folk remedy for

"dropsy" (i.e. oedema caused by congestive heart failure} and thereby
introduced into therapeutic one of the most important of all pharma-
cological agents.

Phytochamical investigation of plants plays a very significant
role in the urderstanding of the chawotaxonomic relationship of plants.
ard in suggesting the necessary key substances in the actual bio-
synthetic sequence.

It was the scientific revolution in medicine during the 1%th
century led by men like Glawde Bernard that laid the basis for a
rational therapy with the develomment of experimental methods for
testing actions of drugs in animals {Bernard 1970) ,

The first isolation and crystallization of an active drug fram

a natural source was the accomplishment of a pharmacist's assistant,



Sertuner, who obtained pure morphine from opium in 1903; pure
quinine was isolated fram cinchona bark in 1820. In the later part
of the century the Gemman dye industry led the way towards the
deliberate synthesis of newer drugs and the molecular modification
of existing ones (Tumer 1965),

Clearly, the patlway is open for scientists in developing
countries to organise and implement interdisciplinary research
programmes for the further utilization of this natural sources of
drugs. These sources are usually available in aburdance ard can
provide safe, stable, standardized and effective galenical products
for use in primary health care or can lead to the discovery of
new biological active plant principle that may be candidates for
use as drugs (Hutchinson 1958).

Traditional medicine has been practised for last seweral
thousand years but found a place in the WHO programe only
14 years ago (Akerele 1990). Traditional medicine in one form or amother is
widespread throughout the world. The practices are based on beliefs
that were in existences often for hundreds of years before the
development and spread of modern scientific medicine and that are
still prevalent today As its neme implies it is part of the
tradition of each country where it is handed down from generation
to generation, Its acceptance by a population is largely conditioned
by cultural factors and much of traditional medicine, therefore may
ot be readily transferable from one culture to amother (Sofowora 1982)
Medicinal plants are a small but important part of the biological
heritage of the earth. Traditional Societies place a high value on
this inheritance which they express through their intimate relationship



with nature. What is significant is the growing recognition

from the industrialized world that these so called tralitional
values are valid for all people. Respording to the enviroment
ard ecological deterioration that threatens health and development
everywhere a worldwide movement has arisen to awaken people to the
dangers facing our planet and help preserve its integrity.

Primary health care requires. the utilization of all appro-
priate and available local resources which in developing countries
almost always include traditional medicine amd practitioners.

Where traditional medicine is well patronized by communities it
makes good sense to adopt safe and useful traditional practices
and incorporate them in the design and implementation of National
Health Systems. However, this means putting traditional medicine
on a scientific basis.

Countries should make a critical examination of the local
material medica ({if any) amd practices, accurately identify the
plants and other natural substances employed and decide which
remedies and practices are useful and suppress those which are
patently ineffective or unsafe. It is an undeniable fact that
in today's world, herbal medicine plays a vital role in the health
care for large sections of the population, especially in deweloping
countries, in many cases they bridge the gap between the avail-
ability of and the demard for modern medicine (Akerele 1990) , The use of
medicinal plants in traditional medicine finds its natural
expression and further development in primary health care p_H.C. (an
integral part of the National Drug Policy). It is at this level

that the transition fram traditional practice to medical care can



most easily be made. In China for example, medicinal plants are an
integral part of the formal health system and are used in about
40 percent of cases at the primary care level. Formerly medicinal
plants were mostly collected in the wild bush, but as more land
is brought under cultivation, the natural sources are becoming
depleted. Special encouragement has therefore, been given for
the cultivation of medicinal plants and agricultural departments
at all levels to take part in formulating policy and establish-
ing plantations which now cover same 300,000 hectares (Akerele 1990).
A system based on clinical usage may be more straightforward
for the thoroughly studied allopathic drugs used in Western
medicine but difficulties can arise for plants used in traditional
medicine because of the often numerous cordition for which any one
drug may be employed (Evans 1989)

Erythrina senegalensis belongs to sub-family papilionaceae

(Fabaceae). The sub-family plants are useful in agriculture for
their manure value in the soil, apart fram any crop they may
yvield. This is because their roots are hahitually invaded by
minute organism with the ability to convert atmospheric nitrogen
into water soluble nitrogen salts which may be used by plants to
build up its protein (Nielsgn 1965).

The extensive industrial application of Erythrina

senegaiensis in formulation of pharmaceutical dosage forms ard

theirlocal use as an anti-infective agents in Jos locality has

been an undoubted stimulus to the natural product research geared



towards the phytochemical and phammacological imvestigation of
the fruit ard bark of the plant.

t.2. DESCRIPTION OF THE PLANT:

{a) BOTANITAL SOURCE:-

Botanical Name - E:rythrma seheg_alensis D.C.
Fanily - Leguninosae e
Sub~Family - Papilionaceae

Hausa - Majiriya

Tiv - Stor

Yoruba - Ologun Sheshe
Ibo - Echichi

(b) (IDCRPPPE@L Lbcjnct'ION:

The plant is commonly found in Savannah Areas of West
Africa like Nigeria, Ghana and Ivory Coast (Dalziel 1955}, There are
about 108 species of Erythrina distributed all over the
world today. Such species exist in different forms as

trees, shrubs and herbs in Africa, Asia, America and Australia

(Games 1974°) - e
(c) MACROSQDPIC DESCRIFTION OF THE PLANT:

The plant is a savannah tree usually 13m - 15m high anrd
shrubby but sametimes reaching Tém in height armd about 50cm
in girth with crooked hranches forming an irregular crown.
The bark is very rough and fissured (Fig. 1) in old trees

with slash fibrows and yellowish brown. While the leaves are



rather variable with a few thorns and praminent glards.

The leaves are also elliptic to broadly ovate in shape
{Fig. 2) and rounded to bluntly pointed at the apex. The
palred leaflets are lanceolates smaller and usually rather
narrower . . They are 7 - 15am long ard 4.0an broad. The
petioles are slightly grooved. The fruits are shortly velvet,
twisted irregularly constricted splitting down one side and
then ooiling up irreqularly. The fruits are about 12am long.
The seeds are red glossy about 0.45%am long with a white hilum.
The plant flowers between September to January, and in
individual flowers groups of 2 or 3 with slender stalks about
3an long. The flowers are slightly thickened at the apex and
with a projecting more or less acute tip. The calyx of the
flower are scarlet at the initial period turning to blackish
of about 3.25 - 4.88am long. Standard petals are 6.5 - 13am
long usually they are straight and folded wvery flat so that

the stamens are usually wider (Keay 1974}.



Fig. 1: A branch of the plant of Erythrina

senegalensis showing thorns, the stem

with paired leaflets.

Flg. 22 A tree of Erythrina senegaiensis with

crooked branches forming an irreqular crown.



1.

3.

1.4.

1"

APPLICATION OF %E PLANT IN TRADITIONAL MEDICINE:

The bark of Erythrina senggalensis is used by traditional
healers in Northern Nigeria to treat jaudice and other ailments.
The bark infusion with spices and hon€y is widely used for the
treatment of gonorrhoea and as muscle relaxant 1t is also used
as diuretic for horses (Dalziel 1955} .

In Ghana, the bark is recamerded as an amenagogue and in
French Guinea it is given to wamen after child birth . In
Senegal the pbark is considered a remedy for dysenteryard colitis
The fruits of Ervthrina sepegalensis. are uwsed in Jos locally for
treatment of malaria fever. The roots are pounded and used as
sponge by the Dagombas . The bark and leaves decoction are
sometimes given as drinks, baths or as a tonic to children with
ricketts and also to weak old men. The pounded bark and leaves

in soup are used in Ghana for sterility in wamen (Games 1974) .

PREVIOUS cia¢iCaL AND BIOLOGICAL WORK DONE ON THE PLANI:

Erythrina is a very distinct genus of lequminosae family .
consisting of 108 species of wide distribution in the world.
as a result of studies carried out by (Krukoff 1972) and
his collaborators this genus of hardsome trees, shrubs and a
few herts 1is probably better known in many respect than any other
of comparable size and distribution.

One of the most remarkable achievements of the work of

Erythrina has been the complete or partial characterization of
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the alkaloid and amino acid constituency of the seeds and

in some cases other parts of the plant for over three quarters

of the species of this large genus (Hargreaves 1974) , Exythrina pl:np:?ies
are known to be the main source of tetracyclic Erythrina-type

alkaloids Interestingly enough, however, cocculus species

formerly menispemaceae also produce closely related alkaloids

which differ from the true Erythrina alkaloids in their oxygena-

tion pattern in ring A. An interesting insight into the

possible catabolism of the Erhthrina type alkaleids is provided

by such lactonic campourds Exrythroidine{1] (Masouda 1991),

Erythroidine (1)
cH
which are most likely products of in vivo oxidation of the
aramatic ring D', Alkaloids are ubicquitous in the seeds of
Exrythrina with hypaphorine [2] probably present in all the
species this compound has long been known to be of limited

physiological potency (Raven 1974),

05

N e

H Hypaphorine (2)
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The seed differ greatly in their alkaloid and amino acid
oonstituents  and when the alkaloid content is high the
animo acid concentration is low (Raven 1974},

Alkaloids are present in the roots, stem, leaves, heart-
wood and flowers of most species but in smaller Qquantities
than in the seeds ( Krukoff 1977)

Games et al 1974 indicated that in Erythrina senecalensis
Exysodine [3] represented 75% of the total alkaloids while
11-oserysodine [4] represents 9% and 53 for 11-hydroxy-
¢ryscdine [5].

In erythrina excelsa 48% of the total alkaloid is
represented by Erysodine [3] and 2B% for Erysovine [6].
Many of the most comon alkaloids are the same as those fourd
in the Arerican species. However, Erysodine [3] and Erysopine
[7] are the most abundant of all the species ard occur in
every one of the 18 different species from Africa, Asia,
Australia and America examined. FErythratidine [9]) occurs in
over half the species but only in small quantities. However,
the most significant difference between the Mmerican species
of Erythrina and many of those fram other countinents is the
presence of one or more 1i-oxygenated alkaloids which are
diencid type. Thus the presence of an emzyme which can

hydrolyse the Ti-position in the tetracyclic Etrythina (rRaven 1974).
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alkaloid nucleus may pe inferred in many of the African,
Asian and Polyresian species Whereas this enzyme 1s presumably
apsent in the American species (Cames et al 1974} .

Today, over 30 erythrina alkalpids are knowni these are
conveniently classified into tWO main structural typess those
containing a conjucated diene system in Rinas A and B called
dienpids (Table 1) and those containing one apuble bond in

Ring A called Alkeroids (Table 2).

Table T: Alkaloids Ef the Dienoid Type:
i’

® Ry Ry
i3] iy CHy H
4] Gy CH,y 0
(5] 11-Bydroxyerysodine ci, i, OH
(6] Lrysovire CH, H cH, H
{7} Erysopine H H CH, H
8} Erythralire ~CH,- o, w 2



rable 2: Alkaloids of Alkenoid TyPe {Folkers 1941)

The first curarizing Erythrina alkaloid was obcained in
1937 by Tolkers =t al from the seais of Eo aoericana - It
wa3 naned Srythroidine (1] and was subsequently shown Lo e a
_sxtore of two isamers of A- and B erythroidine ( (Folkers 1939) . in 2
gystand.C i rvestigation of 50 species of orvthrina all were
shown to oontain alkaloids with cuariform activity (RAVen
15742 Many of these species examinel contaired as their main
alkaloid Brysodine (3] Sxysovine (6] ard Erysopine (7). In
addition 11=radroxy erysodine 5} ani Zrvthraline (8] have
been disovered in +he seeds of anerican, African, Asian and
mastralian species (iarqreaves et al 1974}, The
curarizing action based wpon the gram of frod curarized per
gramn Dfseaihasbeeneamﬁnaibyfblkerandmm . This

relationship was 20,000X for E. senecalensis ard 44,000X for

_____._.—-—-—'—'__-
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Erythraidine {1] and its derivatives have been used as
muscle relaxants in a number of clinical applications such as
the control of conwvulsions and in shock therapy for psychiatric
patients and as an adjunct to general anaesthesia to produce
the muscular relaxation desirable in sane surgical operation (Bl'lad:tacl*la.l}E
The alkaloids have the advantage of being active if taken by
mouth ut are less active than curare., Erythrina alkaloids
are quaternary bases and their actions are less lasting as they
lose their activity through hiotransformation to tertiary bases,
They have, however, now been replaced by other drugs because of
their high toxicity. Newramuscular blocking, smooth muscle
relaxant, OB depressant, hydrocholoreticand anticorvulsant
effects are also beeing observed (Ghosal 1972).

In general, it has been reported that the sulpho-acetic
esters of Erysovine [6] and Erysopine [7] possess greater
activity than the free alkaloids (El Olemy 1978},



TWO

ATERTALS AND METHODS



17

2.1, MATERIALS AND CHEMICALS:

{a) MATERLALS: =

Grass Polygraph

Kymograph recording set B - Mpodel D
Grass Instrument

Dissection Kits

Organ baths with levers
Miniature aly-puaps
Needles

Thread

Syringes {(1ml)

pipettes (10ml)

Litmus paper

Filter paper

Measurind cvlinder

Reaqerts tottles

analvtical weighing balance =
nical flask

Crucible

Watch glass

Capillary tubes

stirring rod

Gallenkanp

s, Quincy M.A.
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Mrenaline Siama

Atropine (sigmal

Distilled water

Magnesium sulphate hexahydrate (MgSO, . 7THO) May and Baker
D-tubocurarine (5 icma)

Rabbit (1.7k3)

Frogs (75 — 1009

Guinea Pig (500 — 7509}

PHYSIOLOGICAL SALT SOLUTION:~

The phamacological screening involved the use of rabbit
jejunum, guinea pig ileun and the rectus abdominis muscle

of the frog. Hence the tissue was bathed by the appropriate
physiological solutions, in which the tissue survives

pest. Table 3 shows the type ard composition used in this

project .
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Table 3: Composition of Physiological Solutions (Shetty 1982)

Composition Frog - Ringer ‘Tyrode
NaCl . 65g 80g
KC1 (10%) 14ml 20ml
MgS0,.7H,0 (10%) - 26ml
Naﬂzpo42H20 (5%) 1.3m1 13m3
D-gluwose 20g 10g
NaiD, ig 10a
CaCJ.2 {(M>lar) - 10.8ml 18ml
Distilled water to 10 Litres 10 Litres
Rerating Gas air 02 or air
, . . Intestinal
Typieal Preparation Amphibian .
bissue tissue

In order for the physiological salt solution to be free of heavy
~ metal jons amd toxic chemicals which may come from poor quality
rukbbers tubings pure materials of “Analar” grade and glass distilled
water were used. The physiological salt solution was freshly made
on the day of the experiment. To make 10 litres of the tyrode
solution, 10g of Potassium chloride (KC1) was weighed on a balance
and dissolved in 100ml of distilled water to make 10% solution KCL;
10g of Magnessium sulphate (Mg902.7H20) was carefully weighed on a
balance and dissolved in 100ml of distilled water to make 10% solution
of Mgﬁ04.7}]20; 5g of Sodium hydrogen phosphate (NaHZEO4.2H20) was
weighed and made into 5% solution of Na.H2R34.2H20.
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To make 1 Molar Calcium chloride (CaC12) 40.08g of C:aCl2 was
weighed in a balance and dissolved in 40.1ml of distilled water.
80g NaCl, 10g D-glummse, 10g NaHCI)3 was weighed in a balance and
mixed together with 20ml of 10% KCl, 26ml of 10% M9604.7H20, 13ml of
5% Na]-12P04.2H20 in a 10 litre container., After thorough mixing
18ml of M CaCl, was added and made up to 10 litre by distilled
water,

To make 10 litres of frog-rirder solution 65g of Sodium chloride
NaCl, 20g of D~glurose and 4g of NalD, was weighed in a balance
and mixed tlorouchly with 14ml of 10% KC1, 1.3ml of 5% Nai,FO, with
little amount of distilled water., After thorough mixing 10.8ml of
™ CaCl2 was added with distilled water to make 10 litre frog-
ringer solution.
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SPRAY AND TEST REAGENI'S - PHYTOCHEMICAL:

The camposition of the test reéf nts and tﬁeir methods of
preparation are given below. The thin layer plates after spraying
were heated to 110°C for 15 minutes unless otherwise stated.

Anisaldehyde reagent . Anisaldehyde (2g), acetic
anhydride (50ml) were mixed with sulphuric acid (50%, 50ml) (Lisboa 1984).

Cerric Amonium Sulphate reagent  (CAS): Cerric ammonium
sulphate (2g), water (90ml) were mixed with Conc, sulphuric
acid (10ml) (Jacouljevic 1964) _

Molybdophosphoric acid reagent :.. Molybdophosploric acid
(209} was dissolved in ethanol (10%, 100ml) (Kritchevsky 1952),

Liebermann - Burchard reagent : Acetic anhydride (20ml)
Conc. sulphuric acid (Iml) and chloroform (50ml) were mixed
together (T'schesche 1961).

Methanolic Potassium Hydroxide : Potassium hydroxide
{(10g) was dissolved in metharol (100ml} (Shaffer 1962).

Ferric Chloride reagent : Ferric chloride (5g) was
dissolved in water {(100ml) (Fink 1949},

Sulphuric acid reagent : Sulphuric acid (50ml) was added
to water (50ml) (Tschesche 1961),

Dragendoff's reagent : Bismuth nitrate (8g) was dissolved
in nitric acid (20ml) potassium iodide (27.2g) was dissolved in
water (50ml) (Bregoff 1953).

The two solutions were mixed and allowed to stand. When
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potassium nitrate crystallized out, the supernatant was
decanted and the solution was made up with water to 100ml.

Wagner's reagent : Iodine (1.27g} amd potassium
iodide (2g) were dissolved in water (Sml). The solution
was diluted with water to 100ml (Bregoff 1953).

Mayer's reagent : Mercuric chloride (1.36g) was
dissolved in water (60ml}). To this was added a sclution of
potassium iodide (5g} in water {(100ml). The final solution

was diluted with water to 100ml (Bregoff 1953). .

2.3, CHROMATOGRAPHY:

Thin layer chromatography (TLC) separation were carried out
on glass plates of silica gel G preparation (M.F.C. Hopkins
and Williams). Thickness 0.25mm, 0.50m or 1.00mm.

Argentative TIC plates were prepared by incorporating
silver nitrate (10%) into the adsorbent.

Mlunns were run with silica (Kieselgel 60, 60-80, 80~-120
mesh ASTM, MERCK) as alsarbent.

The adsorbents were usually packed in glass colums using
petroleun spirit 40-60°C or carbon tetrachloride as the case
may be.

A proportion of the sample (1g) to silica gel (30g} was

generally employed,
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2.4, DETERMINATION OF SPECTRAL AND OTHER PHYSICAL (QONSTANTS:

Melting points were determined using an Electrothemal
melting points apparatus. All values recorded were uncorrected.
The infra red (IR) spectra were run on a Perkin-Elmer 257
infra-red spectrophotameter using nujol mull. Ultra violet (W)
absorbance were determined on a PYE Unicam SP8-400 uvAris
spectrophotometer using berzene. The mass spectra were run on
a Finnigan MAT 8200 mass spectrometer. While the Nuclear Magnetic
Resonance (NMMR) was run on a Bruker 250 MHz using trimethyl-
silane T™S as intermal standard. The materials were dissolved
in deuteriated chloroform. |

Optical rotation was determined using a Bellingham and
Stanley R 820G8 Polarimeter while for pharmacological screening
the contractions were recorded sequentially using Grass FT.03

strain gauge connected to Grass Polygraph Model 7D (Graés

instruments Quincy, M.A.).



2.5

2.6,

25

QOLLECTION AND PREPARATION OF THE PLANT:

The fruits,leaves and bark of Erythrina senegalensis were
ollected in the premises of the Federal School of Forestry, Jos
in the nonths of Decanber 1990 through January 1991. The plant
was authenticated by canparison with a herbarium sample of the
Botany Department, Almadu Béllo University, Zaria
Specimen No. FHI 24386

Immediately after collection the fruits,leaves and bark
were dried in a hot air oven at 40°C for seven days. The dried
plant material were crushed and powdered with pestle and mortar.
The powdered plant materials were weighed, kept in clean con—

tainers and labelled for easy identification.

EXTRACTION:

Powdered material of the fruit (1kg) was extracted with
petroleun spirit 60 ~ 80°C in a soxhlet extractor for 36 hours
urntil the draining solvent was clear. The marc was then
exhaustively extracted with methanol for another 36 hours.
About 2.5 litres of solvent was used for each extraction., 1kg

of the powdered bark was also subjected to soxhlet extraction

process using 2.5 litres of metharol ard petroleum spirit 60 - 80°C

for 36 hours until the draining solvent was clear. The sane
procedure was done for the leaves of the plant. After camplete

extraction had taken place the different marc obtained were
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concentrated in vacun and welghed.

Description of Extracts:

The metharolic extracts of fruits and bark were brown in
colour while the methanolic extract of the leaves were dark .
green in colour.

The petroleium spirit extract of the fruits, leaves ard
bark gave a brown colour. On testing with litmus paper the
methamolic extract gave blue colour with red litmus paper.
This indicate that the extract is basic in nature while the

petroleum spirit extract were slightly acidic in nature,

TREAIMENT OF TISSUES (Shetty 1982):

One of the most common causes for the failure of pharma .
celogical experiments is mishandling of living tissves, Hence
greatest care was exercised in the handling of tissues (frog
rectus abdominis muscle and rabbit jejunum) in order to awoid
stretching, crushing or otherwise daﬁaging the living cells,
Drying of the tissue was avoided. The changing of bathing
physiological salt solution was done slowly, hw draining down-
wards ard refilled.
Since some tissues are very sensitive to metals especially
copper and mercury including ireon pins used for impaling the tissue care was
taken not to produce any sensitization on the tissues, The apparatus was
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washed with detergent and distilled water hefore ard inmediately

after use to discourage the growth of micro-organism.

(a) Oxygenation:

Oxygen is necessary for the survival of living tissue.
Miniature air-pumr was used to aerate the tissues ard to

maintain it throughout the experiment.

(b) Temperature:

Living tissues are very sensitive to changes in
temperature . The organ bath with thermostats set at
the correct temperature was used to produce the right
tissue temperature and maintained throughout the experiment.
Mamalian tissue require body temperature but since the
rabbit jejumm used was to last for longer periods lower
temperature of 32°C was used. Amphibian tissues will
survive for long periods at roam temperature hence a
thermostat was not used for rectus abdaminis muscle of

a frog.

PREPARATTON OF DRUG SOLUTTONS:

Acetylcholine solutions (ach) was made up freshly by diluting
a stock solution (10-1g/dm3= 0.55M) kept at pH 4. which is
stable. To make the stock solution 10g of Ach was weighed in

analytical balance and dissolved in 100ml of distilled water.
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1072g/m1, 1073g/m1, 10%g/m1, 107 g/mt, and 1078/l Ach
solutions was added up freshly from the stock solution by using
the serial dilution method.

4 -5

=3, 1074, 10 and

Adrenaline dilute solutions (1072, 10
-6 prepared
10" °g/ml) were/  fram a freshly stock solution kept at pH 4
by serial dilution method and the dilute solution contained
ascorbic acid and (about 10 % M) to delay oxidation. To make
stock solution of 161 a/ml, 0.55M. 10g of adrenaline was weighed
in analytical balance and dissolved in 100ml of distilled water.

=3 107 and 107%g/ml was

Atropine dilute solutions 1072, 10
also made from freshly prepared stock solution of 0.35M kept at
pH 4.

A stock solution of d-tubocurarine chloride (dtb) of
0.5g/ml, 64 x 15%M was made. From the stock solutions 50ug/ml
was prepared by serial dilutions.

Most tissues respond to very small quantities of drugs, often
as little as 10mg or less.0.16g of methamolic extract of the leaf
weighed in an analytical balance and dissolved in 10ml of
distilled water to make 1.6 x 10 2g/ml. 1.5g of methamolic
extract of the fruit was weighed in an analytical balance and
dissolved in 10ml of distilled water to make 1.5 x 10 g/ml.

From this concentration various serial dilutions were made.
For the bark 1.5g of the methanolic extract was weighed . and
dissolved in 10ml of distilled water to make 1.5 X 10'1g/m1 stock

splution.



. CHAPTER THREE

RESULTS
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CALCULATION OF PEFCENTAGE YIEID:

Weight of plant material = 10003
Welght of petroleum spirit extract concentrate of Fruit = 2029 -
Percentage (%) yield = 1%%% % 100 - 20.2%
Weight of methanolic extract concentrate of Fruit = 120¢
Percentage (%) yield = 120 % 100 _ 123

1000
Weight of methanolic extract of leaves concentrate = 1609
Percentage (3) yield = 1%%% % 100 = 16%
Weight of petroleum spirit extract of leaves concentrate = 265g
Percentage (%) yield = 1%_8% % 100 = 26.5%
Weight of methanolic extract of bark concentrate = 205g
Percentage (3) yield = 1%3% x 100 = 20,5%
Welght of petroleum spirit extract of bark concentrate = 55g
Percentage (%) yleld = 55 100 - 5.5%

1000 X
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PRELIMINARY PHYTOCHEMICAL SCREENING OF THE PLANIS:

{i) Test For Alkaloids {Brain 1975}):

About 3ml of methanolic extract of Erythrina senegalensis

plant parts was stirred with 10ml of 1% Agqueous hydrochloric
acid on a steam bath, the content was filtered and 1ml of

the filtrate was treated with a few drops of Mayer's reagent,
to give a buff precipitate. The second Tml portion was
similarly treated with Dragendorff's reagent to give an orange-
red precipitate and the third portion was treated with Wagner's
reagent to give a brown precipitate,

The same procedure was repeated using the petroleum spirit

extract of the plant materials

{ii} General Test For Glycosides (Trease ard Evans 1983):

About 0.2ml of dilute sulphuric acid was added to 1ml of
each of the ext.rac:ts; heated on a water.bath for 5 minutes
and filtered, The filtrate was made neutral with sodium
hydroxide solution. A drop of fehlings solutions A ard B
was added to it and heated on a water-bath for 2 minutes.
The presence of reducing sugars is indicated by an orange-
red presicipitate on boiling with fehlings solution,
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(vii)
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Liebermann-Burchard Test for Steroidal Nucleus (Sofowora 1982)

Each of the extract was dissolved in chlorofom and
filtered. The filtrate was mixed with 2ml of acetic
anhydride and 2 drops of conc. sulphuric acid. A oolowr
change fram violet to blue or bluish green indicates the

presence of stercidal nucleus.

Test for Tannins (Fobinson 1964)

A small quantity of each of the extract was mixed with
water and heated on a water-bath, The mixture was filtered
and sulphuric acid and 5% Ferric Chloride were added to
the filtrate. A dark blue or dark green solution indicates

the presence of tannins.

Salkowskii Test for Steroidal Nucleus (Brain 1975)

0.5ml of the extract was dissolved in 2ml chloroform. This
was followed by addition of dilute sulphuric acid, A
reddish~-brown colour at the interphase indicates presence

of stervidal nucleus.

Test for Phlobatannins {Robinson 1964)

0.5ml of each of the extract was boiled with 5ml of 1%
Hydrochloric acid. A red precipitate shows presence of

Phlobatarnins ,

Frothing Test for Saponins (Brain 1975)

iml of each of the extracts was shaken with water in a

test~tube, followed by heating in a water-bath to the
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boiling point. Frothing shows presence of saponins.

(viii) Test for Flavonoids Malkin 1930)

Iml of each of the extract was dissolved in dilute
sodiun hydroxide acid. A yellow solution that turns
clourless on addition of hydrochloric acid confirms

the presence of flavonoids.

(ix) Radulescu Test for Morphine Alkaloids (Brain 1975)

iml of each of the extract was evaporated to dryness amd

the residuve dissolved in 0.6ml of 1% sulphuric acid. 2ml
of distilled water was added and 2 drops of 10% sodium
nitrite solution, The solution was made alkaline with dilute
amonia solution. A reddish-brown solution shows the

presence of Morphine alkaloids.

(x) Thalleiquihe Test for Qmmlinem.}mlolds (Brain 1975)

0.5ml of oonc. hydrochloric acid and a few crystals of
potassium chlorate was added to each of the extract, It
was carefully evaporated and a drop of strong ammonia was

added to it. A green colowr is taken as positive.

(xi) Test for Indole Alkaloids (Brain 1975)

. A few drops of oonc. sulphuric acid and a crystal of
potassium dichromate was added to each of the methanolic amd

petroleum ether extract. A violet colour is taken as positive |
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vitali-morin Test for Tropane Alkaloids (Trease & Evans 1983)

Each of the extract was evaporated to dryness. The
residue was dissolved in a few drops of fuming nitric
acid. This was then evaporated to dryness and allowed
to cool. It was dissolved in 2ml dry aocetone and few
drops of fresh alcoholic potash solution (33%) was added.

A violet colour is expected.

Borntrager's Test for Anthraguinone Glycoside (Shimoda 1928)

Each of the extract was mixed with dilute hydrochloric
acid, extracted with carbon tetrachloride and then shaken
with dilute ammonia. A rose pirnk to cherry red colour

stows the presence of anthraguinone glycosides.

KellerKilliani Test for Cardiac Glycoside (Brain 1975)

Each of the extract was mixed with iml of 3.5% ferric
chloride in glacial acetic acid and transferred to the
surface of 2ml oconc. sulphuric acid. A reddish brown
colour at the junction of the ligquids with the upper
jayer pale green which gradually becomes blue is an

imdication of deoxy sugars.

Testfor Cyamphorlc glyoos:.des {Brain 1975}

1ml of each of the extract were placed in test tubes.
A piece of sodium picrate paper was suspended above the
extracts by trapping the top edge between the cork and
the test tube wall. This was allowed to stand for

30 minutes in a warm water of about 45°C, A change in
colour of sodium picrate paper from yellow to trick red

indicates the presence of cyanogenetic glycosides,
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Table 4: METHANOLIC EXTRACT QF FRUITS OF ERYTHRINA SENEGALENSIS

GROUPS -  TEST ' - | OBSERVATION ~ INFERENCE
ALKAIOID Dragendorff's reagent | Orange-red ppt ++
General/Test Mayer's reagent Buff precipitate ++
| Wagner's reagent | Brown ppt ' 2
MORPHINE Reddish brown
arrarom - - | Radulescu . test .. . o lourat 160 ++
UINOLINE
?XIMOID .. ... Thalleioquine test .| o oolour change { .-
INDOLE Extract + Gonc. H,SO
MO |+ botessiim dichidnaty ™ colowr changel . -
P .
m ... .} .. Vitali-Morin test .. }|. No wlour change -
GLYQOSIDES Extract Hydrolysed + .
(General Test) Fehlings solution Re‘;‘?i";‘;tﬁig"’“ ++
ANTHRAQUINONE '
GLYQOSIDE Borm-trager's test .| Brown oolour e
CARDIAC Keller-Killiani test Reddish brown
GLYCOSIDE for deoxy sugars colour at inter- “
phase with pale
green colour at
er layer |
SAPONIN . Little frothing
GLYCOSIDE ;.. Frothing test. .. . © was observed +
CYANDPHORIC Extract + Na No oolour -
GLYOOSIDE =~ | picrate paper = I ‘reaction = o
FLAVONDIDS |  Extract + NaOH + HC]l ;| No oolour reaction -
STEROIDAL Liebermann—Buchard Green ocolour frqin .
NUCTELE o ETOEEET RS | to Blue
Sallewskii test Brown colour at +
oo T Y the  interphase
TANNINS Extract + Ferric No oolour change -
(General Test) " 'chloride” ™ © | “observed < [
- Tést for phlobatanni nis N adlour chang -
Key:
+ = Faintly present
++ = Moderately present
+++ = Highly present

Not present
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+44

+
+
nnnwan

Faintly present
Moderately present
Highly present

Not presernt

Table 5: METHANOLIC EXTRACT OF LEAVES OF ERYTHRINA SENEGALENSIS
GROUPS TEST OBSERVATION INFERENCE
ALKALOID Dragerdorff's reagent | Orange-red ppt ++
General/Test Mayer's reagent Buff precipitate ++
Wagner's reagent Brown ppt ++
MORPHINE Reddish brown
ALKALOID Radulescu test olouration *
QUINOLINE ' ; -
ALKALOID - Thalleioquine test No colour change
INDOLE Extract + Conc. H,50
ALKALOID - Potassiun dichrinatel Mo colour change
TROPANE ieald _
ALKALOID - Vitali-Morin test . -No.colour . change
GLYQOSIDES - Extract Hydrolysed + Reddish Brown
{General Test) - FPehlings .solution . precipitate. +
A and B heat
ANTHRAQUI NONE 1
GLYOOSIDE Borm-trager's test. . Browm colour +
CARDIAC - Reller-Killiani test | hodosh Browm
GLYQOSIDE for deoxy sugars colour at inter +
phase with pale
. .green.colour at
upper_layer
SAPONIN . Little frothing
GLYCOSIDE - Frothing test.  was observed *
CYANOPHORIC Extract + Na . _
oy IDE picrate pé No oolour. reaction
FLAVONDIDS " Extract + NaOH + HC1 [ No colour reaction | -
STERDIDAL Li ebermanm-Buchard Green colour from -+
NUCLETE Cfest ol Brom & Blus _
s Brown colour at the
Salkowskii test . interphase | +
TANNINS Extract + Ferric No colour change -
{General Test) | chloride "~ '~ - Observed T T
Test for phlobate
Carming ..No.colour change. .
Rey:
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lable §: METHANDOLIC EXTRACT OF BARK OF ERYTHRINA SENEGALENSIS
GROUPS TEST OBSERVATION INFERENCE
ALKAIOID Dragerdorff's reagent Orange-red ppt e
General/Test Mayer's reagent Buff precipitate TS
Wagner's reagent Brown ppt - -t
MORPHINE .
Radulescu test Reddish brown
ALRALOID olouration M
mm ‘Thalleioquine test - No colour change -
INDOLE Extract + bnc.,
ALKAIOID . 4 Potassiim dichranage --No.colour change. -
TROPANE ' . '
ALKAIOID - Vitali-Morin test. .No . colour. change -
GLYOOSIDES Extract Hydrolysed + Reddish Brown
{General Test) - Fehlings solution precipitate ++
it A ard B heat '
ANTHRAQUINONE '
GIYCOSIDE : Born-trager's test Ercxm colowur +
CARDIAC ' Keller-Killiani test mlbddlloursgtbmr et
GLYQOSIDE - for deoxy sugars ot with pale e
. green oelowr at
upper layer
SAPONIN | . Little frothing
GLYQOGIDE Frothing test.. was okserved * )
CYANDPHORIC Extract + Na N colour _
GLYCOSIDE ' 'picrate paper treaction
FLAVONOIDS ‘Extract + NaOH + KCl Mo colouwr reaction -
STERDIDAL I.a.ebermalm—Buchard Green colour fram ,+
NUCLEUS - tést’ o - Brown oto Blue
iy Brown colour at
. Salkowskii test the intérphase +
TANNINS Extract + Eerrn.c No colour change -
(General Test) chloxride 0 T observed -
Test for
- phlobatannins No colowr change. -
Key:

++
Epars

[T T I 1]

Faintly present
Moderately present
Highly present
Not present
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lable T: PETROLEWM SPIRIT EXTRACT OF FRUITS OF ERYTHRINA SENEGALENSIS
GROUPS TEST OBSERVATION INFERENCE
ALKATOID Dragendorff's reagent| Orange~red ppt 44
General /Test Mayer's reagent No colour reaction +++
Wagner's reagent Brown ppt 4+
m% Radulescu test Beddish hrown .
. @ ]our
QUINOLINE . Mlour change from _
ALRALOID Thalleioquine test | . o11ow to brown
INDOLE Extract + Conc. H.S0
ALKALOID "+ Potassitm Sichrénaly Yo colowr change -
TROPANE v . _
ALKAIOID jh..tall—bbnn test No colour change
CGLYQOSIDES Extract Hydrolysed +
(General Test) Fehlings solution . | J© Solowr change e
A and B heat
ANTHRAQUT NONE '
CLYCOOSIDE Born—trager's test No colour change ++
CARDIAC Keller-Killiani test | Brown at interphase
GLYQCSIDE for deoxy sugars ard green at upper +
st SIS layer :
SAPONIN
GLYCCSIDE Frothing test No frothing noticed -
CYANOPHORIC Extract + Na .
GLYQOSIDE picrate paper No eolour reaction -
FLAVONCIDS - Extract + NaOH + HCl | b aolowr change -
STEROIDAL Liebemann-Buchard Mlour change from .
- Salkowskii test No colour change -
TANNINS Extract + Ferric
(General Test) chloride = - X lour change -
- Test for
- phlobatarnins - No.colowr change . -
Key:

+
++
+++

nwun

Faintly present
Moderately present
Highly present

Not present
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Table 8: PETROLEWM SPIRIT EXTRACT OF LEAVES OF ERYTHRINA SENBGALENSIS

GROUPS TEST OBSERVATION INFERENCE
ALKALOTD Dragendorff's reagent Crange-red ppt ++
General /Test Mayer's reagent No colour reaction ++
Wagner's reagent Brown ppt ++

MORPHINE Reddish brown
ALKALOTD =~ | Todulescu test ‘colour *
QUINDLINE , . -olour change from _
ALKRLOID ‘Thalleloquine test " yellow to brown
INDOLE Extract + Cone. :%so 3 _

SID | '+ Potassiim dic 4e : :Lb wlouwr change
TROPANE - X '- _
ALRAIOID ‘Vitali-Morin test = | No colour change
GLYQDSIDES  Extract Hydrolysed +
{General Test) Fehlings solution No colour change +

1 A ad B heat
ANTHRAQUINONE .
GLYCOSIDE Born trager's test : No oolowr change -+
CARDTAC ' Keller-Killiani test Srown at interphasel
GLYQOSIDE ~ for deoxy sugars ' ‘1 gr Upper
ayer

SAPONIN . .
GYCOSTDE . Frothing test S No frothing roticed
CYANCPHORIC Extract + Na No aolour reaction -
GLYQOSIDE picrate paper ' o
FIAVONOIDS | Extract + NaOH + HC1 | 'No oolour change +
STEROIDAL Liebermann—Buchard lour change from _
NUCLEUS o otest 0 7 77 [ "Brown to 'dark green
- ' ‘Salkowskii test © ' { No colour change -
TANNI NS Extract + Ferric
(General Test) |  chloride” =~ = Mo colour change -
- . |  Test for phlobatannins [ = No colour change -
Key:

+
++
+4++

Faintly present
Moderately present
Highly present

Not present

i unn
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Table 9: PETROLEUM SPIRIT EXTRACT OF BARK OF ERYTHRINA SENEGAIENSIS
GROUPS TEST OBESERVATTON INFERENCE
ALKAIOQID Dragendorff's reagent | Orange-red ppt +
General/Test Mayer's reagent Mo cowur reaction -

Wagrer's reagent Brown ppt +
et Radulescu test Reddish brown .
L e Mt olour :
QUINOLINE : Cour change fram -
ALKAIOID . Thalleioquine test vellow to
INDOLE Extract + Oonc. H,SO
™ & Potassium di lig ,4ce Mo colour change -
TROPANE Vitali-Morin test No ocolour change -
GLYQDSIDES Extract Hydrolysed + -
(General Test) . Fehlings solution. I\b_qolon.n: Ch?‘“ge
A and B heat
ANTHRAQUINONE . _
GLYOOSIDE Borm-tracer's test No colour change
CARDIAC Keller-Killiani test Brown at interphas
GLYQOSIDE for deoxy sugars and gree at upper +
o~ . . > St 1ayer E
SAPONIN . . .
GLYCOSIDE Frothing test . No frothing noticed
CYANOPHORIC Extract + Na : -
GLYQOSIDE  picrate paper No colour reaction
FLAVONOIDS Extract + NaOH + HC1l | No ocolour change -
STEROIDAL Liebermann—Buchard lour change fram N
et fest . ‘Brown €o dark green
- Salkowskii test No colour ¢hange’ ~
TANNING Extract + Ferric
(General Test) | = chloride = - No colour. change
- Test for phlobatanninsi No @mlour change - ~
Key:

1
4
nmnwnu

Faintly present
Moderately present
Highly present '
Not present
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3.3. PARTITION:

(a) Metharnolic Extract -

The concentrated methanolic fraction of the bark
{205g) was diluted with water (200m1) and acidified
with 2M Hydrochloric acid (HC1). This was partitioned
hetween water (200 ml) and chloroform (400 ml).

The acidic solution fraction B was basified with
5% NaHQD, and extracted with chloroform (400ml) to give
the Alkaloidal mixture (coded C) and the water soluble
bases.

Fraction C was again basified with NaOH 5% solution
ard extracted with chloroform 40Gml to give the Pherplic
bases and non-pherplic bases of fractions D ard E of

(15.4g) and(5.06g) respectively.
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Sumnary of Extraction and Isclation Of Alkaloids from Plant

Material of Erythrina senegalensis (Ghosal 1972)

Plant Material 1kg (Bark, leaf ard fruit)

Extracted (Soxhlet) with Pet. Ether
60 = 80° for 36h

:
Pet. 'Ether Extract Defatted Plant Material

Fxtracted with Methaml for 36h

' v
Metharolic Extract (205g}

Concehtrate
1. 244 HA
_23_ Extracted with CHC13
ol |
oroform acidic solution fraction B
Solubles fraction A 1. NaHCD3
2. CHCl3
hd
Alkaloid mixture Water Soluble
base
1. RaOH Fraction C
2. CHC1
3
h'd
Phenolic 15.4q Non~Pheneclic 5.06g
Bases D Bases E
ESM.BI‘ (15mq)

SCHEME 1
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Petroleun Spirit Extract -

The concentrated petrcleum spirit of fruit {202g)
ard leaves (265g) were each treated with aqueous citric
acid 12% and diluted to 200ml with water. This was
extracted into petroleuun ether extract and Aqueous acidic
solution coded F.

Fraction F were treated with 5% 1\1«':11*[(3(;;3 and extracted
with chloroform (400ml) to give chloroform soluble hydro-
chloride and the acidic solution coded G.

Fraction G were further treated with 5% NaHCD3 and
extracted with chloroform 400ml to give the alkaloidal
mixtures.which was basified with 5% NaOH and extracted with
chiorofom to give the phenclic bases of I-If {(2.20g) ard
H (1.27g) for the fruit and leaves and the non-pherolic
bases of If (6.08g} ard IL (7.04g} for the frua.t ard

leaves respectively.
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Petroleun Ether Extract (Fruit and leaves)
Aqueous citric acid (12%)

2

Petroleun Etract Apeous Acidic Solution F
Not processed : :

1. NaH®,

Chlordform Soluble Acidic Solution G
Hydrochlorides
1. NaHQD

2. HCl

3
3

Al¥aloid Mixtures

1. NaOH
2. CHC13

Pherolic Nor-Phenolic
Bases . Bases
e 5, 08 I £

7.04 17,
ESFP1 (20mg)
ESPL3 (17mg)

SCHEME 2
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THIN LAYER CHROMATOGRAPHY OF BOTH METHANOLIC AND PETROLEWM

SPIRIT EXTRACT OF THE PIANIS AND THE ISCLATED ALKAIOID:

Vizualization Technique:~

After drying the plates in an oven at a temperature of

110°C for about 2 minutes, the plates were observed under
U.V. light, the florescencing spots were marked. The plates
were sprayed with the appropriate spray reagent, after which
they were chserved under U.V. light again. The plates sprayed
with Anisaldehyde were put in the oven for 3 minutes to bring
out the oolour develorment.

The spot locations and colour reactions were noted. The
Rg values were calculated using the formula:

RF = pista.ncemovedbj[umpourd N
Distance moved by solvent

The chramatograms are shown .on Appendix
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Table 10: TIC ANALYSIS OF FRACTIOND (BARK)

Methanolic Extract of Erythrina Senegalensis

Rfe Value View Under U.V. lour After
| Spraying
1. 0.04 Pink Flourescence | ~ Nore
2. 0.14 - Flwrescence | Green
3. 0.7 No Flourescence | = Purple
4, 0.8 No Flowrescence |  Purple
5. 0.93 No Flourescence CGreen

Solvent System = Berzene - Ethylacetate - Ammonia (20:10:2)

Spray Reagent: Drageﬁdéff ts

Distance Moved By Solvent = 10cm
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Table 11: TLC ANALYSIS OF FRACTION E (BARK)

Methanolic Extract of Erythrina Senegalensis

_. Rf Value . View Under U.V. . ;(blour After Spraying

1. | 0.01 - No Flourescence- . Purple

2. - 0.04 No Flourescence .. .. Purple

3. - 0414 .} . TFlowrescence. .. . N Purple

4, . 0.46 Flourescence. .. .| = .  Yone

S. : 0.71 . Mo Flourescence . . }. .. .. Purple

6. 0.82 . . . Flowrescence. . |. .. . .Purple

1. o0 0493 . .Flourescence. = .:\ .. . .Green.

8. . 0.96 .. No Flourescence . . R Purple.

Solvent System = Benzene - ethylacetate-amonia (20:10:2)

Spray Reagent: Anisaldehyde in H280 4

Distance moved by solvent = T0cm
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Table 12: TLC ANALYSIS OF FRACTION H (FRUIT)

Petroleun Spirit Extract of Erythrina Senegalensis

Rf Value ; View Under U.V. Mdlour After Spraying
1. . 0,21 Flouwrescence . . . . Orange
2. . 0.32 __ Flouwrescence .. .| .. .Orange
3. © 0.50 |  Flowescence .. ..|.. .. .Orange.
4, . 0,81 | Flourescence .. .. |. - None
5. C 0071 Flourescence . . ... . .. .None ..
6. . 0.93 Flourescence . .. . .. Orange

1

Solvent System n~hexane-ethylacetate {4:1)
Spray Reagent: Dragendorff's reagent

Distance moved by Solvert = 10am —



Table 13:
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TLC ANALYSIS OF FRACTION I (FRUIT)

Petroleun Spirit Extract of Erythrina Senegalensis

Re Value - View Under U.V. -(olour After Spraying
1. 0.2t . Flourescence. . .Orange
2. 0.32 Flourescence .Orange
3. 0.50 Flourescence . - Orange .
4, 0.93 Flourescence. - - Qrange

Solvent System =

Spray Reagent:

n~hexane-ethylacetate (4:1)

Dragendorff's reagent

Distance moved by sclvent = 10cm
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Table 14: 'TLC PROPERTIES OF FRACTION H (LFAVE)

Petroleum Spirit Extract of Erythrina Senegalensis
Rf Value . | View under U.V. = . olour after spraying
1. 10.01 ‘No Flourescence - Orange
2. | 007 | wrlowescece | orange
3. 10.29  Flourescence |  MNone
4. 0.7 No Flourescence |  Orange

Solvent System = Benzene-ethylacetate (70:30)

Spray Reagent: Dragerdorff's reagent
Distance moved by Solvent = 10an
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Table 15: TLC PROPERTIES OF FRACTION I (LEAVES)

Petroleum Spirit Extract of .Erytl'zri:a-—Senegalensis
- Ry Value. V:Leu Under U.V, -1-_ f Colour after spraying
1. : 0.01. .:l\b.Flourescence ..—a.-J-.-.QOrange..
2. ..0.02 . : :I\b Flourescence. . . .Qrange
3. | 0.5 Pink Flourescence. | . .None .
4. | 0.50 No Flourescence . Orange .
5. |- 0.71 .. : -No Flourescence. . - '—.‘_Orange.
6. 0.86.. hb Flourescence . Orange
Solvent System = Benzene - ethylacetate (70 : 30)

Spray Reagent:

Distance Moved by Solwvent = 10am

Dragendorff's reagent
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SEPARATION OF THE METHANDLIC EXTRACTS:

The Methanolic Extract of Bark:-

The metharolic extract of the bark “having a very high
percentage yield of 20.5% was subjected to the following
separation technique as in Scheme 1 to give the phemolic bases
fraction D (15.4g) amd was examined by TIC analysis revealing
five major components of R values 0.4, 0.14, 0.71, 0.82 ard 0,93
as seen in Table 10 using Benzene : Ethyl Acetate : Awmonia
20 : 10 ¢ 2 as solvent system.

The fraction D (15.4g) was mounted as a solution in petroleum
spirit {40 - 60°C) 25ml1 on a Silica gel colum. The principle
of isolation and separation of the alkaloids inwvolved utilization
of differential solubility of the alkaloids in solvents of
graded polarity starting with petroleum spirit, chloreoform ard
metharol.

Individual alkaloids were obtained by repeated oolumn
chromatography monitoring eluates of similar componerts by TIC,
Eluents having similar components were bulked together amd this

resulted into four campowrds namely:

ESMB, as an oil
ESMB2 as an oil
ESMB, as a solid Q01mg)
ESMB, as a solid (415mg)

TIC of the Isolated Samples from Metharolic Extract of the Bark

Fraction D:

The TIC exanination of the isolated campounds using two



52

different solvent systamns of n-butamol-acetic acid-water (4:1:5)

with Dragendorff's reagent for staining purposes and Benzene-

ethyl acetate - Amonia (20 : 10 : 2) with Anisaldehyde in

sto 4 @S spray reagent are shown in Tables 19 and 20 respectively.

Table 16:

TLC Pro
(Econ Stahl 1969)

Fraction D - Methanolic Extract of Bark

perties of Isolated (oipounds from Fraction D

Methanolic Extract Isolate of Bark ..

Conpourds Rf Valwe View Under U.V Colowr After Spraying
light

: E‘SMB1 0.28 Flourescence Orange

ESMH2 0.41 No Flwrescence Orange

ESMB, 0.55 No Fluorescence Orange

ESMB 4 0.7 Flwrescence Orange

Solvent System:

Spray Reagent::

Dragendorff's

n-butanol : Bcetic acid : Water (4:1:5)
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Table 17: TLC Properties of Isolated Gompounds of Fraction D

Methanolic Extract Isolate of Bark
Compourds R Values Vie'a]r- i[;rgfr U.v | Colour After Spraying
ESMB.‘ , 0.14 Flourescence Green
ESM% | 0.71 | Flourescence Purple
ESMB3 0.82 No flourescenlce Purple
ESMB, - 0.93 No flourescence Green
Solvent System: Berzene~Bthylacetate - Ammonia (20:10:2)

Spray Reagent: Anisaldehyde in HZSO 4 {Egon Stahl 1969).
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The solids ESMB, and ESMB, were recrystallized from boiling

3 4
ethanol However, ESMB, was lost during recrystallization
while the ESMB, gave a pure yield of 15mg.

ESMB, was subjected to TIC analysis as shown in Tables 18

4
and 19,

Table 18: TLC PROPERTIES OF RECRYSTALLIZED ESMB, (Egon Stahl 1969)

‘Solvent Systam : n-butanol:acetic acid:water (4:1:5)

Reactions to Spray Reagents
und R¢ Value e il e Shitet

View under W | pragendorff | Anisaldehyde
light
ESME‘.4 . ‘No Flucrescence| Orange _ Purple
Table 19: TLC PROPERTIES OF RECRYSTALLIZED ESMB4

. Solvent System: . Benzene-Ethylacetate-Awmoonia (20:10:2)

Reactions to.Spray Reagents. .

Cl:mpomﬁ R¢ Value

View Under ;
Dragendorff } Anisaldehyde
_ W light | yd
ESM34 0,82 Mo Fluwrescence| - Orange : Purple
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SEPARATTON OF THE PETROLEWM SPIRIT EXTRACT:

Petroleum Spirit Extract of Leaves:-

The Petroleum Spirit Extract of leave 265g was subjected
to separation and fractionalization by partitioning as shown
in Scheme 2,

Fraction I leave of mon-phemolic bases gave a yield of
7.04g which revealed the presence of six different camponents
with TLC analysis as seen on Table 15 with Rf values of 0.01,
0.02, 0.25, 0.50, 0.71 ard 0.86 respectively.

The fraction I of the leave petroleum spirit extract 7.04g
was mounted as a solution in petroleum spirit (40 -~ 60°C),
10ml on a Silica gel column.

Gradient elution was made with petroleum spirit/benzene
(9:1, 8:2, 7:3, 6:4, 5:5. 4:6, 3:7, 2:8, 1:9). The colum eluates
were monitored by TIC. | |

Eluents having similar components were bulked and this

resulted into three fractions ESPI.I : I-BP'I.2 ard ESPL3.

}ESPL.I fram petroleun spirit : benzene 8:2 as oil
ESPL, fram petroleun spirit : benzene 3:7 as oil

ESPL3 fram petroleum spirit : benzene 2:8 as solid of 1img



TIC examination of the isolated compounds using two
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different solvent system of petroleum spirit: benzene (9:1)

arnd Benzene ethylacetate (70:30} are shown in Tables 20 ard 21

Table 20:

TLC PROPERTIES OF ISOLATED QMPOUNDS FROM
FRACTION I IEAVES

Petroleun Spirit Extract

Solvent System: Berzene 7.: Ethylacetate 3 .

Reactions to Spray Reagents

Compounds R¢ Value
Cerric Amoniun | Anisaldehyde PpPragendorff's
Sulphate .. : : -~ | reagent
E‘.?»PL1 0.25 - Brown Purple Orange
ESPI2 0.45 Brown Purple Orange
ESPL3 0.61 Browr Purple -
Table 21, TLC PROPERTIES OF ISOLATED COMPORNDS FROM

FRACTION I LEAVES

Petmieﬁit Sgifit Exl:i‘aét |

.Solvert System: Petroleun Spirit. 60-80°C Benzene (9:1)

. Reactions to Spray Reagents ..

Campourds | Re Value
Cerric Amwoniwn | Anisaldehyde Dragerdarff's
Sulphate . Coee e e Reagents
ESPL1 0.42 Brown Purple Orange
ESPL, 0.55 Brown Purple Orange
ESPL, 0.73 Brown Purple -
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The solid E‘SPL3 was recrystallized fram boiling acetone/

benzene ard was subjected to TLC analysis.

22

Table 22  TLC PROPERTY OF RECRYSTALLIZED ESPL3

Solvent System: Berzene:Petroleun Spirit (60-80°C) 9:1

Reactions to Spray Reagents

Coampourds | Re Value

Molybdophos—

Cerric Anmoniun
Anisaldehyde _ Sulphate phoric acid
Light
ESPL-, 0.75 purple Browm Blue
Table 23:  TLC PROPERTIES OF RECRYSTALLIZED ESPL,
Solvert Systam:| Bernzene 7 Ethyl acetate 3 ..
-Reactions .to.Spray Reagents.
Compounds | Re Value
Cerric Ammonium . Molybdophos—
Sulphate. . | M¥saldenyde ) Tooric acid
E'SPL3 0.60 Brown Light purple Blue
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PETROLEUM SPIRIT EXTRACT OF FRUIT:

The Petroleum spirit extract of fruit 202g was also subjected
to partitioning as in Scheme 2 to give a non-pherclic fraction
of fruit (5.08g) which revealed the presence of four
canpounds  from the TIC analysis on table 13 of Rf values 0.21,
0.32, 0,50 amd 0.93.respectively.

The Fraction I fruit of 5.08g was mounted as a solution
in petroleum spirit 40 - 60°C {10ml) on a Silica ¢el colunn.
Gradient elution was also carried out with petroleum

spirit : benzene as follows (9:1, 8:2, 7:3, 6:4, 5:5, 4:6,
3:7, 2:8, 129).

The column eluates were monitored by TLC. Eluernts of
similar camonents were bulked together and this resulted
into two main compounds: '

ESFP, from petroleum spirit:benzene 3:7 as solid

1
ESFP, from petroleum spirit:benzene 8:2 as oil
TLC examination of the isolated campourd using two
different solvent systems of Petroleum spirit : benzene 9:1
and Berzene:ethylacetate 7:3 are shown in Tables 24 and 25

Table 24¢ TILC PRCPERTIES COF ISOLATED (OMPOUNDS FROM
FRACTION I PETROLEWM SPIRIT OF FRUIT

Solvent System: .Petroleum Spirit.: Benzene 9:1 ..

Reactions .to Spray.Reagents. ..

Campounds Rf valug Anisaldehyde Cerric Awronium | Dragen-
_ . .. .. .4 .. Sulphate . . |dorff's

ESFP 0.82 Light Purple Brown -

ESFP, 0.73 Puple Brown -




Table 25 :
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TLC PROPERTIES OF ISOLATED COMPOUNDS FROM
FRACTION I PETROLEIWM SPIRIT EXTRACT OF FRULIT

Solvent System : Benzene 7 Ethyl acetate 3

Canpounds R Value
Cerric Amonium _ ,
sulphate .. | Anisaldehyde | Dragendorff q
.3?,5?2 0,639 Brown Purple Orange

The solid ESFP

1

berzene ard subjected to TLC analysis.

Table 26 :

TLC PROPERTY OF RECRYSTALLIZED ESF'P1

Wwas also recrystallized from koiling acetone/

Solvent System:

Benzene:Petroleum Spirit 60-80°C (9:1)

Reactions to Spray Reagents

g:mpou:ﬁs R Value
. ‘ Anisaldehyde |CQerric Amonium | Molybdophos-
N | ST T s iphate. | phoric acid
ESFP 0.73 Light Purple Brown Blue
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Table 27: TLC PROPERTY OF RECRYSTALLIZED ESJ!.“.‘?ﬂl

Solvent System.: .. = Bemzene .7 = Ethyl acetate.3 ..

. Reactions.to Spray Reagents. .

G:mpom‘ds Re Value

Qerric Amonium Molybdophos
. .Sulphate. Anisaldehyde .pheric aciq
ESFP, 0.85 | Bromn Purple Blue
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3.6,3, CHARACTERISATION CF PRODUCTS ISOLATED FROM THE METHANOLIC
EXTRACT OF BARK:
ESMB,: This was obtained as a white powder (15mg). It has a
melting point of 148 ~ 150°C. It is soluble in methanol,

dichloranethane and ethanol.

It has an Rf¢ value of 0.71 in n-butancl:acetic acid:water
(4:1:5) ard 0.82 in Benzene—ethylacetate—ammonia (20:10:2)
W/(ma.x (MeDH) 279mm

S max 0.256
(o2« 1190 (aay)
IR ((13C3.4)c:m"1
1000 (CH,, rocking) 1200 (CH,, bending)
1550 (C = C stretching)
2900 (C - H stretching arcmatic).

"HMR (250MHz, ODCL,) $ (pem)
0.88 (t, 38) 1.26 tm,11H 2.1 (m, 7H)
6.5 m, 2H) 7.1 (m, 2H)

MS (70evim/z [m'] 256 (25), 241 (11) 227 (100} 122 (26).

ESMB‘I ard ESMB2

This two compounds were obtained as oils with Re values of
0.28 and 0.41 in n-butanol-acetic acid-water (4:1:5) respectively
ard also with Rf values of 0.14 and 0.71 in Benzene:ethyl acetate:
amonia (20:70:2) respectively. However, both ESMB, and ESMB, were
not irvestigated any further as there is no equipment available
for complete separation ard purification of the oils. ESMB1 am

ESMB,, were soluble in petroleum spirit 60 - 80°C, Dichloromethane
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| ard benzene,
3.6.4. CHARACTERISATION OF PRODUCTS ISOLATED FROM THE PETROLEWM SPIRIT
EXTRACT':
*@3:_ This was obtained fram the petroleum spirit extract
of the leaves as a oolourless solid of Timg. It was found
soluble in ethylacetate and benzene.

IR (Nujol) an !

» 730 (CH, - rocking)
1460{CH ~ berding)
1710 (C=0 - stretching of an acid)
w A max (venzene) A max 296m S max 0.18
'"HMMR (DC1,) 250MHz { (prm)
0.88 (t, 3H), 1.26 (S, 28H)}, 1.67 (t, 2H) 2.34 (t, 2H)
MS (70ev) m/z [m'] 284(11), 255(38), 185(23), 129(28),
73(100), 60(41), 57(38), 55(31), 43(52).

Melting Point 68 - 70°C.

Compourd had an Rg values of 0.75 in benzene : petroleun
spirit 60 - 80°C (9:1) and 0.60 in Benzene : ethyl acetate

(7:3) respectively.

ESEP1: This ocompowxd was obtained from the petroleum spirit

fraction of the fruit as a white crystalline powder with

Rf values of 0.85in Benzene : ethyl acetate (7:3) and 0.73

in Berzene - petroleum spirit 60 - 80°C.

* Spectral datas of }ESPL3 are shown in Apperdix I'X,
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It is soluble in benzene, dichloromethane and petroleun

spirit 60 -~ 80°C. It has a melting point of 57 - 59°C,

IR (CC1,) an |

’ ?30—((1!2} = rocking
1166, 1179 C-0 stretching

1735 C=0 stretching of an ester,

UV/(_m.x (CHg)  294rm = max 0.175

'"HNMR (DC1,) 250Mz 5 (pemm)

0.88 (£, 9H} 1.25 (S, 74H) 1.60 (m, 6H)

2.30 (t, 6H) 4.10 (m, 4H) 5.26 (m, 1H)

MS (70ev) m/z [m') 806(12) 608(35) 578(50) 550(79)

522(23} 314(18) 149(28} 71(100)
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PHARMACOLOGICAL SCREENING OF THE PLANT EXTRACT:

Effect on Smooth Muscleof Rabpit Jejunum ,

The effect of the methanolic extract of the leaves ard

fruits of Erythrina senegalensis was noted in isolated rabbit

jejunum preparation. The rabbit jejunum was used in order to

take advantage of the spontaneous activity of the tissue to

stuly the action of drugs lil;e adrenaline and the erythrina

extract , which inhibit movement {Ghosal 1972 and Litchfield 1949).
An adult rabbit starved for 24h. was killed by a blow on

the head aml exsanguinated by cutting the throat. The abdomen

was exposed and opened. The jejunum was identified by its

mesenteric attachment. " 8em length was cut and

transferred to a dish oontaining Tyrode's solution which was

aerated with 95% O, ard 5% ., (the intestine was cut at a

2 2
point 5 to 10cm, helow the stomach and a length taken from
here dowrwards towards the caecum). Since the rabbit
jejunum does not usually require washing partly due to its
spontaneous activity and because it is wider than quinea-pig
intestine it was not washed.

2.3 length was cut in portions, free fram mesenteric
attachment. The caudal end of the jejunum pieces was tied with
thread to the bent-end of the aeration tube while the other emd
to a frontal-writing lever, taking care to see that the jejunum
is left open and the threads do mot close the lumen. The piece
was then motmted in an orgambath of 50ml capacity. Necessary

kymograph arrangements for recording gqut motility was made,
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The tissue was allowed to stabilize for 15 minutes into the
bath at 37°C through which air was bubbled ., The Kymograph
speed was 15 x 0.hm/sec. for 152mm drum. (Shetty 1962).

Once the tissue had stabilized administration of drug and
crude metharplic extract started acoording to the scheme in
Table 4. To investigate the effects of the crude methanolic
extract on the rhythmic contraction of the rabbit jejunum the

following time cycle was used:

Omin start kymograph
1min add drug/extract
14min stop the kymograph and wash off the drug/

extract fram the bath., Waiting for the tissue
to regain its rnormal rhytimic movement,

Smin start kymograph.

All preparations used in the present stuly were allowed to
equilibrate for at least 60 — 90 min before challenge with
drugs ard during that time the fluid was replaced.every

20 min amd the passive tension was readjusted.

After. all the drug/crude extract hal been added ard
the response obtained , the response smoked paper was carefully
removed from the drum, dipped in a special varnish amd allowed
to dry.
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Table 28; Order of Exposure of Rabbit Jejunum to
Drugs/Crude Extracts
Serial Drugs /Crude Conc., admin |Vol admin | Conc, of drug
No. extract (g/ml) {ml) in bath (ug/ml)
. -6
2 Acetylcholine 1 %10 0.2 0.004
3 Adrenaline 4 x107° 0.1 0.002
4 Adrenaline . . 1 x10'6 0.2 0.004
, -1
5 Metharmplic Extract 1.5 x 10
of fruit . . T .. 0,05 750
6 Methanolic Extract | 4 ¢ 1976 |  o.10 0.003
of fruit
1 Methanolic Extract )
of fruit 1.5 x 10 0.2 0.006
8 Methamolic Extract -4
of fruit 1.5 x 10. 0.1 0.3
9 Metharolic Extract -4
of fruit 1.5 x 10. 7. 0.2. 0.6
10 Methamplic Extract -2
of fruit 1.5 x 10 0.1 30
1 Methanolic Extract -2
. " of Fruit . 1.5 x 10.7 0.2 60
12 Metharplic_E_'.xtL_'act 1.6 x 10-2 0.1 32
of leaves
13 Metharplic Extract -2 '
. of lea T 1_.6‘)( 10 7. 002 64
14 Metharplic Extract -2
T of leaves | 1 1.6 x.10.7. ...0.4, 128
15 Methanolic Extract 1.6 x 10—2 192

of leaves
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Effect on Guinea Pig Tleum:

The effect of the metharolic extract was also moted on
the isolated guinea pig ileum preparation. The guinea pig
ileum was used in order to study the effect of acetylclpline
aﬂat;;opine since they both act on the sawe receptor sites
ard also to determine whether the extract has a muscarinic
effect.

A 24 hour starved white male guinea pig 520g was killed
by stunning it on the head with a sharp blow. The abdomen
was opened and the termminal portion of the ileun was removed.
just above the patch of lymph tissue. The lumen was cleared
with the tyrode solution wsing a 5.0ml bulb pipette,2.5am
length of the ileun was cut and susperded in a S0ml organ bath
containing tyrode solution aerated with oxygen ard maintained
at 35°C by attaching the lower erd of the muscle to a hook on
the aerater glass tubing with a locped thread, while the upper
erd was attached to a transducer. The tension was adjusted on

the muscle to 0.2g weight and the record of its movements on

polygraph was okserved as follows:

Omin -~  start kymograph
1min -  add drug extract
1dmin -  stop kymograph and wash off the drug/
extract; refill the bath.
Smin - start kymograph
The dose was continwusly increased until a maximal dose
response was obtained for both the extracts anmd acetylcholine
and the effect.was followed by atropine to inhibit the effect

of those doses.
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{i) Methanolic Bark Extract
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Order of Exposure of Guinea Pig Ileum to

Drug/Crule Extract

Serial Drug/Crude Conc. admin Vol., admin | Gonc. of Drug
No. Extract {ug/ml) “(ml) in bath pg/ml
1 Methanolic Bark 3

_ N ack 1.6 2107 . .0.5ml 16
2 Methanolic Bark 3
act S 1.6 x 107 1.0nd 22
3 Methanolic Bark 3
Extract .1.6){10 . .3.0ml. 9
4 Methanolic Bark 3
: cact 1.6 x.107. . 10ml. 320
5 ‘Ach 1pg/ml 0,.1ml’ 0.002
] Ach Tug/ml 0.3l 0.006
7 Ach 10ug/ml " 0.tml 0.02
8 Ach - 10ug/ml - 0.3l 0.06
9 Atropine’ 10pg/ml 0.3m1 0.06

10 Ach - 1lug/ml . 00Tmd 0.602
11 Ach Tug/ml _.0.3m1 0.006
12 . Ach 10ug/ml o 0.1ml 0.02
13 _ Ach. 10ug/ml .0, 3mt . - 0.06
14 Methamolic Bark 3

' Extract = 1.6 x 10 T0.5m1 16

15 Methamlic Bark 3

. U Btrack 1_.6.x10.\ . - 1.0m1 .. 32
16 Methanolic Bark - 3
. , oot 1.6 x 107, .3.0ml. . . 96

17 Mel:hanolic Bark : 3
M _ track 1.6 x.107. S T0mY . 320
18 Metharolic Bark 1 4 o . 103 ..20ml 640

Extract’
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Table 30; Order of Exposure of Guinea Pig Ileum to
Drug/Crude Extract

(i1} Metharolic Leave Extract -

Serial Drug/Crule ®mne. admin Vol. imin Qonc. of Drug
No. Extract {ug/ml) {ml) in bath pg/ml
1 Metharolic ILeave 2

Extract 1 ._1.12x10 0.5ml 1.12
2 Metharolic Leave : 2 :
“. CExtract : .1.12.x.10.‘ 21.0ml. 2.24
3 Methanolic Leave : 2 :
" Extract o ...1.12.x‘10 . . 3.0ml . 6.72
4 Metharplic Leave 2
U bxtrack S 1.12 % 10° S 10ml 22.4
5 Ach .-.‘lug/ml : 0.1ml 0.u02
6 Ach 1ug/fml " 0.3ml 0.006
7 Ach 10ug/ml 00 Iml 0.0?
8 Ach 10pg/ml U 0.3ml 0.06
9 Atropine - 10ug/ml 0.3ml 0.06

10 Ach teg/ml’ 0.1ml 0.002
11 Ach " 1ug/ml 0.3l 0.006
12 ach 10ug/ml 0.1m1 0.02
13 Ach © 10ug/ml 0.3m1 - 0.06
14 Methanclic Ieave _ 2

Extract 1012 . 107 . 0.5ml 1.12
15 Metharolic Leave _ 2
Bxtract - TO12. x 107 . 1.0ml 2.24

16 Methanolic leave 2
: CExtrack - - - 1 12 % 107 . 3.,0m1 6.72

17 Methanolic Ieave 2
. T Betract - 112 x 107 .. . 10ml 22.4

18 Metharplic Ieave 2
Ewtrack -} 1.12.x 107, ..20ml. - 44.8
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Effect on Skeletal Muscle: (Litchfield 1949)

To ascertain the effect of the methanolic extract of the
leaves and fruits on skeletal muscle the rectus abdauninis

muscle of the frog was used . This muscle is straited, it

‘does not behave like normal vbluntary rnuscle and responds to

acetylcholine by giving slow contraction, It is therefore,
an extranely useful preparation for showing the actions of
those compourds which block transmission at the neuromuscular
junction by acting in the same way as an excess of acetylcholine.

The frog rectus preparation was made from a frog kept for
two weeks at 4°C without feeding. The frog was stunned and
decapitated and the spinal cord was destroyed. The frog was
pinned out on a dissecting board a:ét)ﬁ]dn of the abdomen, but
ot the abdamen itself, was picked up with forceps and cut
fram the sternum down to the forth. It was then cut laterally
to expose the whole of the akdamen. The two rectus muscles
were plainly seen, running each side of the midline fram the
vase of the stermum to the fork. The stermum was cut through just
above the xiphistermm at its base and the pair of muscle
attached to it were dissected out and transferred to a dish
containing frog ringer solution at rodn temperature. The
muscle was divided amd thread were attrixcted to the top amd
bottam of each piece.

The preparation was kept at roan temperature in frog-ringer

solution. The capacity of the organ bath was 50ml and the

kymograph speed was 40 x 0.01ml/sec for 152m drum.
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After the muscle has been made to contract, it will not
relax rapidly when the drug has been washed out, hence it must
ke stretched gently by increasing the load. For this purpcose
a small piece of plasticine was added to the lever at the
same distance fram the other side. This was raised and lowered
as was necessary.

The cycle of operations used was:

Omin Raise the weight and start the kymograph

2min Add drug/extract

3imin Stop the kymograph, wash the recf:us and lower
the weight.

amin Raise the weight and start the kymograph.

When necessary kymograph arrangements for recording
ocontracture was made ard the tissue have stahilized drug treat-

ment was started as shown below:

Order of procedure

1. Establish a sub maximal dose of Ach 0.2ml of 10'2g/m1.
2. 0.05ml 60ug/mlp-TB followed by 0.2ml Ach
3. 0.2ul Ach

4.,  0.1ml 50ug/ml D-TBfollowed by 0.2ml Ach
5. 0.2ml Ach

6. 0.2m1 50ug/mlD-TB followed by 0.2ml Ach
7. 0.2 ach

8. 0.3m1 50pg/mlD-TB followed by 0.2ml Ach
9, 0.2ml Ach
10.  0.4m} 50pg/m1D.TB followed by 0.2ml ach



1.
12,

13-

14.

15.
16.

17.
18,

19.
20,

21.

22.

23,

24,

25.
26,

27,
28.

29,
30.
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0.,2ml Ach.

0.05ml 1.5 x 10 g/ml methanol fruit extract followed by
0.2ml Ach

0.2ml Ach.

ml 1.5 x 10" 'g/ml methanolic fruit extract followed by
0.2ml 2ch.

0.2ml Ach

0.201 1.5 x 10” 'g/ml methamolic fruit extract followed by
0.2m1 Ach.

0.2m1 Ach

0.2ml 1.5 x 107 'g/ml methanolic fruit extract followed by

0.2ml Ach

0.4ml 1.5 x 10" g/ml metharolic fruit extract followed by
0.2ml Ach

0.2ml Ach

0.05m1 1.6 x 10" 2g/ml metharolic leaf extract followed by
0.2ml ach

0.2ml Ach

0.1ml 1.6 x 10 2g/ml methamlic leaf extract followed by
0.2ml Ach

0.2m1 Ach

0.2m1 1.6 x 10 °g/ml metharolic leaf extract followed by
0.2ml Ach

0.2ml Ach

0.3ml 1.6 x 10 °g/ml methanolic leaf extract followed by
0.2n1 Ach

0.2ml1 Ach

0.4 1.6 x 10 2g/ml metharolic leaf extract followed by
0.2l Ach.
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32.

39,

40,
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0.2m1 Ach

0.05ml 1.5 x 10 g/ml metharolic bark extract followed by
0.2m1 Ach

0‘2m]— Mh

ml 1.5 x 107 g/ml methanolic bark extract followed
0.2nl Ach !

0.2m1 Ach

0.2m1 1.5 x 10 \g/ml methamolic bark extract followed by
0.2ml Ach

0.2ml Ach

0.3ml 1.5 x 107 'g/ml metharolic bark extract followed by
0.2ml Ach

0.2ml Ach

0.4m1 1.5 x 10 'g/ml methamolic bark extract followed by
0.2ml Ach



3.9.

EFFECT OF METHANOLIC EXTRACT ON FROG RECTUS APFDOMINIS :

Tabulation of Values for plotting of Graphs:-

(Ach) 1 0m4g/ml

Table 31: DETERMINATION OF SUB-MAXTMAL DOSE ACETYLCHOLINE

]_-— WEIGHD fmm) . | % RESPONSE. ml
3 .50. 0.1
4 61 0.2,
e .. - 00 0.3
6 100 0.4
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Table 32{a): Ach = 0.2ml, dtb = 50ug/ml, organ bath = 50ml.

m ACH (MM} INHIBIT- | PERCENT-{ VOL. QoNC. 1IOG
JON AGE TN- AMINY IN BATH QONC,
ACH ONLY | WITH B3R EITION ¢+ (ML) | (Dth}
AGP Dtb R .-
3 2 0.3333 | 33.33 | 0.05 | 0.05ug/ml |~7.301
2 1.5 0.25. | 25 | 0.1 | 0.tugml [-7.000
2 1 0.50 | 50  {o0.2 {0.2ug/ml |-6.699
25 1 0.60 | 60 | 0.3 |o0.3ug/m [-6.523
2 1 0.50 50 0.4 | 0.4ug/mi |-6.400

Table 32(b):

HET G ACH {MM)  INHIBIT-| PERCENTY grim.gnu%ri:—;wf mlm
TON AGE IN- 0 XAV -9g
ACH ONLY | WITH EXTR- HIBIT- | Vol (ml Conc Ing
ACT ION extr-| extract Conc.,
o S B
2 2 0 0 0.05 |1.6x10°2 -4,800
2.5 2 0.2 20 0.1 |3.2x157° -4.500
3.0 2 0.3333 33.33 | 0.2 |6.4x107° -4.200
' -5
2.5 1 0.6 60 0.3 }o9.6x10 -4,020
2.0 1 0.50 50 0.4 12.8x10‘5 -3.90
45 Vo1 ) 0.3333 ). 3333 |os l1ex 10 -3.8
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TABLE 32(c):
HEIGHT | Ach (mn) | Inhibit % Age |Metha- f?’;ﬂg’-‘f‘a‘:t
ach with ex- | ion Anhibi= | nolic 1G/ml
Only tract tion -
Vol (ml) Cone. | log
extract extract oone.
. 1.5 0.25 5% 0.05 | 1.5x10°% {-3.824
2m 1 0.5 508 0.1 | 3x107% | -3.523
onm 1.5 0,25 258 0.2 | 6x107% | -3.222
2m 1 0.5 50% 0.3 | 9x107* | -3.086
2m 1 0.5 50% 0.4 12x 1074 | =2.921
TABIE 32(d): Ach = 0.2ml, Methamolic Bark Extract, Organ Bath
50ml {65pg/ml)
HEIGHT Ach (mm) | Inhibit- % In- Vol. Gone. In Loy
2ch with ex~| ion hikhit- | Admin. . Bath ug/mt Conc.
Only tract ' ion { M) I mi
2t 2 0 o¢ | 0.05 | 0.064 | ~7.20
2m 1.5mm 0.2 258 0.1 | 0,145 | ~6.84
2.0m I 0.5 508 9%2_. 0.285 | -6.545
2.5m 1mm 0.6 60% 0.3 | 0.398 | -6.400
2.5m | 1m 0.6 6ot | 0.5 | o631 | -6.200
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FIG. 11: The Bioassay of the Bark methanolic extract
of Erythrina senegalensis .on Frog rectus abdominis.
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Calculation of Result Values:

Por calculation of the percentage of inhibition, the formula
used was:

$ age inhibition -

Height of sub-maximal responde - Height of response of Ach in

(Ach) _ presence of antagonis
x 100

Height of sub-maximal response (Ach)

Example 1: When 0.05ml of 0.05ug/ml dtb is given
Height of Sub-maximal response (Ach) = 3mm
Height of response of Ach in presence of dtb = 2mm

Therefore, %age inhibition = 3mn - 2mm

e x 100

33.33%

Example 2: When 0.05ml of 1.5 x 10~ 3a/ml metharolic fruits extract

is given.
Height of sub-maximal response (Ach) = 2mm
Height of response of Ach in presence of extract = 1,5mm

Therefore, 3%acge inhibition = 2mm - 1.5mm

S % 100

= 25%

Example 3: When 0.05m! of 1.6 x 10“5g/ml methamlic leaves extract
is given.
Height of sub-maximal response (Ach) = 2mm
Height of response of Ach in presence of extract = 2mm

Therefore, %age inhibition = 2mm - 2Zmm

S x 100

0%
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For calculation of EDgg of tubocurarine, methanolic leaf, fruits
and bark extracts. _
ED50 of tubocurarine which is the antilog - 6,64 (g/ml)

= 2.29 x 10 g/ml

D5 of metharolic fruit extract which is the antilog = 3.18{(g/ml)

= 6.61 x 10 Yg/ml

EDgq of methanolic jeaf extract which is the antilog - 3.90(g/ml)

- 1.26 x 10 “g/ml

g of methanolic bark extract which is the antilog - 6.50 {g/ml)

- 2.8 x 107 (g/ml)

The potency ratio relative to methanclic fruit extract:

EDg Stardard
EDgp Test

= 3.46 x 10 Yq/ml

The potency ratio relative to methanolic leaf extract:

« 2,29 x 10 'g/ml

- = 1,82 x 10 g/ml
1.26 x 10 "g/ml

The potency ratio relative to metharolic bark extract:

= 2,29 % 10" g/ml

-
— = 8. 035 x 10 g/ml
2.85 x 10 g/ml
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3.9.1., EFFECT OF ACH AND METHANOLIC EXTRACT OF BARK AND LFAVES
ON GUINEA PIG ILEWM:

Table 33{a): .Tébulétibn-bf Valuesfor Pioﬁﬁihé Graphs

Leave Extract Only  1.12 x 10° ya/ml Organ Bath = S0ml

Volune | Response onc Admin Log Percentage Response
Adrmin em) - . pg/ml . . dose. %

{m}) -

0.5 1.4 1.12 0.05 : 28

1.0 3.0 2.24 0.35 : 60

3.0 4.2 6.72 0.82 , 84

10 5 - 22.4 1.35 . 100

{b): leave Extract

In the pméence of Atropine 10ug/ml Organ Bath = 50ml

Volune Response Conc. Admin. Iog dose g‘:;gg?;:g:
Admin (ml) - (cm) okg/ml

0.5 0.16 | 1.12 - 0.05 _ 8
1.0 0.5 . 2.24 0.35 .25
3.0 1.2 6.72 0.82 60

10 -2 22.4 1.3 88
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Leave Extract

Leave Extract + Atropine

Figure 12:

r
o4

Feog |
Log Dose (S

Dose Response Curve of Methanolic Extract
of Leave on Guinea Pig Ileum, '
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Table 34(a): EFFECT OF ACH ONLY ON GUINEA PIG ILEWM

Volumne Response Conc, Admin. Log dose Percentage
Anin. (i} (- (<w). {ug/mi). .. . - . Response (%)
0.1 tugrml 0,6 0.002 -2.7 17

0.3 lug/ml 1.2 0,006 -2.2 36

0.1 10ug/ml 2.6 0.02. -1.7 80

0.3 MWu~/m' | 3,3 0.06 “1.22 100
Table 34(b): Ach In the Presence of Atropine:

Volume Response Conc, Admin. Iog dose | Percentage
Admin, (ml) {cm) (ng/ml) o Response (%)
0.1 Tug/ml 0.6 0.002 -2,7 12

0.3 Iug/ml 1.4 0.006 -2.2 28

0.1 10uo’ml 4 0.02 -1.7 66

0.3 10ng/mi 5 0.06 -1.22 9%
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100

" 50—

Ach + Atropine

Percentage Response

v i 1 7 I I ] | 1
~30 -2-# Log Dose -1% -2

Figure 13: Dose Response Curve of Ach on Guinea Pig Ileum,



Table 35{a):

Effect of Methamplic Extract of Bark on

Guinea Pig Ileum. Organ Bath = 50ml

2
1.6 x 107 pg/ml

. Percenta
ramine )| (| gy | s dese Resgonse (%)
0.5 1.0 1.6 1.20 33
1.0 1.5 32 1.50 50
3.0 2.5 96 2.0 83
10 3 320 2.5 100
Table 35(b): Effect of Methanolic Extract of Bark

In presence of Atropine.

1.6 x% 103 ug/ml
Volume Response Conc. Admin. Log dose | Percentage
Amin. (ml) (cm) {ng/ml) S Response (%)
0.5 0.02 16 1.20 2
1.0 0.1 32 1.50 10
3.0 0.4 96 2.0 40
10 1.0 320 60

2.5
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‘Bark Extract

Bark Extract + Atropine

T ' I
! Log Dose <+

N

Figure 14: Dose Response Curve of Methanolic Bark kxtract
on Guinea Pig Ileum. '



Table 36(a):

38

Effect of Ach Only on Guinea Pig Ileum

Volume Response Conc. Admin. Ing dose Percentage
Admin, (ml) (cm) {ug/ml) Response (%)
0.1 1ug/ml 2 0.002 -2,1 25
0.3 lug/ml 5.1 0.006 -2.2 62
0.1 1opg/ml 7 0.02 -t.7 85
0.3 10ug/ml‘ 8.2 0.06 -1.22 100
Table 36(b): Effect of Ach In Presence of Atropine

Organ Bath = 50ml
Volune Response one, Admin. | Log dose | Percentage
Admin. {ml) (cm) {ug/ml) | Response (%)
0.1 toa/ml 0.2 0.002 -2,7 3
0.3 lug/ml]  1.38 0.006 2.2 23
0.1 1ug/ml 3.2 0.02 -1.7 52
0.3 10ug/mli 6 ~0.06 -1.22 68
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DISCUSSION OF RESULTS.

THE PHYTOCHEMICAL SCREENING:

Cherical constituents of plants are known to be influenced
by season, age ard geographical location (Watt 1962), Variations also
occur in the distribution of constituents in different organs
of plants, Such variations may be both qualitative and
quantitative . Subject to these factors the phytochemical

screening of the fruit, bark and leaves of Erythr:.na senegalensis

clearly showed the presence of alkaloids in high quantities,

Alkaloids have been shown tob?present in scme other members of

the family (Games et al 1974) while glycosides, saponins and anthraquinen:

were - seen in moderate quantities . However, of the 108 species

representing this family most have been shown to contain

erythrina-type alkaloids, Interesting enough oocculus species

fanily Menispprmaceae also produce closely related alkaloids Masoula et a
The weak reaction to the shinoda reduction test is 2

suggestive of trace amounts of flavoropids. However, the

positive Keller-Killiani test is indicative of steroids of

cardiac glycosides type and the result of Borntracer's test is

indicative of presence of only little amount of glyocosidic

anthraquinones. Negative results were obtained for tanins

quinoline alkaloids and Indole alkaloids., It was also observed

that alkaloids were highly present in the methanolic extract

of bark of the plant than in the fruit and leaves while the

petroleuwn spirit extract of Fruit and leaves also contained -

more alkaloids than the petroleum spirit of the bark.
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4,2, METHANOLIC EXTRACT OF BARK

(a) Preliminary Separation -

The metharolic extract of the bark consist of a
higher proportion of the plamt material judging from the
weights obtained. ~ 205g to 160g and 120g of leaves ard
fruits respectively.

The metharnolic extract of the bark was blue to
litmus paper irdicating that it is basic in natwre.
However, separation of the extract into fractions A, B,

C, D and E showed that a high proportion of the extract
was umrecovered from the chloroform soluble fractions A
and the water scluble medium fraction C (Scheme 1).
Fraction D showed the presence of mainly phemplic bases
as confirmed by simple chemical tests and TIC,

The ror-pherolic hases fraction E had almost the
same properties as ttopse of petroleum spirit extract of
leaves and fruits of the plant as can be seen later.

TLC examination of the fraction D of the methanolic
extract of bark revealed the presence of at least five
pherolic bases or alkaloids. These are spots that reacted
with Bragendoff's ~ reagent giving Rg values of 0.04, 0.14,
0.71, 0.82 ard 0.93 as can be seen on table 10 (Stahl 1964).

A close look at the table showed that the least polar

came out as 0ils while most polar came out as solids,

(b) Isolated Compounds:

Four compourds were isolated fram the metharolic extract

of the bark mainly EE"‘:'I‘J.‘B.l ’ ESM"B2, EBMB3 argd ESMB4 which
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correspond to the spots giving orange with Dragendoff's
and purple with Anisaldehyde in HyS0,. Their R values
were 0.28, 0.41, 0.55 ard 0.71 in mbutanol-acetic acid-
water (4:1:5) and 0.14, 0.71, 0.82 ard 0.93 in Benzene—
ethylacetate-amonia (20:10:2) as seen in tables 16 ard
20 respectively. However, attempted separation and

purification of ESMB, ard - ESMB, which came out as oils

using distillation methods proved abortive.

Gompound ESMB,

The IR spectrum indicates a terminal methyl group
with absorption at 1200am | CH,-berding, the methylene
qrowp - CH, - gave absorption at 1000an”! CH, rocking
typical of methylene groups attached to ring structwes
with two or three bands ‘lSSl)cm'-1 of C=C stretching of
a benzene ring and C-H stretching of an aramatic ring
structure with absorption at 2900aw '. The IR spectrum
of ESMB, is seen in appendix (I) (William Kemp 1975).

The mass spectrum shows ions at m/z 256 - as the
highest mass (m+} which is of relatively low intensity
with a base peak of m/z 227 indicating less of ethyl ion
CH, from the molecular ion . Other salient peaks are
those of (u* - CHy) with fragment ion at m/z 241 (Fig. 16).
However, the base peaks in the mass spectra of the 11-
methoxy ard 11-trimethylsilyloxy - alkaloids are duve to
the characteristic losses of the CH30 ard CH,OH or Me,S10

ions
ard Me3S10H/r%pedively whilst other substantial ions are
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due to the cleavage of the methoxyl substituent in the
ring A (Games et al 1974),

The mr spectrum of erythrina alkaloid contained
proteons in at least five different electronic environments
as can be seen in their chemical shifts in compourd [10]

Figure 17:

2 b

[10] ESMB

The triplet at (§ 0.88(3H) is typical of a terminal
methyl group adjacent to a methylene group as in (a).
The multiplets at 51.26ppm (11H) is obviously of the

methylene groups as in (b) while the multiplets at 51.9

(7H) are likely to be the methylene group at positions
8, 10 and 11 and  probably due to steric

hindrance especially at position 6 and the
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van der vaals deshielding effect of the adjacent atams and
also the effect of -CHZ- methylene group attached to Nitrogen
atom, irductive effect of the nitrogen atom making the chemical
shift resonate at a lower field.

The doublet at SG.SO(ZH) is suggestive of an aromatic
ring structure as in ring D with protons in C1 4 and 015 coupling
with each other as seen in Figure 17. Also the multiplets at

7.1(2H) is indicative of aramatic protons as in (e) . Hence
both protons have the same electronic environment and would
resonate at a lower field because of the anisotropic effect of
the chemical bonds of the benzene ring. On the bases of the
presented spectral information from the IR. NMR and MS campound

ESMB, is an Erythrina alkaloid, hence campound ESM:B4 is assigned

4
structure [10]

o

7-ekhyl erythrina [10]
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ESMB, is thus concluled to be 7-ethyl erythrina.

The spectra obtained compared favourably with literature (Masouda et
spectra of other related alkaloids of erythrina . Erythrina =1
alkaloids are generally dextrorotatory ard based on that, the
optical rotation was found to ke [iI2° + 119 (GHCL,) with a
chiral centre at C-5 and a melting point of 748 - 150°C,

Compound (10} ESMB, appears to be a relatively new compourd
isolated from the bark of this species of Erythrina alkaloids

as no such canpourds have been reported in literature to—date.

PETROLEWM SPIRIT EXTRACT:
(a) Preliminary Separation of Petroleun Spirit of the Fruit Extract -

The petroleum spirit of the fruit extract gave a

large proportion of the yield 202g compared to 120g of the
methanolic fruit extract with a brown colowr and slightly

basic in nature. Separati;n of the extracts into various
fractions as seen in scheme 2 showed that a high porportion
of the extract was unrecovered in the petroleum spirit
extract and hence was mot further processed, while the
aqueous acidic fraction F contained most of this extract.
The fraction F was further processed as in scheme 2 to
yield the non-phenolic bases fraction of I (5.08g} and
pherplic bases as in fraction H.

The phenolic bases gave almost the same properties as
the methanolic extract of the bark and hence no further
investigation was carried out. The TIC analysis of fraction I

table 13 revealed the presence of at least four compounds
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with Rg values of 0.21, 0.32, 0.50 and 0.93 with Anisaldehyde

and Dragendoff's reagents for staining purposes (EPN Stahl 1969),

(b} Isolated Compound -

Two compourds were isolated from the petroleun spirit
extract of the fruit namely ESFP, and ESFP, {(as oilg) which
correspords to the spots giving purple with Anisaldehyde,
hrown with Cerric awonium sulphate and 1o reaction with
Dragendoff's reagent (Table 24). Their R values were
0.82 and 0.73 in petroleur spirit 60 - 80°C benzere 9:1
respectively, while their Rg values using benzene ethyl
acetate (7:3) were 0.88 ard 0.69 respectively (Table 25).
While ESFP, had ro reaction with Dragendoff's reagent,
ESFP, reacted with Dragerdoff's as well as Anisaldehyde
and Cerric ammonium sulphate reagernts. The ron reaction

- of ESFP, t0 Dragendoff's reagent was suggestive that
the compound may not be an alkaloid while its reaction
to Molybdophosphoric acid is suggestive that campound

ESFP, may be a steroid - (Egon Stahl 1969).
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Compourd  ESEP, *

The (IR) spectrum of the ocompourd indicates a saturated
fatty acid ester With absorptions at '.*?30crtt-‘I - {C:Hz)n-rocking,
1735cm_1 c=0 stretching of (QOOR, ‘l1?9c.'m-1 ¢ - O stretching ard
sosocn™! C-H stretching . The IR spectrun of ESFPy, is shown
in Apperdix II (Freeman 1964, Gross 1%4).

The mass spectrum shows ions at m/z 806 as the highest mass
tmt) which is of 1ow intensity compared to other peaks as seen
in figure 18.

The most abundant ions are m/z 522, 550, 578 which correspords
to the lossof acid groups in the molecule i.e. (m* - RCOOH) ion
which are peaks for the ion of .Btesric acj.c;.nc/)(lmefu-l e2841.) , loss of
palmitic acid m* - 256) ard lossof myristic acid @" - 228).
Mechanically this (m* - RODOH) 1oss s the precursor of many of the
fragrent peaks of lower mass. This characteristic fragmentation
was first noted by Ryhage . A set of peaks were also observed
with 74 and 128 mass numbers higher than each acyl ion peak.

These are peaks at m/z 285, 313 and 341 for (RO + 74) ions and
m/z 339, 367 and 395 for (RO + 128) ions. These peaks are
quite characteristic of acid being attached directly to the

glycerol skeleton asS can be seen in Reaction I (Ryhage 1960.

ard Barber 1964).
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I \
/ +
RCO jO— Ot
[
(R0, + 74)
.}-
/
(RO + 128)

REACTICN (I)

The peak at m/z 788 is due to the Loss of one molecule
of water (m* - 18) indicating this to be due to ionic fragment-
ation and not thermal cracking. The other salient peaks in
the spectrum of the triglyceride molecule are the hwirocarbon
chains. The series Cniy , . (C,H)" to C/H ,') and the series

+

CnHer with m/z 71 as the base peak.



104

The rmr spectrum of ESFP, contained protons in at least five
di fferent electronic ervirorments as can be seen from their
chemical shifts in Figure 19. The triplet at $0.88 (91) is
typical of the terminal methyl groups of the different fatty
acid because they all have the sare electronic enviromnent
as in Compound (ullen 1974) 2Y)

The singlet at g 1.25 (74H) is typical of normal alkyl

methylene groups as in {b). The broad singlet {triplet at

°
mz’o'g'mz'mz‘(mz)w'c‘”s
Lo S0-8-cH, -y - @)y - Wy
! 0
(1]
mz‘o-c-mz-mz"((—rﬁz)alz"mS
e a c b o.

Compound (1 1)

$1.60 (6H) is obviowsly of the adjacent methylene group as

in (c). The triplet at 52.30 (6m) is typical of a methylene groups
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adjacent to a carbonyl as in (d). The double duplets at

d4.10 (48) irdicates that the protons must be diemagnetic-
ally deshielded by the oxygen with same paramagnetic
deshielding from the carbonyl function. The multiplicity
of the signals shows that the two methylene protons couple
to each other as well as couple with the adjacent methylene
proton as in (e).

The multiplets at J 5.26 pom {1H) is typical of a proton
attached to a tertiary carben adjacent to an oxygen atom which
indicates that the proton must possess some Van der Waals
deshielding effect together with the diamagnetically
deshielding effect of the oxygen and the paramagnetic
deshielding fram the carbonyl function. The multiplicity
of the signals shows that the proton is adjacent to two
methylene protons as in (f}.

On the basis Of the presented spectral information from
the IR, NMR and MS the ester is a triglyceride. Hence compourd
ESFP, has been assigned structure I1}.

Coampound E".'s}:-‘l?1 is thus concluded to be 1 myristo-2-
steoro-3~palmitin, The spectra data obtained compared favour-
ably with the literature spectra ( Barber 1964) ,

The melting point value obtained campared favourably

with the literature value (Chapman 1962).

Value obtained 57° - 59°C

Literature value 58° - 60°C
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{c) Preliminary Separation of petroleun Spirit Extract of

the Leave:

The petroleum spirit extract of the leaves gave
a high proportion of the yield 2659 campared to its
methanolic extract of 160g revealing that more of the
constituents are present in the leaves.

The leave extract of the petroleun spirit was

fourd to be slightly acidic in nature and gave a brown
oo lour,

preliminary geparation into various fractions as can
be seen in scheme 2 gave largely the nor—phenolic
fraction I of the leaves with 7.04g. TIC analysis of
fraction I table 15 revealed the presence of at least six
Qi fferent camponents judging from their Rf values of
0.01, 0,02, 0.25, 0.50, 0.71 and 0.86 using benzene—
ethylacetate (7 : 3} as solvent system while Dragerdorff's
was used for staining purposes.

Fraction I was further subjected to colum chramato—
graphy for further separation to give three major camponents
of ESPL1, ESPL, and ESPL3 as can be seen in table 23 ard
table 24, ESPL, and ESPL, came out as oils and had Re
values of 0.25 and 0.45 using benzene : ethylacetate

(7 : 3) and - both reacted with cerric amonitm sulphate,
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cnisaldehyde and Dragendorff's reagent. FHowever, no

r characterisation was carried out as purification
proved abortive.
0.61 using benzene : ethyl-

rit 60-80°C :

furthe
with distillation method

ESPL, gave an R¢ values of
(7 = 3) and 0.75 with petroleun spi

1) Tables 25 ard 26,

acetate

benzene (9 =
ESPL4 reacted with anisaldehyde, cerric annoni.un

and molybdophosphoric acid but did rot react

gulphate
agent revealing that oanpound ESPL3

with dragendorff's re
may rot be an alkaloid.
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PHARMACOLOGICAL SCREENING:
Effect of Methanolic Extract on Rabbit Jejunum:

Metharolic extracts of E. senegalensis on smooth muscle
of rabbit jejunum shows that the fruit and leaves methamolic
extract relax rhythmic contraction or pendular movement of

the smooth muscle (Ogbeche et al 19Y3).

This relaxation of the pendular Tovament is similar to

" the response produced by administration of adrenaline (a

sympathomimetic drug} at almost same concentration. The
acetylcholine used however produced its characteristic
contractions on the intestinal smooth muscle and when compared
to the response of the crude metharolic extracts of the fruit °
and leaves (FPigures 22 and 23). It also showed that the crude
extract had no parasympathomimetic action on the smooth muscle
Adrenaline relaxes the smooth muscle but stimulates the
sphincters of the gastrointestinal tract (James 19/1).

The crude drug therefore has sympathoninetic effects as
it also relaxes the smooth muscle. These effects resemble
those of activity in the sympathetic nervous system. The
term includes drugs that act directly on adrencceptors in
tissue (Directly acting sympathomimetic) as well as those
that act indirectly by evoking the release of noraldrenaline
from sympathetic nerve terminals (Indirectly acting sympatho-
mimetic drugs). From the chemistry and Structural-Activity
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Relationship of the directly acting sympathomimetic to

produce its action, it must have an aromatic ring, 0-and

Pr-ca.rbon atoms and a terminal amino group all linked together (Doerge 194
These structural features may be present in Erythrina

alkaloids which are the main constituent present in Erythrina

senegalensis . It also means that the crude extract can

also produce its pharmacological action by indirect means or
by other mechanism of action.
There are three main mechanism by which drugs can cause

smooth muscle relaxation (Rand 1987).

(i) By interfering with calcium ion (Ca'’) entry.

(1i) By increasing intracellular cAMP (Adrenosine 3‘ ,5' -

monophosphate) ncentration.
(iii) By increasing intracellular e®P (cyclic gquanine

morophosphate) concentration.

Drugs that interfere with Ca'' entry may do so directly
(e.g. Ca antagonists) by blocking receptor-operated calcium
channels (ROCs) or potential-operated calcium channels (POGs),
Papaverine (13], owes part of its action to a block of Ca
channels. Alternatively, drugs may caunse hyperpolarization
of the cells, which tends to switch off POCs and seoondarily
reduce Ca'’ entry. This occurs in visceral, but not in
vascular, smooth muscle. Drugs that work by increasing
intracellular cAMP ooncentration include -adrenoceptor agonists,
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methylxanthines , adenosine and dopamine. Organic nitrates
and nitroprusside relax smooth muscle by increasing
intracellular cGMP. It is noted that of the drugs listed
above papaverine [13], have an isoquinoline structure similar
to Erythrina alkaloids which (Folkers 1937)

CH:’D

i i E
Cho

C“3L @
Papaverine [13]

is very close to N-Nororientalline, and N-Norprotosinomenine.
Papaverine is a drug closely related to morphine. Pharmacologic-
ally it is quite unlike morphine, it relax all smooth muscle
including that of the arterioles . The mechanism of action

by which papaverine acts is probably similar to that of the
crude extract since they may be structurally related. This
mechanism of action inwolves a combination of phosphodiesterase
inhibition (as with methylxanthine) - increasing cAMP

concentration and blockade of calcium channels. (Schild 1980) ,
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Effect of Methanolic Extract on Giinea Pig Ileum:

In contrast to the effect of metharolic extract of leaves

and fruits of Erythrina senedqalensis on the snooth miscle of

rabbit jejunum, the methamolic extract of the bark and

leaves of E. sencdalensis ocontracted the isolated guinea pig
ileum just like Acetylcholine (Figs. 24 and 25). The
contraction produced by the crude methanolic extract of the
bark and the leaves were reduced by antagonist atropine. The
guantitative aspects of the drug Ach and crude extract‘s
antagonism were readily analysed from the log dose-effect
curves in figures 12, 13, 14, and 15 respectively.

The contractile responses of the isolated quinea pig
ileum to leaves extract and acetylciholine as standard in the
absence ard presence of 1t0ug/ml of competitive antagonist,
atropine in the medium bathing of the isolated tissue
(Figs. 12 and 13) revealed that the two curves are identical
in shape and attain the same maximum but when atropine is
present it is ag if the leaves extract and acetylcholine had
kecome less potent, since much nore was required to produce
responses equal in magnitude to those elicited before the
addition of the antagonist.

The contractile responses of the isolated guinea pig
ileum to the metharplic bark extract and Acetylcloline (Figs. 14
and 15) also had similar effects as their actions were blocked

by a competitive antagonist atropine. Atropine has affinity
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for the acetylcholine receptor and it is able to combine
with it .,  But the atropine receptor combination by itself
produces no biologic response, atropine merely decreases
the number of receptors available for occupancy by
acetylcholine and the crude methanolic extracts hence the
response to a particular dose of acetylcholine or the crude
methanolic extracts were reduced as seen in Tables 33, 34,
35 and 36.

As the dose of the methanolic leaves and fruit extracts
with acetylcholine was increased the agonist displaced
atropine from the receptors (Figs 24 and 25°) until all the
receptors were occupied and a maximal contractile response
obtained.

The log dose-effect curve for methanolic leave and bark
extracts and also that of acetylcholine in the presence of
a competitive antagonist atropine were shifted to the right
indicating an alteration in the effective affinity of the
agonist for its receptors. However, non-competitive antagonists
may also produce its effect by combining either with the same
sites as the active drug or with different sites in a manner
that alters the agonist capacity to combine with its own
receptor sites. Eventhough non-competitive antagonists cannot
be influenced by increasing concentrations of the agonist,
the effect of the antagonist may be reversible in reversible

non-competitive antagonism (Ruth 199G},
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Atropine is effective in antagonising the muscarinic effects
of acetylcholine accumulating after administration of an
anticholinesterase as it 1s in preventing the action of
exogenous acetylcholine; It also blocks the muscaqrinic actions
of other choline esters and the response to stimulation of

parasympathetic nerves (James 1971}).

EFFECT OF METHANOLIC EXTRACTS ON SKELETAL MUSCLE OF FROG
RECTUS ABDOMINIS:

For bioassay of the leaves, fruits and bark of methanolic

extract of Erythrina senegalensis shows a gradual increase in

neuromiscular blockade as the dose of the extract was increased

(Figs. 26, 27 and 28). This blockade occurs at the application
of acetylcholine (which produces contraction) and methanolic
extract of the leaves and fruits to the skeletal muscle of a frog
(Ogbeche 1993}, _
Drugs can block neuromuscular transmission in three main
ways:
i) By interfering with acetylcholine (Ach) synthesis;
ji) By interfering with acetylcholine (Ach) release.
iii) By interfering with the post-synaptic action of
acetylcholine. This category include all of the
clinical useful drugs and may be further subdivided
-into:
(a) Non-depolarizing (competitive) blocking agents,
which act by blocking acetylcholine nicotinic

receptors (and, in some cases, also by blocking

jon channels).
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I S, ¥ A 4 w1 IV v
o.2mt 4 4 ) 4 4 A A 4 ) $ )
ACH ACH ACH ACH ACH ACH ACH ACH ACH ACH ACH ACH
3 + o.2ml t 0.2mt ¥ 0.2ml + +
0-05ml 0.1 0.2ml 0.3ml 0.&ml 0.5 ml
Leaf met. Extract Extract Extract Extract Extract
Extract
1.6 x 107
g/ml
Methanolic Extract of leaves of
Fig. 26: Effect of /E.Senegalensis on skeletal muscle of frog rectus Abdominis.
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(b) Depolarising blocking agents, which are agonists
at acetylcholine receptors (nicotinic).
The crudé extracts specifically blocked acetylcholine induced
spasms. The spasmolytic EDSD against acetylcholine for
methanolic leave extract was 1.26 X 10-4g/ml, for fruits
extract was 6.61 X 10-4g/m1 and for bark extract was
285 x 10" g/ml (Figs. 9, 10 and 113
The potency ratio relative to methanolic fruit extract was
3.46 X 10'4g/ma while that of leave extract was 1.82 x 10'3g/m1

and the bark extract was 8.035 x 10-'g/ml. Since the potency
ratio was less than 1 tubocurarine was found to be more potent
than the crude methanolic extract of fruit and leaves of
E. senegalensis, while the bark extract had similar potency to
D-Tubocurarine.

The relatively high potency of the bark extract may be
due to the high content of alkaloid obtained during extraction
process. (Hargreaves 1974) |

It has been shown that Erythrina alkaloids have curare-
like activity‘l Hence the crude extract must have produced
jts curariform action by diminishing progressively the
amplitude of the End-plate potentials (EPP) as the concentration

wes increasing (James 1971).

Nerve Action potential (AP) —> Acetylcholine release > Depola-

rization (EPP) (Increased permeability to Na and X )

trn

Blockade by Curare and alkaloid.

___smuscle action potential (MAP) —> Spread of excitation in
muscle —> Muscle contraction via Transverse tubular system (TTS)
Scheme 3 - Mechanism for neuromuscular blockade.
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Methanolic Extract of Leaves of

Fig.27: Effect otm..nm:miumpo:mmm on skeletal muscle of frog-rectus abdominis;

+

B\\r‘\ll\ll\il\_lv\rlr\\.lnr\.tll\.\._l
L S gy Y

Met. fruit 4 4 A !
ow_m_l mwﬁ%_ ACH mm_ﬂﬁ__ . o%_h.__ 0.2ml  ACH ACH %w:s_ ACH
* - x ﬂ + .
ACH  g/ml 0.05mt° Szt otig 0-3ml 0-4mi
ACH Extract Extract

.-
0-2m! ACH
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0.2ml 4 4 A A
ACH >mz ACH ACH obm._“._ >m:
0-05ml 0.1 ’ 0.2ml
_ met. Extract Extract
Extract 2
1.6 x 10
g/ml
Methanolic Extract of

Fig.28:

Effect of /E. .mm:mun_msmwm

4 A I !
ACH >M_._ ACH ACH  ACH ACH
0.2ml o..-..w:.-_ 0.2ml 0.4ml 0.-5ml
Extract Extract Extract
Bark of
muscle of frog: rectus abdominis"

on skeletal
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Contraction of the crude extract may be by blockade
of ion channels. At higher concentration curare and other
competitive antagonist will block the channel directly in a
fashion that is non-competitive with agonist like acetylcholine.
The magnitude of this inhibition is dependent on membrane
potential (Colquohoun et al, 1979)

The structural activity relationship of competitive agents
shows that they are mostly relatively bulky, rigid molecules
(for example, tubocurarine, gallamine ¥ ~B erythroidine),
whereas the depolarizing agents (for example, decamethonium,
succinylcholine) generally have a more flexible structure that
enables free rotation .

The functional relationship of curare to acetylcholine
focuses attention on the role of quaternmary ammonium groups;
Many well known drugs (for example, atropine, quinine) show
a marked increase in neuromuscular blocking potency when their
nitrogen atom is quaternized. On the other hand, many non-
quaternary ammonium compounds block the neuromuscular junction
(for example, nicotine, {{ - erythroidine) . The neuromuscular
blocking activity of X - erythroidine is actually abolished by
quaterization of the nitrogen atom (Alfred Goodman 1990)

In traditional medicine practice Erythrina senegalensis is

said to be used to cure jaundice, malaria; dysentery, colitis,
gonorrhoea and also as a diuretic. The presence of secondary
metabolites particularly of the alkaloid type is probably

responsible for the smooth muscle relaxant properties of the
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extract. Thus Erythrina alkaloids as probably responsible

for relieving dysentery and colitis.



CHAPTER FIVE

CONCLUSION
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Qmwmm:

preliminary phytochemical screening carried out on the
crude extracts of the fruits, leaves and bark of_Erythrina
sepegalensis revealed the presence of alkaloid in high
quantities and glycoside, saponins, steroidal substances in
moderate quantities.

Much work has been done on Erythrina senegalensis.
showing mainly alkaloidal constituents called erythrina
alkaloid (Masouda 1991) A mumber of these alkaloids are to be
phenolic in naturé some in form of Sulpho-acetic ester OT of
glycosides. This probably explains why it was positive
to general glycoside test and also to borntragers test for
anthraquinones as most antraquinones are phenolic in nature.

Rased on this information the bark of Erythrina sene alensi
contained among others 7-ethyl erythrina while the fruit contained
1-myristo-Z-stearo—S—pa]Jnitin and the leaves contained n-octa
decanoic acid;. 1 myristo—Z—steam-?a-—pahnitin and stearic acid
have also been found in other plant families such as Cnestis
ferruginea D.C™ (Ogbeche 1987) ,

In traditional medicine Erythrina senegalensis is said

to cure jaundice, malaria, dysentery, gonorrhoea and also
used as diuretic. The diuretic action could be attributed to
the steroidal resemblance of the isolated compound 7- ethyl

erythrina as it is a tetracyclic alkaloid.
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General bicactive agents are mostly phenolic substances,
terpenoids, alkaloids or acidic in nature, this might also
explain why the isolated compound 7.ethyl erythrina
-myristo-2-stearo-3-palmitin and stearic acid could be a
precursor used in treating infections such as gonorrhoea as
mentioned earlier.

Alkaloids are basic nitrogenous compounds of plant
origin that have a physiological activity. The total amount
and relative proportion of the alkaloid changing greatly
as condition of cultivation and season changes.

However, the above preliminary description of the
chemical components of the plant of Erythrina senegalensis
is by no means exhaustive and only represents a small
fraction towards the correlation and evaluation of the
medicinal significance of the plant species.

The pharmacological screening revealed that the

methanolic extract of fruits and leaves of Erythrina senesalensis

relaxed smooth muscle of rabbit jejﬁnum and the skeletal muscle

of the frog rectus abdominis; The bark and fruit infusion

with spices and honey is widely used as muscle relaxant (Dalziel 1955),
The relaxation of the pendular movement caused by the

crude extracts on rabbit jejunum is similar to the response

produced by the administration of adrenaline a sympathomimetic

drug; The acetylcholine used however; produced its character-

istic contractions on the intestinal smooth muscle and when

compared to the response of the crude methanolic extract of
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the fruit, and leaves showed that the crude extracts had
no parasympathomimetic effects on the smooth muscle.

However, the fruits, leaves and bark of the methanolic
extract of E. senegalensis showed a gradual increase in
neuromuscular blockade as the dose of the crude extract
increased on frog rectus abdominis {Ogbeche 1993) . This blockade occurs
at the application of acetylcholine which produces contraction '
and the methanclic extracts of the plant materials on skeletal
muscle of a frog using D-tubocurarine as reference standard.
Erythrina alkaloids have been shown to contain curariform
activity and the first curarizing erythrina alkaloid was
obtained from the seeds of E. americana (Folkers 1941},

Tubocurarine has curarizing activities and its structure
is similar to erythrina alkaloids which are : bases,
hence the crude extract must have produced its cutariform
action by diminishing progreésively the amplitude of the
end plate potential,

The crude extracts specifically blocked acetylcholine
induced spasms. The spamolytic ED50 against acetylcholine
for leave extract was 1.26 x 10'4g/ml,for © Fruits extract
6.61 x 10'4gfm1 and for bark extract 2.85 x 1077 as against
2.29 x 10'?g/ml for tubocurarine. The potency ratios relative
to methanolic fruit extract was 3.64 x 10'4 while that of

3

- _i
leave extract was 1.82x 10 ° and the bark extract was 8,335 X 10
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From this one can conclude that the methanolic extract of
the bark is more potent than the crude extracts of the
fruits and leaves of E. senegalensis and has almost the same
potency as tubocurarine. This could be attributed to the
high content of alkaloid in the methanclic extract.

The effect of crude methanolic extract of leaves and
bark of E. senegalensis on guinea pig ileum showed that the
crude extract had muscarinic effect on the smooth muscle just
like acetylcholine as it contracted the smooth muscle.
However, atropine antagonised the muscarinic action of
acetylcholine and the crude extracts. Thus the log dose-
effect curve for crude extracts of bark and leaves with
acetylcholine in the presence of atropine was shifted to
the right indicating an alteration in the effective affinity
of the agonist for its receptors and also that the éffect of

atropine on the crude extracts is a competitive antagonism,
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144 Aroendix IIT

TIC Chramatogran of Fraction D

~

SN

Fig.3- Plate under U.V. after spraying.
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TIC Chromatogram of Franction E

— e —————

Fig.4: plate under U.V. after Spraying
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Monendix V

TLC Chranatogram of Fraction H

-

Fig.5: Plate ander U.V. after Spraying
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T1C Chromatogram of Fraction I

Q

Fig.6: Plate urder U.V. after spraying
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TLC Chromatogram of Fraction H
-

\

Fig.7: plate under W after spraying
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TLC Chromatogram of Fraction I

—

Fig. 8: Plate urder W after spraying



Qompound ESPL4:

The IR spectrum irdicates a saturated long chain

1

fatty acid 730an” | -(CH,)n~ rocking, 1710an | C0 stretch

of an acid {(next page).

The mass spectrun shows ions at m/z 284 as the highest
mass which is of low intensity as seen in Figure 20 with
m/z 73 as the base peak.

The more abundant ions from this straight chain
aliphatic acid are the unusual periodicity in the
CnHZnCDOH* ion series that is quite different from the
reqular aburdance decrease with increasing molecular
weight fourd for the &&12;‘” series of n-alkanes . These
are the peaks at m/z 60 which shows the h/ - hydrogen
rearrangement CRR'C(OH),+ indicating the X~ branching

for R=R'=H i.e. CHZC(OH); as shown in reaction (II)

-—

(Stenhagen 1972) |
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as in (a) . The singlet at (51 .25 (28H) is typical of a normal
alkyl methylene group as in (b) and the broad triplet at

g 1.63 (2H) is obviocusly of the adjacent methylene group as
in {c) while the triplet at 5 2.-34 (2H) is typical of a

methylene group adjacent to a carbonyl function as in {(d).

0
a1, - (CH),, ~CH, -, - C™
7 Gl - - =T 4

(a) (b} (c) {d)

{12)

On the basis of the presented spectral information from the
IR, MMR and MS the fatty acid compound ESPL3 has been assigned
.structure (12).

ESPL, is thus cx:mclud.ec_l to be n—octadece;mic acid or
stearic acid.

The mass spectrum obtained compared favourably with
literature spectra . Also the melting point value obtained
compared favourably with literature value

Value obtained 68 - 70°C
Literature Value 69 - 70°C

{McLafferty 1973 and Merck Index 1976).
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The ions of m/z 241 may be due to the rearrangement
. +
ylelding C H) 1P lons identified by Stenhacen and
his ca-workersm which irwvolves the formation of
M - C3H7)* possibly through two displacement reactions

as gseen in Scheme VIT .

H

c, M /\ 113
1123 _ / ;k'—\\ o

O i

Scheme VII ' m/z 241

The other salient peaks are due to the decamposition
of the alkyl molety to produce the characteristic Gni! .

ion series C i+ to GH,  + and the OnH, + , ion series
Oyt and Gty

The mur spectrum ficqure 21 of the fatty acid contained
protons in at least four different electronic emvirorments
as ezn be seen from their chemical shifts in compound (12).
The triplet at 5 0.88 (3} is of the terminal methyl group
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The ions at m/z 73 and 129 arises through initial
migration of Sor %= hydrogen with reciprocal
hydrogen transfer to produce the radical site on the

& -carton Schemes IV and YV (McLafferty 1973},

£

s
K DH
= s e CJIG'H
> =
& 2 CHZ ¢ Nom
m/z 129
Scheme V Mmlafferty Rearrancement

The ion at m/z 185 may be due to the faveured loss
of the allylic - hydrogen ard the favoured six membered
ring transition states as in Scheme vi. -~

m/z 185

Scheme VI

o

. NN CH, ~CH(CH, ) c’y
8

- Gl Newm



C,4H
1429 CMHZQ ) \

OH

By Cgfhg "—“ 4

Scheme 111

are the ions with m/z 73, 129, 24 and

The other peaks
185.
These mﬁ.‘,ntmn" ion serl

chain branching and arises throuch
. {IIT) McLafferty 1973}).

es are characteristic*of
mechanism analogous

to the Scheme
' C..H
CHHz 11723
—_—
H
Ciiths 11H23 R
> —+
- = H
miz 73




