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	2. PRIMARY AND SECONDARY
METABOLISM
  


	3. hn
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Photosynthesis
A TYPICAL PLANT
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	4. PRIMARY METABOLISM
Primary metabolism  comprises the chemical processes
that every plant must carry out every day in order to
survive and reproduce its line.
Photosynthesis
Glycolysis
Citric Acid Cycle
Synthesis of amino acids
Transamination
Synthesis of proteins and enzymes
Synthesis of coenzymes
Synthesis of structural materials
Duplication of genetic material
Reproduction of cells (growth)
Absorption of nutrients
 


	5. SECONDARY METABOLISM
Secondary metabolism  comprises the chemical processes
that are unique to a given plant, and are not universal.
Secondary metabolism is the chemistry that leads to the
formation of a natural product.
Sometimes portions of this chemistry are common to a number
of different plants or plant families, but the actual chemical
produced (natural product) is usually different in one plant
than in another.
Common chemical precursors can lead to different results.
Secondary metabolites (in most cases) do not appear to be
necessary to the survival of the plant, but they may give it
a competitive advantage.
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	8. NATURAL PRODUCTS
  


	9. NATURAL PRODUCTS
• Compounds  that occur naturally in plants and animals
• Ubiquitous compounds are usually not classified as
natural products.
Ubiquitous = occurs everywhere in nature, universal
excludes amino acids, nucleic acids, all compounds
found in major metabolic pathways.
• Natural products are unique to only one species or family
of organisms.
 


	10. Primary and Secondary  metabolities
 



	12. ALKALOIDS
• Extremely difficult  to define
• Because these do not represent homogeneous
compounds either from,
• Chemical, biochemical or physiologic view point.
• Except the fact, all Alkaloids are,
• Organic Nitrogenous compounds
• Basic compounds
• Have some definite
pharmacological/physiological activity
 


	13. Definition of Alkaloids
Basic  Nitrogenous compounds of natural origin
having some definite pharmacological/
physiological activity.
 


	14. Why Alkaloid are  called Alkaloids?
• Alkali like compounds so are called Alkaloids
 


	15. Distribution of Alkaloids
•  Angiosperms
– Leguminosae
– Papaveraceae
– Ranunculaceae
– Rubiaceae
– Solanaceae
– Berbaridaceae
– Plant families Labiatae and Rosaceae are almost free
of Alkaloids
• Gymnosperms
– Rarely contain Alkaloids like Taxaceae family
 


	16. Occurrence of Alkaloids
•  Alkaloids occur in,
• Seeds  Physostigma, Areca
• Fruits  Conium
• Leaves  Belladonna, Coca
• Underground stem  Sangunaria
• Roots  Belldonna
• Roots and rhizomes  Ipecac, Hydrastis
• Barks  cinchonna
• Fungi  Ergot
 


	17. • Use of  a Prefix and Suffix,
• For alkaloids of same from
• Quinine, Quinidine, Hydroquinine
• By Chemical rule, Alkaloid name ends with
“ine”
• Examples, Nicotine, Atropine, Morphine
Taxonomy of Alkaloids
 


	18. Taxonomy of Alkaloids
•  Can be named on basis of,
• Genus name of plant  Hydrastine, Atropine
• Species name of plant  Cocaine, belladonine
• Common name of plant Ergotamine
• Pharmacological activity  Emetine,
Morphine
• Ocassionally on the name of discoverer 
Ajmaline, Pelletiernine
 


	19. Properties of Alkaloids
•  Usually contain 1 Nitrogen atom
• Some may contain upto 5 nitrogen atoms.
• Nitrogen may exist as Primary amine R – NH2
• Secondary amine R2 – NH
• Tertiary amine R3 – N
• Quaternary amine R4 – N+X-
 


	20. Properties of Alkaloids
•  Because Nitrogen bears an unshared pair of
electrons, so alkaloids are basic and have
Ammonia like properties.
• Degree of basicity varies with the structure of
molecules and location of other functional
groups.
• Like ammmonia Alkaloids forms salts with
mineral Acids and on treatment with hydroxide
ion, nitrogen gives up hydrogen ion and free
amines are liberated.
 


	21. Properties of Alkaloids
•  Alkaloids like other amines form double salts
with compounds of Mercury, Gold, Platinum
and other heavy metals. These double salts
usually form precipitates.
 


	22. Double Salt
• a  salt that crystallizes as a single substance but
ionizes as two distinct salts when dissolved.
• A salt, such as alum, that ionizes in solution as if it
were two separate salts but forms a single
substance upon crystallization.
• A salt that crystallizes from an aqueous solution
of a mixture of two different ions. The mineral
dolomite (CaMg(CO3)2), for example, is a double
salt that crystallizes from a solution containing
both calcium and magnesium ions. Double salts
exist only as solids.
 


	23. • Note:
• double  salts should not be confused with a
complex. When dissolved in water, a double
salt completely dissociates into simple ions
while complexes do not; the complex ion
remains unchanged. For example,
KCeF4 (Cerium) is a double salt and gives K+,
Ce3+ and F− ions when dissolved in water,
whereas K4[YbI6] is a complex salt
(Yb=Ytterbium) and contains the discrete
[YbI6]4− ion which remains intact in aqueous
solutions. It is therefore important to indicate
the complex ion by adding a square bracket
"[ ]" around it.
 


	24. • In general,  the properties of the double salt
formed will not be the same as the properties
of its component single salts.
 





	28. Common examples of  double salt
• Double salt - a solution of two simple salts that
forms a single substance on crystallization
• potash alum, potassium alum, alum - a white
crystalline double sulfate of aluminum: the
potassium double sulfate of aluminum
• alum, ammonia alum, ammonium alum - a white
crystalline double sulfate of aluminum: the
ammonium double sulfate of aluminum
• potassium sodium tartrate,
• Paris green - a toxic double salt of copper
arsenate and copper acetate
 


	29. Properties of Alkaloids
•  NOTE: Quaternary ammonium compounds
(R4 – N+X- ) such as Tubocurrarine chloride or
Berberine chloride, have 4 organic groups
covalently bonded to Nitrogen, and the +ve
charge of this ion is balanced by some –ve ion.
These compounds have no proton to give up
so are not affected by hydroxide ion.
Therefore these have different properties than
the other amines.
 


	30. Properties of Alkaloids
•  Alkaloids are usually bitter in taste
• Alkaloids are insoluble or sparingly soluble in
water.
• But Alkaloidal salts are freely soluble in water
• Free Alkaloids are usually soluble in ether,
chloroform and other relatively non polar solvents.
• Most of the alkaloids are crystalline solids, few
Alkaloids are amorphous
• Some are liquids (usually which lack oxygen) like
Nicotine, Coniine and sparteine.
• Alkaloidal salts are also crystalline in nature
 


	31. Role of Alkaloids  in Plants
• Poisonous agents protecting plants against
insect and herbivores attack
• End products of detoxification reactions, so
are metabolic locking-up of compounds
harmful to plants
• Regulatory factors
• Reserve substances for supplying Nitrogen and
other elements to plants
 


	32. Role of Alkaloids  in Plants
• Like many other secondary metabolic
products, Alkaloids may be thought of
resulting from a metabolic error.
 


	33. Pharmacological activities of  Alkaloids
• Alkaloids are capable of extensive
pharmacological activity and display variety of
pharmacological actions like Alkaloids are,
1. Analgesics and Norcotics  Morphine,
Codeine
2. Central NS Stimulants  Strychnine, Brucine
3. Mydriatics  Atropine
4. Myotics  Physostigmine, Pilocarpine
 


	34. Pharmacological activities of  Alkaloids
5. Hypertenssives  Ephedrine
6. Antihypertenssives  Reserpine
7. Anti malarials  Quinine
8. Antiarrhythmic  Quinidine
9. Oxytocic agent  Methyl Ergonovine
10. Emetics  Emetine
 


	35. Classification of Alkaloids
Generally  classified by,
• Their molecular precursors, based on the
biological pathway used to construct the molecule
• From Structural point of view, alkaloids are divided
according to their shape and origins.
• Alkaloids are classified in three main types,
• True Alkaloids  Derived from Amino acids
• Proto Alkaloids  Derived from Amino acids
• Pseudo Alkaloids  Not derived from Amino
acids
 


	36. TRUE ALKALOIDS
• Derived  from Amino acids
• Share heterocyclic ring with Nitrogen
• Highly reactive substances with biological activity at
low doses
• Most alkaloids belongs to this group
• Occur in plants ,
– In Free state
– As salts
– As N-oxides
• Primary precursors of these Alkaloids are amino
acids, like L-ornithin, L-Lysine, L-Phenylalanine, L-
Tyrosine, L-Tryptophan, L-Histidine
 


	37. Examples Cocaine
  


	38. Morphine
  


	39. Lobeline
  


	40. Proto Alkaloids
• Derived  from Amino acids
• N atom derived from an amino acid is not a
part of the heterocyclic ring
• Structurally simple alkaloids
• Minority of alkaloids belongs to this group
• Derived from L-tyrosine and L-tryptophan
 


	41. Examples Hordenine
  


	42. Mescaline
  


	43. Yohimbine
  


	44. Stachydrine (New Alkaloids)
and  4 Hydroxy Stachydrine
 


	45. PseudoAlkaloids
• Basic carbon  skeletons of which are not derived from
amino acids
• Synthesis is connected with amino acid pathways
• Derived from the Pre-cursors or post-cursors of amino acids
and are synthesised from amination or tans-amination
reactions of thesis pre and post cursors.
• These can also be derived from non amino acid precursors.
• N atom can also be donated by amino acids source across a
tans amination reaction, if there is a suitable aldehyde or
ketone group.
• N atom is inserted into the molecule at a relatively late
stage for example steroidal or triterpenoid skeletons.
 


	46. Coniine
  


	47. Jervine
  


	48. Protoveratrine A &  B
 


	49. Capsaicine
  


	50. Ephedrine
  


	51. Solanidine
  


	52. Caffeine
  


	53. Theophylline
  


	54. Theobromine
  


	55. Classification on the  basis of chemical
structure
Alkaloids are classified into two main classes on
the basis of their chemical structure that is
heterocyclic ring,
• Atypical Alkaloids
These alkaloids are also called non-heterocyclic
alkaloids and contain nitrogen atom in aliphatic chain
• Typical Alkaloids
These alkaloids are also known as heterocyclic
alkaloids and contain nitrogen in heterocyclic ring
system.
 


	56. Chemical classification of  alkaloids
1. Pyridine-piperidine alkaloids
Arecoline
Lobeline
Nicotine
 


	57. 2. Tropane Alkaloids  (Condensation of
pyrrolidine and piperidine )
• Atropine
• Hyoscyamine
• Hyoscine
 


	58. 3. Quinoline Alkaloids
•  Quinine
• Quinidine
• Cinchonine
• Conchonidine
 


	59. 4. Isoquinoline Alkaloids
•  Hydrastine
• Tubocurarine
• Emetine
• Morphine
 


	60. 5. Indole Alkaloids  (benzene ring and
nitrogen containing pyrrole ring)
• Ergonovine
• Reserpine
• Strychnine
• Vincristine
• Vinblastine
• Physostigmine
 


	61. 6. Imidazole Alkaloids
•  Pilocarpine
 


	62. 7. Steroidal Alkaloids
•  Protoveratrine A &B
 


	63. 8. Alkaloidal Amines
•  Ephedrine
• Colchicine
 


	64. 9. Purine bases  (pyrimidine and
imidazole ring)
• Caffeine
• Theophylline
• Theobromine
 


	65. EXTRACTION OF ALKALOIDS
Alkaloids  are extracted on the bases of their,
• Basic character
• Solubility profile
• TWO METHODS
 


	66. Method A
• Powdered  material that contain Alkaloidal salts
• Powdered Material Moistened with Alkaline
substances like Sod. Bicarbonate, Ammonia, Calcium
Hydroxide etc. combines with acids, tannins and
other phenolic compounds and sets free alkaloidal
Bases
• Extraction is then carried out with organic solvent such
as pet. spirit
• The concentrated organic liquid is then shaken with
aqueous Acid and allowed to separate.
• Alkaloidal salt will be present in aqueous liquid while
many impurities remain behind in the organic liquid
 



	68. Method B
• Powdered  material is extracted with water or
aqueous alcohol containing dilute acid.
• Chloroform or other organic solvents are
added and shaken to remove the pigments
and other unwanted materials.
• The free alkaloids are the precipitated by the
addition of excess alkali like sod. Bicarbonate,
ammonia and separated by filtration or by
extraction with organic solvent.
 



	70. Chemical classification of  alkaloids
1. Pyridine-piperidine alkaloids
Arecoline
Lobeline
Nicotine
 


	71. Pyridine –Piperidine Alkaloids
•  Pyridine is a tertiary base C5H5N
• Upon reduction form secondary base
Piperidine
• These alkaloids are divided in 3-sub classes,
• Both pyridine & Pyrrolidine derivativesNicotine
• Nicotinic acid derivatives Arecoline
• Piperidine derivatives Lobeline
 


	72. TOBACCO
Tobacco, Tabaci Folia
•  Biological source:
Dried cured Leaves of Nicotiana tabacum family
solanaceae
• Geographical sources:
N. tabacum is a native of tropical and subtropical America but
it is now commercially cultivated worldwide. India, US, China,
Brazil, Russia, Itlay, Turkey
• History
Jaon Nicot
Haitian word for pipe
 


	73. Tobacco - Nicotine
•  Constituents
– Nicotine
– Nor-nicotine
– Nicotelline
– nicotianine
USES
• CNS stimulant
• Natural insecticide
• Nicotine chewing gums are used to break smoking
habits
• Estimated lower limit of LD50 is between 500 -
1000 mg. Historical data claims between 40 and 60
milligrams (the total amount in about 2 cigarettes if
all of the nicotine was absorbed) in adults
 



	75. Areca
Areca, areca nut  or betel nut
• Biological source:
Dried ripe seeds of Areca catechu family Palmae
• Geographical sources:
cultivated in Asia, east indies and east Africa. India
is major producer. Sri Lanka exports to USA
• History
In India it is mixed with lime, leaves of piper bettle &
ghambir and is used as masticatory – known as pansupari
 


	76. Areca - Arecoline
•  Constituents
Reduced Pyridine derivatives
– Arecoline
– Aracaidine
– Guvacine
– Guvacoline
USES
• Anthelminthic in veterinary medicine
• Also as vermicide and taenifuge, usual dose in
dogs is 2-4g, in sheeps 4-8g
 


	77. Lobelia
Lobelia or Indian  tobacco, devil’s tobacco
• Biological source:
Dried leaves & tops of Lobelica inflata family
Lobeliaceae
• Geographical sources:
Annual herb indigenous to eastern and central USA
and canada
• History
Named in hounor of Flemish botanist Mathias de L’Obel
 


	78. Lobelia - Lobeline
•  Constituents
Drug contain 14 alkaloids
– Lobeline
USES
• Expectorant
• Short acting respiratory stimulant
• It has nicotine like actions
• Nicotine sulphate is used in lozenges to aid in
breaking smoking habit (smoking deterrent)
 


	79. 2. Tropane Alkaloids  (Condensation of
pyrrolidine and piperidine )
• Atropine
• Hyoscyamine
• Hyoscine (Scopolamine)
 


	80. Belladona
Belladonna, belladonna leaves,  belladonna herb
• Biological source:
Dried leaves & flowering or fruiting tops of Atropa
belladona family Solanaceae
• Geographical sources:
perennial herb indigenous to central and
southeren Europe and Asia monir cultivated in Germany,
Italy, India
• History
Ancients, first reference in 1504
 


	81. Belladonna - Atropine
•  Constituents
Hyoscyamine
Atropine
Belladonine
Apoatropine
USES
• Parasympathetic depressant spasmolytic
• Anticholinergic  to control excess motor activity of GIT and
spasm of Urinary tract
• Analgesic (anodyne)
• Cycloplegic
• Atropine is antidote in cholinestrases inhibitors
physotigmine and organophosphate insecticides
 


	82. Hyocyamus niger
  


	83. Datura stramonium
  


	84. 3. Quinoline Alkaloids
•  Cinchonine
• Cinchonidine
• Quinine (6-methoxycinchonine)
• Quinidine
 


	85. CINCHONA
Cinchona, cinchona bark,  Peruvian bark
• Biological source:
Dried bark of the stem or roots of
Cinchona succirubra (Red cinchona)
Cinchona ledgeriana
Cinchona calisaya (calisaya bark or yellow cinchona)
Family: Rubiaceae
• Geographical sources:
Tree is Indigenous to the Andes of Ecuador and Peru
Cultivated in Indonesia (Java) and India
The Andes extend from north to south through seven South American countries: Venezuela, Colombia, Ecuador, Peru, Bolivia, Chile, andArgentina.
 


	86. Cinchona - History
•  An Indian in Peru was overcome with fever….
• Countess of Chinchon, wife of the viceroy of Peru…
• Countess introduced it in Europe
• Cinchona tree was not known till 1737
• In 1854 Dutch introduced into Java
• In 1860 the English introduced this drug to INDIA
• Major supplies before World war-II was from Java
(Indonesia)
• Several synthetic antimalarial were discovered like
chloroquine, quinacrine & primacrine were developed
• Dutch have resumed supplies from JAVA
• Germany also produce certain amount of this drug
 


	87. Cinchona cultivation
• Selected  seeds are planted in seed bed which develop
to young plants and can be transplanted within 2 years
• Stem tends to grow tall, the lower branches tend to die
and drop off
• Tree crowns grow closely thus shading the trunks
which is favourable for the production of quinine
• 2 to 6 years old Trees contain max. amount of alkaloids
in bark
• These are uprooted with tractors and then fresh bark
of trunk and roots is removed by hand
• Young bark is then dried it contains 3 time more
alkaloids than the older bark.
 


	88. Cinchona - Quinine
•  Constituents
6-7% alkaloids
Some 25 alkaloids have been isolated
Quinine (2/3 in yellow bark)
Quinidine
Cinchonine
Cinchonidine (18% of total alkaloids in red bark)
Cinchotannic acid (2-4%) decomposes into
cinchona red
Red colour is due to oxidase
 


	89. Cinchona- USES
• Treatment  of malaria, quinine sulfate is used to supress
the fever
• Quinidine is principal alkaloids employed
therapeutically
• Quinidine sulphate is a cardiac depressant and is used
to inhibit cardiac fibrillation. Usual dose is 200-400mg
repeated at 2 to 3 hrs interval for 5 doses a day, for
maintainance 100-300mg , 3-6 times a day
• Quinidine gluconate is used as anti-arythemic through
IM route at dose of 600mg stat, then 400mg upto 12
times a day or through IV route in infusion containing
800mg in 40ml of 5% Dextrose injection @ of 1ml per
minute.
• Used with caution to notify skin rash, fever, unusual
bleeding or bruising, ringing in the ears or visual
disturbances
 


	90. • Commercial source  of quinidine is Cuprea bark
Remijia purdieana
Rubiaceae
2-6% alkaloids 1/3 is quinidine
 


	91. Cinchona toxicity -  Cinchonism
Overdoses of cinchona alkaloids results
• Temporary loss of hearing
• Impaired sight
• Ringing in the ears
 


	92. 4. Isoquinoline Alkaloids
•  Emetine
• Morphine
• Hydrastine
• Tubocurarine
 


	93. IPECAC
Rio or Brazilian  Ipecac, Cartagena, Nicaragua or Panama
Ipecac
Biological source:
Dried Rhizomes and roots of
Cephaelis ipecacuanha (Rio or Brazilian Ipecac)
Cephaelis acuminata (Cartagena, Nicaragua or Panama Ipecac)
Family: Rubiaceae
• Geographical sources:
Plant is low straggling shrub with wiry roots, C.ipecacuanha is
Indigenous to Brazil and is cultivated in Malaysia and India
C.acuminata is Indigenous to Northern Colombia, Panama &
Nicaragua. Exported from Cartagena , Savanilla
 


	94. Ipecac - Emetine
•  Ipecac contain not less than 2% ether soluble
alkaloids
• 5 alkaloids isolated among them principal ones
are,
• Emetine (methylcephaeline)
• Cephaeline
• Psychotrine
Emetien was discovered by Pellitier and Magendie
in 1817
 


	95. • Cephaeline 
Emetine  (methylCephaeline)
 


	96. Ipecac – Actions  and uses
• Ipecac syrup – as an emetic
15ml repeated after 20 minutes
Part of anti poison kits
• Mixed with opium (in Dover’s powder) used as
diaphoretic
• Emetine HCl is used as anti-amebic, usual dose is
1mg/kg body weight but should not increase
60mg and for not more than 5 days
• Emetine HCl possesses emetic and expectorant
properties
 


	97. OPIUM
Opium or gum  opium , Poppy
Biological source:
Air dried milky exudate obtained by incising
the unripe capsule of Papaver somniferum
Family: Papaveraceae
• Geographical sources:
Opium is annual herb and is cultivated commercially
throughout the world but is mainly in Turkish
Anatolian region to northern borders of Laos
Cultivation is controlled by International Norcotic
control board of UN
 


	98. Opium - history
•  First cultivated in Mediterranean region
• Then introduced in India
• Some says by Alexander the Great (327BC)
• Others say by Arabs who invaded Sind in 8th century
• 1st recorded cultivation in 15th century
• In 19th century cultivation started in Macedonia and Iran
• Medicinal value is known since antiquity
• Theophrastus firs described it 3 century BC
• Dioscrides 77AD distinguished between poppy and
extract
• 1806 Serturner isolated alkaloid morphine form opium
 


	99. Opium – Cultivation
•  Cultivated illegally in India, Turkey, Russia, & China
• Golden triangle Burma, Laos & Thailand
• Pakistan & Afganistan
• Seeds are planted in well cultivated soil in october
• Saeeds germinate in fall
• At the time when seedlings are 2-3cm high snow falls,
which protect them from freezing
• In spring when plants attain height of 6 inches the fields
are cultivated and plants are thinned to stand about 2
feet apart.
• In April-May, the poppy blossoms
• In June-July, capsules mature, each plant bears from 5 to
8 capsules
 


	100. • The ripening  capsules are 4cm in diameter, changes from bluish
green to yellowish in colour
• This is critical time for latex collection.
• The capsule are incised around the circumference with a three
bladed knife
• The latex tubes open into each other, so no need to incised
them all
• Great care skill is required so that the endocarp is not cut
• As if endocarp is cut, latex will flow into the interior of capsule
and will be lost
• The latex is initially white in colour, rapidly coagulates and turns
to brown
• The latex is scraped off with knife early the following morning
• Then transferred to the poppy leaf
• When sufficient latex is collected it is kneaded into balls which
are rapped in poppy leaves and dried in shade
• The opium so obtained is inspected and is packed with brown
winged fruits of Rumex which prevent cohering
 


	101. • It is  more or less rounded, some what flattened
masses that are usually about 8-15 cm in
diameter and weigh 300g to 2 kg
• Externally opium is pale olive brown or olive grey
and is covered with fragments of poppy leaves. It
is more or less plastic when fresh and become
hard with time. Internally as reddish brown with
lighter areas. Odour is characteristic and taste is
bitter and characteristic.
 


	102. Commercial varieties of  opium
• Turkish opium
It is exported to America and is in the form of moulded
or pressed cakes that resemble large bricks, each weigh 2 kg
and yield 12-14% anhydrous morphine
it is used for pharmaceutical purpose
Majorly exported from Istanbul and Izmir
Druggist opium is the term used to Turkish opium from
western provinces, it contain 10-20%moisture
soft Opium is the term used to Turkish opium from
northern and southern provinces and has pasty consistency
and contain 30% moisture. Product from northern provinces
has 10-21% more morphine contents
 


	103. • Indian Opium
•  It is packed in pliofilm bags which are placed in
canvas sacks or in wooden cases.
• It is in the form of soft cakes each weighing 5kg. It
yields 10 % anhydrous morphine
• Chinese opium
• Not available since the communist govt.
• It is in the form of flate globular cakes wrapped in
paper and contain 4-13% morphine
 


	104. Opium - Morphine
•  Over 30 alkaloids
• Morphine 4-21%
• Codeine 0.8 to 2.5%
• Noscapine (Narcotine) 4-8%
• Papaverine
• Thebaine
• Narceine
• Protopine
• Laudanine
• Codamine
• Crytopine
• Lanthopine
• meconidine
 


	105. Uses
• Opium is  pharmaceutical necessity for powdered opium (used in
Dover’s powder & camphorated tincture and in combination with
other antidiarrhieals)
• It act on CNS, its action is initially stimulant and then depressant
• Analgesic
• Hypnotic
• Narcotic
• It checks excessive peristaltic movements
• Contracts pupil of eye
• Diaphoretic
• Antitussive (codeine)
• Emetic (apomorphine 100µg)
• Smooth muscle relaxant (papaverine 30mg)
 


	106. 5. Indole Alkaloids
(benzene  ring and nitrogen containing
five membered pyrrole ring)
• Ergonovine
• Reserpine
• Strychnine
• Vincristine
• Vinblastine
• Physostigmine
 


	107. Rauwolfia
Rauwolfia root, Rauwolfia  serpentina
Biological source:
Dried roots (Some times from rhizome & aerial stem) of
Rauvolfia serpentina
Rauvolfia micrantha
Rauvolfia tetraphylla
Rauvolfia vomitoria
Family: Apocyanaceae
• Geographical sources:
Plant is native to India, Burma, Sri Lanka, Vietnam, Malaysia,
Inndonesia, Philipine
Current supplies are from India and Thailand
 


	108. Rauwolfia - history
•  Named in honour of 16th century botanist
Dr Leonhard Rauwolf
• In India it was used to treat a variety of
maladies from snake bite to insanity
• In 1563, Garcia de Orta mentioned this plant in
his book on the drugs of India
• In 1952, Muller isolated Alkaloid reserpine
from it
 


	109. Rauwolfia - Reserpine
•  Total alkaloidal 0.15%
• Reserpine
• Recinnamine
• Deserpidine
• Reserpinine
• Ajmaline
• Isoajmaline
• Rauwolfinine
• Serpentine
• Serpentinine
 


	110. Reserpine
  


	111. Rescinnamine
  


	112. Serpentine
  


	113. Ajmaline
  


	114. Therapeutic uses
• Hypotensive  drug
• Reserpine is antihypertensive and sedative alkaloid
• Euphoria at low administration
• In mild anxiety it has tranquilizing effect
• Dose 200mg per day for 2-3 days
• Then maintenance dose 100-300mg
• Reserpine, oral dose is 250µg once a day then 100 to
250µg once a day
• IM dose is 500µg to 1mg followed by 2-4mg, 8 times a
day as per necessary
 


	115. NUXVOMICA – Dog  Button
Kuchla
Biological source:
Dried ripe seeds of
Strychnos nuxvomica
Family: Loganiaceae
• Geographical sources:
Plant is small tree about 12 meters tall and is native
to East indies. Also found in Sri Lanka and nouthren
Australia
Commercial supplies are from combodia and Sri
Lanka
 


	116. Description of the  plant seeds
• The fruit of the plant is berry containing 3 to 5
seeds
• Seeds are freed from fruit pulp by washing
• Seeds are orbicular, compressed concavo-
convex 10-30mm in diameter and 3-5mm in
thickness
• Externally seeds are greyish yellow or greyish
green covered with hairs
 


	117. Nuxvomica - strychnine
•  Contain 1.5 to 5% alkaloids which are present
in thick walled cells of endosperm
• Strychnine (1/3 to ½ of the total alkaloids)
• Brucine
• Strychnine is more concentrated in the cells
near the centre of the seeds and brucine is
present in outer cells
• Loganine
 


	118. strychnine
  


	119. Brucine (Dimothoxy strychnine)
  


	120. uses
• Rarely employed  in medicine
• Used as a tool in physiologic/pharmacological
and neuroanatomic research
• Extremely toxic
• Fatal poisoning in human results from 60-90mg
intake
• Used as pesticide to kill rodents like dogs
• Strychnine is more toxic than brucine
• Brucine is used commercially as alcohol
denaturant
 


	121. Physostigmine
Physostigma, calabar bean  or Ordeal bean,
esere seeds
Biological source:
Dried ripe seeds of
Physostigma venenosum
Family: Leguminosae
Physostigma means an inflated or bladder like stigma and
venenosum mean full of poison
• Geographical sources:
Plant is perennial woody climber. It is found in West Africa
In 1846 Daniell described use of the seed known as esere seeds
by the natives of calabar, to prove the innocence and guilt of
persons accused of crime
 


	122. Physostigmine (Eserine)
• Total  alkaloidal content is 0.15 % AKLAOIDS,
• Physostigmine or Eserine
• Eseramine
• Genesrine
• Physovenine
 


	123. Uses
• Physostigmine is  reversible inhibitor of
cholinesterases.
• It is cholinergic drug it exaggerates or prolongs
the effect of acetylcholine
• Physostigmine is used in ophthamology to
treat glaucoma
• Physostigmine salicylate is used to as an
antidote for the poisoning of anticholinergic
drugs in the form of injection
 


	124. Catharanthus
Vinca plant, Sada  bahar
Biological source:
Dried whole plant of
Catharanthus roseus
Or Vinca rosea
Family: Apocyanaceae
• Geographical sources:
Plant is everblooming subshrub that is woody at
base and stands 40-80cm high
Found in Madagascar and is cultivated in tropics
 


	125. Vinblastine
• 55 alkaloids  have been isolated from
catharanthus
• G.H.Svoboda & coworkers at Eli Lilly
• Vinblastin
• Vinleurosine
• Vinrosidine
• Vincristine
• 500kg of catharanthus yields 1g of vincristine
 


	126. Vinblastine
  


	127. Vincristine
  


	128. Uses
• Vinblstine sulfate
•  Used for the treatment of generalized
Hodgkin’s disease and choriocacinoma
resistant to other therapy
• It is administered through IV route or orally
• Dose is given on the basis of body weight,
WBC count for IV 100µg /kg body weight
initially then each succeeding dose of 50µg/kg
once a week until maximum dose is reached
 


	129. Vincristine sulfate
• Used  for the treatment of acute leukemia and
in combination therapy in Hodgkin disease
• IV dose is 10-30µg/kg body weight initially
then each succeeding dose is increased by
25µg/kg once in a week. But dose should not
increase 2mg
 


	130. Ergot
Ergot, rye ergot,  secale cornutum
Biological source:
Dried sclerotium of Claviceps purpurea
Family claviciptaceae developed on the Rye plant
Secale cereal Family Graminae
Geographical source
It is cultivated in Czechoslovakia, Germany, Hungary and
Switzerland
• Official drug: Total alkaloidal content not less than
0.15% called ergotoxin and water soluble alkaloids not
less than 0.01% of ergonovine
 


	131. • Ergot is  referred to describe either one or
more species of claviceps, the mycelium
produced by these species in saprophytic
cultures or the resting body (sclerotium) of
the fungus produced parasitically on the rye
plant.
 


	132. Life cycle of  fungus claviceps
• Complex life cycle
• In nature it is parasitic
• In spring, one of the spore come in contact with the ovary of a
grass, frequently rye.
• Where it germinates, forming hyphal strands that penetrate into
the host tissue
• Hyphae eventually form a mass of tissues called mycelium, which
supplants the ovary
• Some hyphae produce asexual spores known as conidiospores
• Which become suspended in sugary viscous liquid called honey dew
• Honey dew is secreted by mycelium
• Insects are attracted to this honey dew and carry it and spores to
the other plants where the process is repeated.
• This stage of development is referred as asexual or sphacelial stage
 


	133. • In the  second stage of development, mycelium
eventually replaces the entire ovary, then
gradually hardens, becomes dark purple and
forms a resting body called sclerotium
• The sclerotium in turn normally falls to the
ground over the winter and in the spring
produces sexual spores or ascospores that repeat
the entire cycle. This second stage of
development is called sexual or ascigerous stage
 


	134. Laboratory method
• In  laboratory ergot spore can germinate in the suitable
nutrient medium (saprophytic growth).
• The hyphae produce mycelium and conidispores but no
further development occurs.
• Because the medicinally useful alkaloids are normally
produced during the later stage of parasitic
development.
• Now some varieties of claviceps (C. paspali) have been
identified which can produce several simple lysergic acid
derivatives especially lysergic acid methylcarbinolamide
• The alkaloids can be obtained by semisynthesis
• Ergonovine and ergotamine
 


	135. Ergot – ergonovine  & Ergotamine
• Lysergic acid (LSD) derivatives
• Ergonovine (Water soluble alkaloids or non peptide)
• Ergotamine (water insoluble or peptide alkaloid)
• Ergotoxines (mixture of ergocristine,
ergokryptine, ergocornine)
• Semisynthetic alkaloids are,
• Methylergonovine
• dihydroergotamine
 


	136. Lysergic acid
  


	137. Lysergic acid diethylamide  (LSD)
• Not occur in nature but is produced
semisynthetically
• Produce prominent central sympathetic
stimulation that parallels a slight depression
• It is most active and most specific
psychotomimetic agent known
• Oral dose is 30-50µg
• LSD is employed in experimental psychiatry
• Not available because of its misuse
 


	138. Ergonovine (Ergometrine) -  Ergometrinine
• Oxytocic produce faster stimulation of
utrine muscle contraction
• Used for prevention and treatment of
postpartum haemorrhage caused by utrine
atony
• Oral dose is 200-400µg, 2-4 times a day
• IM,IV dose is 200µg repeated at 2-4hours as
per need
 


	139. Methyl ergonovine
• Semisynthetic  homolog of ergonovine
prepared from lysergic acid and
2-aminobutanol
• It is more active than ergonovine and has
same dose as that of ergonovine
 


	140. Methyl sergide
• Salt  of methyl ergonovine has additional
methyl group attached to the nitrogen of
pyrolle ring of lysergic acid
• It is serotonin antagonist (antiadrenergic)
employed for prophylaxis of vascular
headache
• Dose is 4-6mg daily in divided doses
 


	141. Ergotamine
• Oxytocic
• Specific  analgesic to treat migraine
• Orally or sublingually 1-2mg then 1-2mg every
30minutes, if necessary, to a total dose of 6mg per
attack
• IV, IM dose is 250-500µg repeated in 40minutes if
necessary
• Note: take this drug at start of attack & lie down in
quite and darkened room for 2 hours
• Administered with caffeine which enhance its effect
• Both act as cerebral vasoconstrictors
 


	142. Ergotamine
  


	143. Dihyroergotamine
• Semisynthetic alkaloid  prepared from
ergotamine by hydrogenation of double bond
present at Carbon 9-10 in lysergic acid
molecule
• Used to treat migraine
 


	144. 6. Imidazole Alkaloids
•  Pilocarpine
 


	145. Pilocarpine
Pilocarpus , jaborandi
Biological  source:
freshly dried Leaflets of
Pilocarpus jaborandi
Pilocarpus microphyllus
Family: Rutaceae
Geographical source
Plants are shrubs indigenous to Brazil
Note: even in ideal storage conditions leaves lose half of the
alkaloidal contents in 1 year and 2 year old are practically
worthless
 


	146. Pilocarpine
• 0.5 to  1% Pilocarpine is present in freshly
dried leaves
• Isopilocarpine
• Pilocarpidine
• Pilosine
 


	147. uses
• Pilocarpine HCl  and Pilocarpine nitrate are
cholinergic (ophthalmic) drugs used in glaucoma
• Topically applied in 0.25-10% solution & 0.5-6%
solutions
• Some time given through subcutaneous or oral
route to stimulate saliva secretions in patients
undergoing therapy with ganglionic blocking
drugs
•
 


	148. 7. Steroidal Alkaloids
•  Protoveratrine A &B
 


	149. Veratrum viride
American hellebore  or green hellebore
Biological source:
Dried rhizomes and roots
Veratrum viride (AmerIican hellebore)
Veratrum album (European hellebore)
white hellebore
Family: Liliaceae
Geographical source
Herbaceous perennial plants having height upto 2 meters
Found in new England and eastern United states, Carolina,
Tennessee & Georgia. Most supplies are from New York and
eastern Canada
 


	150. CHEMICAL CONSTITUENTS
• Large  number of alkaloids
• Group –I Alkamines
Germine, Jervine, Rubijervine, Veratramines
• Group –II Glucosides of Alkamines
Pseudojervine & Veratrosine
• Group –III Ester of Alkamines with organic acids
Cevadine, Germidine, Germitrine,
Protoveratrine, Veratridine
 



	152. Therapeutic uses
• Hypotensive
•  Cardiac depressant
• At low doses (100mg) treat hypertension
without effecting respiration and heart rate
• Insecticide
 


	153. 8. Alkaloidal Amines
•  Do not contain heterocyclic nitrogen atom,
nitrogen is present outside the ring in side
chain. Derived from phenylalnine & tyrosine
• Ephedrine
• Colchicine
 


	154. Ephedra
Ephedra, ma huang
Biological  source:
whole plants or overground portion of
Ephedra sinica
Family: Gnetaceae
Geographical source
Plant is leafless shrub with height of 60-90cm
NB: used in china since 5000years, in modern
medicine its use started with discovery of ephedrine
in 1923. OBTAINED FROM NW INDIA & PAKISTAN
 


	155. Ephedrine
• Major alkaloid  is ephedrine
 


	156. Therapeutic uses
• Ephedrine  is adrenergic (bronchodilator)
• It excites sympathetic nervous system, causes
vasoconstriction and cardiac stimulation &
produce similar action as that of epinephrine
• It produce rise in blood pressure
• Mydriasis
 


	157. Colchicum
Colchicum seeds, colchicum  corm
Biological source:
Dried seeds of
Colchicum autumnale
Colchicum luteum
Family: LILIACEAE
Geographical source
Plant is cultivated in England, central and southern
Europe and N. Africa. Ornamental plant is USA. Italy
and Yugoslavia supplies seeds and corms
 


	158. Colchicine
• Colchicum contain  colchicine in seeds up to
0.8% and in corms 0.6%
 


	159. Uses
• Gout suppressant
•  Dose is 500-650µg, 1-3 times a day
• IV dose is 500µg to 1mg, 1-2 times a day
• Used to double the chromosome number
which is used in plant genetics
• The interrelationship between the action of
colchicine and mitosis has demonstrated
antitumor effect which can be exploited to
treat various cancers
 


	160. 9. Purine bases  (pyrimidine and
imidazole ring)
• Caffeine
• Theophylline
• Theobromine
 





	164. Coffee
Coffee beans or  Coffee seeds
Biological source:
Dried ripe seeds (deprived of seed coat) of
Coffea arabica
Coffea liberica
Family: Rubiaceae
Geographical source
Plant is small evergreen trees or shrubs.
Coffee plant is indigenous to Ethiopia and other parts of
Eastern Africa. It is widely cultivated in tropical countries
like Sri Lanka, Indonesia, Central and south America, Brazil.
 


	165. Coffee
• In Brazil  more than 600,000 tons are produced
annually
• Yield per tree is 0.5 to 5 kg
• Coffee beans are present in coffee fruit. Each fruit
contain two seeds
• Seeds are removed from the fruit by,
1. Drying the fruit and then broken for seeds
2. In wet method, sarcocarp is removed by
machine and endocarp containing seed is
allowed to dry in a manner that fermentation
occur then green seeds are removed from endocarp.
• Afterwards seeds are roasted
 


	166. Roasted coffee beans
•  Coffee bean are roasted until it acquires a dark
brown colour and develops characteristic odour.
• When Coffee is roasted the seeds swell, colour
changes to dark brown and develop characteristic
odour and flavour.
• The aroma is caused by an oil known as caffeol
which produced during roasting process.
• In roasting coffee is freed from chlorogenic acid
which is component of coffee responsible for
allergic reaction in some people.
• Caffeine may be partially sublimed during the
roasting process, much of the caffeine is collected
from condensers attached to coffee roasters
 


	167. Decaffeinized coffee
• Decaffeinized  coffee is prepared by extracting
most of the caffeine from the coffee beans,
yet retaining the pleasant characteristics
aroma of coffee. Decaffeinized coffee contain
0.08% caffeine.
• Decaffeinized coffee have high price and
extensive market in America than the ordinary
coffee.
 


	168. Caffeine
• Caffeine 1-2%
•  Trignolline 0.25%
• Tannins 3-15%
• Glucose & dextrin 15%
• Oleine and palmitine 10-13%
• Proteins 10-13%
 


	169. Uses
• Caffeine is  central nervous system stimulant
• It has effect on kidneys, muscles and heart.
• It is a dietetic
• Diuretic
• Useful in the treatment of poisoning caused by
central nervous system depressants
• Chlorogenic acid and caffeol has pharmacological
actions and some of the side effects are ateibuted
to these.
• A usual cup of coffee contains 100mg caffeine
 


	170. Tea
Thea or tea
Biological  source:
Dried leaves or leaf buds of
Camellia sinensis
Family: Theaceae
Geographical source
Plant is a evergreen shrub or a tree with alternate
leaves.
Tea is indigenous to Eastren Asia. It is extensively
cultivated in China, Japan, India and Indonesia
 


	171. Tea drying is  special
• Green Tea: Green tea is prepared in China
and Japan
• It is prepared by rapidly drying the freshly
picked leaves in copper pans over a mild
artificial heat.
• The leaves are then rolled in the palms of
hand as they dry.
 


	172. • Black Tea:  Black tea is prepared in Sri
Lanka and India
• It is prepared by heaping the fresh leaves until
fermentation occur. Then leaves are rapidly
dried artificially with the heat.
 


	173. Tea
• Tea occur  as more or less crumpled, bright
green or blackish green masses.
• Its odour is agreeable and aromatic
• Its taste is pleasantly astringent and bitter
 


	174. Caffeine
• Caffeine 1-4%
•  Small amount of,
adenine
Theophylline
Theobromine
Xanthine
• Gallotannic acid 15%
• Volatile oil (yellow) 0.75%
 


	175. Uses
• Stimulant action  due to caffeine
• Astringent action due to tannins
• Smooth muscle relaxant due to theophylline
• Diuretic action due to theophylline
• Theobromine has also diuretic and smooth
muscle relaxant action but it has little central
nervous system stimulant action
• Therefore it is preferred over caffeine in patients
having cardiac edema and angina pectoris
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