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VINCA (Periwinkle):

The dried entire plant of *Catharanthus
roseus* (L.) G. Don. (Family:

Widely cultivated in India, Madagascar,
and parts of Africa.
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Morphological and Chemical Features of the Plant

— Herbaceous

| 2 Perennial

Indole Alkaloids - Opposite Leaves

— Pink or White
Flowers

= Whole Plant Used

Dimeric Alkaloids
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CHO OH

Vinblastine Vincristine
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Chemical Nature and Biosynthesis of Vinca
Alkaloids

What is the chemical nature of Vinca
alkaloids?

They contain over 100 indole alkaloids,

with major dimeric indole—
dihydroindole alkaloids like vincristine,
vinblastine, vindoline, and
catharanthine.

How are Vinca alkaloids
biosynthesized?

They are derived from tryptophan
(indole moiety) and secologanin
(terpenoid moiety), forming terpenoid
indole alkaloids.
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Unveiling the Mechanism of Action

Tubulin
Polymerization
Interference

Disrupt tubabin
polymernzotion, nhibiting
spindle formation

.  Spindle Formation
Prevention

Prevent spindle farmation,

Mechanism of disrupting cell division

Action

Interfece with tubulin
polymerization, causing
metaphase arrest

Metaphase Arrest

Induoe metaphase arrest,
halting cell cycle progression

Antineoplastic Effect

Achleve antineoplastic effect
by diseupting oel! division
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Vinca Alkaloid Uses

Vincristine Vinblastine Vincamine
Uses Uses Uses
Treats acute Effective against Acts as a cerebral
lymphoblastic Hodgkin's lymphoma vasodilator,
leukemia, lung and testicular cancer.  beneficial in geriatric
cancer, and dementia. Vineristine Vinblastine

Hodgkin's disease.
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|dentification Tests

ﬂ OH Use Vanillin-HCl to distinguish
between Vinblastine and Vincristin

based on color,

How to identify
and apply vinca
alkaloids?

Commercial Application

— Utilize vinca alkaloids in
chemotherapy or as raw materials
for derivatives.
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Unveiling Rauwolfia's Chemical Complexity
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Reserpine

Indole alkalold used for
hypertenaion tréatment

Rescinnamine

Indole alkaloid with similar
effects 10 reserpine

Rauwolfia

Ajmaline

Dvied roots of Rauwolfia

serpenting Benth. ex Kurz indole alkaloid used for

cardiac arrhythmian

Ajmalicine

Indole alkaloid with
vasodilatory properties

Serpentine

indole alkaloid with potential
anti-nflammatory effects
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Strictosidi
Intermediate Precursor
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Blocks VMAT
Reserpine irreversibly blocks VMAT,

depleting dopamine, serotonin, and
norepinephrine.

Causes Sedation

What is the Reserpine leads to sedation due to

mechanism of
action of
Reserpine?

neurotransmitter depletion.

Induces Hypotension

Reserpine induces hypotension by
affecting blood pressure regulation.

sy 1IN Braavcarqia

Reserpine results in bradycardia by
affecting heart rate.
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Nature's Healing Power

Antihypertensive

Reserpine effectively lowers blood pressure.

Antipsychotic/Sedative

Small doses provide antipsychotic and
sedative effects.

AT Comprehensive
Ajmaline regulates irregular heartbeats. H ea Ith Beneﬂts

Cerebral Vasodilator

Ajmalicine enhances blood flow to the brain.
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Belladonna: Biological Source and Chemical Nature

Chemical Nature é}ﬁ :

: % Biological Source

Tropane Alkaloids
Hyoscyamine « g @ —~ Dried Leaves

Atropine ~ Flowering Tops
Scopolamine ~ Belladonna - Atropa acuminata
Esters of Tropine “ Atropa belladonna
and Tropic Acid
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Composition of Opium PTIOTS
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Dried Latex

The primary
substance obtained
from unripe poppy

capsules
Alkaloids
Whoic '@' Chemical compounds
A protective coating Py with diverse
on the poppy pharmacotogical
capsules effects

Phenonthrene

Mucitage Derivatives
A sticky substance p ﬁ

. A group of alkaloids
thak b':hc‘iik'::cs‘ 6 @ including morphine
and codeine

Simple ative
carbohydrates ~ Alkoloids like
providing energy : papaverine and

noscapine

Meconic Acid

An orgonic acid
found in opium
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Momtne Codens Orpavine
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Thebxne Papaveree Noscagene
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Identifying Opium Compounds

Opium Alkaloid Actions

Marquis Test

Morphine reacts with sulfuric acid
and formaldehyde to produce a
violet color.
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Morphine l ()] —
p-opioid receptor -
Meconic Acid Test agonist, inhibits pain.

Meconic acid reacts with ferric

chloride to form a deep red color.
Papaverine —
Smooth muscle

relaxant, non-narcotic,

Morphine + HNO, Test

Morphine reacts with nitric acid to
create an orange-red color.
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Codeine

Centrally acting
antitussive, suppresses
cough.




Uses of Opioids
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Semi-Synthetic
Opioids
Precursor for Morphine

synthetic pain
relievers

A potent analgesic
and sedative

Analgesic
Formulations Belladonna's Codeine
Base material for Vefsatfle A cough
pain relief Applications suppressant
medications

Apomorphine

Papaverine

An emetic used in

A vasodilator and
poisoning

antispasmodic
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SUMMARY TABLE
: Principal :
Drug Source Plant Chemical Class Alkaloids Therapeutic Uses
: Catharanthus Indole (Terpenoid | Vincristine, :

Vinca . . : Anticancer

roseus indole) Vinblastine
Rauwolfia Rauwolfla Indole Rfaserpme, Ant¥hyperte.nswe,

serpentina Ajmaline Antipsychotic
Belladonna Atropa belladonna | Tropane Atropine, : Anticholinergic

Scopolamine
. Papaver . . . Analgesic,

Opium somniferum [soquinoline Morphine, Codeine Antitussive
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Alkaloid Fundamentals

.{ﬁ, Chemical Structure

Basic nitrogenous compounds with specific
pharmacological actions

(?% Biosynthesis

Origin from amino acids, crucial for
structural diversity

e : e e
g Therapeutic Applications

Chemical basis of many therapeutic agents

Microscopy and chemical tests for
pharmacognostic identification

%51 Drug Development

Lead compounds for modern drug synthesis
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