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Alkaloids derived from L-Orinthine:

* Orinthine is non-protein amino acid that/wimﬂ\-w

——

posses two amino groups one is alpha (a) the
[ Jotheris Delta (8) provides C,N N building block

to the alkaloids; found with PyrroI|2|d|ne,

Indolizidine, Nicotiana and Tropane alkaloids .
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Tropane

* Tropane is a bicyclic amine that has a pyrrolidine and a
piperidine ring sharing a common nitrogen atom and 2
carbon atoms. It is the common structural element of
all tropane alkaloids

* Tropane is an optically (@actlve compound has 7
carbons ring with 1,5-nitrogen bridge.
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Tropane Alkaloids

* An example on a compound from this family is
Atropine which is a natural drug because
syntheas@ ec,anammaﬂMalblecomparmg to

the isolation from the nature. S| _¢ (P 2 2
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* Tropane Alkaloids are not wildly distributed

* Tropane alkaloids are developed from the@

@nembered ring Pyrrolidine. P dopm

(‘am‘a

e Tropane Alkaloids occurs in Solanacede, o
" “Erethroxylaceae (smaII but important family, "
because cocaine is isolated from it) and
Convolvulaceae. e ol L §
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* tropane alkaloids come as(esters, each have an

alcohol part and acid part ., ...
ued | Scoplamine (hyoscine)
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Alcohol part in atropine is tropane ring

 Tropane ring is the parent base of severa

alkaloids

heterocyclic ring plus/ six-memberec

(bi-cyclic). i.e, _five-memberec

heterocyclic ring (Pyrrolidine and Piperidine)
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Tropane comes as alcohol

* Two types of alcohol isomers:

1. Tropan-3a-ol (Tropine) it’s the preferred

alcohol moiety from the family Solanaceae +
| /

Erethroxylaceae- Goaine ~ abvipin

2. Tropan-3Bol (Psuedotropine)
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oChval coder of Cocana s o an ofuhd pw“f' b¥ i byepike i 0cid Pask
Different alcohol parts in tropane

alkaloids
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In the case of cocaine : we use|ecgonine|as

" C\A;bptically active alcohol moiety and benzoic

“”Wwa&dfhic IS optlcaﬂ@actlve. Presumably the

-« optical activity of cocaine is due to the alcohol

moiety while in(hyoscyaminesis due to the acid
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The acid part of the ester

As we have differences in the alcohol moieties, we also
have different acids forming the alkaloids , several acid are
used , to start with there are many aliphatic acids occurring
in the plant and all of them can form their corresponding
tropane esters , the most important acid that is found in all
solanaceae aIkaI0|ds is ‘tropic acid’} the carbon adjacent to
the aromatic ring (the carboxyl/group ) is asymmetric
carbon and is responsible for theﬁ)p\cal rotation of tropic
acid. Caust of ] m}"» mable Lh acd pma of

ua“‘

Tropic acid can be dehydrated (-H20) to—> atropic "acid.
Atropic acid can be dimerized to give—> isotropic acid, so
tropic acid and its derivative as well as its isomers (L-tropic,
D-tropic and their racemate) are important acid moiety of

the Ero—pane alkalOidS‘)&%Aszow [ do o)) > @bbropienad
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Aromatic acids originating from
shikimic acid pathway “SAP”
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Tropane alkaloids are composed of 2 parts

Tropane alkaloids are esteric compound of atropine nucleus in alcoholic form bound to an
acidic moiety (tropic acid).
Atropine: —s Selavaceae

The most important compound related to this group (atropine alkaloids) is Atropine.

Atropine comes in naturea racemic mixture the\levg'rotatory compound in this mixture is
named as Hyoscyamine. B 8 Acbive brmm = o sequnsion

Hyoscyamine is the\active form of atropinEl

Bl Unfortunately, hyoscyamine tends to racemise after isolation.

Bl The major use of atropine at first as|antidote.
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Pharmacological uses of Cholinergic Antagonists

(Muscarinic receptor) Atropine as an example

Clinical effects  Jry we-¥~
* Decrease of saliva and gastric secretions
* Re ' f smo scle

 Decrease in motility of GIT and urinary tract

* Dilation of pupils

—

Uses

* Shutting down digestion for surgery

e Ophthalmic examinations . ¢« ovs="

* Relief of peptic ulc.ers __;oo}iw RIS o
* Treatment of Parkinson’s Disease — 7" 13w
 Treatment of anticholinesterase poisoning -

* Treatment of motion sickness
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This table shows most important tropane alkaloids (major ones) found in
atropa spp ,datura spp, hyoscyumus spp, duboiasia ...in all solanaceae plants:

L: Z_UIO D: DeXVo

°= Hyoscyamine Tropine @ropic acid
e Tro/pme ( D,Dtroplc acid
Scopolamine Scopine @tropic acid
Atroscine Scopine @I)tropic acid
—

Belladonine Tropine Isotropic acid
Aposcopolamine Scopine Atropic acid
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L-Hvoscvamine L-Cocaine

$67 min peptic ulcers topical anesthetic S
"N irritable bowel syndrome .
o Parkinson's disease cofD

- chronic obstructive\ - J .
% | pulmonary disease $1.2 bln
@ nausea JQ
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motion sickness a[ol"“o P » >/
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: antispasmodic .
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Plants containing
Tropane Alkaloids
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Stramonium leaf (Jimson weed or
Thorn apple) S #&l) -l

* Origin:-is the dried leaves or the dried leaves
and flowering tops of Datura stramonium,
Po:sou Lo
Solanaceae '

* The generic name Datura comes from the
name of the poison, dhat, which is prepared
from Indian species | g 1




Content

% Ha CH,OH
e The leaves contain 0.2-0.45 %

of alkaloids;({-) hyoscyamine
and {-Phyoscine and a little
atropine may be formed from

hyoscyamine by racemization
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@-Bhyoscyamine

(-) hyoscine (scopolamine)
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# Scoplamine (hyoscine) activity :

-different from atropine structure; it has mgroup on the
alcohol moiety

-Hyoscine under its synonym scopolamine is also well known to
have a CNS d'é‘E#essant activity, also it is used as a sedative to
control motion sickness. In the past it was used to ease childbirth
(combination of sedation, lack of will, and amnesia Qwas first
employed in childbirth) nip o' Yo 394 LG
81 Geo Q,;;{v\:‘ L=l
s\}:.'océ/,\as‘w O*."—;’\b})\

O- Ha ,CH,OH

(-) hyoscine (scopolamine)



Uses

 Hyoscine (scopolamine): has a depressant action on the
central nervous system so used as a sedative in motion
e sickness via an impregnated patch worn behind the ear to

Jh’:»j: avoid the dry mouth side effect of[the oral administration

H . ° e o . . X
hyoscine hydrobromide 0> VIGils gtsirar
y y 5z.opl&«m:w.) (< 5"\6 mevdh e UD

e Atropine: has stimulant action on the central nervous system.
It has useful antidote action in cases of poisoning caused by
cholinesterase inhibitors as physostigmine.

 Hyoscine and atropine are used in ophthalmic practice to
dilate the pupil of the eye

* Toxicity: considered very toxic in high concentrations causing

skin flushing, raised body temperature, mouth dryness,

lurred vision due to dilated pupil.




Hyoscyamus leaf (henbane)
OV oSl ) il

* Origin: is the dried leaves and flowering tops of
Hyoscyamus muticus: Solanaceae

* Indigenous to desert regions in Egypt Saudi Arabia




Contents/uses |

* 0.7-1.7 % alkaloids, most of which is@@

* Hyoscyamine or atropine are anticholinergics so used

— As antispasmodics = ( jeze
— For the suppression of secretions = — Lol

— As antidotes for cholinesterase inhibitors poisoning
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Origin: is the dried leaves and flowering tops of Atropa belladonna:
Solanaceae

Cultivated in Europe anglngA
o
The name bgilgganna come’from theEydriatic effe&\{of the alkaloid

content where it means beautiful lady referring to the ladies who
applied the juice of the fruit to the eyes giving widely dilated pupils

and a striking appearg&ca}}hough at the expense of qurred VISIOﬂ
\ |

Is called “the deadly nightshade” and in USA is called ”P0|son Black

Cherry”. The berries are particularly dangerous, but all parts of the
plant contalw even handling of the plant is dangerous

since the alkaloids are readily absorbed throughﬂ\ [f;j‘r‘;k‘j{/‘{:ji ;:
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All plant containing tropane alkaloids are poisonous
toxic plants for human being, on the other hand, some
animals are less susceptible, e.g., rabbits won’t die
from this plant. There are also several birds feed on
these solanaceae plants but are not affected by their

toxicity.

Some cases were recorded where the consumption of
rabbits or birds that have ingested belladonna has led
to human poisoning. Its toxicity is specific to human
rather than to animals or birds.



Content/uses

bd/wnna hes  awatkive  fom
'mavé;"e’ of I/\aowaavm'\w,
*10.3-0.6 % alkaloids the major of which is
E@hyoscyamine while the minor is (-)hyoscine

* The mixed alkaloid extract from belladonna
herb is used as gastrointestinal sedative and
external pain relief as belladonna plasters.
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COCA LEAVES
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Origin: the leaves of the small shrubs Erythroxylum coca
(Bolivian coca) and E£. truxillense (Peruvian coca).

Cultivated in Peru, Colombia, Indonesia

History: coca Chewﬁ% has been practiced by south s
American Indians for many years. The leaf is mixed with lime
to liberate the principal alkaloid cocaine as the free base and
the combination is then chewed. ( kyaadnsene) /4 Lyhrpie)

Cocaine acts as a potent antifatigue agent allowing the

laborers to ignare hunger, fatigue and[cold enhancing physical
activity and endurance. ol o
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Action:

eCocaine produces a Wperadrenerglc sta\j

eCocaine stimulate the cortex for a short time
MJ’W()IO@DJI,M[,J:LM/.O,

followed by depression. | Al 20 o ners e U

« Regular usage induces depression, addiction and

(;Tu-uJ’
mwfdamage to the nasal membranes. = E’fjwé‘/f ,J”»;/
& d > Q%ﬂ—p <
Jf; Cocaine is used as a local anesthetic ot

* Synthetic drugs developed from cocaine have been
introduced to provide safer, less toxic local

anesthetics. e.g., benzocaine, lidocaine.
SBVJ’LJ(-{C Lo topa



Contents

e 0.7-1.5 % total alkaloids: ({40-50 %) is (-)
cocaine, cuscohygrine (20-30 %)

——

* Essential oil: methylsalicylate
* Cocaine is Benzoylmethyl ecgonineester
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(-) cocaine
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How Does Cocaine Affect the Brain? S |
Wl a2y v o8 L)

Cocaine is a strong central nervous system stimulant that
increases levels of the neurotransmitter dopamine in brain
circuits regulating pleasure and movement.

Normally, dopamine is released by neurons in these circuits
in response to potential rewards (like the smell of good
food) and then recycled back into the cell that released it,
thus shutting off the signal between neurons. Cocaine
prevents the dopamine from being recycled, causing
excessive amounts to build up Iin the synapse, or
junction between neurons. This amplifies the dopamine
signal _and ultimately  disrupts <ormal  brain>

cm It is this flood of dopamine that causes
cocaine’s characteristic high.
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With repeated use, cocaine can cause longterm changes in
the brain’s reward system as well as other brain systems, j\
which may lead to addiction. With repeated use, tolerance

to cocaine also often develops; many cocaine abusers
report that they seek but fail to achieve as much pleasure
as they did from their|first exposure.] Some users will
increase their dose in an attempt to intensify and prolong
their high, but this can also increase the risk of adverse
psychological or physiological effects.




What Are the Other Health Effects of Cocaine?

It constricts blood vessels, dilates pupils, and increases
body temperature, heart rate, and blood pressure. It can
also cause headaches and gastrointestinal complications
such as abdominal pain and nausea. Because cocaine
tends to decrease appetite, chronic users can become
malnourished as well. Most seriously, people who use
cocaine can suffer heart attacks or strokes, which may
cause sudden death. Cocaine-related deaths are often a

result of the heart stopping foIIowed by

an arrest of breathing Sl
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lllegal production

1. The alkaloids are extracted from crushed leaves using alkali
and petrol.

The petrol extract is then re-extracted with aqueous acid

This alkaloid fraction is then basified and allowed to stand
vielding the free alkaloid as a paste (crack).

4. The coca alkaloids are often diluted with a carrier to give a
preparation of 10-12 % of cocaine

5. The powder is usually sniffed or jnhaled into the nostrils

where it is rapidly absorbed by the mucosa (the free base is
used to increase volatility). The drug may also be injected

intravenously. I
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In the 1800s, coca drinks were fashionable (like a black tea), a
pharmacist invented Coca-Cola he is the father of Cocaco/a , he
used coca leaves and the cola seeds[coca: providing cocaine, and
cola: supplying caffeine, and itsolor was due to tannins ,the
coca content was omitted from 1906 onwards because of
physiological dependence also pharmacological studies showed
that coca/ne_We drug, but the name and popularity
continue. (now contains cola extract only).

Some people consume cocaine and alcohol concurrently=> one of
the most addictive problems in the world (increased toxicity).

Coca-Cola Bottle Evolution
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