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* |n this chapter we willcgisscuss very important

morphing

compounds {Opium, Morphinan) alkaloids as
well as alkaloids of c@arare and the alkaloids of
@ipecac.

* This is the basic structure of Isoquinoline and
Tetrahydroisoquinoline.
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Quinoline alkaloids:

¥Isoquinoline alkaloids come form[tyrosine] while
%quinolines come from[tryptophan| the difference
between quinoline and isoquinoline is the place of the

nitrogen atom.
* |nisoquinoline: nitrogen atom has a number of 2.

* |n quinoline: nitrogen atom has the number.
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2. 0pium Alkaloids

 Now we’ll talk about the opium alkaloids that are until the
moment being manufactured from the opium powder. And
there is no way that it can be prepared in the lab to give the
exact effect.

* The understanding of these compounds and how they
work led to alternatives that would give the analgesic effect
but without the addiction which is one of the drawbacks of
opium alkaloids that are used as analgesics and known as

harcotic analgesic compounds. 2% (L) ) 2 o s
oo3) o a1 (Xoa —3 [used Forpatiants i Bueir gnd -stage disease]

* Of course narcotic effect is different from one compound to
another and the most narcotic effect is found in morphine




Opium Alkaloids

Opium is considered among the first compounds that were used
and studied by human, it was used to treat diarrhea since it has
constipating effect. Also it was used to treat pain and to do
surgeries, and its use goes back to 4000 years B.C and many ancient
cultures have used it in many countries except for Africa.

Morphine was the first product to be isolated from the opium
powder, and its structure was identified by the chemists according
to the old techniques like the hydrolytic method which means that
we extensively study the hydrolytic products to be able to know the
original compound, and this method Is before NMR or mass
spectroscopy were invented.

Today India is the country licensed to grow the opium puppy for
the extraction of active products for industrial purposes
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The reductionist approach to medicine began with the isolation of opium alkaloids
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Origin: is the air-dried latex or milky exudate obtained by

CEE——

incision from the unripe capsules of Papaver somniferum:
Papaveraceae.

It is worked into irregularly shaped masses and is known in
commerce as /ndian opium

somniferum: produces sleep




Opium Alkaloids

Opium powder is obtained from the puppy capsule the scientific name is
Papaver somniferum from the family of' Papaveraceae. And this milky

material (latex) is obtained|byjmaking cuts in the outer laver of the Collechion Tme s
capsule which is immature and has different colors, and when the capsule
color turns from‘purple to'green then it is the perfect time to collect it.

It was called opium from the Greek word (opion) which means]?)ain; it was
then called opium because it is easier. ™= - 53141 )

Now this material that comes out of the capsule’s cuts isEoIored whitej‘;. s
(like milk) and once it is in contact with air it will be oxidized and turns 2 Capsule
brown: (w! O anS\S s)asb a4 %
after making the cuts in the capsule the latex will start to come out, we

call it . (oozing of the latex)

The latex will solidify and accumulate and the collected by special knives
in a stainless-steel or aluminum container, and its texture is elastic and
sticky with a uniform brown color. Oleos *
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Opium alkaloids

* By exposure to air, the opium acquires a suitable consistency for
packing. Fresh opium is pale to dark brown and plastic.

N It contains 9-12 % morphine.
“e. Note that the opium powder is colored brown not white like the

cocaine! G
* We have this thing that is called the(poppy seeds that are used
sometimes at the bakery stores and on certain types of bread

* these seeds have nothing to do with morphine! They are seeds
collected after the full maturation of the opium capsule and does
not contain any addictive material.

@ There are people who take opium as injection others smoke it and
some even eat it and all of that leads to addiction.

W The capsule is v. small, if we didn’t cut it to get the latex out then
the capsule will turn into a beautiful flower that is similar to Olazl)
@adbut the later flower has no opium alkaloids at all!
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Opium Alkaloids

* Opiates are anything prepared from the natural opium
powder, and the percentage of morphine in it js|10%Jand e
called standardized opium powder and we us&lactose as | o2
diluent and some poor countries may’ﬁse coconut hair.ccp/m _j;

* To make sure that my opium powder sample has the
needed amount of opium alkaloids we do an analysis to
inspect the presence of meconic acid
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History of use

* Crude oputmd_flas been used as analgesic andsleep-
17 yy

inducer (narcotic) and for the treatment of coughs

~* Pawdered[opium

el
i soquiuding Ipecacuanha

to give a s’é')datlve and diap

was, ¢ combined with, powdered
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Codeine

effect to take at the onsets of colds and influenza

* |t has traditionally been smoked for pleasure \(L‘:;«!
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Principal compounds found in the
opium powder:

Morphine (the most used compound in the world from the
opium alkaloids)

Codeine, Thebaine, Papaverine, Noscapine and Narcotine.
To classify them according to basicity:

1-strong basic compounds (because of the presence of
tertiary or secondary N and usually around it are a group of
electron donating functional group that increases basicity)
Morphine, Codeine and Thebaine.

2- Weak basic compounds (because they are close to
electron withdrawing groups and so

their basicity is less): Papverine, Noscapine and Narcotine.
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The biosynthesis of Morphine is strange in that we started with methylated

compound which is Thebaine and by demethylation we obtain morphine.

Crude opium contains 10%
morphine in best cases 20%
and this is considered a
huge amount.

thebaine P me\ C a l(b% ) codeine
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Morphinan alkaloids are 7
Thebaine, Codeine and ,0[4314414 l: C Jol
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In fact, it is the most widely therapeutically used opium
alkaloids (main representative).

Antitussive and mild analgesic agent.

it is 3-O methyl morphine.

it can be metabolized partially byE/er enzyme~s_‘(de-
methylated) to produce morphine =2 so it produces/}_‘hé
morphine-like analgesic effects but little euphoria.;3 ",

it's about one —tenth (1/10) the potency of morphine.

—So0, relatively it is a safe non-addictive medium analgesic
—for sure- when used within the therapeutic doses, if
exceeded or used for a[orolong period of timE_(there will be
-definitely- dependence, addiction and also constipation.

[
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Thebaine
- e izl ST 41

In fact, Thebaine hasn’t been introduced to the therapeutic utilization,-
instead- it has been considered as a one of the most important raw
materials used in the production of other morphinan drugs such as

morphine, codeine and semi-synthetic opiat

Nowadays, some countries cultivate g genetically modified papaver
somniferurﬁ_{which produce thebaine as a major constituent rather than
morphine and codeine. UL Cals Thebame 5«{;‘ 8w [pab Lus
Why?? oA Az S ol sy e

smaTo overcome obtaining|direct morphing which can be easily converted to

heroine

=1t is a way to restrict the misusing of opium alkaloids.

*One of the countries which -restrictly- cultivates this modified papaver
somniferum is Australia, it doesn't produce morphine or codeine as major
constituents anymore instead all morphinan alkaloids are based on
Thebaine production which is semi-synthetically demethylated to any of
them, only according to the demands.



Morphine

W\ Morphine: which is the major component of the opium
powder and belongs to the group of morphinans (which are
a phenanthrene structures and at the second ring of this
structure we have acarbon-nitrogen ring (2 carbon bridge-
N bridge) (carbon

\ no.13 is attached to the nitrogen via 2 carbons (15 and 16)
that gives another ring that is found on another plane.
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* So the morphine structure is a 5 ring structure containing one
aromatic ring, piperidine ring and 1 benzene and 1 hexene ring
which is partially saturated because we have a double bond
between carbon no.7 and 8).

 Morphine is a phenolic compound (because the benzene ring has a
hydroxyl grpon carbon no.3) and also carbon no.6 (which carries a
hydroxyl grp and makes an alcoholic functional grp).

Tetrahydroisoquinoline




Morphine

In another way we have a phenolic and alcoholic function. Grps in
the morphine and it’s the basic difference between the morphine
and codeine. And it is used to make sure that we have a morphine
and codeine structures in the opium powder.

For example: If we want to distinguish morphine as a powder from
codeine (both have a white powder) then we can use the phenolic
grp of the morphine which can easily react with strong basic

compounds like[NaOHJorKOH|,
2 P\d&- BC\Sa Tilyarions

Tetrahydroisoquinoline



Morphine

. I\/Iorph2§e is a narcotic compound (easily separated) that
causes®uphoria aneaddiction. el

. * And one of its adverse effects is the |constipating effecﬂ
%fiﬂ)\itu‘s(that’s why they us€’it as a treatment for diarrhea).
f;;;_f&, Withdrawal symptoms| need a long time for the person to

~ get rid of it (takes from 2-3 weeks

* Another problem about morphine is the(nausealand
[vomiting/associated with its use and so we usually give the
patient an anti-nauseating agent along with the drug.

 Morphine has both injectable and oral form (tablet form
and is under strict observation from the government and
only by a prescription), while the injectable form is a salt
form.




Morphine
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Morphine is metabolized in our body form to_glucoronldes which are
readily excreted.

—|n fact, theoretically we have 2 —OHs in the structure of morphine at
positions (3 and 6) so we can form: morphine-3- glucoronlde morphine-6-
glucoronide or morphine-3,6- diglucoronides. —tTue (e

* But what has been found in our bodies thatimorphine=3=glucoronide
metabolité is not very stable asimorphine-6-glucoronide, the bond
between the aglycon and the sugar('art (glucoronic acid) can be easily
broken down during metabolism. ™ Sorm 1 vsre shal)e -

—So, morphine is eliminated from our bodies in form of morphine-6-
glucoronide.

morphlm 6-O-glucuronide
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L *Scientists isolate this metabolite (morphine-6-

glucoronide) and by analysis it has been found

that it possesses a very potent analgestic activity

even more potent than morphine itself.

¥ oM
* > Accordingly, mo?b{hf\\r%zé ¥6‘g|uc”ﬁon|de has been

prepared[eml synthetlcaljto be used with
terminal cancer patients since it is significantly
hydrolyzed in the gut; it is much less effective
taken orally than when administered by injection.
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* 2-morphine which is considering as an acidic
compound although it has alN. =2 this acidity is
related to the presence of a phenolic —OH in
Its structure.
* Why this is important?-: =225 5.5

* —2>This acidity will facilitate the isolation of
morphine from crude opium alkaloids extract.
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Ilbn al- Quff was an Arab phyS|C|an and surgeon and author
, he was used anesthesia by inhalation , by using anesthetic

spong.

The sponge was soaked in a boiled solution made of water

b ~with cannabis (from Arabic hasheesh Jiiaysopium( from
Lo Arabic afiun 0% ) and belladonna (from Arabic cit alhuscin
Crandl ), 7%
* Thelanesthetic spongéwas placed it over the patient face,
the liquid which is absorbed by the mucous membrane of
nose and mouth .
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* Papaverine itself is an ingredient of crude opium (opium alkaloids) but it is not a
morphinan alkaloid.

e Structurally, it is not a benzyltetrahydroisoquinoline but it is a benzyl-isoquinoline
since it possess a double bond in the heterocycle.

 —>Morphinan alkaloids are Thebaine, Codeine and Morphine only.
* *It has no analgesic or hypnotic properties, but it@laxes smooth muscle in
* blood vessel and as a spasmolytic agem ey LRy

* Until the discovery of the oral sildenafil(Viagra®), it has been used as an effective
treatment for male impotence, being administered by direct injection.

 —>Nowadays, this use is neglected.j S o N\
T B alds @
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papaverine
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@'Noscapine (narcotine in the past)

—=3= yery potent antitussive agent compared to codeine.

Despite many years of use as an antitussive, the finding that
Noscapine may have teratogenic properties (i.e. may deform a
fetus) has resulted in noscapine preparations being withdrawn
from the market.

* 1t has'no analgesic or narcotic action so its original name
‘narcotine’ was changed to reflect this lack of narcotic action.

*based on the fact that all toxic substances are investigated for
their antitumor activity, it has been found that noscapine is
possessing this activity in a similar mechanism to that of colchicine
—>antimitosis. <)) 24 ==

But because of the teratogenicity, it is still for this purpose.

— Recent studies are held in order to decrease this teratogenicity
and increase the antimitotic activity by the production of possible
semi-synthetic derivatives of noscapine.



.2 Apomorphine

* Qbtained bv heating morphine in the presence of acid which lead to
a completely changed structure (ex; the ether linkage is eI'@inated)

has no analgesic properties, but morphine’s side-effects o hausea
@nd vomiting are highly emphasized.

* isapowerful emetic and can be injected for emergency treatment
of poisoning (differs from other emetics in being parentally rather

than orally). 9L} a7 BN
~W/awa,gz4u s

apomorphine



CY D Synthetic derivatives:
(@ Dextromethorphan:

One of the most widely used morphine analogues in the
therapeutic purposes.

A
potent antitussive agent. &) =) <

in lab preparations we obtain both isomers: dextromethorphan and
levomethorphan but it has been found that dextromethorphan is
lacking the analgestic activity with potentiated antitussive activity.
While levomethorphan is possessing analgetic and antitussive
activities.

—In fact, since this combination is not requested,
dextromethorphan alone is the preferred drug material, being
completely non-addictive.

Now, the other synthetic derivatives of morphine which we will
discuss now, all are possessing analgetic activity differing in their
duration of action ...etc




Synthetic derivatives:
@) Pentazocine

e * Structurally, a morphine-like structure where the ether
bridge has been omitted and the cyclohexene ring has been
replaced by simple methyl group and the N-methyl is
replaced by aliphatic chain.

* * Pentazocine has both competitive agonist properties, and
although it is a good analgesic, it can induce withdrawal

v, - W
symptoms. i 0 itt

* Note: all synthetic cpds do possess CNS euphoria addiction
and tolerance.

pentazocine



<2 ol « Pethidine (meperidine):
b g Lo
?__{Lﬁ_- *very simple in structure (because it has been found in
order to produce a morphine-likea-*activity in the human
brain the requirements are aromatic ring and

X% piperidine system possessing a chiral center).

* * Short-acting, quick and short-duration analgesia,
used nowadays as a pain killer parentally in surgery.

EtO,C
N~ Me

pethidine
(meperidine)
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* *jsarecent drug firstly synthesized in 1980 as
anfanalgesic| it wasn't causing addiction but
recent studies show that tolerance can be

developed.

| MeOJ ]
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tramadol
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+ Methadone:

 *Methadone is orally active, has similar activity to morphine, but is
less euphorigenic and has a longer duration of action. Although it is
as potentially addictive as morphine, the withdrawal symptoms are

different and much less severe than with other drugs such as o
L) herom SO that methadone and Buprenorphinel(a semi-syntiretie 2
S ly used for the treatment and ~ )

~ rehabilitation of heroin addicts.

e Ex: withdrawal symptoms with methadone don’t appear before 48
hours but in morphine or heroine a second urgent dose needed

within the next 24 hours.

@)
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methadone
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# Naloxone

* Naloxone is pure antagonists especially in overdose.
* Naloxone, sold under the brand name Narcan
) Administration to opioid- de?endent individuals may cause

,j,_d;/ "(sympto‘rﬁs/c?fﬁplmd withdrawal, including restlessness,
-4 agitation, nausea, vomiting, a fast heart rate and sweating.
To prevent this, smaII doses every few minutes can be given
until the desired effect is reached-/ [/J,m/ Ay 0*‘-9—” slad) D

* Naloxone is a pure ommdéantaéomstblt works by reversing
<o the depression of the central nervous system and
o,;@_fres iratory system caused by opioids.! >W~U’M’ Lpo

UV The drug was approved for opioid overdose by the Food
and Drug Administration in 1971.




