ADVANCED H GER 1 Medi ci nes

MEDICINES

Drugs are substances which alter the biochem cal processes in the
body. W say they are 'pharnacol ogically active'.

Beneficial drugs are called nedicines. OH

The first primtive nedicines were [:::]::
C=0

extracted fromplants. Salicylic acid is |
an anal gesic (pain reliever) obtained OH
fromw || ow bark. Salicylic acid

Sone of the first synthetic drugs were derivatives of these natura
conmpounds e.g. the reaction of Salicylic acid wth Ethanoi c anhydri de
produces Aspirin - an anal gesic, antipyretic (lowers tenperature) and
anti-inflammatory:
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Salicylic Et hanoi ¢ Aspirin Et hanoi c
acid anhydri de acid

45000 tons of Aspirin are consuned in the world every year

Most drugs work by binding to receptor nolecules - proteins on the
cell surface or enzynes. Pharnmacophores, functional groups on the
drug nol ecul e, have the correct shape to fit into active sites on the
receptor nol ecule and bond with functional groups on the receptor

nol ecul e.
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By conparing the structures of drugs with sim/lar pharnacol ogi cal
activity, the pharnmacophore can be identified.

e.g. Both Gsplatin and Carboplatin can be used in the treatnent of

t unours:
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The group:
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is the nost |ikely pharmacophore as it is common to both nol ecul es.
There are two types of drug nol ecul es: Agoni sts and Ant agoni sts

Agoni sts are drugs whi ch produce a response when they bond to the
receptor.

| Agoni st
Recept or '

Response
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Ant agoni sts are drugs which bond to the receptor but do not produce
a response. They therefore bl ock the receptor preventing the binding
of an agoni st.

Ant agoni st

IRecept or f

A consideration of the role played by agonists and antagoni sts in
nerve cells should nake this clearer

Acet yl chol i ne
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is a natural agoni st which causes a signal to pass along a nerve. The
agonist fits into grooves and bonds to active sites on the receptor
nol ecul e:
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Agoni st drugs can be given which mmc the action of the natural
agoni st and therefore enhance the body's natural response

e.g. Methacholine, given to reduce blood pressure, has a simlar
shape and phar nacophores as acetyl choline
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and is therefore able to fit into the receptor and produce a response
just like acetyl choline.

Atropine, given to dilate the pupils of the eye, is an acetylcholine
ant agoni st :
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It is able to bond to the receptor because its shape is simlar to
acetyl chol i ne.
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Chiral Drugs

When the nol ecul es of the drug are chiral, the receptor proteins are
‘stereospecific' - they accept either the (-) or (+) isoner but not
bot h.

Recept or

Goups 1,2 and 3 on the Groups 1,2 and 3 on the
receptor are able to bond to receptor are unable to bond
the respective groups 1,2 and to the respective groups 1,2
3 on one isoner of the chiral and 3 on the other isoner of
nmol ecul e. the chiral nolecule.

It is therefore not surprising that the (+) and (-) forns of drugs,
or any other substrates, have very different effects on our bodies.

Exampl e 1.
CH, CH,
H H
H,C=C H,C=C
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CH, CH,
(+) - Li monene (-)-Li nonene

(snelI's of oranges) (snells of |enons)
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Exampl e 2.

(¥)-Thal i dom de was once given during pregnancy as a sedati ve.

Doctors were unaware that only the (+) formhad a sedative action;
the (-) formcaused defects in the unborn chil d!
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Ot her Interesting Drugs

Adrenal in A natural body agoni st which causes a rise in
bl ood pressure and a raci ng heart

Sal but anol An agoni st used in the treatnent of asthnma
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Mor phi ne

Pr opanol ol

Penicillin

Sul phani | am de

Medi ci nes

An agoni st whi ch reduces pain (anal gesic).

An ant agoni st whi ch bl ocks access of adrenalin
and therefore | owers blood pressure. It is used
in the treatnent of heart disease.

An ant agoni st which kills bacteria (Antibiotic)
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An ant agoni st which kills bacteria (Antibiotic)
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N.B. Both Penicillin and Sul phanilam de bl ock

enzynes in the bacteria which cause
di sease.



