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Drug Synthesis
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1. Introduction:Total and semi-synthesis of
Drugs
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Drug synthesis- Definition
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.This is the preparation of raw material- drugs by sequence of chemical
reactions using suitable starting materials, reagents, solvents and
experimental conditions.
. Some reactions are catalyzed by enzymes or specific microorganism.
. Drugs of simple structure are made by one or two step

reaction but the more complex structures usually need several reactions
(multi-step synthesis).
This study doesn’t refer to the preparation of formulated drugs (dosage forms)
but only the raw material- drugs.
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Drug productlon and orlgm
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Total synthesis of drugs
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. About 33% of the drugs are obtained by total synthesis.
. Several pharmacologically- active natural products
which were originally obtained directly from natural sources
or by semisynthesis way, are today more economically
prepared by total
synthesis such as:
- chloramphenicol
- D-penicillamine
- caffeine,
- epinephrine
- dopamine..
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Synthesis- intermediates and Primary chemicals
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. The starting materials used for the preparation of drugs
might be quite simple in their structures (primary chemicals)
or more complex (Synthesis- intermediates)
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primary chemicals — intermediates ..... — drugs
Examples:
1. The synthesis of the antibacterial sulfonamides
could be started from the available acetanilide as an
intermediate or from the benzene as simple
primary chemical :
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Semi- synthetic drugs
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. About 25% of drugs are prepared from compounds obtained
from natural products: plants, microorganisms cultures. ...
. These drugs are said to be drugs prepared by semi-
synthetic methods ( semi-synthetic drugs).
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Examples: i
- The synthesis of - lactam antibiotics.
- The synthesis of steroids.

Semi- synthesis of B— lactam antibiotics from
6-APA

* 6- aminopenicillanic acid (6-APA) is isolated from the
Penicillium chrysogenum (fungus) culture.

* 6-APAis used as starting material for the synthesis of some
B— lactam penicillins antibiotics (cloxacillin, ampicillin,
amoxyecillin.. )
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Diosgenin is a natural ster0|d obtal ed from the roots o
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- cortisone, progesterone  testosterone’and oestrone



Microbiological reactions in the synthesis
of corticoids

 Microbiological reactions, catalyzed by particular
enzymatic system, usually perform specific reactions with
high purity, yield, regioselectivity and stereospecificity .

+ Progesterone, by means the microorganisms Rhizopus
Nigricans, undergoes regioselective and stereospecific
hydroxylation at carbon 11 giving

11-a- hydroxyprogesterone . This compound is the key-
product for the synthesis of coticosteroids such as
cortisone.

Microbiological 11-a- hydroxylation of
progesterone, synthesis of corticoids

Rhizopus
Nigrican

progesterone 11-alpha hydroxyprogesterone
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corticosteroids
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The experimental conditions of the chemical
reactions

+ In addition to the reagents and the starting materials
the synthesis of drugs in general also need solvents
as reaction medium and for the purification of the
products via recrystallization.

- Inorganic acids and bases, organic bases, catalysts
and other auxiliary chemicals might be needed

Total Synthesis of Drugs,
Primary chemicals and Intermediates
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* The following figures illustrate a trees of especially important
intermediates (figures 1 to 3) derived from acetic acid u=aas
diwd) hydrogen cyanide b (passapand ethylene oxide
: O s g,

These intermediates are the key of compounds used in
synthetic processes leading to an enormous number of drugs
» Also the figure 4 to 6 show the trees of intermediates based
on the industrial aromatic compounds toluene ¢z5s , phenol
,and Jsié chlorobenzene ¢jususls .
» Further key compounds are shown in table 4
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Fig. -1 Intermediates from acetic acid
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