8 Antiparasitic Drugs

of drugs was found to have radical curative
ability against the relapsing malarias. Several
hundred analogs were tested during World
War II and of these, primaguine (161) sur-
vivestothe present day for short-term useasa
radical curative (215).
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Quinacrine (162) is an obvious embodi-
ment of the principle outlined above; as a de-
rivative of both quinine and 9-aminoacridine
it combined a known antimalarial with a
known antimicrobial. The result wasa useful,
relatively nontoxic antimalarial, although it
stainedtheskin and eyeballsydlow (216).De-
spite this side effect and a high incidence of
gastrointestinal disturbance, quinacrine was
widely used duringWorld War IT by European
troopsin East Asa. Theavailability of the re-
sults of medicinal chemistry research to both
sidesin wartimeis a curious feature o anti-
malaria development, highlighted below.
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As has been explained, the mgjor stimulus
for research into synthetic antimalarials was
not so much the therapeutic inadequacy of
guinineasthe potential lack of availability in
times of social upheaval. DuringWorld War 11,
the United States encouraged the planting of
Cinchona in Costa Rica, Peru, and Ecuador
(216). The total synthesis of quinine was too
difficult inthel1940sandisunlikely to become
economicaly viable even in the new millen-
nium. This problem was partly overcomewith
quinacrine, which was used widdy in World
War II, although quinacrine has the defects
described above. The conceptual derivation of
chloroquine (163) from quinacrine is obvious
and apparently happened twice, in Germany
and the United States, the latter about 10
years after the Germans had discarded the
drugasbeingtootoxic! Thestory of theredis-
covery of chloroguineisfascinating, asan ac-
count of human muddle and migudgment, fi-
nally leading to an extraordinarily valuable
drug (216).
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(163) chloroquine

Over decadesaf sublethal exposure the re-
sistanceof all typesof malariahasincreasedto
apoint where chloroquinenolonger offerscer-
tain protection (217). With the partial excep-
tion of quinine and dihydroquinine (218), re-
sistance to antimalarials had reached the
stage at the time of the Vietnam war where
moreresearch wasrequired. The development
of mefloquine (164) wasa continuation of the
World War II effort, with a gap of about 20
years. Resistance to chloroquine had deve-
oped widdly during that period, but surpris-
ingly lessso to quinine, given the obvioussim-
ilarities in structure. This observation
stimulated a reappraisal of quinolines, known
asquinoline methanols, which bear a hydroxy
group on the a-carbon of a substituent at-





