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The remarkable ability of small amounts of LSD to
produce in normal human beings mental symptoms
which resemble schizophrenia! is well known. The pos-
sibility suggested itself to us that mentaliliness might be
associated with the formation of an LSD-like metabolite
from normally occurring precursors. If such an hypo-
thesis were to be considered, the question of the precursors
and their possible metabolic transformations would arise.
We wish to outline a pathway by which tryptophan
might give rise to lysergic acid (see iigure)
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Tryptophan (I) when cyclized and condensed with
a-ketoglutaric acid may form structure III. Oxidative
decarboxylation and the subsequent loss of carbon
dioxide would yield structure V. The introduction of a
one-carbon fragment to form ring D followed by methyla-
tion may result then in the formation of lysergic acid
(VI1). Some of the steps in the sequence may proceed
through a number of intermediary enzymatic reactions.

A similar metabolic scheme (see figure) might account
for the origin of the lysergic acid nucleus in the ergot
alkaloids. VAN TAMELEN® suggested a biosyrnthesis start-
ing with 5-hydroxytryptophan which employed di-
hydronicotinic acid as an intermediate. HARLEY-Mason3
also proposed 5-hydroxytryptophan as the precursor, but
with f-ketoglutaric acid as the key intermediate. WEND-
LER! evolved a pathway which depends upon tryptophan
and citric acid, whereas RoBINSON's scheme® employed
succinic acid. Our scheme, on the other hand, utilizes
tryptophan and a-ketoglutaric acid.

Substituted lysergic acid may be obtained by starting
with the appropriately substituted tryptophan. Thus,
2-hydroxytryptophan would vyield 2-hydroxylysergic
acid. It is interesting to note that LSD is detoxicated by
hydroxylation in the 2-position. UDENFRIEND and co-
workers® have demonstrated that 5-hydroxytryptophan
is the precursor of serotonin, and therefore, it may be
available for the synthesis of 12-hydroxylysergic acid.
The LSD-like metabolite referred to earlier may be
lysergic acid or a derivative with a side chain of unknown
structurc. Many variants of lysergic acid have been
prepared and tested for psychotomimetic activity, and
1t appears that the diethylamide is the most active?. This
does not exclude, however, the possibility of a mon
active side chain which has not as vet been tested.
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"KORNFELD ¢t al.® have synthesized lysergic acid start-
ing with 1-benzoyl-dihydro-3-indolepropionic acid. The
synthesis which we have suggested (see figure) may
provide a laboratory method of preparation of lysergic
acid and its derivatives. The reaction types are known,
i.e, ring closure, aldol condensation, loss of carbon
monoxide from a-ketoacids, loss of carbon dioxide from
a, f-unsaturated carboxylic acids, the Mannich reaction,
and methylation, but have not been applied specifically
to the proposed intermediates. The 2-, 12-, 13-, and 14-
hydroxy, methoxy and other substituted lysergic acids,
which might become available if the synthesis is success-
fully completed, may find use as tranquilizing agents
and central nervous system depressants, as antihallu-
cinatory agents, and may have other valuable pharma-
cological properties.

Zusammenfassing

Ein LSD-dhnliches Stoffwechselprodukt ist moglicher-
weise mit Geisteskrankheit gekoppelt. Eine Biosynthese
der Lysergsidure und ihrer Derivate, die Tryptophan und
a-Ketoglutarsdure als wichtige Intermedidrprodukte
enthdlt. wird vorgeschlagen.
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(Hypothése concernant la biosynthese de 1l'acide lysergique)

On a pensé que les psychoses peuvent &tre assocides &
la formation - & partir de substances normalement pré-
sentes - d'un métabolite similaire au ILSD. L'auteur déerit
les processus par lesquels le tryptophane pourrait donner lieu
& la formation d'acide lysergique. le métabolite similaire au
LSD pourrait &tre l'acide lysergique ou un de ses dérivés avec
une chaine latérale de structure inconnue.
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