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ABSTRACT

Some of the background to the biosynthesis, synthesis and uses
of ergot alkaloids has been reviewed.

A novel synthesis of the indole system has been used in an
attempt to synthesise a derivative of the tricyclic Uhles ketone. A
variation on this method has been carried out using 3-indole propionic
acid as the starting material. The novel synthesis of the indole ring
system has been deveToped into a synthesis of a 4Fsubstituted indole.

A number of literature methods for the synthesis of 4-
substituted indoles have been investigated, and their usefulness in
the laboratory assessed. A modified Reissert synthesis has been
carried out, along with a Batcho-Leimgruber synthesis. Also the use
of a thallium based method and palladium catalysed carbon-carbon bond
formation have been investigated.

A novel synthesis of p-benzoquinones has been discovered, by
oxidation of aromatic sulphonamides. This method has not been
optimised but low to moderate yields of quinones have been achieved.
This method was used in an attempt to synthesise o-benzoquinones,
but was found to be unsuitable.

A novel synthesis of aromatic thiol esters'has been developed
starting from simple substituted benzaldehydes esters and
methyImethylthiomethylsulphoxide. The resulting ketene thiocacetal
monosulphoxide was treated under the same conditions as those used in

the novel indole synthesis. High yields of thiolesters were obtained.



CHAPTER 1: BACKGROUND AND AIMS.
1.1. GENERAL.

Ergot is the resting stage or dry schlerotium of the fungus
Claviceps purpurea, which attacks cereals, particularly rye. Ergot
alkaloids have also been isolated from other groups of fungi
(Phycomycetes,‘Ascomycetes and Basidiomycetes) and some higher plants.
Ergot was known as early as 600 B.C., as a scourge that -afflicted many
peopie. | | .

Ergot poisoning was quite common and went under a number of
names, Holy Fire and St Anthony's Fire (to name but two), the names
being derived from the burning sensation and resulting gangrene in the
extremities, caused by vasoconstriction of the blood vesselsl. The
earliest alkaloids to be isolated from ergot were obtained in 1905 by
Barger Carr and Dale2. They isolated ergotoxine which was a°
crystalline product, and was thus thought to be a single substance. It
was later found to be a mixture of three alkaloids; ergocristine (1),
ergocornine (2) and ergokryptine (3). To date approximately twenty

alkaloids have been isolated from ergot.

CHs




(1) R = —CH.Ph

(2) R = =CH,CH (CHy) ,

(3) R(x) = ~CH,CH (CHa) ,
(3) R(R) =

~CH (CH3) CH,CH4

One of the first synthetic alkaloids was lysergic acid diethylamide
(LSD) (4), the well known hallucinogenic drug. This was synthesised in

1939 by Albert Hoffman, who discovered its effects by ingestion of a

small sample in the laboratory.

A1l the alkaloids are derivatives of lysergic acid (5), where the

carboxylic acid hydrogen has been replaced by various side chains

(either simple or complex), or the whole acid group has been replaced

as in lergotrile (6).
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The naturally occurring, pharmacologically active alkaloids are
the Tevo(-)isomers; the dextro(+)isomers are inactive. The ergot

alkaloids all contain the tetracyclic ergolene or ergoline ring system3.
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The ergot alkaloids can be divided into four main structural

groups: -
1) clavine alkaloids 2) lysergic acid group
CHs HO-C CHs
HO
N
N N/
H H
ELYMOCLAVINE (7) D-LYSERGIC ACID (5)
3) lysergic acid amides 4)peptide alkaloids
H 0 Pr\ |
I (] o
lﬁo\\v/,g\\N/,C N,Ckb 2
CHal H
H N
X N,
H

ERGOMETRINE (8B)

ERGOTAMINE (9)



The naturally occurring lysergic acids are divided into compounds
with a double bond in the 8-9 position (8~-ergolenes) and in the 9-10
position (9-ergolenes), and all members of the group are methylated at
the’N—6 position. Also the two asymmetric carbon atoms in positions 5
and 10 (in 8-ergolenes) or 5 and 8 (in 9-ergolenes), allow a further
c]assificationAaécording to the steric position of the substituents in
positions 8 or 10. The 5H atom always has the g-configurations.
There are various other classes of compound which are also
isolated from érgot. They include pharmacologically active amines such
as tyramine,histamine and acetylcholine, and o0ils such as ergosterol,

which on irradiation with ultra violet light forms vitamin Do.
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0 CHs
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