STUDIES IN SULPHONAMIDES (
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SUMMARY

The {preparation and propertics of (wenty-four benzene-1: 4-disul-
phonamides are described in this paper.

Compounds of the salphanilamide (1) group evolved so far has provided
medical science with some of the most potent weapons for the effective
conquest of many diseases of bacterial origin.
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Out of the large number of sulpbanilamide compounds prepared sc
far, only a few have justified their introduction into extensive clinical use.
These are azo-sulphamide (neoproniosil), sulphanilamide, sulphapyridine,
sulphathiazole, sulphadiazine, sulphamerazine, sulphamethazine, sulph-
acetamide, sulphaguanidine and succinyl sulphathiazole. Most of thesc
compounds contain a heterocyclic ring in the N*-position.

A careful survey of literature in the field of sulphonamides as chemo-
therapeutic agents would reveal that a lot of attention has been bestowed
in modifying the sulphanilamide molecule (I) by the introduction of suitable
substituents in the N and Né-posilions so as to render it specific against
certain types of bacteria and to eliminate some of its undesirable reactions,

Correlating structure and activity, Fourneau and co-workers' claimed
that the structural unit essential for sulphanilamide type activity is
= <~> S—. But the absolule need of both sulphur and nitrogen
has been called in question by the finding of moderate activity for such com-
pounds as p-nitrobenzoic acid,*® 4, 4-dihydroxy diphenyl sulphone}
aniline 3, 5-disulphonamide,® and 3, 5-dibromobenzene snlphonanilide.

The synthesis and pharmacological testing of di- or poly-sulphonamides
have not received much attention. As such it was decided to prepare a

% A preliminary note on this work appeared in Cuwr. Sei, 1947, 16, 344-45.
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ceries of benzene 1:4-disulphonamides with or without hasic s»u.bstituents
in the nucleus as potential antibacterinl substances,  Accordingly the
svathesis of a serizs of disulphonamides of the general formula, 1:4-GgH,
(éO:NHR)g where R s alkyl, aryl or heferocyclic residue was undx.:rtakel}.
This paper deals with the preparation and properties ?F twenty-four fll-
sulphonamides obiained by the action of benzene l:4-dxsulphon§’! c}hiorxdc
on various amings, some of which are themselves, of therapeutic interest,

Benzene 1:4-djsulphonyl chloride required for this:work was prepared
in an unambiguous way staiting from sulphanilic acid according to the
method of Leuckart.” The disulphonamides that have heen synthesised are
Tisted. in Tables I and L

The disulphonamides derived from monoamines are very crystailine in
pature and have sharp meliing points. They could be crystallised {rom
such solvents as alcohol, acetone or water. The disulphonamides obtained
from diamines melt at high tempcrafure with decomposition. They could
not be crystallised from the common organic solvents.

EXPERIMENTAL

Preparation of benzene 1:4-di<(potassivm sulphonate).—Sulphanilic acid
(105 g.) was diazotised and the diazo-comnound was sdded in small portions
1o a concentrated solution of potassium xanthate in o shallow basin. After
the addition of the diazo-compound, the mixture was heated on n water-
bath for onc hour at 67-70°C. The reaction mixturc was evaporated to
a small bulk on the sieam-bath when the 4:4"-dipotassivm sulphonate of
diphenyl disulphide (KO,8-CH-8-S-CH,-SO.K) was formed. The di-
sulphide was oxidised with potassium permanganate (about 160 g.) to
pbenzene di-(potassium sulphonate). A sixty-iwo per cent. vield of the
disulphonate was obtained from sniphanilic acid by the xanthate process.
The salt was purified by crystallisation from water. Yield, 85 g.

Preparation of benzene 1:4-disulphonyl chlordie—Potassium henzenc
1: d-disulphonate {85 g.) was dried in a nickel basin at 200-220°C. in an
air oven to remove the water of crystallisation. The dry salt was trans-
ferred to a three-necked flask protected with a calcium chioride tube and
fitted with a stirrer. An equivalent-amoust of phosphorus pentachioride
was added and the mixture well sticred. The contents were warmed over
a water-bath for two hours. The hydrockloric acid evolved was led to a
gas trap. The cold reaction mixture was treated with cold water to remove
sodium chloride. The waterinsoluble diacid chloride was filtered, dried
in a desiccator and purified by crystallisation from other. Yield. £0...
mp. 131°C., mp. of the disulphonamide, 288°C. )
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Preparation of the disulphonamides (Table [).~—Benzene 1: 4-disulphony!
chloride (-01 M) was refluxed with the mono-amine (-04 M) in benzene
solution for nearly an hour. A few drops of pyridine were added during
the course of the reaction. The mixture of the amine hydrochloride and the
disulphonamide was filtered. An aqueous solution of the sodium salt of
the sulphonamide was made by stirring the solid mixture with sodium
hydroxide solution (5%). The amine was ether extracted and the disulphon-
amide was reprecipitated by neutralising the aqueous alkaline solution with
dilute acetic acid. The disulphonamide was filtered, washed with water
and dried. The disulphonamides derived from monoamines (Table 1) were
crystallised from alcohol, acetone or water. They are insoluble in benzenc
and ether.

The disulphonamides obtained from aromatic diamino compounds
(Table II) could not be crystallised from the common organic soivents. They
were purified by a repeated procedure of dissolving in dilute sodium
hydroxide solution (5%), and reprecipitating by dilute acetic acid. They
melt at very high temperature with’ decomposition. The disulphonamides
from the monoamines have sharp melting points and are crystalline in
nature.

Twenty-four disulphonamides thus prepared are listed in Tables I and 1I.
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