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Activation of Weak Organic Bases: the Alkylation of NN-Disubstituted
Sulphonamides

By TaxgesH1 O1sa1,* KAzuvukl KAMATA, and YosHIO BAN

(Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo, Japan)

Summary Methylation of the NN-disubstituted sulphon-
amides (IITa,b) by dimethoxycarbonium hexachloro-
antimonate (II) gave the crystalline N-methylated salts
(IVa,b), which afforded methyl amine derivatives on
acid hydrolysis.

THE behaviour of weak organic bases in highly acidic media
has been studied extensively and valuable information
concerning the protonation site and carbonium ion species
have been obtained! However, alkylation could be
superior to protonation in some cases for activating these
weak bases.? We report the first isolation of the sulphon-
amidium salts (IVa,b) by alkylation of the sulphonamides
(IIIa,b) and the hydrolysis of these activated species
leading to N-S bond cleavage.

We reported previously that sulphonamides are inert
towards triethyloxonium tetrafluoroborate;® the more

reactive diethoxycarbonium hexachloroantimonate (I)* has
been used for the present work. The crystalline salt which
was obtained from (I) and p-toluenesulphonpiperidide,
however, was exclusively the protonated species, in which
the proton could be coming from the ethyl groups in the
reagent (I). Recently, it has been reported that the
protonation of sulphonamides takes place on nitrogen.’
This assignment would hold in the present case, as well.

This difficulty was overcome by using the dimethoxy-
carbonium ion (II)t which could not provide a proton.
An equimolar mixture of the NN-dimethylsulphonamide
(ITTIa) and (II) in CH,CIl, was allowed to stand overnight,
giving the crystalline product (IVa)} in 609, yield (crude),
m.p. 111—112° (after recrystallization from a mixture of
CH,Cl, and CCl,). Similarly, the salt (IVb),}; m.p.
111—112° (after recrystallization from the same solvent
system), was prepared from the sulphonpyrrolidide (I1Ib)
and (II) in 809%, yield (crude).

+ The compound (IT) was prepared from trimethyl orthoformate by the same procedure as that for (I) and subjected to the reaction
without isolation because there was practically no difference in solubility between (II) and the by-product (MeOSbCl,) in the solvent

(CH,Cl,).

t Satisfactory elemental analyses were obtained for (IVa) and (IVDb).
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The n m r spectrum of the salt (IVa) mn CD;NO, exhibits
a sharp singlet at 7 6 64 (9H), which strongly suggests that
the alkylation occurs on nitrogen rather than on oxygen
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ScHEME 1

Inthe1r spectra of both (IVa) and (IVb), intense bands due
to the SO, stretching vibrations appear at 1395 and 1178
cm~ (Nujol) The remarkable hypsochromic shifts of these
bands as compared with those of (I1Ia) (1335 and 1164 cm™?)
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and (IIIb) (1333 and 1155 cm~*) indicate that an electron-
attracting group 1s attached directly to the SO, group,®
supporting the above assumption

Finally, the sulphonamidium salt (IVb) was 1dentified by
comparing its 1t and nm r spectra and m p with those of
a sample? authenticated by 1ts preparation through tosyl-
tion of N-methylpyrrolidine (V) These facts clearly
demonstrate that nitrogen 1s the alkylation site

Treatment of the crude salts (IVa,b) thus obtamned with
109, hydrochloric acid at room temperature afforded 1in high
yields products resulting from the cleavage of *N-S bonds,
which 1s also compatible with the above results

R

. R
SN—Ts  AL7HCL TSIl X4 TsCL + TsOH
R -
Me SbClg™ Me
Ts = -S02 CegHy Me-p
(IVab) X~ = SbClg™,C\™
SCHEME 2

This finding offers a useful method for the cleavage of
NN-disubstituted sulphonamides

(Recewved, April 23rd, 1970, Com 598)
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