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The capacity of the transient °‘methylenesulphene’ (II)
to undergo various interesting cycloaddition reactions has
clearly been demonstrated over the past four years (1). Some-
time ago we initiated a project directed towards the cyclo-
addition of nitrileoxides to ‘methylenesulphene’ (II), bdoth
generated in sjtu. The first experiment, in which a solution
of equimolar quantities of 4-chlorobenghydroxamoyl chloride
(III) and methanesulphonyl chloride (I) in absolute ether was
treated with two molar equivalents of triethylamine, gave sur-
prising results. Instead of the expected cycloadduct (V), a
substance having the molecular formula 081170121!03 and subse-
quently identified as QO-methanesulphonyl-4-chlorobenghydroxamoyl
chloride (V1) was isolated in good yleld. The possible alternate

structure (VII) for the compound was ruled out immediately on

*Contribution No.48 from CIBA Research Centre, Bombay 62.
Jor part II of this series, cf. P. Bajagopalan and B.G. Advani,

J. Org, Chem., 30, 3369 (1965).
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the basis of its NMR spectrum (determined in a Varian A60 in-
strument) which carries (besides signals corresponding to the
four aromatic protons) a methyl signal (singlet) at 6.82‘( .
‘This would not be the case if structure VII were correct.
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In order to preclude the poesibility of the direct mesy-
lation of 4-chlorobengzhydroxamoyl chloride (III) taking prece-
dence over the formation ¢f 4-chlorobenzonitrileoxide (IV) and
methylenesulphene (II), the experiment was repeated with equimolar
quantities of the freshly liberated nitrileoxide (IV), methane-
sulphonyl chloride (I) and triethylamine, but the result was
8t111 the same. This led us to examine, in detail, the reaction

of a number of sulphonic and carboxylic acid chlorides with
typical benzonitrileoxides and we would now like to report that

it is indeed general leading to arylhydroxamoyl chloride esters
of the types VIII and IX (Tables { and 2) respectively. The
structure of one such compound (IXa, Table 2) was confirmed by
an independent synthesis. 3,4-Dichlorobenghydroxamoyl chloride
was acetylated with acetic anhydride according to the procedure.

of Hackmann and Harthoorn (2). The product was identical, in
all respectes, with IXa.

It ie important to note that the reaction does not proceed
to any appreciable extent in the absence of triethylamine as
catalyst, dimerisation of the nitrileoxides being predominant.
It is reasonable, then, to assume that triethylamine binds the
positive centre of the dipolar nitrileoxide to assist the
negatively charged oxygen in smoothly displacing the chloride
ion from the sulphonyl or carboxyl chloride in a nucleophilic
reaction. The chloride ion thus displaced attacks, in tumm,
to expel the triethylamine molecule in a second nucleophilic

reaction. The alternate mechanism involving the nucleophilic
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attack of the nitrileoxide on the acid chloride-triethylamine
complex is equally possible.

The general procedure for the preparstion of compounds
of the types VIII end IX is a® follows: A solution of the
arylhydroxamoyl chloride (0.05 mole) in absclute bengene is
cooled to 10°, stirred and treated with anhydrous triethylamine
(0.05 mole) sdded in one lot. After two to three minutes of
stirring, the mixture is filtered rapidly aund the residue
washed with a amall quantity of absolute benzene. The combined
filtretes are stirred and treated, immediately and in quick
succession, with the secid chloride (0.05 mole) and snhydrous
triethylamine (0.01% mole). The mixture is then refluxed, with
stirring, for two hours, cooled snd stripped of bensene under

reduced pressure. ZThe residue is triturated with cold hexane,
filtered and recrystallised from a suitable solvent.

On the basis of our results it could safely be assumed
that the method which VWieland esnd Kitessto (3) employed for
the benzoylation of bemshydroxamoyl chloride also proceeds
through the nitrileoxide formed in gitu.

Most of the arylhydroxamoyl chloride esters (VIII and
IX) 1listed in Tables 1 and 2 react vigorously with secondery
bases as pyrrolidine, piperidine and morpholine, yielding,
after treatment with water, ureas of the type X, whose iden-
tity wvas established by comparison with authentic samples.
A notable exception is O-methanesulphonyl-3-nitrobenzhydroxamoyl
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chloride (VIIIg, Table 1) which when treated with excess of
pyrrolidine furnished the amidoxime meaylate, II, instesd.

It is clear, then, that the formation of the ureas (XI) proceeds
through a Temann type of rearrangement (4) of the intermediate

anpidoxime esters as, for example, II.
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The structure of I was confirmed by an alternate
aynthesis. Freshly liberated 3-nitrobemzonitrileoxide (XII),
on treataent with a molar equivalent of pyrrolidine, furnished
the amidoxime (XIII) which was mesylated with methanesulphonyl
chloride in the presence of anhydrous pyridine. The product
was identical with XX,
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This new reaction of bensonitrileoxides is now being
extended to carbemyl, sulphamyl and other active halides.

Acknovledgeasnt: ZThe suthors would like to thank
Prof. T.R. Govindachari for his interest in this work,
‘?r. K. Nagarajan for helpful discussions and Dr. 5. Selva-
vinsyaksm snd his group for elemeatal analyses and specira.

References

1. G. Stork and I.J. Borovits, 4. An. Chem. Soo., B4, 313
(1962). @. Optis and H. Adolph, jugey. Chem., 14, 77
(i962). ¥.B. Truce, J.J. Breiter, D.J. Abraham and
J.2. Worell, {. 4. sm. 0., §4, 3030 (1962). W.E.
fruce, J.R. Norell, R.W. Campbell, D.G. Bredy and J.W.
Meldnouss, Chem. and Ind., &, 263. 8. Fossi and
8. Maiorana, Zetrabedron letters, g, 263,

2. J.7. Eackmann snd P.A. Harthoorn, Britlsh Fateit 949,371
(1964).

3. H. Wieland and Z. Kitassto, Ber., g. 1250 (1929).

4. P, Tiemann, Ber., 24, 4162 (1991). J. Pinnow, Bex., 24,
4167 (1891)



