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In the normel case, chlorination of an alkyl sulfide leads to the
formation of an -chlorosulfide or the related vinyl sulfide (1). We have
reported in the preceeding Commmunication (2) an example of an oxidative
transformation of the perhydro-l,hk-thiazepine I to the tetrehydrothiazepine

II via chlorination-dehydrochlorination. We are also able to describe an

unexpected rearrangement of the thiazepine ring to the 3-isothiazolone
system under these chlorination conditions, constituting an example of a
new general oxidative synthesis of 3-i1sothiazolones (3).

Chlorination of 5£-carbomethoxy-2,2-dimethyl-5-0xo-62-pheny1acetamido-
perhydro-1,k-thiazepine (I) at -600, followed by heating to 600, afforded
by chromatographic separation, in addition to II, the isomeric 3-isothia-
zolones III and IV, the former optically active, the latter optically in-
active, The interrelation of III end IV was established chemically, for

III was isomerized to IV by the action of triethylamine, A prominent peak
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(52‘% of the base peak) at m/e 113 in the mass spectrum of III was accounted
for as the ion V derived by cleavage of the allylic C-N bond. The pesk at
this mass in the spectrum of IV was at the level of the background.

In addition to the fragmentations observed in the mass spectrum, the
infrared, ultraviolet and n.m.r. spectral characteristics were consistent
with assigned sfmcture III, methyl dg-isopropenyl-h-phenylacetamido-i-
isothiazolone-2-acetate(), m.p, 150-152°, [@]zs -40,6° (9% in CHClg):
vgxr 3365 (amide NH), 1739 (ester C=0), 1680, 1625, 1580, 1520 and 1490 cm.™%;
xﬁ:_:ﬂ 296.5 (€ 10,800), 222,5 mp (sh) (€ 10,200), _Angl, Calcd. for
Ci7HyaN204S: C, 58,94; H, 5.24; N, 8.09; mol. wt., 346,40, Found:

c, 59.03; H, 5.38; N, 8,11; mol. wt., 346 (mass spectrum, molecular ion).
The n.m.r. spectrum showed a singlet peak for methyl at t-value 8,22,
broedened by the vinylic protons (6), which occurred at 4.77 and 4.95 p.p.m.
The tertiary proton of the side chain appeared at 4.40. The remaining as-
signments were as follows: 1.40 (isothiazolone ring proton, 6.34 (CH300C-),
6.27 (CeHsCHa-) , and 2.67 (CgHsCHz-).

The isomeric product IV, methyl q-isopropylidene-k-phenylacetamido-3-
i1sothiazolone-2-acetate, m.p. 232-2330, [(:t]D5 < 20, not measursble on
the Bendix Spectropolarimeter, had distinctive spectral characteristics:

vﬁ; 3270 (amide NH), 1710 (conj. ester C=0), 1680, 1619, 1572, 1525 and
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189 cm. ™ ; AR 2955 (€ 10,000), 307 mu (sh) (€ 7,900). Anel. Found:
c, 58.90; H, 5.31; N, 8,23; mol. wt,, 346 (mass spectrum, molecular ion).
The n.m.r. spectrum consisted entirely of uncoupled, sharp singlets: =<~
values 6,24 (CH300C-), 7.82 and 8.19 ({CHa)2C=), 1.30 (1sothiazolone ring
proton) , 6.37 (CeHsCHa-), 2.68 (CgHsCHo-), and 1.02 p.p.m. (amide proton,
exchangeable with Dz0}.

A probable intermediate in the reaction sequence I + IIT and IV is a
-vinylsulfenyl chloride derived from II. In substantiation of this hypoth-
esls, treatment of II with chlorine afforded III in greater than 90% yield
as determined by n.m.r. and in k5% yleld as isolated, crystalline compound,
In this case, the acidic character of the reaction mixture and the work-up
procedure suppressed the isomerization to IV. In order to test the reac-
tion sequence with a simple model which would also serve as a probe for
the generality of the synthesis of 3-isothiazolones, cis-(2-t-butylthio)-

acrylemide (VI), m,p. 159-160.5° (7), vas converted by chlorine to 3-iso-
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thiazolone (VII), m.p. 735-7° (8), vhich was identical with a semple pre-
pared by Crow and Leonard (3b). The conversions described above follow a
common pethway illustrated by VI - VII. The fragmentation of chlorosul-
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fonium chlorides is known (9), but our synthesis represents a special case

in which the sulfenyl chloride undergoes ready internal nucleophilic

attack, with ring closure to 3-isothiazolones.
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