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PREPARATION OF A STERICALLY HINDERED N-THIOSULFINYLANILINE AND

ITS EQUILIBRIUM WITH A NOVEL HETEROCYCLE, 5H-1,2,3-DITHIAZOLE
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During the course of our studies on the abnormal reactions in poly-t-

1)

butylbenzene derivatives, we have observed an interesting equilibrium
between an N-thiosulfinylaniline system (2)2) and 1ts cyclic form, 5H-1,2,3-
dithiazole (3), 3 represents the first example of this heterocyclic system,

although some examples of 3H-1,2,3-dithiazoles have been reported 3)

»S
Pq}{z bfgs rqarS;\S;

Et -
+ SzClz 'N 3 > <

1 2 3

Reaction of 2,4,6-tri-t-butylaniline (l)4) with equimolar sulfur mono-
chloride 1n the presence of triethylamine in ether at 0°C for 1 hr followed by
dry column chromatography (silica gel, n-hexane) afforded a compound with a
molecular formula 018H29NS2 in 70% yield, m.p. 98 5-99.5°C (aq. ethanol); MS:
m/e 323 (M+, trace), 266 (72%), and 244 (100); molecular weight determined by

vapor pressure osmometry in benzene at 40°C. 323 5) In solution, this compound

1s found to be a mixture of two tautomeric 1somers (g and g) on the following
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basiss 1) the compound 1s yellow crystalline material but reddish in solution
(Aﬁ;ﬁexa“e. 240 {sh) (e 4720), 268 (2610), 292 (2580), 340 (2050), 410 nm
(3480), and a very weak absorption at 535 nm)6) and 2) the NMR spectrum shows
the presence of btwo compounds, the major one 3 (CCl4) § 0.83 (s, 9H), 1.18 (s,
9H), 1.38 (s, 9H), 5.87 (4, J=2 Hz, 1H), and 6.39 (d, J=2 Hz, 1H), and the minor
one 2 1.31 (s, 18H), 1.34 (s, 9H), and 7 34 (s, 2H). The molar ratio of the

two was calculated based on the NMR signal intensity of the two olefinic protons

of 3 and the two aromatic protons of 2 and found to vary reversihly with

temperature The typical results are shown in the following table.

Temperature (2]/[21* AG (Kcal/mol)
35%¢ 14.2 1.62
0°¢ 33.7 1.91

¥ Solvent. CD2€12; Cancentration. 0.48 mol/l.

The unusual ring formation of 2 into 3 may be attributable primarily to
decreased aromaticity due to steric congestion by the three bulky groups
adjacent to each other and high reactivity of the thiosulfinyl group towards
the unsaturated bond.7’8) The cyclization c¢an be considered to be cycloaddition
of the -N=S=S group with a "double bond" of the benzene ring

Unlike the case of 1, a similar reaction with 2,4-di-t-butyl-6-methyl-
aniline (4) gave the corresponding N-thiosulfinylaniline (6) in 81% yield,

m.p. 67-68°C (aq. methanol), NMR (CCl,)§ 1.33 (s, 18H), 2.02 (s, 3H), and 7.22
(AB q, J=2 Hz, A8=0.22, 2H); UV: ADTBEX8R€ 570 (sh) (¢ 1470), 310 (sh) (1940),
343 (5590), 476 (2190), and 536 nm (sh) (1190); MS: m/e 247 (M'-H,S, 26%),

232 (100), and 204 (95).%)

The reaction of 2,4,6-trimethylanilime (5) with sulfur monochloride under
simzlar conditions as described in the reaction of 1 gave no N-thiosulfinyl-
eniline However, lowering the reaction (-78°C, 2 hr) and work-up temperature
T—2°C) made passible the 1solation of 7 in 2% yield as a red purple o1l,
although we have not succeeded 1n the 1solation of apalytically pure specimen

so far, NMR (CCl, at 0%°) § 2.01 (s, 6H), 2 31 (s, 3H), and 6.90 (s, 2#), UV
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AR-Pentane ;30 (o 5700), 462 (1900), 540 (sh) nm (870).

max
5

NHo N

Ry CHy NEt3 R CHs
+5,Cly ——>
R2 4, 6. Rj=R,=t-Bu R2
_[!_. 5_ 3, I. Ry=R,=CH, _5_’ _'Z

Although reactions of sulfur monochloride with anilines leading to the

formation of 1,3,2-benzothiazathiolium chloride are known as Herz reactlong)

and have been extensively studied, there has been no report on the reaction
with anilines substituted at both ortho-positions The present results show the
product in the latter case 1s an N-thiosulfinylaniline, although 1t 1s fairly

unstable 1n the absence of enough steric protection
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