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ABSTRACT. Thiiranimines have been found to cycloadd by the three pathways shown
in Scheme 1. The reactions are examplified with enamines (path a),
ynamines (path b) and aldehydes (path c¢).

For three-membered heterocycles of type I (Z # C) three different cycloaddition
pathways can a priori be envisaged as shown in Scheme l.l Mechanistically, these
pathways can proceed by a concerted or two-step process, or via the ring-opened

isomer 2 formed by cleavage of the X-Y bond.
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From the scarce literature on this topic, it is known that a-lactams react by
path (a),3 whereas diaziridinimines fall into the category of path (b).4 In
other cases where the three-membéred heterocycles | or their dipolar forms 2 have
been postulated as elusive intermediates, cycloadducts were obtained which are
interpretable in terms of path (a).5 We now report the first examples of a small
ring heterocycle undergoing cycloaddition reactions by all three pathways.

The sulfonyliminothiiranes 3a,b, prepared from sulfonyl isothiocyanates and di-
phenyldiazomethane,6 were allowed to react with an equimolar amount of trans-g-
dimethylamino styrene in ether at 0°C. This furnished cycloadducts which were
identified as 4a (70%Z, mp 179-181) and 4b (70%, mp 183-185°) on the basis of
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combustion analyses and spectral data. In particular, the IR spectra (KBr) sho-
wed strong broad absorption bands at 1550-1570 cm—1 (C=NSO ),7 while the 1H NMR
spectra (CDCl ) indicated the presence of an AB system w1th resonances at § 4.62
and 4.74 (JAB = 10~11 Hz). The ring carbon absorptions in the 13C NMR spectra
(6DC1,) were found at § 51.5 (c2y, 75.8 (c?y, 69.8 (c*) and 191.5-193 ppm (cZ).
The structure of 4b was further confirmed by a single crystal X~ray analysis  as
shown in Fig 1. The H-CZ-C3—H torsion angle is 168.6°, consistent with the high
value of the coupling constant (J = 11 Hz).

When N-diethylaminopropyne was treated with 3a,b under identical conditions, cy-
cloadducts 5a (28%, mp 117-120°) and 5b (45%, mp 127-129°) were obtained. In the
]H NMR spectra (CDC13) the N-methylene protons gave rise to an ABX3 pattern cen-
tered at 8 3.30 (dq) and 4.05 (dq) due to the presence of an asymmetric carbon
atom in the y-position (CS). The 13C NMR spectra (CDCl ) were devoid of low

field _(_1_=NSO2 absorptions (at ca & 190 ppm), but showed resonances at ¢ 143 (C ),
161.6 (C4) and 86 (CS) besides an olefinic _gPh2 carbon signal at & 121 ppm. The
mass spectra exhibited weak molecular ion peaks and significant fragments for
M-t ArS0,H. The structure of 5b was unambiguously established by an X-ray struc-
ture analysi59 as shown in Fig 2. It is apparent that the sulfonyl group has
migrated from N3 to C5 during the reaction. The yields of the pure isolated
products 5a,b are rather low, but this is due to the facile isomerization of 5a,b
in solution into products to which we assign structures 13,2.10 Indeed, when the
reactions of 3a,b and N-diethylaminopropymne at 0° were monitored by 1H NMR, the
cycloadducts 3a,b were formed first and quantitatively; they then aromatized slow-

ly into 7a,b.
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The thiiranimine 3a also reacted with an equimolar amount of acetaldehyde in ben-
zene at room temperature to give 6a (mp 166-168°) in 68% yield. With benzaldehyde
and m-nitrobenzaldehyde, the formation of 6b (16.57, mp 142-144°) and 6c (127, mp
193-195°) was competitive with decomposition of 3a into benzthiophene.6 The pro-

ducts 6a-c showed IR (no C=NTs absorption at ca 1550 cm-l) and ]H NMR data (CH of

6a at § 5.82, J = 5 Hz) consistent with their structures. The 13C NMR spectra
(CDC1 ) enabled us confidently to establlsh the ring skeleton with a dlagnostlc
CA-S carbon resonance at & 200 ppm 1 and other absorptions at & 98 (C ) and 92.
94.3 ppm (C ). Noteworthy were also the mass spectra which exhibited base peaks

L+

for RHC{;;Cthl

From the experiments described above, it is evident that the thiiranimines 3a,b
have reacted by the three pathways of Scheme 1. We believe that their high and
versatile reactivity stems from their propensity to undergo ring-opening by clea-
vage of the (sp3)C—S bond.
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