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ABSTRACT. The reactions of N-sulfinylsulfonamides with dimethylketen-N-phenylimine furnish 3- 
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sulfonylimino-1,2-thiazetidin-l-oxides (e.g. 4) instead of the previously reported 
3-isopropylidene-1,2,4-thiadiazetidin-l-oxides (e.g. 2). 

An interesting aspect of heterocumulene chemistry is the formation of four-membered heterocycles 

by (2n + 2x)-cycloaddition reactions. The non-linear N-sulfinylamines and N-sulfinylsulfonamides 

give cycloadducts which are unstable in most cases and even then only postulated as elusive in- 

termediates.' Notable exceptions are the reactions with enol ethers, 
2 
ketenes,3 carbodiimides, 

4 

and ketenimines 
5 
which afford stable cycloadducts. Thus, the reactions of N-sulfinylsulfonamides 

with dimethylketen-N-phenylimine in ether at ambient temperature give I:1 adducts which were pre- 

viously formulated as 3-isopropylidene-1,2,4-thiadiazetidin-l-oxides (e.g. 2). 
5 

Basic hydrolysis 

of 3 furnished N-phenyl-N'-tosylisobutyramidine. - 
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In our hands, the reaction product obtained from r and 2 in 90% yield (mp 127-128OC) exhibited - 

similar properties to those reported earlier. 
5 

However, the strong IR absorption at 1612 cm 
-1 

(KBr) is hardly reconcilable with a C=C stretching vibration of the four-membered ring A.6 On 

the contrary, it occurs at the position expected7 

would result from 3 by a Dimroth-rearrangement. 
8 

for a C=NS02 stretching vibration of 5, which 

The non-equivalence of the two methyl groups 

in the 'H HMB spectrum (CDC13, 6 1.93 and 1.99) is then attributed to the anisotropic effect of 

the sulfinyl function in structure 5, rather than to an isopropylidene grouping in structure 2. 

Also, the 13C NMB spectrum (CDC13) confirms structure 5 with ring carbon absorptions at 6 75 

and 163.9 ppm in agreement with expectation. 
9 

For structure 2, olefinic carbon absorptions 

similar to those of our model compound 6 would be expected. - 
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Finally, definite proof of structure 4 comes from oxidation of the cycloadduct with a three- 

fold excess of m-chloroperbenzoic acid in ether, giving 2 (40X, mp ISO-151°C, C=NS02 at 1630 
-1 

cm ) in addition to N-phenyl-N '-tosylisobutyramidine (the hydrolysis product of 4, 50X, mp 

125-126OC) and N-phenyl-N'-tosyl-a-sulfoisobutyramidine (the hydrolysis product of 1, IO%, mp 

196-201°C, dec). The sultam? possesses two identical ring-methyl groups which absorb at 6 

2.16 in the 'H NMR spectrum (CDC13), thus ruling out structure 2 as its precursor. In the '3C 

NMR spectrum (CDC13) the ring carbon atoms of 2 resonate at 6 86.5 (C4) and 157.1 ppm (C,). 

Interestingly, compound 4 decomposes by flash thermolysis 
10 at 400°C to give the methacrylic 

amidine 7 in 64% isolated yield (mp 124-125°C). This reaction proceeds by elimination of S=O 

followed by hydrogen shift. 

4 4oo"c_ CH=C 
,CH3 

-so 2 \ 
C-NHPb 

7 II 
- NTs 

REFERENCES AND NOTES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Reviews: H. Ulrich in "Cycloaddition Reactions of Heterocumulenes", Academic Press, New York, 

London, 1967, pp 308-312; G. Kresze and W. Wucherpfennig in "Neuere Methoden der przparativen 

organischen Chemie", W. Foerst, Ed., 2, 109 (1968). 

F. Effenberger and R. Gleiter, Angew. Chem. Int. Ed. Engl., 3, 142 (1963). 

H. Beecken and F. Korte, Tetrahedron, Is, 1527 (1962). 

T. Minami, M. Fukuda, M. Abe, and T. Agawa, Bull. Chem. Sot. Japan, 46, 2156 (1973). 

T. Minami, F. Takimoto, and T. Agawa, ibid., 68, 3259 (1975). 

D. Dolphin and A. E. Wick, "Tabulation of Infrared Spectral Data", Wiley-Interscience, New 

York, London, 1977, pp 48 and 108. 

G. L'abbd, J-P. Dekerk, J-P. Declercq, G. Germain, and M. Van Meerssche, Tetrahedron Lett., 

3213 (1979). 

M. Wahren, 2. Chem., 2, 241 (1969). The cycloadduct resulting from addition of 1 onto the 

C=C bond of 2 is an alternative precursor of i. The possibility that this adduct (see i with 

Ph and Ts reversed) corresponds to the final product is excluded on the basis of the same IR 

argument (1612 cm 
-1 observed, ca 1700 cm -' expected). In addition, the isolated product i 

exhibits a Cl phenyl absorption at 6 136 in the 
13 C NMR spectrum whereas a phenyl substituent 

attached to an exocyclic imine function is expected to give a Cl phenyl resonance at about 

6 150 ppm. (see, for instance, G. L'abb6, A. Timmerman, C. Martens and S. Toppet, J. Org. 

Chem., 43, 4951 (1978) 

G. L'abbd, C-C. Yu, and S. Toppet, J. Org. Chem., 44, 3991 (1979). 

G. Seybold and U. Jersak, Chem. Ber., 110, 1239 (1977). 

(Received in UK 19 November 1980) 


