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Ketene N,N-acetals (/) and ketene O,N-acetals {2) contain-
ing hydrogen in the 2-position afford §-substitution products
when treated with compounds such as isocyanates and iso-
thiocyanates that contain an electrophilic double bond
system [1,2],

However, azosulfones (3)13! and N-sulfonylimines (7) 43
react with ketene N,N-acetals (1) by cycloaddition, affording
the hitherto unknown 1,2-dihydro-1,2-diazetes (5) (Table 1)
and 1,2-dihydroazetes (9) (Table 2), respectively. Ketene
O,N-acetals (2) and azosulfones (3}, under comparable con-
ditions, also give 1,2-dihydro-1,2-diazetes (5).
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Table 1. 1,2-Dihydro-1,2-diazedes (5) obtained from (1) or (2) and (3)
in benzene.

(1) (2) (3) )
Yield M.p.
R! R2 RL RrR2 R3 R (%1 [°CJ
—(CHy)s— CeHs 50.5 | 148—149
—(CHa)s— p-CH3—CsHy | 757 | 177—178
—(CHj)s5—~ p-Cl—CgHy 66.8 | 172—173
CH; CH; p-CH3—CgHy | 77 148—149
CH; CH; p-Cl—CsH, 725 | 153—154
CH, | CHs; | CiHs | CgHs 60.2 | 142—144
CHs; | CHy; | C.H; | p-CH;—CsHy | 67 148
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Table 2. 1,2-Dihydroazetes (9) from (1) and (7) in benzene at 80 °C.

0 (7) (9)
R! + R2 R Yield | M.p.
[%] [°ci
—(CH2)s— CsHs 68 132—133
—(CHz)s— p-CH3—CsH, | 60 179181
—(CH)s— p-Cl—CsHy 66.8 196—198
—(CHy)»—0O—(CHa),— | C¢H;s 35 146—149
—(CH2);~O0—(CH2),— | p-CH3—CgHy | 343 166
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Equimolar quantities of the ketene derivative (/) or (2) and
the sulfonyl derivative (3) or (7), separately dissolved in
anhydrous benzene, are mixed and, depending on the reac-
tivity of the sulfonyl derivative, are kept at room temperature
for 2 days or heated under reflux for 2 hr. After removal of
the benzene by distillation, the products, which mostly sepa-
rate as oils, crystallize when rubbed with ether or petroleum
ether and can be obtained analytically pure by recrystalli-
zation from acetonitrile or ethyl acetate. Elemental analysis,
molecular weight determinations, as well as infrared and
NMR spectra show these to be 1,2-dihydro-1,2-diazetes and
-azetes, respectively. The 1:1 adducts (4) and (8) that are
presumably formed as primary products could not be iso-
lated under the conditions used.

The direction of cycloaddition of the sulfonylimines (7) is
proved by NMR investigations (AB spectrum at 3 ~ 6.7 ppm,
Jag = 17 cps). However, formation of the isomeric com-
pound (6) in reactions of azosulfones (3) could not be ex-
cluded, although we consider formation of compounds (5)
more probable because of the electronic influence of the sul-
fonyl group on the N=N double bond.

N-Sulfonylimines (7) react also with 4-(cyclohexen-1-yl)-
morpholine (70) (molar ratio 1:1, in boiling benzene), al-
though the latter is less reactive than compounds (1) and (2);
cycloaddition affords compounds (77) (elemental analysis,
molecular weight determination, infrared and NMR spectra).
Compounds (17) are hydrolysed to ketones (12) in acidic
solution.
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