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Summary: The titled compounds react with olefins under mild conditions 

to give 1.2-thiazetidin-1 .I-dioxides and/or 1.4.5-oxathiazin-4.4-dioxides 

being formal versatile sourcea 

patha change 8 widely depending 

ditions of the reaction. 

of 1.2- and 1.4-dipoles. Relation of these 

upOn f3tructt.U!al effects of alkenes and con- 

We found that the new heterocyclic syetem - 1.3.2.4.5-dioxadithiazin- 

2.2.4.4-tetraoxides” 2 interacts with alkenes to give 1.2- and 1.4 - cyclo- 

addition products. Thus, starting from la-d and 1.3.2.4.5-dioxadithiazin- 

2.2.4.4-tstraoxides (21, 1.2~thiazetidin-1 .I-dioxides (3 a-c) and/or 

1.4.5-oxathiazin-4.4-dioxides (4 a-e> were obtained. The ratio observed 

between [2+2]- and [2+4]-cycloadduote variee widely and depends upon the 

structure of olefins involved and the reaction conditions (Table 1). The 

reaction was performed in CH2C12 solution under inert atmosphere at tempera- 

tures indicated in Table I. The products formed were treated with water and 

extracted by hexane after neutralization with aqueous ammonia. Compounds 3 

and 4 are easily separated owing to low eolubility of the latter in hexane. 

According to experimental data, Fnterconvension of the heterocycles prac- 

tically does not take place under theee conditions. 

The structure of compounds 3 and 4 was proved by IR and PMR-spectro- 

scopy (table 2) and X-ray analysis. 
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Table 1. Interaction of 01efFn~ 1 with tetraoxides 2. 

Temp., Molar 
R Olefin 

Time, Yielda) j& 

OC 
ratio h 
1:2 3 4 Total 

ccl3 a -85 5~1 72 77 10 87 

0 5:I I,0 46 36 82 

0 2:1 0,5 27 33 60 

b -30 2rI 085 28 39 67 

C 0 5rI 4 0 99 99 

d 0 5rI 4 0 93 93 

C1CH2CC12 a -40 5:1 6 57 35 92 

a> Baaed 011 tetraoxide 2. 
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Table 2 . Characteristics of 3 and 4 

R R' R2 R3 R4 M.p.," IRP) Pllb( S(ppm) C6D6 

3a ccl3 H CH3 cH3 CH3 110 1720 

3b ccl3 CH3 CH3 CH3 CH3 163 1705 

3c C1CH2CC12 H CH3 CH3 CH3 116 1700 

4a ccl3 H CH3 CX3 CH3 133 1665 

4b ccl3 CH3 CH3 CH3 CH3 148 1650 

4c ccl3 H H H CH2Cl 114 1665 

4d ccl3 H H CH3 CH2Cl 87 1635 

40 C1CH2CC12 H CH3 CH3 CH3 110 1654 

0,55-1.18 (9H,m), 

3.15-3.49 (IH,m) 

1.04 (6H,s), 0.87(6H,s) 

0.54-1.28(9H,m), 3.09-3.51 

(IH,m), 3.63~4.15(2tI,m) 

0.58-0.82(9&m), 

2.60-2.87(&m) 

0.99(6H,s), 0.95(6&s) 

3.90-4.32 (IH,m), 

2.30-2.67 (4H,m) 

1.75(3H,e), 3.84(2H,e), 

3.72@i,d@ 

0.64-l.l7(9H,m), 

2.56-2.89(IH,m), 

3.66(2H,s) 

a) from hexane-CH2C12; b)$ o=. for 3a-c,3 csN for 4a-e; c) in CDC13 

X-ray structure analysis was performed for 3a and 4a. Molecular geo- 

metry, bond lengths and Borne of bond angles are ehown in Fig. 1 and 2. 

Fig. 1 Structure of E-trichloroacetoxi- 

1.2-thiaeethidin-1.1 -dioxide 

Fig. 2 Structure of 6-trichloro- 

methyl-1.4.5-oxathiazin-4.4- 

dioxide 
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3a, C7R,0N03SC13, triclinic, P'i, a 7.594(2), b 8.485(2), c 10,758(3)i$, 

dO9.40(2),ja 95.73(2), y106.06(2)", Z 52, 1093 reflections with 12,36(I), 

R=0,032. 

4a* C7U,$J03SC13, monoclinic, P2I/bI, a 9.298(2), b 11.046(3), 

c II.629(3)1, 8 95.99(2)O, 2~4, 1319 reflections with 1%,3d(I), R=O,O29. 

The data collection was made using an automatic Syntex Pi diffracto- 

meter (A Mo, graphite monochromator, e/28 scan method). The structures 

were solved by direot methods, least-squares anisotropic refinement. All 

calculations were performed using SHRLXTL (G.M. Sheldrick) programa incor- 

porated in NICOLET R3 system on the NOVA3 computer. 

In the molecule 3 a four-membered ring hae a bent of 12.9' by the line 

C(2) . ..S. Six-membered ring of 4 a adopts a half-chair conformation (atoms 

S(I), O(I), N(I) and C(2) are coplanar to 0.01 1, atoms C(3) and C(4) are 

above and below by 0.402 and 0.302 1 reepectively). 

The species 5~6 are formally formed by thermal elimination of SO3 

from the tetraoxidea 2 and can function either aa l,2 or 1,4 dipolarophFles 

in cycloadditione to olefines. 
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In conclusion, detailed study of the factors governing the direction 

of both [2+2]- and [ 1 2+4 -cycloaddition along with mechanistic aspects of 
the process are now in full progress. 
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