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AMINOSULFONIUM SALTS BY METATHESIS REACTIONS OF SULFINYL. COMPOUNDS - STERBOCHEMISTRY FOR CYCLIC
DERIVATIVES (1)

A.Schwibel, G.Kresze' and M.A.Pérez

T.U.Minchen, Organ.-chem.Institut, Lichtenbergstr.4, D-8046 Garching

The reaction of diasterecmeric thiane-1-oxides with the cationic N-sulfinyl campound 2 leads to
the same amino sulfonium salts 5 or 6.

Recently (1a,2) we reported the conversion of sulfinyl campounds into amino sulfonium salts 1 by
their reaction with N-alkyl-N-sulfinylalkanaminium salts 2 (3,4)
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By 1H—NMR—spectroscopy an intermediate could be detected (2) to which we assigned a cyclic sul-
furane structure.

Mikolajczyk recently reported that the reaction of open-chain optically active sulfoxides with
the ethyl derivative b proceeds with retention of configuration (5). In the case of the rela-
ted metathesis reaction of sulfoxides with 4-methyl-N-sulfinyl-benzenesulfonamide to yield sulf-
imines (6-9) the stereochemical outcome depends on the reaction conditions used (1o). We inve-
stigated, now, the stereochemistry of the reaction of 2a with two pairs of stereoisameric cyclic
sulfoxides, 3a/3b and 4a/4b. (Figure 1)
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A solution of 2a,48,60~2,6-dimethyl-1,4-oxathiane-4-oxide, 3a, (slight excess) in dry acetoni-
trile was added dropwise at -20°C to a solution of 2a in the same solvent under stirring in an
atmosphere of dry nitrogen. These conditions were maintained for 3 hours before warming to am-
bient temperature, after which stirring was continued for another 3 hours. Dichloramethane and
ether were then added and the slightly muddy solution which resulted was cooled slowly to -30°C.
The colorless needles which crystallized were filtered at -30°C under nitrogen and dried in
vacuo, yielding 29% of 5, m.p. 135-136°C. - | C-NMR (CD,ON) : 6= 71.25 (-C-H); 42.72 (~CH,);
36.03 (N-CH3); 21.41 (—CH3). CgllgB4F4NOS (276.1) Calculated C: 35.97%; H: 6.74%; N: 5.24%.
Found C: 35.47%; H: 7.33%; N: 4.92%. Compound 5 is the sole product also of the reaction of
20,4a,60-2,6-dimethyl-1,4-oxathiane-4-oxide (3b) (11) with 2a under the same conditions (yield:
27%) . The stereochemistry of the 2a,4a,60~-aminosulfonium salt 5 was determined by hydrolysis
with 0,01 M NaCH to the sulfoxide 3a. As the hydrolysis is known to proceed with inversion (12),
5 should have an equatorial dimethylamino group. We have to conclude, therefore, that the meta-
thesis reaction proceeds with retention for the equatorial sulfoxide, but with inversion for
the axial isomer.

In the same manner, both isomers of 1,4-dithiane-1,4-dioxide 4a and 4b (13) react with 2a to
give the same aminosulfonium salt, namely the cis-isomer § (m.P. 178-180°C) the configuration
of which was derived from its 'H- and | C-NMR-spectra. § does not react further with 2a under
our reaction conditions, even using an excess of the reagent.

The course of all the reactions mentioned was followed by 1H—NMR directly. Thereby it was ascer-

tained that the metathesis occurs as the only observable reaction.

In the reactions of both isomeric sulfoxides 3, the 1H—NMR—s;;:ect'_t'v.nm of the reaction mixture

shows the occurence of the same intermediate (observable after 1h until 28d at -20°C). A compa-
rison of the shift values of educts, intermediate and product leads to the conclusion that in
this example, too, the intermediate should have the four-membered ring sulfurane structure
(Figure 2). In the case of the reaction of 4-methyl-N-sulfinyl-benzenesulfonamide with sulfoxi-
des, entirely different mechanisms have been proposed fbr the retention or inwversion process:

a six-membered ring structure (ee), formed by 2 molecules of 4-methyl-N-sulfinyl-benzenesulfon-
amide and one of the sulfoxide or an 1:1 four menbered sulfurane (ea) for the transition state,
respectively. In our case, since both processes possess the same four-membered sulfurane as an
intermediate, it seems unlikely that the transition states prior to this common intermediate
should differ in their molecularities.

Notwithstanding this possibility, our stereochemical result, then, can be explained with the
following assumptions:

- sulfurane - like structures A or A' are first formed, with the NR2 group in an apical positi-
on for both isomers

- forms with the lone pair in an apical position show stereoelectronic strain

- in these sulfuranes, turnstile rotations (TR) are possible; turnstile rotations with the thiane
ring functioning as the pair may lead to inversion or retention of configuration{14).
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- 902 is split off only from forms with oxygen in an apical position.

The only forms favorable for 502 extrusion and without steric or stereocelectronic strain, then,
are B or its mirror image B'. They are reached in the case of the equatorial sulfoxide after
(TR), in the case of the axial sulfoxide after (TR)Z. B and B' lead to the amino sulfonium
salt with the equatarial NR, group (Figure 3).

Acknowledgements: We thank the Deutsche Forschungsgemeinschaft and the Fonds der Chemischen In-
dustrie for financial support, Prof.D.Marquarding for helpful discussions.

References:

1) Part VIII. of the series: Chemistry of Reactive Cations derived from Sulfur Dioxide Analo-
gues. Part VII: see reference 2).

1a) G.Kresze and M.Rossert, Angew. Chem. 30, 61 (1978); Angew. Chem., Int.Ed.Engl. 17, 64 (1978).

2) A.Schwibel, M.A.Pérez, M.RSssert and G.Kresze, Liebigs Ann.Chem. in press.

3) W.Warthmann and A.Schmidt, Z.Anorg.Allg.Chem. 418, 61 (1975).

4) M.A.Pérez and G.Kresze, Synthesis 1981, 707.

5) J.Drabowicz, B.Bujnicki and M.Mikolajczyk, J.0rg.Chem. 46, 2788 (1981).

6) G.schulz and G.Kresze, Angew. Chem. 75, 1022 (1963); Angew. Chem., Int.Ed.Engl. 2, 736 (1963).

7) J.Day and D.Cram, J.Am.Chem.Soc. 87, 4398 (1965).

8) C.R.Johnson and J.J.Rigau, J.Org.Chem. 33, 4340 (1968).

9) D.Cram, J.Day, D.R.Rayner, D.M. von Schriltz, D.J.Duchamp and D.C.Garwood, J.Am.Chem.Soc. 92,
7369 (1970).

10)B.W.Christensen, J.Chem.Soc.Chem.Commumn. 1971, 597.

11)W.Wucherpfennig, Habilitationsschrift, T.U.Minchen, 1976.

12)R.F.Cock, M.D.Glick, J.J.Rigau and C.R.Johnson, J.Am.Chem.Soc. 93, 924 (1971).

13)E.V.Bell and G.M.Bemnett, J.Chem.Soc. 1327, 1798.

14) For the assumption of pseudorotation in other sulfoxide reactions cf.
H.Kwart and K.G.King, d-Orbitals in the Chemistry of Silicon, Phosphorus and Sulfur,
p-p- 139 and 148, Springer-Verlag Berlin Heidelberg New York 1977.

(Received in Germany 24 November 1981)



