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Abstract: Thcrmolysis of the eaantiomcrically pure allylic wlfoximines 3a.b leads to their partial 
rearrangement to the isomeric allylic sulfinamides 5a.b and 6&b. reqectively, with complete re- 
tention of configuration at the S-atom. Racemization of the allylic sulfoximines 3a.b at the S-atom 
docsnotoccur. 

Allylic sulfoximines, which are readily accessible enantiomerically pure from aldehydes or ketones and 

(A’)- or (R)-S-lithiomethyl-N-methyl-S-phenylsulfoximine (1 or en&l)t.2 through an addition-elimination- 

isomerization sequence (virie infu, Scheme 2),34 are a new promising class of chemical chameleons endowed 

with a chiral carbanion stabilizing nucleofuge. 3.7-10 In the substitution of allylic sulfoximines with copper- 

organyl&~.c.e as well as in the reaction of metallated allylic sulfoximines with electrophiles7-g the sulfonimi- 

doyl group imparts considerable asymmetric induction, and its chirality is retained when acting as a nucleo- 

fuge.3 Allylic sulfoximines bear some resemblance to the synthetically well established allylic sulfoxides whose 

characteristic feature is their thermal racemization through a reversible [2,3]-sigmatropic rearrangement to the 

corresponding allylic sulfinates (Scheme 1). 1 1 

Scheme 1 

It was now of special interest for a general synthetic application of allylic sulfoximines to see if they 

would undergo a similar rearrangement to allylic sulfinamides or sulfinic acid ester imides (Scheme 1) and, 

most importantly, if such a rearrangement would be accompanied by a racemization at the S-atom. MNDO 

calculations by Harmata et ~1.’ and Pyne el aLg indicated that allylic sulfinamides are thermodynamically much 

more stable than allylic sulfoximines. However, Tamura et al., 12 Harmata et a1.,7 and Pyne et af.9 did not 

observe a rearrangement of racemic ally1 sulfoximines to the corresponding ally1 sulfinamidcs upon heating the 

former in toluene solution to reflux for several hours. 13 In our ongoing study of the asymmetric y-substitution 

of allylic sulfoximines with organocopper compounds we were led to synthesize the allylic suWoximines 3a,b 

and 4b (Scheme 2). 
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a: R - H, b: R - Me 4 

Addition of the lithiomethyl sulfoximine 1 to phenyl acetaldehyde gave the fi-hydroxy sulfoximine 21 

as a mixture of diastereomers in 67% yield. Synthesis of the enantiomerically pure (E)-con&rated allytic 

sulfoximine 3a was achieved in 57% yield in an one-pot version from 2a via its conversion to the corre- 

sponding mesylate and elimination/lsomerization with l,S-diazabicyclo[5.4,0]undec-7-ene (DBU).14,15 

Similarly the g-hydroxy sulfoximine 2b, which was obtained from phenyl acetone and 1 in 80% yield as a 

mixture of diastereomers, was transformed to the allylic sulfoximines 3b and 4b, which could be separated by 

chromatography, in 51% and 32% yield, respectively. 

We found that the allylic sulfoximine 3a suffered a partial rearrangement to the allyk suUhuunide 5a 

upon heating neat for 15 h to 80 oC (Scheme 3).t6 

Scheme 3 

7 

8: R - H, b: R - Me 

Chromatography of the dark brown reaction product gave the ahylic sulfinamide 5a in 26% yield and 

the allylic sulfoximine 3a in 52% yield. The 1H NMR spectrum of the crude reaction product from the 

thermolysis of the sulfoximine 3a in toluene at 110 oC for 20 h showed besides the signals of 3a and 5% 

fiuther signals which were tentatively assigned to the sulfinamide 6a (as mixture of diastereomers). Similarly, 

the allylic sulfoximine 3b upon heating in 1,2-dichloroethane solution for 50 h to 85 oC led to its partial 

rearrangement as shown by the isolation of the isomeric allylic sulfinamides Sb and 6b (as a l:l-mixture of 

diastereomers) in 11% and 10% yield, respectively, and the recovery of the allylic sulfoximine 3b in 62% 

yield.t6*17 The structure of the sulfinamides Sa,b and 6b is supported by their analytical and spectroscopic 

data.17 Furthermore, the structure of the sulfinamide 5a was verified by an independent synthesis starting from 

3-phenyl-allylaminel~t~ and that of the sulfinamide 6b through its hydrolysis to methyl-(2-methyl-l- 
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phenyl)-allylamine.t8b.10e The recovered allylic sulfoximines 3a,b and the isolated allylic sulfinamides Sa,b 

and 6b all were enantiomerically pure,19 and we assume that the rearrangement occurs under retention of 

con&ration at the S-atom. Thermolysis of the allylic sulfinamides Sa,b at 85 oC did not lead to the fonna- 

tion of the allylic sulfbximines 3a,b, respectively. According to IH NMR spectroscopy Sa,b remained un- 

changed under the above reaction conditions. In order to gain more insight into this rearrangement the 

thermolysis of 3a,b neat and in different solvents at various temperatures was studied (Table 1). 

Table 1. Thermolysis of the allylic sulfoximines 3a,b. 

3 solvent 

a neat 

T (OC) 

80 

t(h) 

15 

a neat 100 15 4415 61-b 

a CH$I, 40 120 82./l 8/-b 

a toluene 110 20 26n41-b 

b toluene 85 50 95/ s/-b 

b 1,2q$-I4C12 85 50 84i 5111 

b ClCH2CH2Cl 85 50 74/l 5/l 1 

b ClCH2CH2CI 85 112 62./l l/lOC 

b CH$N 85 50 go/l o/-b 

a Ratios were determined by tH NMR spectmmpy. IJ Amount of6 not determined. 
c Ratio was determined by isolation. 

A significant dependency of the rearrangement on the solvent polarity~o does not exist. The experi- 

mental data available allow one so far only to speculate about the mechanism of this rearrangement. The for- 

mation of 5 and 6 from 3 could be explained by a dissociation-recombination mechanism involving the ion pair 

7 (Scheme 3).tt In order to explain the formation of 5 and 6 as the result of sigmatropic rearrangements one 

would have to invoke a [2,3]-sigmatropic rearrangement involving the S=N-grou~~~ for the formation of 6, 

and for the formation of 5 a combination of a [2,3]-sigmatropic rearrangement involving the S=O-bond11 to 

the corresponding sulfinic acid ester imide followed by its [3,3]-sigmatropic rearrangement (Scheme 1). By 

the route of Scheme 2 we have prepared a large number of acyclic as well as endocyclic primary altylic sulfoxi- 

mines.3ItO Up to now we observed only in the case of the acyclic allylic sulfoximines 3a,b this rearran gement 

which represented however in no case a problem in regard to their synthesis on a preparative scale and 

synthetic application. 
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