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Summary: N-Phenyl-S-(4-methylphenylj-sulfoximidoyl chloride 1 reacts with allyltrimethylsilane in the presence of aluminum 

chloride to give benzothiazine 4 in fair yield along with a small amount of S-ally1 sulfoximine 3a. On the other hand, 1 reacts with 

allyltributykin to give the S-ally1 sulfoximine 3a almost exclusively. This latter reaction appcars to bc gcncral. The sulfoximine 3a 

is thermally stable and can be deprotonated smoothly with n-BuLi. The anion reacts regioselectively but not stereoselectively with 

simple akylating agents. Reactions of the anion with selected aldehydes and enones proceeds with some regiocontrol and, with some 

exceptions, little stereocontrol. 

During our study of the Lewis acid mediated reaction of N-phenyl-S-(4-methylphcnyl)sulfoximidoyl chloride 1 with alkenes 

(equation l),l it became of interest to explore me reaction of 1 with alkenes structurally suited to give some indication of the 

mechanism of this reaction.2 With this in mind, a solution of 1 and 1.2 equivalents of 3-trimethylsilyl-l-prop-em in CH2Cl2 (-78oC) 

:: 
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N 
.Ph 

1 

Equation 1 

was treated with 1.5 equivalents of powdered AlC13. It was anticipated that the elcctrofugacity of the trimethylsilyt group and the p- 

effect would shunt the reaction further toward a stepwise process through carbocation z.~ Elimination of TMS(+) would then result in 

the formation of S-ally1 sulfoximine 3a. While a small amount of 3a (27%) was formed in this reaction, the major product of the 

reaction was benzothiazine 4, isolated as a 1:1.2 mixture of diastereomers in 47% yield. 

We reasoned that the increased clccnofugacity of trialkyltin groups relative to the trimethylsilyl group might result in increased 

yields of 3a.4 To our delight, treatment of a I:1 mixture of 1 and allyltributyltin in dichloromethane at -78OC with 1.5 
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3a, 20% 

Equation 2 

equivalents of finely powdered AIC13 resulted in the almost exclusive formation of 3 (77%) with only minor amounts of cycloadduct 5. 

The structure of 3a was rigorously established by independent synthesis, albeit in poor yield, as shown in equation 2.5 Thus, reaction 

of sulfoximidoyl fluoride 6 with allyllithium in Et20 at -78oC for 15 minutes gave 3a in 20% yield after chromatographic 

purification. Since we anticipated that 3 might readily rearrange to sulfinamide 7 (vide infra), 7 was prepared by two independent routes 

6497 



6498 

and shown to be distinctly different from 3.6 In particular, 13 C NMR showed a considerable difference between the mcthylene groups 

in these two compounds with that of 3a resonating at 61.57 ppm and that of 7 at 48.50 porn. 

We have applied this reaction to several other sulfoximidoyl chlorides and found that the reaction proceeds in good to excellent 

yield. The results are accumulated in Table 1. The poor yield in entry 4 is most likely the result of problems associated with the 
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Scheme 1 

formation of the sulfoximidoyl chloride itself. 

The formation of S-ally1 sulfoximines is virtually unprcccdcnted. Johnson and cc-workers have reported the preparation of an S- 

ally1 sulfoximinc but have also stated that the compound was “...readily subject to rcanangement and/or C-S bond hetcrolysis under the 

usual conditions of synthesis.“’ More recently, Gais and co-workers have reported the preparation of a number of stable, 

enantiomcrically pure allylic sulfoximines and have studied their reactions with cuprates in the context of the synthesis of 

isocarbacyclins.* 
Table 1. Synthesis of S-ally1 sulfoximines. 

1. t-BuOCI, -7&Z 
0 
II CH,CI, 

w ,,,I-k= 

pTol /S’NHR 2. AK& -76’C, 

CWI2, +x 
ii 

‘R 

3 

Entry R X Product Yield(%) 

1 phenyl TMS 3a 23 

2 phenyl SilBUs 3a 77 

3 o-methylphenyl SllBU3 3b 68 
4 o-bromophenyl SnBu, 3c 24 

5 benzyl SflBUa 3d 65 

We find that 3 is quite stable, surviving intact after reflux in toluene for 20 hours. No evidence was found for the 2,3 sigmatropic 

rearrangement shown in Equation 3. Interestingly, semi-empirical and ab initio calculations on 8 and 9 indicate that the latter is 

considerably more stable than the former, providing a considerable thermodynamic driving force for the conversion of the 
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Equation 3 

sulfoximine to the sulfinamide.9 To the cxtcnt that this result is applicable to more complex S-ally1 sulfoximincs, a surprisingly large 

kinetic barrier to the sigmatropic rearrangement must exist. This is in contrast to at least some allylic sulfilimines, which show a 
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pronounced tendency to rearrange to sulfenamides.‘O 

Although we are just beginning to explore the chemistry of 3a, we have already shown that treatment of 3 with n-BuLi (THF, 

-78OC, I5 min.) results in the smooth formation of an anion. This could be alkylated with iodomethane and other simple 

H ‘: 
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O,\S”N 

8 L 

H.s, / 

/ ?: 

alkylating agents with complete regioselectivity to give 10 as a mixture of diastereomers. These results are summarized in Table 2 

(enties l-3,6). The lack of stereocontrol is not surprising in view of results obtained in the alkylation of rclatcd anions.’ ’ Reaction 

of the anion of 3a with aldehydes is regioselective but not stereoselective as determined by NMR (Table 2, entries 4-5). Further, a 

complicated reaction mixture is prcduccd with cyclopentenone and cyclohexenone with both alpha and gamma reactivity being observed 

for the anion via I,4 addition only. It appears that the adduct resulting from gamma, 1,4 addition to cyclopentenone is 

diastereomerically pure by lH and 13C NMR but this is formed in only low yield.12 It is important to note that in several cases N- 

phenyl-p-toluenesulfinamide or the corresponding sulfonamide (presumably formed by adventitious oxidation of the sulfiamide) can be 

isolated from the reaction mixtures. Whether this obtains from a elimination of the anion or p elimintion from alkylation product is 

not known. 

Table 2. Alkylation of S-ally1 sulfoxlmine anions. 

0 It_/= 0 - 
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Entry R, R2X Product(s) Yield(%))” lo:11 Ratio Stereoisomer Ratlo 

1 Ph CHal 10a 6gbd loo:o 1:i 

2 Ph Etl lob 81b 1oo:o 2:l 

3 Ph CH$HCH2Br 1 oc 54b.d loo:o 1.3:l 
4 Ph PhCHO lOd/lld 79 5.3:1 f 

5 Ph tBuCH0 lOe/lle 63b 1oo:o f 
6 -CH2Ph Etl 1Of 68 1oo:o 1 :l 

7 Ph cyclopentenone 1 Og/l 1 g 81b.C 1.4:1 1 lg: 100:oe 

8 Ph cyclohexenone lOh/llh 81C 1.5:1 f 

‘Yields are for chromatographically purified materials. bSmall amounts (35%) of N-phenyl-p- 

toluene sulfinamide and/or sulfonamide were formed. %eld based on recovered starting material. 

dSmall amounts of dialkylated product were formed. %latios of other stereoisomers were not rigorously 

determined. ‘Not determlned. 

At present, these results do not bode well for the utihzation of these anions in asymmetric synthesis. However, given the current 

interest in chiral allylic and benzylic anionsI and the structural versatility of the sulfoximine functional group,14 enantiomerically 

pure analogues of 3 may yet prove useful in the synthesis of allylic amines and chiral, non-racemic compounds.8 We are currently 

exploring this possibility.15 
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