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SUmmRrY: The addition of allylboronates to sulfenimines gives 
homoallylsulfenamides which are potentially versatile intermediates for 
alkaloid synthesis. 

Although several methods have been explored for the addition of 

organometallics to imines and their derivatives most procedures are 

accompanied by low yields and/or undesirable side reactions (1). 

Earlier, others have reported on the addition of allylboronates (2) and 

allylboranes (3,4) to imines. We now wish to report our results on the 

addition of allylboronates to sulfenimines (5) to give sulfenamides 

which have considerable potential in the synthesis of alkaloids. 

Thus refluxing a mixture of pinacol allylboronate 1 and the 

sulfenimine L in toluene for 3 to 11 days gave clean conversions to the 

desired adducts 5 (Table I). The sluggishness of the reaction is 

clearly undesirable and may be attributed to the nature of the transi- 

tion state 4_. The trans configuration of aldimines (5b,6) forces the R 

group to exist in an axial orientation in the transition state if we 

L ; Ft=Me 
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Table I 

Entry Sulfenimine 1 Boronate Rxn time 
Rl R2 R3 

% yield s_a 

-~---~---_--__--__-__--______- 
1 Me- Ph 
2 CH(CH3)2- m-NOp-Ph 
3 C4B9- II 
4 PhSCH2CH2- II 

5a BnOCH2CH2CH2- I0 
5b II It 

6a Ph- rr 

6b I, I, 

7a 

7b 

.------_____-_-__-__~~_~~~- _-_------------ 
Me 3 days 88 
Me 4 days 80 
Me 40 h 83 
Me 22 h 83 
Me 46 h 77 
H 4h 76 
Me 11 days 89 
H 28 h 95 

Me 

H 

9 days 94 

23 h 92 

a Yields refer to isolated chromatographically pure material. All new 
compounds gave satisfactory analytical data, NMR, and IR spectra. 

invoke the usual Zimmerman-Traxler 6-centered transition state (7). 

Examination of molecular models of the TS reveals that the thioaromatic 

of the sulfenimine suffers considerable interaction with the bulky 

pinacol group. Therefore by changing to a smaller group such as 

ethylene this interaction is reduced and the rate of reaction should 

increase. Indeed this is observed. The use of the ethylene glycol 

allylboronate 3_ results in a lo-fold increase in the reaction rate in 

comparable yields (entries 5&, 61, 7b). This result further confirms - 

that the reaction proceeds by initial complexation of the imine to 

boron followed by ally1 transfer as postulated for the related conden- 

sation with aldehydes (8). 

Table I gives the results for a variety of sulfenimines. In 

general, the reaction proceeds smoothly and in high yield and repre- 

sents one of the few available methods for efficiently adding the ally1 

group to imine derivatives. Moreover, this methodology nicely compli- 
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ments the existing allylborane methodology based on simple imines in 

that sulfenamides are readily hydrolyzed to primary amines (9) whereas 

imine based chemistry is generally restricted to the synthesis of 

secondary amines. 

We have also found that the addition of gaseous HCl to the crude 

reaction mixture prior to work-up gives clean conversion to the 

sulfides 6_ and z . The reaction proceeds by initial formation of 

phenyl sulfenyl chloride which then adds to the olefin (9). The recent 

report by Kamatani (10) on the conversion of these adducts to pyrrol- 

idines 8_ further enhances the utility of this overall process. 

6 I! 

S_ample ExperLEental Procedure: A mixture of allylboronate (11) 

(7.50 mmol) and sulfenimine (5.0 mmol) in 10 mL of toluene was refluxed 

under argon until TLC indicated complete reaction. The mixture was 

cooled to room temperature and treated with 7.50 mmol of triethanol 

amine (3.0 M in acetone) which produced a fine white precipitate. 

After stirring the mixture overnight, the solids were removed by 

filtration through celite and the product chromatographed on silica gel 

or alumina with ethyl acetate/hexane. Chromatography on alumina is 

recommended since partial hydrolysis of the sulfenamide sometimes 

occurs during silica gel chromatography(l2). 
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