
Tetrahedron Letters,Vol.27,No.l9,pp 2099-2102,1986 0040-4039/86 $3.00 + .OO 

Printed in Great Britain 01986 Pergamon Journals Ltd. 

#-TRIMETHYLSILYLBTHANESULFONYL CHLORIDE (SES-Cl): 

A NEW REAGENT FOR PROTECTION OF AMINES 

Steven M. Weinreb,* Donald M. Demko, and Thomas A. Lessen 

Department of Chemistry, The Pennsylvania State University 

University Perk, PA 16802 

James P. Demers 

Ortho Pharmaceutical Corporation, Raritan, NJ 08869 

ABSTRACT: The title compound, easily prepared in two steps from vinyltrimethyl- 

silane, is a useful reagent for the protection of primary and secondary amines as 

their sulfonamides, which are cleaved by fluoride ion. 

Sulfonamides are among the most stable of amine protecting groups.' However, 

it is this stability that detracts from their utility, since rather extreme 

conditions are usually needed for removal. 2 We now report the synthesis of a 

sulfonamide protecting group 1 which is readily cleaved by fluoride ion to 

regenerate the parent amine [eq. (1)l.o 

These sulfonamides can be readily prepared from a primary or secondary amine 

and the previously unknown fl-trimethylsilylethanesulfonyl chloride (3), which we 
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eq. (1) I 
.-w TMS-F + H2C=CH2 + SO, + RR’NH 
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give the acronym SES-Cl. An efficient synthesis of 2 has been developed from 

vinyltrimethylsilane as shown in the Scheme. Free radical addition4 of sodium 

bisulfite to the vinyl group catalyzed by t-butyl perbenzoate yields sulfonate 

salt 2, which could be directly converted to 3 with phosphorous pentachloride.5 

Similar overall yields of SES-Cl could be obtained via the free sulfonic acid 4, 
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prepared from salt 2. via ion exchange chromatography. SES-Cl is a stable, 

distillable liquid which can be stored at room temperature for weeks. It can even 

be purified by chromatography on silica gel. 

Sulfonamides 1. can be prepared from a wide variety of primary and secondary 

amines using sulfonyl chloride 3 in DMF containing triethyl amine. For aromatic 

and heterocyclic amines, NaH was found to be preferable as the base: These sulfon- 

amides are generally quite stable and are untouched by: refluxing TFA; 6& HCl in 

refluxing THF; lM_ TBAF in refluxing THF; LiBF4 in refluxing MeCN; BFe*etherate; 

40% HF in ethanol. However, they could be cleaved in good yields with cesium 

fluoride (2-3 equiv) in DMF at 95% for 9-40 h, or by TBAFo3HsO (3 equiv) in 

refluxing acetonitrile. The main disadvantage of the latter cleavage procedure is 

an occasional difficulty in separating tetrabutylammonium salts from some amines. 

Some examples of various amines which have been converted to SES derivatives and 

subsequently deprotected are shown in the Table. Interestingly, the pyrrole-SES 

derivative could be cleaved with commerical 1M TBAF in THF at room temperature, 

conditions somewhat milder than removal of the SEM group from pyrrole.sb 

In summary, SBS-Cl allows high yield formation of sulfonamides which are 

quite stable to a number of reagents and can be removed with fluoride ion under 

conditions compatible with a variety of functional groups. 

Sodium B-Trimethylsilylethanesulfonate (2). Vinyltrimethylsilane (25.96 g, 0.259 

mol) and t-butyl perbenzoate (1.02 g; 0.005 mol) were combined in 100 ml. of 

methanol at room temperature, and sodium bisulfite (52.60 g; 0.505 mol) in 100 mL 

of Ha0 was slowly added. After addition was complete, the mixture was heated at 

reflux for 48 h. The reaction mixture was concentrated (caution: peroxides!) and 

water was removed by azeotroping the mixture three times with methanol on a 

rotary evaporator. The resulting solid was extracted three times with 250 mL of 

methanol, which was concentrated to afford a white solid. This material was dried 

in a vacuum oven at 150% for 16 h to afford 37.0 g (70%) of 2 of >95k purity. 
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*Mali used as base 
**Tetrabutylammonium fluoride (1M in THF) used for cleavage - 




