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Abstract: o-amine acids can be ceuvenexl to hamochid g-substituted mninoethane suMiii& or sulfonamide 
transition-state isastcas. which can be inaporati into peptides. These transition-state andoguc~ e.g. the sulfamntide 
isostem of PhePhc will be used for the generation of catalytic antibodies as well as for the development of putease 
inhibitors. 

Transition-state analogues of the amide bond hydrolysis are important both for the design of enzyme 
inhibitors1 and the development of catalytic &ibodie& Therefore numerous transition-state isosteres of the 
amide bond hydrolysis have been describedl-3. Sulfinamldes4 and sulfonamides4~3 have received relatively litde 
attention, in spite of their good resemblance to the amide bond hydrolysis6 In a recent communication6 we 
reported the synthesis of peptides incorporating the &aminoethanc sulfinamide or sulfonamide transition-state 
analogues (scheme 1.1 and 2). These were proposed to mimic the amide bond hydrolysis between glycine and 
any other amino acid or peptide. In addition, we found that upon a-alkylation of sulfonamides (2) analogues of 
other amino acids than glycine (3) became accessible. This enabled us to prepare sulfonamides (figure lb) 
mimicking amide bond hydrolysis of the p17/p24 cleavage site Phe-Pro (figure. la) in the gag-p01 precursor 
protein of HIV7, thus giving rise to a new type of potential HIV protease inhibitorsg. 

In contrast to a-aminosulfinamides or sulfonamides4,g the corresponding Raminoethane derivatives 1 and 
2 are stable. Moreover the presence of the additional g-carbon atom offers the opportunity to study the influence 
of functionalization at this position (figme lc) as compared to functionalization at the a-position. Based on the 
method of Higashiura and Ienagalo we developed a method for the synthesis of homochiral B-substituted 
sulfinamide (4) and sulfonamide (5) transition-state isosteres incorporated in peptides. Since the isosteres can be 
derived from naturally occuring a-amino acids in principle all amino acids can be used as a starting material for 
the preparation of these potentially interesting compounds (scheme 1). This adds to the scope of this prccedute 
We i&r). _ . 

Q I’ 

figure la figure lb 

We have illustrated our method with the synthesis of sulfmamide and sulfonamide transition-state isosteres 
of Ala-Pro and Phe-Pro. Furthermore, as a specific target molecule we chose to synthesize the isostere of Phe- 
Phe, which will be used as a hapten to generate catalytic antibodies1 1. 
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Scheme 1 
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TheBocprotectedaminoacids6and7waeconvatedtodrecarespondingrndrsoalcohols8urd9by 
reduction of the of the in siru prepared mixed anhydrides in 68% and 67% yield respecdvelyl2. The alaninol 
derivative 8 could be converted to the &ester 10 in 85% yield using Mitsunobu ccmditionsl~~l3. Applying 
this procedure to phenylalaninol derivative 9 gave the desired product 11 from which, unfortunately, 
triphenylphosphinoxide could not be sepam&d completely. Therefore 11 was prepa& by a tw step pmccdum 
i.e. formation of the mesylate (96% yield) followed by substitution with cesium thie (97% yield)lO*l3.14. 
The sulfinylchlorides 12 and 13 were pqared by treatment of the duoesters 10 and 11 with chlorine 
(approximately 2 eq. ) in the presence of acetic anhydride (1 eq.)l5,16. ‘these were used for coupling without 
further purification. Sulfinylchlorides 12 and 13 were coupled to HPro(N)IiMel7 in the presence of 4- 
methylmorpholine as base leading to the peptide sultbamides 14 (72%) and 15 (75%). respectively. The 
dias&teomem of 14 and 15 wae isolated in a approximately equal amounts. The mg sulfonamides 16 
and 17 were obtained by ox&la&m using RuCl~.NaIC#l in 95% and 96% yield, respecdvely 19 (scheme 2). 

In order to prepate the sulfautmide isostete of Phe-Phe (figure lc), sulfinylchloride 13 was coupled to H- 
Phe-GMe in the presence of Cmethyhnorpholine as base. ‘Ibe nsulting diasmc sulf’iis 18 were 
isolated in 66% yield (diastereomeric ratio 1 to 1.6). Oxidation afforded the sulfonamide isostere 19 in 79% 
yield19 (scheme 3). 

HCLH-PheCMe 
l3 - 

emethyl- 

morpholine 

Scheme 3 

In conclusion. we have described a straightforward method for the synthesis of homochiral B- 
functionalixed aminoe .thane sulfiiamides and sulfonamides. This method enables us to employ in principle every 
possible a-amino acid in the preparation of sulfinamide or sulfonamide transition-state analogue containing 
peptides. These peptides might be important both for the development of protease inhibitors and catalytic 
antibodies. 
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