
Tetrahedron Letters,Vol.29,No.37,pp 4665-4668,1988 0040-4039/w $3.00 + .OO 
Printed in Great Britain Perqamon Press plc 

PEPTIDIC TRIFLUOROMETHYL ALCOHOLS AND KETONES 

A GENERAL SYNTHESIS AND APPLICATION AS RENIN INHIBITORS 
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Abstract : Preparation of the tripeptidic trifluoromethyl alcohol 9 and ketone 10 and their evaluation as 
renin inhibitors is described. The key step is the Curtius rearrangement of the beta-silyloxy acid 6 prepared via 
condensation of tr.ijluoroacetalaMyde with the dianion of cyclohexanepropionic acid. 

Fluorinated ketones, by virtue of their exceptionally high electrophilicity, exist in stable hydrated form in 

aqueous media and serve as ideal mimics of the tetrahedral transition state of enzymatic peptide bond 

hydrolysis. The pioneering work by Abeles has recently uncovered their potential as inhibitors of various 

proteolytic enzymes.1 We decided to examine a novel series of peptidic trifluoromethyl alcohols and ketones 

as transition state analogs for inhibitory potency against the aspartyl protease, renin.2 As alternatives to 

angiotensin converting enzyme (ACE) inhibitors,3 such compounds may ultimately result in a novel therapy for 

the treatment of hypertension.4 

Retrosynthetic analysis reveals the amino acid 1 and the trifluoromethyl B-amino alcohol 2 as the key 

components for the synthesis of these compounds. 
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The peptidic acid fragment 1 would be easily available by standard peptide coupling procedures, and we 

envisoned that 2 could be prepared by Cur&s rearrangement of the appropriately protected carboxylic acid. 

Recently, Abeless and Trainor independently disclosed an efficient synthesis of peptidic trifluoromethyl 

alcohols and ketones utilizing the nitro group as an amine equivalent to arrive at an intermediate of type 2. Our 

Curtius rearrangement pathway offers the added advantage that the carboxylic acid precursor can be utilized for 

the preparation of analogous retro-inverso peptidic trifluoromethyl alcohols and ketones.7 

The validity of such an approach was checked by the following model study. The TRDMS protected B- 

hydroxy acid 3 was prepared in three steps from ethyl 4,4,4&fluoroacetoacetate in 75% overall yield.8 Curtius 

rearrangement of 3 following classical, stepwise procedures was unsuccessful? however, upon treatment with 

diphenylphosphoryl azide and triethylamine in toluene in the presence of benzyl alcohol,10 the rearranged 

product 4 was obtained directly in 52% yield. Upon substituting hexane as the solvent for toluene, the yield 

improved substantially (86%).II 
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The uipeptidic trifluoromethyl alcohol 9 and ketone 10 were chosen for synthesis and evaluation as renin 

inhibitors. The amino acid residues were appropriately chosen so as to impart specificity towards the targeted 

enzyme, renin.4.12 Condensation of the dianion of cyclohexane propionic acid with trifluoroacetaldehyde 

generated in situ from its ethyl herniacetalI3 yielded the g-hydroxy acid 5 as a racemic mixture of erythro and 

threo isomers in 67% yield. After protection of the alcohol as the TRDMS derivative 6, Curtius rearrangement 

with DPPA (1 .O equiv) and triethyl amine (2.0 equiv) in the presence of benzyl alcohol (1 .O equiv) afforded the 

differentially protected amino alcohol 7 (75%). Interestingly, the addition of a second equivalent of the base 

was found necessary for the reaction to proceed at an appreciable rate. The free amine obtained after 

appropriate deprotection of 7 was coupled with the carboxylic acid 814 to afford the uifluoromethyl alcohol 9. 

Dess Martin oxidation15 of 9 yielded the corresponding ketone 10 as a mixture of two diastereomers in the ratio 

of 1: 1.2 as determined by reverse phase HPLC. As expected, the 13C NMR data revealed that the ketone 10 

existed completely in its hydrated form.16 

Compound 10 was found to be a good inhibitor of human renin (I50 = 250 nM). Taking the 

diastereomeric contents of 9 and 10 into consideration, the trifluoromethyl ketone was about lo-fold more 

potent than its corresponding alcohol (9,150 = 4000 nM). 
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In summary, this communication describes a new alternative for the synthesis of peptidic n-ifluoromethyl 

alcohols and ketones and makes the first disclosure of their application as inhibitors of human renin.17 The 

commercial availability of various carboxylic acids and the use of S-hydroxy acid intermediates of type 5 or 6 

for synthesis of reno-inverso analogs add to the synthetic utility of this method. 
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