
Tetrahedron Letters,Vo1.28,No.45,pp 5569-5572,1987 0040-4039/87 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

AMINO-ALCOHOL DIPEPTIDE ANALOGUES: A SIMPLE SYNTHESIS OF A VERSATILE ISOSTERE FOR THE 

DEVELOPMENT OF PROTEINASE INHIBITORS 

R.1 Arrowsmith, D E Davrer, Y C. Fogden. C J. Harrts* and C. Thompson 

Department of Medlcrnal Chemistry, Wellcome Research Laboratones 
Langley Court, Eleckenham, Kent BR3 385, UK 

Summary Two sample approaches to an ammo-alcohol isostere of proteolytrcally-cleavable dipeptrde 

sequences are descrrbed; this isostere is incorporated into stereochemically-defined 

tetrapeptlde analogues. 

We1 and others2 have shown that replacement of the cleavable amrde bond of appropriate peptide 

substrates by a novel ammo-alcohol rsostere (-v’-(CH(OH)CHZ)-), (1) IS a versatile approach to potent 

inhibrtors of proternases as diverse as renrnl.3, angiotensln converttng enzyme>, and enkephalin 

amrnopeptidase4 

_NH&NH<r’ 

OH 0 

(1) 

Synthetrc approaches to lsostere (1) have recently been described 5, this report prompts us to dlsclose 

our short and simple alternatlve approaches to peptlde analogues containing this unit whbch were 

developed as a result of our Interest In lnhrbrtors of human remn These approaches proved to be 

applicable to a wade range of cl-substrtuentr RI and R, 

The approaches we adopted are Illustrated by the synthesis of (9) and (l0) as shown in the Scheme In 

the generally applicable Route 1, the dlpepttde rsostere IS assembled separately then Incorporated Into 

the peptide sequence Thus, brref warmlng of a solution of the keto-lodlde (2) and 2 equivalents of 

5569 



5570 

valine benzyl ester in dry tetrahydrofuran gave, in high yields, the desired amino-ketone, whrch was 

reduced in sttu to the diastereorsomeric amino-alcohols (1) These were converted into the t- 

butyldimethylsilyl ethers (4) and (5) which were easily separable by column chromatography The 

absolute configuration of the separate drastereorsomers was deduced from drfference n.0.e data 

obtarned from therr oxazolidrnone derrvatrves (6) and (1)’ and confrrmeds by X-ray crystallographic 

analysrs of therr complexes wrth endothrapepsrn at 2 2 A resolution The key rntermedrate rrlyl ethers (4) 

and (5) were convenrently elaborated to (9) and (lo) by standard pepttde couplrng techniques followed 

by srmultaneous deprotectron of the hydroxyl and termrnal amino functrons The overall yreld of this 

process was hrgh (~a 85%) and protectron of the weakly basic (pKa e 5 0) In-charn secondary amme 

during the coupling reactrons was found to be unnecessary, allowrng a chorce of N- or C- termrnal 

elaboratron of (4) or (5) followrng removal of the relevant blockrng groups 

Alternatively, Route 2 rllustrates a synthetically more drrect procedure to (1))contarnrng Jnalogues 

whrch is only suitable when there is no risk of peptrde srde-charn alkylation by the keto-Iodide; thrs 

procedure gives srmrlar yields to Route 1 in cases where the frnal pepttde analogues are eJsrly separable 

fhus, reactron of the keto-Iodide (1) wrth the tripeptrde, H Val Ile.Phe.OMe, and m reductron of the 

cntermedrate amino-ketone gave the tetrapeptide analogue (8) as a mrxture of diastereorsomers whrch 

were separated by column chromatography and deprotected to give (9) and (a) drrectly This 

methodology has been applred to the rynthesrs of many (1).contarnrng tetrapepttde analogues and IS 

general for diverse RI and Rz srde-chains 

The applicatron of erther of these synthetrc approaches should therefore provrde raprd access to a 

wide range of inhibrtory proternase substrate analogues. indeed, some (1))containrng tetrapeptrde 

denvatrves have proved to be potent inhrbrtors of human renrn. full expenmental detarls and structure- 

brologtcal acttvity studres WIII be publrshed elsewhere 
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Reaqents 

(I) lBuOCOCl. NMM. EtzO, (II) CH2N2, (Ill) HBr, EtOAc, (IV) Nal, Me2C0, (v) H Val 0CH2Ph. THF, 40°C; 
(VI) Na8H.t MeOH. (VII) tBuMe251CI. DMAP, DMF, EtjN; (VIII) Chromatographlc Separation on Slltca; 
(IX) H2, Pd; (x) ‘PrzNH, H Ile Phe OMe HCI. HOBT, EtN = C = N(CHz)jNMe, HCI, (XI) HCL, MeOH; 
(XII) COCl2, EtjN, CH$I,, -10°C; (XIII) H Vat Ile Phe OMe, THF, 40°C. 

Scheme 
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