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Abatraot: An efficient and hiihly stereoselective route for preparing hydroxyethylene dipeptide 
isosteres from a-N,Ndibenzylamino ketones has been developed. 

In the last few years hydroxyethylene dipeptide isosteres (“peptide mimics’) have generated 

considerable interest in the scientific community due to their potential therapeutic value as inhibitors 

of both HIV-protease and renin.1 These peptidomimetics consist of amino alcohol functionalii which 

almost invariably exhibii the (4S,5S) stereochemistry. They also typically possess a substituent at 

the C2 position with the indicated absolute configuration (Note: the R, Sdesignation may change 

depending upon the substituent priority). 

NH-Peptide ,_> 

NHR’ 0 

Hydroxyethylene dipeptide isostere 1 

Many of the reported synthetic approaches to these isosteres make use of the lactone 1 as a 

key intermediate which is then further elaborated via a diastereoselective alkylation of the enolate 

and a subsequent ring opening.* Several groups have synthesized 1 from an u-amino aldehydss by 

reactions with: (a) homoenolate equivalents,* (b) lithium ethyl propiolate,*b or (c) allylic 

organometallic reagents.*c Alternatively, u-amino aldehydes have been converted to 1 via the 

intermediacy of the corresponding u-amino epoxides. *d In addition, approaches involving the 

synthesis of 1 from carbohydrate precursors, such as D-mannose,e or rketoesters derived from N- 

Cbz phenylalanine,a N-benzyl-N-Boc phenylalanine& and N-phthalimido phenylalaninek have 

been reported. However, virtually all of them suffer from at least one disadvantage (low chemical 

efficiency, poor diastereoselectivity, expe&ive starting materials, &c.) which makes them 

unattractive for scale-up. An exception &this is the elegant synthesis reported by the Merck group 

which was carried out on a multigram scale. Perhaps the only small disadvantage of this approach is 

that the starting a-amino akfehyde is sensitiie towards racemization under a variety of experimental 

condiiions.s Our goal was to develop a general synthetic route whiih was efficient, selective and 
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which employed configurationally-stable starting materials. Herein, we report a novel synthetic route 

to these hydroxyethylene dipeptide isosteres starting from a-amino ketones that satisfies the ahove- 

mentiont3d criteria. 

Reetz and coworkers have demonstrated that the keto group of a-N,N-dibenzyl amino 

ketones, which are readily synthesized from a-(L)-amino acids, can be reduced with excellent 

diastereoselectively to the corresponding vicinal amino alcohol possessing (S,S)- 

sterecchemistry.esJJ In a seemingly unrelated study, we have recently repotted that lithium enolates 

of these ketones undergo aldol reactions with a variety of aldehydes in highly diiereoselective 

manner.7 Our synthesis of 1, which is outlined in Scheme I, conceptually links these two findings. 

Scheme I 

2a. R=Me 
2b. R=Bn 

Rgo d *RGo e *RG; 

5a la 
Sb lb 

a, f 

a) NaHMDS, THF, -78°C b) BrCH 2C021Bu, -78°C. c) NaBH,, MeOH, 0°C 

d) Toluene, AcCH, reflux, e) y / Pd black, abs. EtOH, BaQO,9 PhCH2Br, 

-78”C, 30 min. 

The a- amino ketones 2a,b were synthesized from L-alanine and L-phenylalanine, 

respectively, using a minor modification of Reetz’s procedure.& These ketones were converted into 

their corresponding r_keto esters 3a,b in high yield by sequential treatment with sodium 

hexamethyldisilazide, followed by fbutyl bromoacetate. The use of lithium enolates gave slightly 

lower yields and the use of ethyl bromoacetate resulted in a complex mixture of products. The 

NaB& reduction of these rketo esters proceeded smoothly to give 4a,b in 93% yield with excellent 

diastereoselectivity (only one diastereomer was observed by 1H and l3C NMR analysis of the crude 

product). The absolute configuration at the newly formed center was tentatively assigned to be (S) 

based on the literature precedents .4 4a,b were converted into their corresponding lactones 5a,b 
using a standard, acid-catatyzed protocol. * In order to obtain a rigorous proof of the absolute 
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~istry,5bwasconvertedintoits~protectedde~a~lbbyaonepot~~, 

protection sequenee.Q The laotone lb exhibited the same physical and spectral characteristics as 

the authentic sample.10 

Lactone la was alkylated via its sodium enolate (NaHMDS / THF, followed by addltfon of 

benzyi bromide at -78”c, 36 min) to produce 6s in 81% ylekf. Again, only one diaetemomer wee 

detected by f&l and 3% NMR (a 95Oh de.). This material can then be oonvetted lnto the desired 

isostere by a ring opening reaction which employs one of the wefl-establiehed amid&ion pmtocols 

(e. g., the Weinreb procedure).l* 

Thus, we have devekjped an ~~~ end highly etereoselective mute for preparing 

hydroxyethylene dipeptide lsostetes from a-N,Nd&nqlamino ketones. The salient features of thii 

route include: (1) the reletively few number of stepe required, (2) the use of conf@rationally-stable 

a-N,N-dibenzyfamino ketonee as starting materials and (3) excellent diastemi and 

chemical efficiencyl2 
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