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Summary: Reaction of chiral amide e&ate L&I with (S)- iyci&l tosylate I1 qj?ordt the epoxide 3 in 72% 
yield with high diastereoselectivity. Epoxide 3 is converte % to the orally-active WV- I protease inhibitor L- 
735,524 in 71% isolated yield. 

Hydroxyetbylene dipeptide isosteres which contain the 1S,2R-1-amino-2-hydroxy-indanamide (AHI) moiety can 

be potent inhibitors of HIV-1 protease. * A highly diastereoselective route to the 2(R)-aryl-4(S)-hydroxy AH1 

isosteres was recently developed via alkylation of (N-Boc)-a-amino-epoxides with the n-BuLi generated enolate 

Li-1 (Scheme I>.2 

Scheme I 

2R : 2s > 99:l 

-acetonide 
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X = double bond 

L-735,524 

The orally active HIV protease inhibitor L-7353243 comprises the same 2(R)-aryl-4(S)-hydroxy AHI array 

(see box) as found in earlier inhibitors. Synthesis of epoxide 3, a key intermediate for L-735.524, was initially 

carried out by diastereoselective allylation of 1 to afford 2 followed by epoxidation.4 We now report a practical, 

one-step transformation of 1 to 3 which circumvents the more general problem of diastereoselective epoxidation 

of y.bunsahuated amides with iodine.5 
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Attempted condensation of 1 with commercially available (R)-glycidol4 via the in-situ enolatc generation 

method (2 equiv. of nBuLi added to solution of 1 and 4)2 failed to give any isolable coupled product 5 (eq 1). 

This lack of reactivity was surprising in view of the enhanced electrophilicity of alkoxy-epoxides towards 

nucleophilic attack.6 Condensation of Li-1 with (S)-epichlorohydrin 6 at -30°C gave chlorohydrin 7 as the 

major product in addition to epoxide 3 (7:3 - 2.51). Treatment of the mixture with base gave a 70% overall 

yield of 3. 

(1) 

t-amylOK 

8 G=PhmO 
10 G=NsO 

We next explored the condensation of 1 with activated glycidol derivatives as a direct route to 3.7 Alkylation of 

enolate Li-1 with the oily benxenesulfonate 8 7c directly afforded 3 as the major product. Epoxide 3 is derived 

from attack of Li-1 at the C3 (oxirane) terminus of 8. The intermediate alkoxy-benzenesulfonate could not be 

detected during the course of the reaction. Also present in the crude reaction mixture was the epimuic epoxide 9 

(3:9 = 7-8:l by 1I-I NMR analysis). Epoxide 9 is derived f&n ent-8 in the starting material, and any lack of 

regiochemical specificity in nucleophilic attack on 8. To improve the diastereomeric purity of the product and 

eliminate an extra step necessary to prepare 8, we desired a commercialIy available reagent of very high optical 

purity. 

+ TSOA 

11 

LHS 

-45 to -25°C (2) 

Attempted alkylation of Li-1 with 99% ee (S)-glycidyl nosylate 10 gave a dark orange colored reaction mixture 

and recovered starting materials, indicative of electron transfer complications. However, condensation of urnide 

I with (S)-(+)-glycidyl tosylate 118 of 99 8 ee (I 2 equiv.) in the presence of lithium hexamethyldisilazide 

(LHS) gave a 72% yield of the desired epoxide 3 (eq 2). There was also produced minor amounts of the 

epimeric 99 derived from enolate attack on the Cl terminus of 11. Thus, in a single step, two new stereocenters 

are introaked in extremely high akstereoseiectivity. The use of the less reactive base LHS allows the coupling 

to be carried out by diit addition of base to a solution of 1 and 11 at -50 followed by warming to -25°C. 

Under these conditions, approximately 19 % of the dimeric product 12 is obtained. Crystallization of the crude 

mixtum results in a 85% recovery of epoxidc 3 in 99 % diastcreameric purity lo. Not surprisingly, alkylation of 

1 with (R)-glycidyl tosylate afforded the epoxide 9 as the major component. 
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To complete the synthesis of L-735.524, epoxide 3 and piperazine 13ll are subjected to a one-pot 

coupling/deprotection to afford 15 (eq 3). Alkylation of 15 with 3-picolyl chloride then affords L-735.524 in 

7 1% isolated yiekl from 3. 

In summary, we have achieved an efficient coupling of chi amide enolate Li-1 and (S)-glycidyl tosylate 11 to 

affotd the epoxide 3 in a single step with extremely high diastereoselectivity. This method provides a practical 

route to the orally active HIV pmtease inhibitor, L-735.524.I2 
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