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Abstract: Versatile and concise routes to both racemic and chiral cyclopentane analogs 

of valinol are described. These compounds are constrained analogs of a key amino acid 

found in the aspartyl protease inhibitors of HIV-l. 

A principal objective in our investigation of orally active inhibitors of the vital 

aspartyl protease from HIV-1 is to improve the pharmacological profile of the inhibitor 

candidates previously prepared in these laboratories.’ One approach is to incorporate 

non-peptide fragments into strategic locations of these peptide inhibitors.2 Tn this 

regard we reasoned that the aminohydroxycyclopentane derivative 3 would serve as 

the cyclic analog for the amino acid derivative valinol. Herein we describe concise 

routes which provide this amino acid surrogate in 

pure forms. Moreover, this methodology can 

homologous members of this class of compounds. 
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During the incipient structure-activity phase of our study we focused on the synthesis 

of racemic 3 beginning with cyclopent-2-en-l-one (Scheme 1). A standard cuprate 

addition was employed to introduce the methyl appendage. The abundance of available 

alkyl cuprate reagents provide the flexibility to examine a variety of other alkyl 

substituents as well. In the present case, conversion of the methylcuprate addition 

product to the corresponding TMS enol ether3 was followed by Lewis acid catalyzed 

addition of di-tert-butylazodicarboxylate4 to afford 2 containing the desired skeletal 
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framework. However, the disappointing low yields in the latter reaction necessitated 

the development of an alternative approach. Accordingly, the cuprate addition to 

cyclopent-2-en-l-one was conducted under catalytic conditions (25mol% CuBr*DMS, 

ethyl ether) followed by the addition of the azodicarboxylate in THE at -78OC. This one 

pot method produced material in 4060% overall yield. The use of catalytic quantities 

of copper salts was found to be beneficial in minimizing the decomposition of the 

azodicarboxylate under the reaction conditions employed. The ketone 2 was then 

converted to the aminohydroxycyclopentane 3 without purification of intermediates. 

Initial stereoselective reduction using L-selectrides was followed by cleavage of the BOC 

protecting group (HCl, ethyl ether, OOC-230C). The crude hydrazide was then 

hydrogenated directly at 5Opsi using Adams catalyst. While this approach to 

aminohydroxycyclopentanes is workable, an efficient enantioselective synthesis of 3 

was dictated by the practical limitations in the resolution of the trisubstituted 

cyclopentanes and by the demand for quantities of chiral material required for in depth 

in vivo studies. 

A survey of the literature revealed a lack of suitable homochiral cyclopentanes with 

this type of substitution pattern exhibited by 3. Nevertheless, the connectivity of 3, 

particularly the configuration at the center bearing the methyl group can be correlated 

with several naturally occuring terpenes, such as (R)-(+)-pulegone 4.‘j This suggested 

that Favorskii rearrangement of inexpensive pulegone would provide pulegenic acid as 

an ideal progenitor for 37. Thus, pulegenic acid 5 ([a]$5+57 neat, lit. [a]~20+48.2 neat)7 

was submitted to Curtius rearrangement (diphenylphosphorylazide, triethylamine, t- 

bufanol, 60X)8. After one hour the evolution of N2 was complete and without isolation, 

the crude isocyanate was treated with 10 molla copper (I) chloride9. The reaction 

mixture was then heated for an additional 3-S hours and following workup and 

recrystattization (EtOH/HTO) gave the Boc-protected derivative 6a in 70% isolated yield; 

mp.56-57cC; ]a]n25-8.1 (c=17.95, CHCl3). By slight modification of the reaction 

conditions (1.2 eyuiv bcnzyl alcohol, dioxane), the Cbz-protected derivative 6b could be 

obtained in a similar fashion: 80% mp. 77-78oC; [a]D*s-1.3 (c=24.52, CHCl3). The latent 

ketone in 6a was exposed by ozonolysis of the exocyclic olefin using a dimethylsulfide 

workup in 92% yield; mp.73-740C [a]$5+26.3 (c=l .O CHCt3). 

We hricfly examined reductions of the cyclopentanone 7a. The lran~ amino alcohol 

isomer 8 could be obtained in homogeneous fashion and in excellent yield by 

performing the reduction with sodium borohydride in methanol at -78OC. One 

recrystallization of the crude product gave analytically pure material 9; mp.l20-121eC; 

[crlD*s-6.4 {c=10.9, CHC13). In analogy with the racemic series, the use of L-selectride 

produced predominantly the cis amino alcohol isomer 9, although with somewhat 
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disappointing selectivity (4:l ratio, 9:8).to The 4:l ratio could be enhanced to 1O:l with 

the simple expedient of precipitating the more crystalline trans isomer 8 from cold 

hexanes. Finally, the carbamate protecting group of the cis isomer 9 was removed 

using hydrogen chloride in ethyl ether providing chiral 3 as its :hydrochloride salt; 

mp.225-2270C(d); [a]$5 -1.7 (c=1.5, EtOH).tl 
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The sequence illustrated in Scheme 2 was accomplished without recourse to a single 

chromatographic purification, Further, each synthetic operation was carried out in 

excess of 70% yieldtz. The homochiral ketone 7 can he prepared with ease in lO-20g 

quantities and should serve as an excellent branch point for further functionalization of 

the cyclopentane nucleus. We are currently exploring routes to alternative substitution 

patterns of optically active aminocyclopentanols. Incorporation of these structures into 

aspartyl protease inhibitors and the disclosure of their biological acrivity will be the 

subject of our full report which will appear elsewhere. 
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Conversion of recrystallized 3 (EtOH/Et20) to Masher’s amide and inspection of 

product by HPLC and 300MHz LHNMR confirmed material to be >9S% enantiomerically 

the crude 

pure. 

All reported yields are unoptimized. An additional S-10% can be obtained by chromatographic 

purification of the mother liquors, 
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