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Abstract : A short, enantiospecific synthesis of statne 1s descnibed, starting from a readily available aldehyde
The control of chirality was effected by using the Sharpless asymmetric epoxidation procedure

Statine, (3S, 4S)-4-amino-3-hydroxy-6-methyl-heptanoic acid (1), 1s an unusual amino acid, the key
constituent of a number of recently discovered bioactive peptides!

OH O Among them pepstatin, an nhibitor of proteolytic
YYk)ko"' enzymes such as pepsin and cathepsin and the blood
pressurc regulating enzyme reminlC, has aroused
NH 2 considerable attention for the practical synthesis of this

1 particular ammno acid?

Most of the published syntheses are based on a nucleophihc addition to an N-protected chiral amino aldehyde
Although these routes give a straightforward access to statine, they suffer from two Limitations the chiral
uncertainty which 1s associated with the chiral unstability of the starting aldehyde and the low structural versatility
of the products, himited to the available amino acids.

To obviate these difficulties we descnbe here an enantiospecific and versatile route to statine
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a- Dusopropyl-D-tartrate, Ti(IV) 1sopropoxide, tBHP, CHaCla, -10°, b- diethyl azodicarboxylate, PhaP, N3H,CH;Cly, ¢- KCN,
MeOH, d- NaOH, H202, ¢- H2, Pd/C, MeOH
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The racemmc allylic alcohol 2 was obtained via a Gnignard reaction of 1sovaleraldehyde with vinyl magnesium
bromide Enantiospecific Sharpless epoxidation of this alcohol in the presence of dusopropyl-D-tartrate
constituted the key step for the introduction of chirality> The resulting optically pure epoxide 3 was transformed
mto the corresponding inverted azide 4 by the Mitsunobu reagents? The chiral punties of 3 and 4 were
demonstrated by n mr spectroscopy in the presence of a chiral shift reagent5[1H NMR, 300 MHz, chiral
Eu(hfc)3] Nucleophilic opening of the epoxide with cyanide 10n occurred readily and regiospecifically to give the
nitrile 5 Subsequent hydrolysis of § afforded the acid 6 which was subsequently catalytically reduced to statine
16

Since the variety of starting aldehyde 1s quite unlimted and the stereochemustry 1s reagent controlled, we
believe that this route could provide a great number of statine analogs on a large scale
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