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Abstract : A short. enanuospectfic synthesis of staane IS described,, startmg from a readrly avatlable aldehyde 
The control of chrrahty was effected by usmg the Shsrpless asymmemc epoxtdaaon procedure 

Stature, (3S, 4S)-4-ammo-3-hydroxy-6-methyl-heptanorc actd (l), IS an unusual amino acid, the key 

consutuent of a number of recently discovered btoacave pepadest 
OH 0 

Y+OH 

Among them pepstaan, an mhrbrtor of proteolyuc 

enzymes such as pepsin and cathepsm and the blood 

pressure regulatrng enzyme renmle, has aroused 
NH 2 considerable attenuon for the practical synthesis of this 

1 pamcular ammo acrdz 

Most of the published syntheses are based on a nucleophrhc addtaon to an N-protected chual ammo aldehyde 

Although these routes give a strarghtforward access to statine, they suffer from two lrmrtatrons the chual 

uncertamty which IS assoctated wtth the chrral unstabrhty of the startmg aldehyde and the low structural versaahty 

of the products, hrmted to the avarlable ammo acrds. 

To obvrate these drfficulues we descnbe here an enanuospectfic and versaule route to staane 
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a- D~soprop~l-D-tartme, TIP’) ~~opropoxxk, tBHP, CH$&, -lo”, b- &e&y1 amd~mb~~ylate, Ph3P, N~H,CH~CI~, C- KCN, 

MeOH, d- NaOH, Ha, e- H2. P@C, MeOH 
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The racermc allybc alcohol 2 was obtamed via a Gngnard reacaon of lsovaleraldehyde with vmyl magnesium 

bromide Enantlospecific Sharpless epoxldauon of this alcohol in the presence of dnsopropyl-D-tartrate 

constttuted the key step for the mtroducuon of chuahty3 The resultmg opttcally pure epoxlde 3 was transformed 

mto the correspondmg inverted azlde 4 by the mtsunobu reagents4 The choral punues of 3 and 4 were 

demonstrated by n m r spectroscopy in the presence of a choral shift reagent5[lH NMR, 300 MHz, choral 

Eu(hfc)3] Nucleophdlc opemng of the epoxlde unth cyamde ion occurred readdy and re~ospecdically to give the 

mmle 5 Subsequent hydrolysis of 5 afforded the acid 6 which was subsequently catalyttcally reduced to statme 

16 

Smce the variety of starting aldehyde 1s qmte unlmuted and the stereochermstry 1s reagent controlled, we 

beheve that thts route could promde a great number of statme analogs on a large scale 

Acknowledgment: We thank the Llgue Nattonale Franqaise contre le Cancer for financial support 

References and notes 
l- a) K L Rinehart Jr, J B Gloer, R G Hughes Jr, H E Rems, J P MC Govren, E B Swynenberg, D 

A Smngfellow, S. L Kuentzel, L H Li Science 1981,212.933, b) K L Rmehart Jr, J B Gloer and J 
C Cook Jr..! Am Chem Sot 1981,103, 1857, c) H Umezawa, T Aoyag, H Monshlma, M Matsuzakl, 
M Hamada and T Takenchl J Annbroncs 1970,23,259 

2- Recent publtcauons for statme synthesis a) R M Devant and H E Radunz Tetrahedron L.ett 1988,29 
2307 b) H Takahata, K Yamazakt, T Takamatsu, T. Yamazala and T Momose J Org Chem 1990,55, 
3947 c) Y Takemoto, T Matsumoto, Y Ito and S Terashuna Tetruhedron Lett 1990,31,217 d) J V N 
Vara Prasad and D. H &ch Tetrahedron Letr 1990,31.1803 e) A Bernard, F Mlcheh, D Potenza, C 
Scolastlco and R Villa Tetrahedron Lett 1990.31,4949 

3- a) T Katsukl and K B Sharpless J Amer Chem Sot 1980.102, 5974 b) B E Rosstter and K B 
Sharpless J Org Chem 1984.49, 3707 c) J M. Chong and K B Sharpless J Org Chem 1985,50, 
1563 

4- 0 Mttsunobu Syntheses 1981, 1 
5- G Whitesides and D W Lewis J Amer Chem Sot 1970,92,6979 
6- The physical constants of all the compounds de-bed are in agreement with the assigned structures The 

[a120D values and n m r data for typical compounds are as follows 3 [a12’D = + 8 7 (c 0 1, methanol), 
13C NMR 6(22 01, 23 54, 24 43,42 51, 43.55, 55 07, 66 87) 4 [a]2OD = - 8 (c 0 1, (CDC13) methanol), 

13C NMR 6(21 86, 23 04, 24 76, 39 99, 44 85, 54 71, 61 89) 5 [U]20D = - 16 0 12, (CDC13) (c 

methanol), 13C NMR (CDC13) a(21 67, 22 99,23 45,24 96,39 13,62 74, 69 87, 117 34) 6 [o.120D = - 

21 (c 0 14, methanol), 13C NMR (CDC13) a(21 66, 23 10, 24 99, 38 52, 39 11, 63 40,70 33, 177 41) 1 

[a120D = - 21 (c 0 17, H20), [ht7 [CX]20D = - 20 (c 0 64, H20)], 13C NMR (D20) 8(23 47,24 68,26 47, 
40 80, 4139, 56 31, 69 94, 177 73) 

7-M Kmoshlta, A Hagwara and S Aburaki, Bull Chem Sot Jpn 1975,48, 570 


