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HQbly SS Synthesis of ds-(2RJS)-3-Hyhmypmline 

Janusz Juruak,**~ Piotr Pmbpowicz,” and Adam Goi&hdri’ 

Aktmct Allyltrimethylsii (3) reacted wirh Pturbobauoxy-0-mbuvldimcthylsilyl-m (4) to give with 
hi& diesterroseleaivity syn-adduct 3 which was sul%equently transformed into &-@R,~+hydrosypb (I). 

The qnthesii of optically active a-amino acids has long been of great interest owing to their 

use as components of biologically active molecules.1 Further Interest has followed their application as 

convenient chiral building blocks for stcreosclective synthesis of various natural product@ k, our 

reoznt studies involving the synthesis of antibiotic amino sugars,3~34 we have found that suitably 

protected a-amino aldehydes are very convenient and versatile chkms. For example, addition of 2- 

furyllithium to lC’,Ndiprotectcd a-amino aldehydcs of&x-s an easy access to almost cnantiomerically 

pure atiadduas which are readily transformed into natural products.~~ 

Now we report a new application of our methodology to the highly stereoselective syn&sis 

of crs_(zR,,3s)-3_hydroxyproline (l), a structural unit present in some biologi~ly important 
compounds, such as slaframine,* castanospcrmine,’ and dctoxbine.10 Retrosynthaic analysk, shown 

in Scheme 1, suggested that iVcarbobenzoxy-O-tert-butyldimcthylsilylimethylsilyl-L-serin?l (4)ll and 

allyltrimethylsilane (5) could serve as starting materials. 

Scheme 1 
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periodate - silica gel oxidative cleavage,16 led to aldehydc z in 81% yield Tnrrtment of 2 with 

NaBH,CN, followed by selective dcp~~~bion of the primacy hy- group, afforded the pyrrolidinc 

derivative 6 in 91% yield. Iwo-step oxidations’ of 6 gave acid 7 which upon trrntmen with H.$iP&‘B 
followed by reductive cleavage of the Cbz group atForded cis-(ZR,~>3-hy~line (11’9 in 86% 

yield. 

For independent verification of the c~relation of the substitucnts in the ptict 1, compound 

6 was transformed into the known cis-2-hydroxymethylene-3-hydrcaywrrolldin hydxchloride 8.21 

The presented synthesis of cis-@R,3s)3_hydmxyproline proves to be a practical altcmativc to 

the known proccdures.2CQ* Moreover, it allows for simple synthesis of optically active aldchyde 9 

which can save as starting mataial in our intended synthesis of castanospermine. 
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15. Thes~~nsultrMberPtiotllllzedby~~~m~~AMdB,~~shown 

Scheme 3. In the case of the Lewis acid-catalyzed reaction leading tq w 3, the 

chelation-contxAed model A is pmferred. To achieve anti di astseo&ectican, the P&In-Anh 

model B should operate. 
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