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BARER'S YEAST MEDIATED PREPARATION OF CARBOHYDRATE-LIKE CHIRAL SYNTHONS 
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Summary: Baker's yeast mediated reduction of the cc-acetoxy ketones (l)-(2) proceeds with high 

enantio- and stereoselectivity to give the anti carbinols ($)-(6), ea:ily converted into the 

masked chiral deoxy sugars (12)-(14), 
-- 

from which E- and k-deoxyzugars have been obtained. 

Carbohydrates are now being used as starting materials in the synthesis of enantiomerically 

pure forms of natural products and drugs belonging to quite different structural 
1 

classes. In 

most instances, the incorporation of natural hexoses and pentoses in the carbon framework of 

elaborated chiral molecules involves regioselective removal of oxygen function(s) and/or chain 

elongation at either end of the sugar moiety. It thus follows that actual starting materials 

in the carbohydrate-based syntheses must be regarded the members of a defined set of suitably 

protected (deoxy)sugar derivatives prepared from natural carbohydrates, sometimes in multistep, 

low-yield sequences:! In this context, we now report on a non-carbohydrate-based preparation of 

synthetically useful masked deoxysugars of the D and L-series, and on their subsequent 
= = 

conversion into the deoxysugar derivatives (z), (16), (2 
- 

and (2, through a sequence 

involving, as the relevant step, the enantio- and stereoselective baker's yeast mediated 

reduction of the cr-acetoxy ketones (l)-(3). 
+!A,- 

Thus, the u-acetoxy ketones (l)-(3), bearing two masked carbonyl functions (being the two 
WIW 

carbonyl moieties revealable chemoselectively with different reagents) in 1,6 and 1,5 

relationship, respectively, 
3 

on treatment with baker's yeast, afforded, as major transformation 

products, the chiral anti carbinols (i), (5) and (6) in 20, 35 and 30% yield, respectively, 
.WU Ccu 

and 30-40X unreacted starting materials. The (42,5R) carbohydrate-like carbinol (4) was shown - Iw 

to be enantiomerically pure because of its conversion through oily intermediates (Scheme) 

into the optically pure a-methylglycoside (lz), PJF +46O (c 3.5, CC14), and into the 

R-anomer (z), p]z -29' (c 3.5, CC14), in 1:2 ratio, being the optical properties well in 

4 
agreement with the lit. values. The acetate obtained upon yeast reduction of (2) was shown to 

be a 75:25 mixture of two enantiomers by 
1 *5 
H NMR studies onto the (+)-MTPA ester of the methyl 
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(12) R,Rl = H,OMe 

AcO 

(2, R= AC 

(2' R= H 

(7_) R= AC 

(2' R= H 

7 
(l@) R= Ph2Bu:Si; R:= OMe;2R-= H 

(12) R= Ph2Bu Si; R = H; R = OMe 
(2) 

SCHEME 

(lk) R= Ph2ButSi 

(e) R= R:- COPh; R;= H;R3= OMe 

(E) R= R = CePh; Rl= gMe;R:=H 

(17~) R= Ph2ButSi; R1=R3=H;RTOMe 

(E) R= Ph2Bu Si; R =R =H;R=OMe 

(4)+(z): (1) K2C03/MeOH/23°C/24 h, (2) Me2C(OMe),PTSA/&3"C/16 h (80%). (~):[i~]~-l2" (C l,C~cl~) 
(9_)-(g): 1% HCl III MeOH/23'C/12 h (70%). (g): 

(c)+(z): (1) O3 in MeOH/-78'C, then NaBH4, 

[a], +25' (C It CHC13) 

($)+(l_O): Me C(OMe) /PTSA/23OC/24 h (90%) 

(2) 1.2 mol eq Ph2Bu SiCl/pyridine/23'C (65%) 

(10)*(13): (I) 0 /Ci2C12/-78'C, 
-z" (~7, CHCl )3 

then 1 ml eq Ph3P, (2) DIBAL/Et20/-78'C (75%). (2): b]i 

(~)*ocfi): 1% ~2S04/60"C/4 h, then BaC03 (73%) 






