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Abstract. A short, highly diastereoselective synthesis of D-fucose derivative 4 by a route 
involving the addition of allylboronate reagent 1 to aldehyde 2 is described. 

The aureolic acid group of antitumor antibiotics is a class of complex polysaccharides 

based on two aglycones, olivin (1) and chromomycinone (z1.2 Each of the naturally occurring 

antibiotics possess a disaccharide at the C.6 phenolic hydroxyl group and a trisaccharide 

attached to C.2-OH. Certain members of this group, including aureolic acid itself, have 

found application in the clinical treatment of human cancers. 2,3 

We are currently exploring an approach to 1 based on the sequence 4 + 3 + 1. 4 Towards - - - 

this end we describe herein a short, highly diastereoselective synthesis of D-fucose deri- 

lR=H 3 4 

2 R = CH3 

vative 4. This accomplishment has bearing not only on our approach to olivin, but also on 

the general problem of carbohydrate synthesis. 

A renaissance of interest in the chemical synthesis of carbohydrates and functionalized 

monosaccharides has occurred in recent years. 
5 

A conceptually simple approach to 

carbohydrate derivatives involves the addition of a synthetic equivalent of an allyl- 

ether anion to an aldehyde. 
6 

Although recent publications from a number of laboratories have 

reported such transformations with achiral aldehydes, 7 with one exception 
Se 

the issue of 

aldehyde diastereofacial selectivity (i.e., the Cram-anti-Cram addition problem) 
8 

has not 

been addressed. 

Reduction of ester z (available by three steps from L-threonine) 9 with 2.5 equiv of 

DIBAL-H in St20 (-7S°C; H20 quench) afforded a hydrate 4e which was dehydrated (CH2C12, 

reflux, sohxlet extractor containing 4A molecular sieves) to give 6 in 92% yield. A solution - 
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7a 
of 6 and (Z)-boronate 1 in dry hexane were mixed at -7S'C and allowed to warm to room - 
temperature. The mixture was then stirred for 24-48 h before being quenched with triethanol 

amine. In this manner 
lOa,b 

alcoholz (rap 61-62'C; [al; + 32.0' (c=O.3, CIi2C12)l was ob- 

tained in 70% yield with greater than 95% diastereoselectivity. BenZylatiOn of i (C6H5CH2Br, 

NaH, ME, reflux, 80% yield lOa,b 1 
10a 

followed by osonolysis (03, CH30H, -2O'C; Me2S workup) 

afforded crude aldehyde 2 which, without purification , was transformed to ester 

Scheme I 

DIBAL-H, Et20, -?a0 

_A - Me 
CH,O,C OHC 

92% 70% 

1 a 8 

1) C6H5Cii2Br, NaH 

> 

2) 03, CH3OH, -200; 
Me2S workup 

910atb ([al; - + 24.6' (c=O.69, CH2C12)) in 70% overall yield from 8 by a modified 

Wadsworth-mmons reaction. 11 
we are currently exploring routes to cyclohexenone 1 from 2. 

12 

The stereochemistry of 4 and 2, and hence 2, was confirmed by the independent synthesis 
13 of 4 and 2 from D-galactose derivative s as outlined in Scheme II. 

14 
These data are - 

consistent with the interpretation that g is produced by a F&kin-type addition 5g,l5 of 

boronate 1 to 2 with carbon-carbon bond formation occurring anti to the polar C-O bond, as 

illustrated by the following diagram. Efforts to develop a general synthesis of carbo- 
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hydrates based on the addition of ally1 ether anion equivalents to aldehydes are in progress 

and will be reported in due course. 

Scheme II 
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lo 

1) cyclohexanone, CuSO4, H+ 

. 
2) NBS, collidine, 

CH3CN, 0" 

1) Bu2Sn0, C6H6; then 

C6H5CH2Br, DMF, 

2) CF3C02H, H20, 75' 

3) EtSIl, cont. HCl, O" 

.-OH 

39% 
12 

i ( PrO)2POCH2C02Et 

KOtBu, THF, -700 

72% from 12 
9 
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