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Abstract: 3-O-Benzyl-5-deoxy-1,2-O-isopropylidene-a-D-xylo-hexadialdo-1,4-furanose (2) upon 
treatment with Lirv(TMS)2 at -500 furnished the e&ate which reacted with methyl 2,3,4-tri-O- 

benzyl-a-D-glucopyranoside-6-ulose (5) to afford two eythro aldols 3 and 4 in 6:l ratio and 43% 

yield. 5R;6R Confguration was assigned to the main aldol on the basis of the IH-n.m.r. 

spectra of appropriate derivatives of 3. 

Higher carbon sugars (those containing 10 or more carbon atoms) although not 

common in nature, are important components of some antibiotics such as hikizimycin2 or 

tunicamycin.3 They also can serve as chiral synthons for the preparation of macrolide 

antibiotics e.g. erythromycin4 or streptovaricin. 5 The synthesis of higher sugars, has gained 

considerable attention in the past few years.6 

Recently we have shown that allylic alcohols 1, convenient precursors of higher 

sugars,7 could be prepared by coupling of two monosaccharide sub-units via an additional 

carbon atom (Scheme 11.8 

Scheme 1. Preparation of higher sugar allylic alcohols from monosaccharide sub-units 

In this paper a more convenient approach to higher sugars via a direct coupling of two 

monosaccharide subunits (without an additional carbon atom) is presented. The aldol 

condensation route leading to higher monosaccharides is shown in Scheme 2. Aldehyde 23 

was treated with bis(trimethylsilyl)lithium amide in dry THF under argon atmosphere for 30 
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CHO 

3 3~4 ratio = 6:l 4 

Scheme 2. a. r.1 equiv. of LIN(TMS)2, THF, -5O“, 30 min. b. 5, -50 to -30°, 1 h 

minutes at ea. -500. The enolate formed smoothly and no ~elimination products were seen. 

The possibility of C4 epimerization via elimination and readdition of the ring oxygen was ruled 

out by quenching the enolate with aqueous ammonium chloride, whereupon 2 was recovered 

in 85% yield. Addition of aldehyde 5 10 to the enolate resulted in formation of two aldols: 3 and 4 

in 6:l ratio and 43% overall yield.11 

The relative configurations of both aldols were expected to be erythro , in keeping with 

ample precedents.13 However, these assignments were confirmed, as shown in Scheme 3. 

The main product 3 was reduced with DIBAL-H, and the conformation of the resulting dio16 

was fixed by the formation of the acetonide 7. The small coupling constant between H-5 and H- 
6 (J5,6=1.6 Hz) was clearly consistent with the erythro configuration.13 The minor product 4 

was converted into 10, which showed a coupling constant (J5,6=3.0 Hz), also consistent with 

the erythro configuration. 

In order to assign the relative configuration between the C-4 and C-5 centers, compound 

3 was differentially protected, and hydrolysis led to the furanose 8. After periodate cleavage, 

lactol formation occurred and acetylation led to 9a and 9b. The small coupling constants 
between H-4 and H-5 (J4,5=3.7 for 9a and 4.6 Hz for 9b) confmns the cis arrangement15 of the 

two substituents at centers C-4 and C-5. Since the configuration of C-4 is known, we were able 

to assign the SR; 6R configuration to the main aldol3 and consequently the SS; 6s 
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Scheme 3. a. Me&O, Me&OMeh, CSA (cat), 6 h r.t. ; b. TrCl fEy / DMAP, CH,Cl,, reflux, 6 h ; 

c.~~r/NaH/D~,2h;d.6NHCl/THF-2:3.r.t.,2h;e.NaJO,:f.A~O/Py/D~P 

configuration to the minor isomer 4. This result indicated aho that the attack of 6 occurs from 

the less hindered side of the enolate 2a (from” behind the ring”). 

The reaction presented here, although proceeds with moderate yield, can be a method of 

choice in the stereoselective preparation of higher carbon sugars. The higher homologue of 

aldehyde 5 and the lower homologue of 2 also underwent aldol addition, but the product 

underwent ready dehydration and was therefore less interesting as a synthon for higher 

carbon sugars. Its chemistry will be described in the fkll paper. 
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% 118. R, . OAC R* . H 12s. R, . OAc rr, . H 

H-2 6.6.37 JI,p3.7 Hz H-2 6-6.24 J,p3.5 Hz 

H-4 64.29 Jl,,r10.2 Hz J ,,,. 3.0 Hz H4 8x5.22 J&LO Hz J ,,p 6.6 Hz 

1 1 ( X.OBxl. Y.H ) 
H-2 lh5.76 J,,,r5.2 

1 2 ( X-H, Y.OBrl ) 
H.4 kS.20 J,,,r7.6 

12b. R, . H R, . O&c 

HZ H-2 Ir6.66 J,,,r7.6 Hx 

HZ J,p3.2 Hz H-4 1=6.04 J,.,rS.3 Hz Jd,+.z Hz 
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