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TOTAL SYNTHESIS OF A LACTO-GANGLIO SERIES GLYCOSPHINGOLIPID, Ml-XGL-1') 
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Abstract: First total synthesis of a novel "lacto-ganglia series" glycosphingolipid Ml-XGL-1 

was achieved regio- and stereoselectively. 

Recently a change in glycolipid composition at the cell surface associated with 

differentiation or oncogenesis of cells attracted much attention2). In 1984. Hakomori et al. 

isolated novel glycolipids Ml-XGL-1 1 and Ml-XGL-3 2 from murine leukemia cell line in an 

undifferentiated state (Ml-cell~)~). These glycolipids are unique in having a branching 

pattern at II-galactose residue, with both features of lacto (GlcNAcl +3Gal) and ganglio 

(GalNAcl +4Gal) series. Described herein is the synthesis of hexatetraosyl ceramide Ml-XGL-1 

1 in a regio- and stereochemically defined manner which gives a secure confirmation of the 

structure proposed by Hakomori et al 3). 
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Retrosynthetic analysis reveals that the oligosaccharide portion of 1 would be 

constructed by sequential glycosylatiori of disaccharide acceptor A4) with monosaccharide 

donors 45) and 56). S' ince we had observed that 3'-OH of 3 was more reactive than 4'-OH toward 

glycosylations4J. first we examined the glycosylation of 3 with 2. The acceptor 3 was reacted 

with 1.6 equiv. of the glycosyl donor 4 in the presence of silver triflate (2.0 equiv.), 

2,4,6-collidine (2.0 equiv.) and molecular sieves 4A in nitromethane at -23OC to give a 72% of 

5. [~r]~~+20.6~ (c 0.79, CHC13): Rf 0.60 (n-hexane : AcOEt = 1:l) and a 23% yield of I, 

[(~]6'+3.3~ (c 0.75. CHC13); Rf 0.38 (n-hexane : AcOEt = 1:l). Regiochemistry of 

trisaccharides 5 and 1 was determined by NMR analysis of corresponding acetates 8 and 2. 

respectively7). Regioselectivity of this reaction is found to be in agreement with the 
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reactivity of 15 toward glycosyl fluoride by usin, 0 lactosyl fluoride 16 as a model compound. - - 

Coupling of 15 and 16 was accomplished in the presence of stannous chloride (2.3 equiv.), - 

silver perchlorate (2.2 equiv.) and molecular sieves 4A17) in CHC13 and protected 

lactosylceramide 177), [c(]i3+4.2' - (c 0.67, CHC13); Rf 0.29 (toluene : AcOEt = 2:l) was 

obtained in 715: yield. Then we tried the coupling reaction by using hexatetraosyl fluoride 14 

under the same condition as above. In this case, however, only the formation of labile 

product, Rf 0.74 (CH2Cl2 : acetone = 3:2) which is readily hydrolysed back to 13 after aqueous 

work up was observed on TLC. Assuming that orthoester 19 is exclusively formed, 

trimethylsilyl triflate (2.0 equiv.)18) was added to the reaction mixture after standard 

operation [2.8 equiv. AgC104 and 3.1 equiv. SnCl2] in CHCl3-DliE (1:l). By following this 

procedure, coupled product 18, [ali -7.2' (c 0.36, CIiCl3); Rf 0.66 (CH2Cl2 : acetone = 3:2) 

was obtained in 222 yield. 

1s : d=Ac , R’= Bz 

1: R’=R2=H 

.O 

Finally, deprotection of 18 [NaOFle, EleOH, THF] gave glycolipid Ml-XGL-l] 1. KFIR data - 

(400 MHz) of this compound was identical with the one reported by liakomori et a13). 
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