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Abstract: A total synthesis of a sulfated glucuronyl glycosphingolipid isolated from human 
peripheral nervous system was achieved for the first time. 

In 1984, Ilyas et al first reported2 the presence of acidic glycolipid antigens in human 

peripheral nerves which was recognized by IgM of patients having peripheral neuropathies 

and plasma cell abnormalities. The glycolipids were also shown3 to be recognized by an antibody 

HNK-1 (anti-Leu-7) raised to a membrane antigen from human T cell line HSB-2. Recently4 the 

acidic glycolipids were isolated and chemically characterized. Their structures were proposed as 

1. Neural adhesion molecules Ll and N-CAM, Jl glycoprotein, and myelin-associated 

glycoprotein (MAG) were also shown3 to share a carbohydrate epitope of a similar structure 

recogniged by monoclonal antibodies L2 and HNK-1. Although the detailed characterization of 

the carbohydrate epitope of these glycopmteins remains to be achieved, the epitope seems to be 

involved in neurone-astrocyte and astmcyte-astmcyte adhesion and acts as a ligand in cell 

interactions 6. We describe hem a first total synthesis of 1 (n=l) in a stereocontrolled manner. 

Retrosynthetic analysis of 1 led us to design a suitable glycopentaosyl donor 3 which, after 

being coupled with a ceramide derivative 47, may be regioselectively depmtected to introduce a 

sulfate function at O-3e. The donor 3 may, in turn, be obtainable from mono- and di- saccharide 

derivatives (5. 6) and a known lactose derivative 78. 

J, (R = SOaH, n = 1 and 2), 2 (R 5 H, II= 1) 

Sehomo 1 (MB = ~YoC.H,CO, plv I COBd. I.w I COCH&H&OCH,) 
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The glucuronyl donor 59 was prepared from the hnown tetraacetate glo via 99 and 109 in 4 

steps (I BugSnSMelI, SnC14 in (ClCH2)2,2 MeONa in MeOH, 3 Bu2Sn012 reflux in toluenc, then 

MeBzCI. Et3N in THP, 4 Lev20. DMAP in Py. 34% overall). Although separation of an It:1 mixture of 

the a-anomcrs 10 and 119 from the corresponding g-anomcrs was achieved by chromatography. 

10 could not be separated from the isomer 11. However,. levuloyl ester 5 was successfully 

separated by SiO2 chromatography in 5:l hexane-EtOAc from the regioisomcr 12g. 

3! a 12 RIH ‘I R=H 

Schomo 2 5 R=Lev li R 3 Lev 

A lactosamine derivative 6 was prepared as follows. Conversion of 1313 into lSg was 

achieved via 14g in 6 steps (I 4-MeOPhOH. TMSOTf in ,(ClCH2)2,2 McONa in MeOH. 3 PhCH(OMe)2, 

TsOH=H20 in DMP. 4 BnBr. NaH in DMP. 5 TsOH in MeOH-dioxane. 6 (BugSn)20 in toluenc, then BnBr 

and BuqNBr14. 32% overall). Silver(I) triflate promoted glycosylation of 15 with 16 l5 in(ClCH2)2 

in the presence of powdered molecular sieves 4A(MS4A) afforded’ 91% of 17g which was further 

converted into the designed glycosyl donor 6 via 18 in 7 steps (I LiOH. 30% H202 in THP16, 2 Ag20, 

KI, BnBr in DMP. 3 (Ph3P)3Bh(I)Cl, DABCO in 10:5:1 CH3CN-EtOH-H201S*17, then HgCl2-HgO in 1O:l 

Me2CO-H20.4 AcCl in Py at 0”. 5 Lev20, DMAP in Py at 25”, 6 CAN in 1:1.3:1 MePh-M&N-H201*, 7 

CCl3CN, DBU in (ClCH2)2l9, 33% overall). 

Scheme 3 

Glycosylation of 7 with 6 in the presence of TMSOTf and MS4A in (ClCH2)2 gave 86% of 19g 

which was then converted into 219via 209 in 3 steps (I NH2NH2*H2,0 in EtOH, 2 Ac20 in MeOH, 3 

AcCl in Py. 94% overall). Copper(H) bromide-BuqNBr-AgOTf2B and MMA promoted glycosylation 

of 21 with 5 did afford 58% of 22g which was converted into a glycosyl fluoride 3 via 23g and 24g 

in 4 steps (I W-C. H2 in MeOH. 2 Ac20. DMAP in Py. 3 pip&dine-AcOH in THP. 4 DAST21 in 

(ClCH2)2. 60% overall). Crucial coupling between 3 and 4 was achieved in the presence of SnCl2- 

AgOTf-MS4A22 in CHC13 to give 55% of 25, the structure of which was confirmed by complete 

deprotection to 2g (I LiOH in aq. THP at -15”-O”, 2 MeONa in 1:l MeOH-THP at 25O, 86%). 
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Finally, 25 was converted into the target 18 via 269 and 279 in 3 steps (I NH2NH2*AcOH in 

EtOH. 2 Me3N*S03 in DMF at 55O. theu Dowex 50 (Na+). 3 LiOH in aq. THF at -15°-Oo. then McONa in 

I:1 MeOH-THF at 25O. overall 58%). The 1H-o.m.r. data for synthetic l(o=l) we~c in reasonable 

agreement with those4 of natural l(o=l). 

G XI OAc 2-s R=W-;b 

2,4 X s OH E R=H 

;t X-F 27 R = SO,Na -_3 (n P 1) 

Scheme 4 

In conclusion. a first total synthesis of the sulfated glucurooyl ocolactotetraosyl ceramide 

l(n=l) was successfully achieved in a regio- and stereocontrolled manner by employing a 

properly protected glycopeotaosyl donor 3 as a key intermediate. 
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