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ABSTRACT: A main component of gangliidc MS from egg of the sea urchin. Anthociduris crassispina, 
NeuSGcaZ-, 6Gk$l* 1Cer (l), which has N-glycolyl group in neuraminic &d part, as well as 

&urated nunhydroxy fatty acid in ceramide pert was first synthesized starting from N- 

The ganglioside MS was isolated fmm egg of the sea urchin, A~~hocidurk crussispinu, as a mixture 

of fatty acid congenets in cemmide moiety. The sttuctum of ganglioside MS elucidated by Ho&i et al..1 is 

characterized by the presence of N-glycolylneuraminic acid as a sialic acid moiety, and of Ctg- 

phytosphingosine with one extra hydroxyl group at C4 position in ceramide part, in comparison with 

those of usual gangliisides such as GM3 (NeuSAcu2* 3GalSl*4Glcfll- 10~). The fatty acid part in 

ganglioside MS has a variety depending on presence or absence of hydroxyl gmup at C2 position (RI) as 

well as chain length and number of double bonds (Rz). 

Fig. 1. The Structure of Ganglioside M5. 

CR1 = H or OH R2 = CnH2n+l. G&n-l, CnHzn-3. CnHza_5 (n = 12-25) ) 

In spite of important biological activity such as neuritogenic or growth-inhibitory activity of N- 

glycolylmumminic acid containing ganglioside? only few synthetic works for this particular ganglioside 

have been teported.3 One of the reason of this situation seems to be due to less availability of N- 

glycolylneuraminic acid including its cost4 Starting From N-acetylneuraminic acids we attempted to 

synthesize ganglioside MS (22%)) (1) [R1 = H, R2 = n-C&t] by using n-docosanoic acid (behenic acid) 

asafattyacidinthecenunidepart. 
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Fig. 2. Synthesis of Ganglioside M5 (22:O) (1). 

N-Acetylneuraminic acid was transformed into 2-methylthio derivative 2 by six steps according to 

Hasegawa’s proced~re.~ On the other hand, the protected glucose with a free 6-hydroxyl group 3 was 

obtained from Dglucose through eight steps. 7 The donor molecule 2 was coupled with the acceptor one 3 

in the presence of DMTST (dimethyl(methylthio)sulfonium triflate) a and molecular sieves (MS)-IA 9 to 

give a disaccharide 4. A ratio of anomeric isomers at C2 position of sialic acid moiety (a to p) was 3 to 

1.10 After isolation of a anomer, deprotections of O-acetyl groups and methyl ester were car& out for 

this anomer. N-Ace@ group of disaccharide benzyl glycoside was cleaved by hydrazine treatment at 140 
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OC to give a free amino compound 5 without cleavage of benzyl group.* t The amine 5 thus obtained was 

then N-glycolylated with acetylglycolic acid N-hydroxysuccinimide ester (6). followed by methyl 

csterlfication and O-acetylation to give a compound 7 as shown in Fig. 2. 

I 2 9” 
: : 
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0 
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Fig. 3. Preparation of Protected Ceramide 8. 

The protected ccramide 8 was prepared from (ZS, 3s. 4R)-2-amino-1.3.4~octadecanetriol 

(phytosphingosine)l2 through four reaction steps as shown in Fig. 3. Thus, phytosphingosine was N- 

acylated with ndocosanoic acid N-hydmxysucclnimlde ester. After protection of a primary alcohol of the 

trio1 by r-butyldiphenylsilyl group, the other secondary alcohols were benzoylated. Finally, deprotection 

of silyl group was carried out to give the protected ceramide 8 with a free primary hydroxyl group. 

The benzyl glycoslde 7 was converted to trlchloroacetimldate by catalytic hydrogenation and then 

treatment with trlchloroacetonitrile and DBU (1,8-diazabicyclo[5,4,0]undec-7-ene). In the presence of 

boron trifluoride etherate, the activated donor was coupled with compound 8 to give a protected 

ganglioside 9. Finally, deprotection of all the protecting groups was performed in two steps. Ace@ and 

benzoyl groups were cleaved with sodium methoxide, and then the methyl ester was hydrolyzed with 

sodium hydroxide to give a compound 1. 

Data of plasma desorption mass specrruml3 and tH-NMR spectrum14 for the synthetic ganglioside 

M5 (220) (1) thus obtained, support the expected structure as shown above unequivccally. The synthetic 

ganglioside 1 was identical with one of the components in the natural ganglioside M5 in respects of TLC 

and immunoreactivity.t5 Thus, the structure of the natural ganglioside M5 could be confirmed by this 

chemical synthesis. 

This synthetic strategy for ganglioside M5 could be useful for the synthesis of other biologically 

important ganglioside with N-glycolylneuraminic acid as well as phytosphingosine. such as 

neuritogenically active GAA-7.u 
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