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Abstract: A stereocontrolled total synthesis of biantennary neolocto-glycodecaosyl ceramide 
was achieved for the first time. 

In 1981, HanflandZ et al. reported isolation and characterization of an I-active glycodecaosyl 

ceramide 3. Because of the biological significance3 as well as the structural diversity4 of I- 

active glycosyl ceramides, we started our project on their synthesis and in 1986 reported the first 

synthesis5 of the. octasaccharide 1. Both chemical6 and enzymic’ synthesis of closely related I- 

active hexasaccharide were reported independently in 1986. Here we describe for the first time a 

total synthesis of both glycooctaosyl ceramide 2 and glycodecaosyl ceramide 3. Retrosynthetic 

analysis of 2 and 3 shown in scheme 1 led us to design two glycosyl donors 108 and 11, and a 

glycosyl acceptor 12. The glycosyl donor 11 was synthesized from the coupling of either 13 or 

14 with 15. while the key glycotetraosyl glycosyl acceptor 12 designed as a common 

intermediate for the synthesis of both 2 and 3 was synthesized via the regioselective 

glycosylation of the tetraol 17 with the imidate 16. 

The fluoride 139 was readily obtainable from 181O via 199 in three steps (I BnBr, NaH in 

DMF, 2 CAN11 in 4:l CH3CN-H20, O”, 30 min, 3 DAST12 in (CICH2)2+ 0”, 30 min, 64% overall). The 

glycotriosyl donors 24-26 were prepared as follows. Compound 2113 was converted into 159 via 

229 in 4 steps (I LiOH, 30% Hz02 in THF 14, 2 Ag20, KI, BnBr in DMF, 3 [Ir(COD)(PMePh&lPF6 in 

THF15, then 12 in 4:l THF-H20, 4 AcCI in Py at 0’. 43% overall). Glycosylation of 15 with fluoride 

13 in the presence of SnCl2 16, AgC104 and molecular sieve 4A (MS4A) in Et20 at -2O”-10” gave 

80% of 239 together with 12% of the /3-anomer. Use of the thioglycoside 1417, however, improved 

R+3Gal~+4GlcNA@ 

~i6Ga~-r4Gl~NA~~~3Gai~~Glc~~X 
R+3Gel~-+4GlcNAc$~ 3 
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the stereoselectivity. Reaction 

of 14(p) with 15 in the 
Oan presence of CuBrZ-nBuqNBr- 

MS4A1* in 5:l (ClCH2)2-DMF 

gave 95% of 23 with the 

Hy+.Ip.$Y& 13 0, ‘4_ :$gp+-&$; 
concomitant formation of only 

2% of the j3-anomer. Compound 

23 was transformed into 
osn OBn 

22 R-H 25 RZOMP trichloroacetimidate 249 in 
15 R.Ac 2 4 

Scheme 2 
R.OC(.NH)CCl, 

25 R=SMe two steps (I CAN in 25:19:12 
26 R.F CH3CN-MePh-HZO, 25”, 20 

min. 2 CC13CN19 and DBU in (ClCH2)2, 0°, 50 min, overall 78%) Treatment of 24 with BqSnSMe 

and BF3*0Et2 in (ClCH2)2 at -23O for 80 mitt gave 95% of thioglycoside 259. Conversion of 23 into 

fluoride 269 was carried out in 2 steps as described in the preparation of 13 in 77% overall. Now 

glycosyl donors designed in scheme 1 being available, synthesis of key glycosyl acceptor 12 was 
performed as follows. Partial acylation of 2720 with tBuCOCI-DMAP-Et3N in (ClCH2)z at -5” 

afforded 51% of 2g9 and 27% of 29, which were treated with TsOH in 1:l dioxane-MeOH at 50” 

afforded 179 (92%) and 309 (94%), respectively. The trichloracetimidate 169 was prepared from 
22 via 31 in 3 steps (I L.ev20, DMAP in 4:3 Py-(CICH2)2, 2 CAN in 4:3:2 CH3CN-MePh-HZO, 20”. lh, 3 

Cl3CCN, DBU in (ClCH2)2, O’, lh, 82% overall). TMSOTf promoted glycosylation of 17 with 16 in 2:1 

PhMe-(ClCH2)2 at -23” afforded 72% yield of the g1+3 linked compound 329 as a main product 

along with 13% yield of the minor regioisomers. Conversion of 32 into 129 was carried out via 
33 in 2 steps (I Ac20 in Py, 2 NH~NH~*AcOH in EtOH, 20”, 50 min. 81% overall). 

TMSOTf oromoted 

at -23” proceeded to give 

43% of the desired 

converted to the 

glycooctaosyl donor 359 
in 4 steps (1 Pd(OH)Z; H2 

in MeOH, 2 Aq.0, DMAP in Py, 3 NH~NH~~AcOH in DMF, 50”. 20 min, 4 C13CCN, DBU in (ClCH2)2, 71% 

overall). Coupling between 35 and 621 in CHC13 in the presence of TMSOTf and MMA afforded 

59% of 369 which was converted into glycooctaosyl ceramide 29 in 3 steps (I 40% MeNH222 in 

MeOH, 2O”, 40h, 2 Ac20, DMAP in Py, 50”. 16h, 3 MeONa in I:1 MeOH-THF, 65”, 16h; 73% overall). 

lH-nmr data for synthetic 2 was in complete agreement with that for natural sample23. 

Scheme 4 
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Next, we studied the coupling reactions of glycotriosyl donors 24, 25, and 26 with 

glycotetraosyl acceptor 12. TMSOTf promoted glycosylation of 12 with trichloroacetimidate 24 in 
(CICH2)2 at -23” gave only 23% of 379. Similarly glycosylation of 12 with thioglycoside 25 in the 

presence of CuBr2-BuqNBr-AgOTf afforded only 16% of 37. Best result was obtained by 

employing fluoride 26, which was reacted with 12 in the presence of Cp2HfC1224 and AgOTf in 

(ClCH2)2 at -23O to give 88% of 37. Conversion of 37 into 389 was achieved as described for 35 in 

4 steps in 58% overall. Crucial coupling between 38 and 6 was achieved in the presence of 
TMSOTf and MMA in CHC13 at -23” to give 54% of 399 which was further converted into the target 

molecule 3 as described for 2 in 3 steps in 56% overall yield. tH-nmr data for synthetic 3 were in 

complete agreement with those for natural 3 reported by Hanfland et a12. 

Scheme 5 

In conclusion, I-active glycooctaosyl and glycodecaosyl ceramides 2 and 3 were synthesized 

for the first time by employing glycotetraosyl acceptor 12 as a key intermediate and 

trichloroacetimidates 35 and 38 as the glycosyl donors for the crucial coupling with ceramide 

derivative 6. 
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