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Synthesis of a linear tetrasaccharide unit of a complex type of glycan chain of 
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As part of a project on the synthesis of a complex type of glycan of a glyco- 

protein’ such as 1, we report here a regiocontrolled synthesis of the linear glycan unit 2 

together with its stereoisomer 3, which corresponds to the nonreducing end tetrasac- 

charide structure of 1. In close connection with this report, it is to be noted that an elegant 

synthesis of the trisaccharide cw-NeuSAc-(2+6)&Gal-(l-+GlcNAc was recently reported 

by Paulsen and Tietz3. 
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/3Man(l-.-4)PGlcNAc(l-4),?GIcNAc~l--wAsn 
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We designed the trihexosyl acceptor 8 as the key intermediate which should be 

glycosylated with the readily available donor4 10. The key intermediate diol 8 was pre- 

pared as follows. The trihexosyl derivative 4 (ref. 5) was converted, via 5 (RF 0.48 in 3 : 1 
CHCls-MeOH), in 3 steps, into the isopropylidene derivatives 6 and 7, in 69 and 11% over- 

all yields, respectively; (i) NaOMe-MeOH, (ii) MezC(OMe)2-TsOH in DMF for 1.5 h at 20°, 

and (iii) AczO-pyridine. Compound 6: [(Y]_D *** t23.5” (c 1.33);R~ 0.40in I:3 tohrene- 

EtOAc; &j (CD&): I .42 and 1.36 (s, two 3 H, CMe,); 6~ (CDCI,): 100.84 (C-lc, ‘&H 

158.7 Hz), 99.08 (C-lb, *JCH 158.7 Hz), 98.94 (==CMe& and 96.74 (C-la, ‘&H 167.2 Hz). 

Compound 7: RF 0.53 in 1: 3 toluene-EtOAc; SK (CDC13) 1.52 and 1.31 (s, two 3 H, 
CMe,). 

*Synthetic Studies on Cell-surface Glycans, Part XXVII. For Part XXVI, see ref. 1. 
**To whom enquiries should be addressed. 

***Values of [o] D were measured for CHCI, solutions at 25”, unless noted otherwise. Compounds hav- 
ing [a] D recorded gave satisfactory data for elemental analyses. 
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~-De-isopropylidenation of the major product 6 in 1: 1 AcOH-MeOH for 2 h at 

80” afforded an 81%yield of the diol8, [crfl, t12.5” (c 1.18);RF 0.54 in 10: 1 CHCl3- 

MeOH; 6~ (CD(&): 2.08 (s, 3 H), 2.04 (s, 6 H), 1.98 (s, 3 H), and 1.80 (s, 3 H) for five AC 

groups; Se (CDCls): 101.76 (C-lc, ‘J CH 159.9 Hz), 97.62 (C-lb, ‘JCA 159.9 Hz), and 

96.50 (C-l a, ‘Jca 167.2 Hz). 

The isomeric diol 9 (RF 0.44 in 10: 1 CHCls-MeOH) was obtained in a similar 

way from 7. The structures of 8 and 9 were assigned according to the observation of the dif- 

ferent reactivity of the hydroxyl groups; thus, treatment of 8 with a large excess of trityl 

chloride in pyridine for 21 h at 20” afforded the 6-O-trityl derivative (RF 0.62 in 1: 2 
toluene-EtOAc), whereas, under the same conditions, 9 gave no tritylation product. 

Glycosidation of the trihexosyl acceptor 8 with the ~-acetylneuraminic acid donor 

10 in the presence of 1: 1: 4 HgBrz -Hg(CN)z -powdered molecular sieves 4A in Cl(CH,)z Cl 

for 4 days at 20” afforded a mixture of the anomers, in agreement with the low stereo- 

selectivity reported previously6 for glycosidation using the donor 10 (see Scheme 1). 

Separation by flash chromatography’ over silica gel C-300 in 40 : 1 CHCls -MeOH gave 11 

and 14 in 34 and 30% yield, respectively. Compound I1 : [arlr, +O.S” (c 0.94); RF 0.19 in 

20: 1 CHCL-MeOH; 6:, (CDC13): 3.821 (s, 3 H, OMe), and 2.591 (q, 1 H,J4.39 and 

12.69 Hz, H-3dee). Compound 14: [Q]~ t4.0’ (c OSO);R, 0.24 in 20: 1 CHC13-MeOH; 

8~ (CDCla): 3.830 (3 H, s, OMe), and 2.464 (1 H, q, J 4.88 and 12.94 Hz, H-3d-e), 

Compounds 11 and 14 were separately subjected to the following deprotection steps: 

~~)NaOMe-MeOH, (ii) NaOH in 1: 1 MeOH-THF, (iii) Hz -10% Pd-C in 9 : 1 EtOH-H,O 

at 60°, and (iv) Sephadex G-25, to give the target tetrasaccharides 2 (80%) and the stereo- 

isomer 3 (89%), via compounds 12 (RF 0.55 in 2: 1 CHC13-MeOH) and 13 (RF 0.51 in 

2: 1: 1 1-BuOH-EtOH-HZO), and pia compounds 15 (RF OS6 in 2: 1 CHC13--MeOH) 

and 16 (RF 0.53 in 2: 1: 1 I-BuOH-EtOH-H,O), Compound 2: [alD -20.0” (c 0.30, HaO); 

R, 0.20 in 2: 1: 1 l-BuOH-EtOH-H20, SC* (D,O): 104.34 (C-lc, *fcH 161 .l Hz), 

100.97 (C-2d), 100.24 (C-lb, ‘Jc..l 161.1 Hz), 91.94 (C-la, ‘JCH 169.7 Hz), 81.47 (C-4b), 

78.07 (C-2a), and 64.17 (C-6~). Compound 3: [&]D -21.4” (c 0.36, HzO); RF 0.17 in 

2: 1: 1 l-BuOH-EtOH-H,O; 6~” (DzO): 104.01 (C-lc), 101.08 (C-2d), 100,29 (C-lb), 

91.69 (C-l a), 80.69 (C-4b), 78.33 (C-2a), and 64.23 (C-6~). 

The anomeric configurations at C-2d of the tetrasaccharides 2 and 3 were as- 

signed to be 2rx and 20, respectively, by comparing the following ‘H-n.m.r. data with the 

data reported’. 4~“” (2, DSO): 5.223 (d,J 0.5 Hz, H-la), 4.634 (d,J 8.31 Hz, H-lb), 

4.458 (d,J7.82 Hz, H-lc), 2,679 (q, J4.63 and 12.69 Hz, H+3d-e), 2.073 (3 11, s, AC), 

2.03’7 (3 H, s, AC), and 1.731 (t,J 11.74 Hz, H-3da); ASH (3, D?O): 5.218 (d, J 0.5 Hz, 

H-la),4.623 (d,J8.05 Hz,H-lb),4.474(d,J7.81 Hz, H-lc),2.395 (q,J4,88and 

12.70 Hz, H-3d-e), 2.055 (6 H, s, 2 AC), and 1.635 (t, J 12.70 Hz, H-3d-a). 

In conclusion, the target tetrasaccharide 2 was synthesized in a regioselective way 
by employing the key trihexosyl acceptor 8 and the glycosyl donor 10. 

from tetramethylsilane, referenced indirectly 

the internal standard: sodium 2,2,3,34etra- 
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