
Curbo~~d~ate Research, 212 (199l)ci-c3 
Elsevier Science Publishers B.V., Amsterdam 

Cl 

A convenient synthesis of ~-~-L-fucopyranosyl- 
(l--+2)-O-/3-D-galactopyranosyl-( l-+4)-D-glucopyranose 
(2’-~-~-L-fu~~pyranosylla~tose)* 

Rakesh K. Jain, Robert D. Locke, and Khushi L. Mattat 
Department of~y~ecologic Oncology, Rasweil Park Cancer institute, New York State department of HeaM, 
Elm and Cariton Streets, BQF&T, New York 14263 (U.S.A.) 

(Received October 17th, 1990; accepted for publication, January 3rd, 1991) 

2’-U-a+Fucopyranosyllactose (7) has been isolated from human milk’ and we 
are utilizing this compound in a variety of biological studies in our laboratory. It is well 
known that the use of a hexopyranosyl glycosyl donor having a “nonparticipating” 
group at O-2 results in high yields of a-linked oligosac~harides3,4. For a+fucosyiation 
of an appropriately protected acceptor, such glycosylation reagentsS9 as methyl l- 
thio-2,3,4-tri-O-benzyl-&fucopyranoside, 2,3,4-tri-O-benzyl-P-L-fucopyranosyl flu- 
oride, and 2,3,4-tri-U-~nzyl-a,~-L-fucopyranosyl tri~hloroa~etimidate have received 
much attention. However, 2,3,4-tri-O-benzyl-a+fucopyranosyl bromide, under halide 
ion-catalyzed conditions, has been the most frequently utilized reagent, All of these 
glycosylating reagents employ 0-benzyl protecting groups which require hydrogenoly- 
sis for removal. We describe, herein, the use of two glycosyl donors, namely, methyl 
3,4-O-isopropylidene-2-O-(4-methoxybenzyl)-l-thio~-L-fucopyranoside (1) and pente- 
nyl3,4-0-isopropylidene-2-O-(Cmethoxybenzyl)-~-~-fucopyranoside (4) which offer a 
more efficient route for a-t-fucosylation and provide for a convenient and rapid 
synthesis of the title compound. 

The synthesis of’ 1 has been described in a previous paper” illustrating the utility 
of 1 for a+fucosylation. The pentenyl glycoside 4 was prepared in four steps from 
2,3,~tri-~-a~etyl-~-L-fu~opyranosyl bromide as follows. Condensation of this bromide 
with 4-pentenol in the presence of active silver carbonate in diehloromethane gave a 
crude intermediate which, after O-deacetylation with sodium methoxid~methanol, 
provided pentenyl P-L-fucopyranoside (2), [# + 29” (c 1.8, water), in 94% yield after 
silica gel column chromatography; 13C-n.m.r. (DZO): 6 105.52 (C-l). On treatment with 
2,Sdimethoxypropane in N,N-dimethylformamide in the presence of 4-toluenesulfonic 
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chloroform}; “H-n.m.r. (CDCI,): 6 7.23 (d, 2 H, J 9 Hz, arom), 6.75 (d, 2 H, J 9 Hz, 
arom), 5.37 (d, 1 H, J4 Hz, H-l”& 3.77 (s, 3 H, QMe), 3~51 (s, 6 H, 2 OMe), and 
1.66-l .18 (cluster of s., 27 H, 4 CMe, and CMe). 

Use of pentenyl glycoside ‘* BS a versatile donor for the synthesis of various 
oligosaccharides suggested to us the glyccrsylating capability of 4 for the synthesis of 7. 
Thus, 4 (0.43 g, 1.1 mmol) and acceptor 5 (0.55 g, 1.0 mmol) were dissolved in 1:4 (v/v) 
dry dichloromethan~~ther (25 mL) under Ar, and powdered 4A molecular sieves were 
added. Iodonium di(2,4,6-trimethylpyridine) perchlorate (1 .O g, 2.1 mmol) was added 
and the mixture was stirred overnight at room temperature, and then filtered through 
Celite, the organic layer was washed with saturated NaHCO, and 10% Na,S,O,, dried, 
and concentrated in uucuo. The crude residue was O-deacetylated to afford, in 70% 
yield, a mixture of a- and P-finked trisaccharides (9: 1 ratio, as determined by ‘H-n.m.r. 
spectroscopy). 

A solution of 6 (0.5 g) in t~~uoroacetic acid (4.0 mL) and water (0.6 mL) was 
stirred for 2 h at room temperature and then evaporated to dryness. After purifi~tion 
by silica gel column chromatography, 7 was obtained as a white amorhous solid in a 
yield of63% (0.18 g); ‘3C-n.m.r. (D@): S 103.08, 102.15,98.71,94,63 (C-l’, C-l”, C-l/& 
and C-la); it showed [# -49.5 (initial) -+ -52” (after 3 days; c 0.5, water}, which 
corresponds to the value reported in the literature**“. 

In conclusion, we have developed a rapid and high-yield chemical synthesis of 
2’-~-~-L-fucosyllactose(7). It is noteworthy that the removal of both protecting groups, 
4-methoxybenzyl and isopropylidene, 6 was achieved in one step and did not require 
hydrogenolysis. Therefore, this method will be important for the large-scale prep- 
aration of 7. 

The authors are grateful to Mr. C. F. Piskorz for his help in preparing this 
manuscript. 
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