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Abstract: 1,2-Di-0-acetyl-3,4,6-tri-O-benzyl-$-o-glucopyranose and analogs 
are excellent 6-glycosyl donors in the presence of trimethylsi lyltrif late. 
The resulting disaccharides are easily 
2’-deoxy-$-disaccharides, 

converted into the corresponding 
opening a practical route to this important class 

of natural molecules. 

2-Deoxy-$-o-glycosides are sugar components of various natural 

products, such as the orthosomycin group2 of antibiotics and a series of 

cytostatics including chromomycin As3, olivomycin A4, and mithramycins . 

Reported methods for the selective preparation of such glycosides of ten 

benef i te from the directing effect of a temporary neighboring group at C-2, 

which is subsequently removed under mild conditions, leaving behind the 

desired 2-deoxy-B-glycoside as shown in the following scheme : 

Analysis of this current circuitous strategy reveals a shortcoming. The 

initial and appropriate orientation of the participating 0-acetyl group at 

C-2 in compound 1 is deliberately lost during the formation of glucal 2 so 

that the now problematic issue of the glycosylation results from the rather 

critical stereochemical outcome of steps B and C7. 

We would like to report on a fully itereoselective, general and high- 

yielding synthesis of Z’-deoxy-f3-disaccharides, where the stereochemical 

outcome is directly governed by the natural orientation of the 0-acetyl 

group at C-2 as shown in the following scheme : 

Reagents : i ) dry CH,COOH, 1 h, 20°C; ii> ROH (1 equiv.), 
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CH,CI,, 4 A MS, TMSOTf (1 equiv.), 20 min, -20°C; iii) MeOH, 
NaOMe, 1 h, 20°C; iv) NaH, imidazole, CS,, ICH, , THF, 1 h, 
20°C; V) Bu,SnH (10 equiv. 1, AIBN, toluene, 3 h, reflux”. 

Al though easily available benzylated orthoesters were directly used as 

g lycosyl donorslo, 11, yields and selectivities were not always high. Known 

$0 was thus converted into the car respondi ng 1,2-trans-di-0-acetyl 

derivative 4 (85%112. In the presence of trimethylsilyltriflatel3, 4 was 

consistently an excellent B-glycosyl donor at -20°C, as shown in Table I, 

which also includes the results with 1,2-trans-di-O-acetyl derivatives 514 

and 616. 

A somewhat similar approach to the problem has been the selective 

deoxygenation at C-2’ of a natural $-linked disaccharidels, but the reg i o- 

selective manipulation of protecting groups in disaccharides is not always 

straightforward. 

In conclusion, the availability of benzylated B-acetates of types 4, g 

and 6 opens the route to a simple, probably general, efficient and stereo- 

specific preparation of a variety of 2 ‘-deoxy-$-disaccharides. A 1 imitation 

of this approach lies in the impossibility of using acylated glycosyl 

acceptors, inasmuch as regiospecific deoxygenation at C-2’ would be rather 

problematic. In order to enlarge the scope of this strategy we thus 

developed another related approach, whereby the protection of either the 

glycosyl donor or acceptor with 0-acyl was made feasible. It is presented in 

the following letter. 

References and notes 

1 Part of this work was presented at the 4th EUrODeEm Carbohydrate Svmpo- 
m, Darmstadt (Germany), A-121, 1987. 

2 D.E. Wright, Tetrahedron, 35, 1207 (1979). 
3 M. Miyamoto, Y. Kawamatsu, K. Kawashima, M. Shinohara. K. Tanaka, S. 

Tatsuoka and K. Nakanishi, Tetrahedron, a, 421 (1967). 
4 Yu.A. Berlin, S.E. Esipov and M.N. Kolosov, Khim. Prir. Soedin., 5, 567 

(19691. 
6 Q.P. Bakkaeva, Yu.A. Berlin, E.F. Boldyreva, O.A. Chuprunova, M.N. 

Kolosov, V.S. Soifer, T.E. Vasiljeva and I.V. Yartseva, Tetrahedron 
l&T&* I 359s (1968). 

6 J. Thiem, #. Qerken and K. Bock, Liebiss Ann. Chem., 462 (1983); K. 
Bock, I. Lundt and C. Pedersen, Carbohydr. Res., 130, 125 (1984); J. 
Thiem and M. Gerken, J. Carbohvdr. Chem., 1, 229 (1983); K.C. Nicolaou, 
T. Ladduwahetty, J.L. Randall and A. Chucholowski, J. Am. Chem. S 
108, 2466 (1986); R. Preuss and R.R. Schmidt, Svnthesis, 694 (1988)P’i: 
Perez and J.-M. Beau, Tetrahedron Lett., 75 (1989). 

7 The kinetic diastereofacial selective formation of an onium 
intermediate does not insure the stereoselective formation of the 
B-glycoside, in that the following equilibration may take places 

RC”_ Rofl =_fl +ko$&;e 

; 
8 K. Tatsuta, K. Fujimoto, M. Kinoshita and S. Umezawa, Carbohvdr. Res., 



2532 

9 

10 

11 
12 

13 

14 

15 

16 

17 
18 
19 

20 
21 

22 

23 

24 

54, 85 (1977). 
D.H.R. Barton and S.W. McCombie, J. Chem. Sec., Pet-kin Trans. I, 1574 
(1975); W. Hartwig, Tetrahedron, 39, 2609 (1983). 

H.B. Boren, G. Ekborg , K. Eklind, P.J. Garegg, A. Pilotti and C.-G. 
Swahn, Acta Chem. Stand., 27, 2639 (1973). 
J.-C. Jacquinet and P. sins, Tetrahedron, 2, 1693 (1976). 
All new compounds gave satisfactory microanalytical and spectral data. 
Values 2oo and ;[o,[a~is;;~t6cey;;e measured for CHCl, and CDCl, solutions, at 

4: [a], +25.&O; 6,: 5.64 (1 H, d, J, z 8.5 Hz, H-l). 
Selected physical data for key disacbharidic compounds: 
11: [aID -34”; 6,: 5.54 (1 H, d, J, 2 5.0 Hz, H-l), 4.46 (1 H, d, 
Jl'.Z' 8.0 Hz, H-l ‘), 
12: [aID -47O; 6,: 

5.03 (1 H, dd: J,-,,, 9.0 Hz, H-2’). 
5.61 

J a e 
(1 H, d, J,,, 5.0 Hz, H-l), 4.54 (1 H, dd, 

&Y;. 
2.0, JT, I, 2,ar 9.5 HZ, H-l’). 

H-l’), 
136°C (ethanol), [aID +12’; 5,: 5.01 (1 H, d, J,,,,, 8.0 Hz, 

4.17 (1 H, d, J,,, 7.5 Hz, H-l). 
rs: m.p. 95°C (CH,Cl,-hexane), [alo +2’; S,.,: 4.68 (1 H, dd, J1,, 2,eq 
2.0, J1,,Z,ax 10 Hz, H-l’), 4.22 (1 H, d, J,,, 7.5 Hz, H-1). 
15: m.p. 
J2s,3a 

129-13O’C (ethanol), [a], +22O; 6,: 5.04 (1 H, dd, J,,,,, 8.5, 
9.5 Hz, H-2’). 

Is: m.p. 128-129OC (ethanol), [a], +lO”; 6,: 2.35 (1 Ii, ddd, J,, , 
2.5, J2'e 12.5, J2aeq 3, 

tB:2;:x,x 3 I 
4.5 Hz, 

9.5 Hz, k-2’ax). 
H-2’eq), 1.63 (1 H/id:: 

J,, a 
17:%i;l 117OC (A&Et-hexane), [a], +lO"; 6,: 4.42 (1 H, d, J,,,,, 8 
Hz, H-l’). 
_I@: m.p. 
J1s s 

100°C (ethanol), [alo +7O; 6,: 4.24 (1 H, dd, J1c,2sax 9.5 , 
2.0 Hz, H-l’). 

$j:‘fali +SO; 6,: 5.33 (1 H, dd, Jl,,2, 8.0, J,,,,, 10 Hz, H-2’). 
0: [als -3O, 6,: 4.75 (1 H, dd, J,- 
21: m.p. 

2.0, J1,,2,ax 10 Hz, H-l’). 
150-151°C (ethanol 1, [al, +ei’f86,, (C,O,): 4.75 (1 H, d, J,,, 

9.5 Hz, H-l), 4.55 (1 H, d, J,,,,, 8.0 HZ, H-l’). 
22: m.p. 136-138’C (ethanol), [ala +6O, 6, (C,D,): 4.63 (1 H, d, J,,, 
9.5 Hz, H-l), 4.36 (1 H, dd, J,, , 2.0, J,. , 10 Hz, H-l’). 
T. Qgawa, K. Beppu and S. Nak&ai&hi Carbih;xdr . 
(1981); H. Paulsen and M. Paal, Carbohyd;. Res 

Res., 93 C6-C9 
135, 53 (1984). 

5 (84%); [al,, +23’; 6,: 5.62 (1 H, d, ;; 7.5 Hz, H-1). It was 
prepared from known 3,4,6-tri-O-benzyl-1,2-O:(l-methoxyethylidenel- 
a-o-galactopyranose15. 

&:‘26:e;::&) 
E.S. Rachaman, R. Eby and C. Schuerch, Carbohvdr. Res., 

6: m.p. 112-113OC (ethanol), [aID +24’; 6,: 5.66 (1 H, d, J,,, 8.5 Hz, 
H-l) was prepared from 2,3,4-tri-O-acetyl-6-deoxy-a-D-glucopyranosyl 
bromide17 by conventional methods. 
W. Schijep and E. Hardegget-, Helv. Chim. Acta, 53, 1136 (1970). 
J. Thiem and H. Karl, Chem. Ber., 113, 3039 (1980). 
1: m.p. 109-l 10°C, [a], +140 was prepared from methyl 
3,4-O-isopropylidene-8-o-galactopyranoside2*. 
A. Stoffyn and P. Stoffyn, J. Org. Chern., 32, 4001 (1967). 
8: m.p. 89-90°C (CH,Cl,-hexane), [ala -31’ was prepared from phenyl 
2,3-di-0-benzyl-4,6-O-benzylidene-l-thio-~-v-glucopyranoside22. 

Liptak, 
:i5 (1983). 

I. Joddl, J. Harangi and P. Nan&i, ACta Chim. Hu&g., 113, 

R. Eby and C. Schuerch, Carbohvdr. Res 34 79 (1974); B. -9 _, Bernet and 
A. Vasella, Helv. Chim. Acta, a, 1990 (1979). 
J.M. Kiister and I. Dyong, Liebia Ann. Chem. , 2179 (1975). 

(Received in France 13 February 1989) 


