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GLYCOSYLATIONS WITH N~FORMYLAMINO SUGARS: A NEW APPROACH TO
2’ -DEOXY-B—-DISACCHARIDES!

Paolo Tavecchia, Michel Trumtel, Alain Veyridres and Pierre Sinayx
Ecole Normale Supérieure, lLaboratoire de Chimie, UA 1110,
24 rve Lhomond, 75231 Paris Cédex 05, France

Abstract: various derivatives of N~formyl glucosamine (B-acetate,
a-chloride, a-trichlorocacetimidate) are used as glycosyl donors. The
resuiting disaccharides are smoothly deaminated into the corresponding
2’'-deoxy-p-disaccharides through intermediate isonitriles by radical
reduction.

Barton et al.2 reported in 1980 the radical deamination of 1,3,4,6~-
tetra-O-acetyl-2-deoxy-2-formamido-B~o-glucopyranocse 12 as an elegant entry
to 1,3,4,6-tetra-O-acetyl-2-deoxy-g-n—glucopyranose. We thus decided to
exploie the B-glycosylating ability of 1 and derivatives as a nice adjunct
to the Barton deamination, since it would open a novel route to
2'-deoxy-B-disaccharides, the importance of which has been stressed 1in the
preceding letter of this issue.

Compound 1 was first converted4 into either the crystaliine a~chloride

2 or the a-trichloroacetimidate 3 as shown in Scheme 1
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SCHEME 1

Reagents: i) CHacOCl-HC], 25°C, 12 h (80%); ii) CgH5CH,yNH, ,
THF, 25°C, 12 h (84%); iii) CCl,CN, DBU, 4 A MS, CH,C1,, 0°C,
30 min (95%).

Depending on the structure of the glycosyl acceptor, the most appropri-
ate glycosylation procedure was selected (either A, B or C) (Table 1I1). The
Bp-acetate 1 (method A) appeared as a good glycosyl donor in the presence of
trimethylsilyltriflate with secondary alcohols 4 and §. The a-chloride 2
(method B) acted as a good donor in the presence of siiver triflate with
primary alcohols 7 and 1,2:3,4-di-0O-isopropylidene-a-D-galactopyranose. In

the case of alcohol 6, a-trichlorcacetimidate 3 (method C) appeared as a
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GLYCOSYL 12 METHOD
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Method A: ROH (1 equiv.), Bracetate 1 (2 equiv.), TMSOTf (3

equiv.), 4 A MS, CH,Cl,, room temperature untii there
more evolution as indicated by t.l.c. (6-48 h}.
Method B: ROH (1 eguiv.), a-chloride 2 (1.7 equiv.),
equiv.), 4 A MS, CH,Cl, room temperature until there
more evolution (24-48 h).

Method C: ROH (1 equiv.), a-trichloroacetimidate
equiv.), TMSOTf (1.2 equiv.), 4 A MS, CH,Cl,, room
ture, 24 h.
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was no
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reasonable glycosyl donor, although the yield was rather modestt. The
B-stereocontrol was attributed to the participating property of the N-formyl
group?®. The 2'-deoxy-2’-formamido disaccharides were deaminated according to
Scheme II with total yields in the range of 65-89% (see Table I).
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Reagents: i) POCl,;, NEtz, CH,Cl1,%; i) BugSnH, toluene,
reflux.?

We believe that this new approcach and the one outlined in the preceding
letter offer a rather general solution to the important problem of the
practical synthesis of 2’~deoxy-p-disaccharides.
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Selected physical data for disaccharides:

8: m.p. 157-158°C (ethanol), [al, ~55°; &.: 102.06, 101.97
and 101.93 (C-1 and C-1’ of a cis-trans mixture).

9: («lp-25°;8, (CgDg): 4.44 (1 H, d, J,. ,- 7.5 Hz, H-1").

10: [aly, -49°, &, (CgDg): 4.66 (1 H, dd, J;. ;.. 2.0,
Ty 2-ax 9.5 Hz, H-1"),

11: m.p. 160-162°C (methanol), [«], -28°; &.: 100.23 and
100.13 (C-17).

12: [al, +14°; 6, (CgDg): 4.24 (1 H, d, J,. ,. 8.0 Hz, H-1").

13: {a)p +6°; &, (CgDg): 4.70 (1 H, dd, J,. ,-.4 2.0,
Ji-, 2-ax 10.0 Hz, H=1"),

14: m.p. 202-208°C (hexane-acetone), [alp, +2°; &.: 109.39 and
104.44 (C-17),

16: [aly +34°; 6, (CeDg): 4.80 (1 H, d, Jo. ,- 8.0 Hz, H-1"),
1

18: falp + 0.2°; B, (CeDg): 4.81 (1 H, dd, J,- ,-.4 2.0,
9.5 Hz, H-1").

s 2 ax

17: m.p. 185-186°C (ethanol)}, [al, +12°; §.: 101.20 and 100.16
(C-1').

18: [aly +34°; 8,: 4.46 (1 H, d, J;- ,- 8.0 Hz, H-1").

19: [alp +20°; 8, (CgDg): 4.07 (1 H, dd, Jy- 3-.4 2.5,
Jy-,27ax 9-5 Hz, H-1").

20: m.p. 143-144°C (hexane-acetone), [«], -67°; &,: 4.80 (1 H,
1-,2- 8.5 Hz, H=1"); §.: 101.92 and 101.01 (C-1').

21: [«ly -28°: §,: 4.87 (1 H, d, J,- ,- 8.0 Hz, H-1").

22: m.p. 116°C (diisopropyl ether), [al, ~-68°; §,: 4.30 (1 H,
dd, Jy- 5:eq 2.0, Jy-, 2725 9.5 Hz, H=1"),
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