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SUPPORTING INFORMATION

General methods. N-Acetylneuraminic acid was purchased (Snow Brand Milk

Products Company Ltd., Tokyo, Japan). All other reagents and solvents were of reagent

grade and were dried using standard procedures. Optical rotations were measured with a

Perkin Elmer 141 polarimeter at 22*C. 'H NMR spectra were recorded at 25oC on a Varian

Unity 500 MHz spectrometer and chemical shifts are given in ppm from tetramethylsilane

as internal standard. All reactions were monitored by thin layer chromatography on

aluminum sheets, silica gel 60 F, 4 (Merck); detection under short wavelength UV light

(254 nm) and by dipping the plates into staining solution (1.0 g ceric ammonium sulfate

and 24.0 g ammonium molybdate in 31 mL sulfuric acid 470 mL water) then heating.

Flash chromatography was performed using 230-400 mesh silica gel 60 (Aldrich).

Synthesis and Analysis of New Compounds 10 and 11:

Methyl 5-acetamido-4, 7,8,9-tetra-0-acetyl-2,6-anhydro-3,5-dideoxy-2-C-{(S)-hydroxy-

[3-(methyl 2,4,6 -tri-O-benzyl-3-deoxy-a-D-galactopyranosidyl)]-methylf-D-erythro-L-

manno-nononate (10): To a vigorously stirred neat mixture of 120 mg (0.2 mmol) [methyl

(5-acetamido-4,7,8,9-tetra-O-acetyl-3,5-dideoxy-c-D-glycero-D-galacto-2-

nonulopyranosyl)onate] 2-pyridyl sulfone (8) and 165 mg (0.3 mmol) methyl 2,4,6-tri-O-

benzyl-3-deoxy-3-C-(formyl)-X-D-galactopyranoside (9) under argon a 0. 1M solution of

freshly prepared Sml 2 in THF (7 mL, 0.7 mmol) was added dropwise at 20*C. Stirring

was continued for 45 min, than the reaction mixture was poured into an aqueous

ammonium chloride solution and extracted twice with ethyl acetate. The combined organic
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layers were dried (MgSO 4) and concentrated in vacuo. The residue was purified by flash

chromatography with light petroleum / ethyl acetate (1:3) to yield 167 mg (88%) of 10 as a

colorless foam. TLC (light petroleum / ethyl acetate, 1:3): Rf-0.3 2 . [a]D22 =_18 (c=l,

chloroform). 'H-NMR: 8 = 1.89-2.14 (5s, 15H, 5 COCH3), 2.03 (under an COCH3

signal is 1H, H-3'ax), 2.51 (dd, J3'a,3'eq = 12.9 Hz, J 3'q,4. = 4.6 Hz, 1H, H-3'eq), 2.79 (bd,

J2,3= 6.3 Hz, J3 ,4 and J33 '..< 0.5 Hz, 1H, H-3), 3.45 (s, 3H, OCH3), 3.57 - 3.58 (m, 2H,

2 H-6), 3.87 (bs, J 3 ",0H J3",3 < 0.5 Hz, 1H, H-3"), 3.90 (dd, J5',6, = 10.7 Hz, J 6 ,7', = 2.1

Hz, 1H, H-6'), 3.97 - 4.01 (m, 2H, H-2 and H-5'), 4.05 (dd, J8',9'A = 6.1 Hz, J9 'A,9 'B=

12.3 Hz, 1H, H-9'A), 4.31 (dd, J8',9 'B = 3.9 Hz, 1H, H-9'B), 4.39 (in, 2H, H-5 and OH),

4.41 - 4.66 (in, 7H, 3 CH 2Ph and H-4 at 8 = 4.55), 4.90 (ddd, J3',4' = J4',5' =11.6 Hz,

1H, H-4'), 5.15 (bd, JNH,5' = 9.8 Hz, 1H, NH), 5.28 (dd, J7,8, = 7.7 Hz, 1H, H-7'), 5.42

(ddd, 1H, H-8'), 7.12 - 7.42 (in, 15H, 3 Ph).

Anal. Calcd for C49H6 1N 10 18 (952.02): C, 61.82; H, 6.46; N, 1.47. Found: C, 61.47;

H, 6.53; N, 1.26.

Synthesis of Methyl 5-acetamido-4,7,8,9-tetra-0-acetyl-2,6-anhydro-3,5-dideoxy-2-C

[hydroxy-4-(tert-butylcyclohexyl)] -D-erythro-L-manno-nononate (11).

To a vigorously stirred neat mixture of 120 mg (0.2 mmol) [methyl (5-acetamido-4,7,8,9-

tetra-O-acetyl-3,5-dideoxy-ac-D-glycero-D-galacto-2-nonulopyranosyl)onate] 2-pyridyl

sulfone (8) and and 83.0 mg (0.6 mmol) 4-tert-butylcyclohexanone under argon a 0.1M

solution of freshly prepared Sml 2 in THF (7 mL, 0.7 mmol) was added dropwise at 20*C.

Stirring was continued for 45 min, than the reaction mixture was poured into an aqueous

ammonium chloride solution and extracted twice with ethyl acetate. The combined organic

layers were dried (MgSO 4) and concentrated in vacuo. The residue was purified by flash

chromatography with light petroleum / ethyl acetate (1:3) to yield 167 mg (90%) of 11 as a

colorless oil. TLC (light petroleum / ethyl acetate, 1:3): Rf--0. 6 . [a]D 22 = -12 (c=1,

chloroform). 'H-NMR: 8 = 0.88 (s, 9H), 1.19 (dt, J=13.1 Hz, J=3,3 Hz), 1.42 (in, 3H),

1.60 (in, 3H), 1.78 (in, 1H), 1.85 (m, 3H), 1.87 (s, 3H), 1.96 (t, J=12.4 Hz), 2.02 (s,
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3H), 2.05 (s, 3H), 2.12 (s, 3H), 2.16 (s, 3H), 2.46 (dd, J=12.4 Hz, J=4.5 Hz), 2.57 (s,

1H), 3.79 (s, 3H), 3.99 (m, 2H), 4.07 (dd, 1H, J=12.3 Hz, J=6.2 Hz), 4.32 (dd, 1H,

J=12.3 Hz, J=2.5 Hz), 4.76 (m, 1H), 5.16 (bd, 1H, J=8.8 Hz), 5.30 (d, 1H, J=6.1 Hz),

5.42 (dt, J=6.1 Hz, J=2.4 Hz). Anal. Caled for C30H47N1 0 13 (629.70): C, 57.22; H,

7.52; n, 2.22. Found: C, 56.94; H, 7.63; N, 1.94.
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A selected portion of the 'H-NMR spectrum of methyl 5-acetamido-4,7,8,9-tetra-O-acetyl-
2,6-anhydro-3,5-dideoxy-2-C-{(S)-hydroxy-[3-(methyl 2,4,6-tri-O-benzyl-3-deoxy-0'-D-
galactopyranosidyl)]-methyl}-D-erythro-L-manno-nononate (10).
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A selected portion of the 'H-'H ROESY (Tm=100 ms ) spectrum of methyl 5-acetamido-
4,7,8,9-tetra-O-acetyl-2,6-anhydro-3,5-dideoxy-2-C-f(S)-hydroxy-[3-(methyl 2,4,6-tri-O-
benzyl-3-deoxy-0'-D-galactopyranosidyl)]-methyl]-D-erythro-L-manno-nononate (10).
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A selected portion of the 'H-'H ROESY (-m=700 ms ) spectrum of methyl 5-acetamido-

4,7,8,9-tetra-O-acetyl-2,6-anhydro-3,5-dideoxy-2-C-{(S)-hydroxy-[3-(methyl 2,4,6-tri-O-

benzyl-3-deoxy-a-D-galactopyranosidyl)]-methyl}-D-erythro-L-manno-nononate (10).
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