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Typical conditions for orthoester preparation: To a stirred solution of 2,3,4,6-tetra-O-
acetyl-a-D-glycopyranosyl bromide (450 mg, 1 mmol), and 2,4-lutidine (138 ni, 1
mmol), and methyl 6-O-benzoyl-a-D-mannopyranoside (308 mg, 1 mmol) in
dichloromethane (20 mL) under nitrogen atmosphere was added silver triflate (254
mg, 1 mmol) in adark room, and the reaction was carried out at room temperature and
monitored by TLC (1:1 petroleum ether/ethyl acetate). After completion of the
reaction the mixture was partitioned between dichloromethane and water, the organic
phase was concentrated, dried, and subjected to column chromatography with 1.5:1
petroleum ether/ethyl acetate as the eluent, giving the product 12 (490 mg, 78%) as a
syrup capable of being used for further rearrangement.

Typical rearrangement conditions: To a stirred solution of sugar-sugar orthoester
12 (400 mg, 0.64 mmol) in dichloromethane (10 mL) was added TMSOTf (12 niL, 0.1
equiv.) under nitrogen atmosphere, and the reaction was monitored by TLC (1:1
petroleum ether/ethyl acetate). After completion of the reaction to the mixture was
added triethyl amine (20 ). The mixture was filtered and the filtrate was washed
with CH,Cl,. The combined solution was washed with N HCl (10 mL), sat. ag.
NaHCO; (10 mL), and ag. NaCl (2" 10 mL), then dried over anhydrous Na,SOs,
concentrated. The residule was subjected to column chromatography with 1.5:1
petroleum ether/ethyl acetate as the eluent, giving the product 14 (330 mg, 82%) as
amorphous.

All new products gave satisfactory elemental analysis results. Optical rotation
and *H NMR (CDCl3, 400MHz) data of some new compounds are as follows,
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3: [a]p +5.2° (¢ 1.5, CHCl3); m.p. 110-112°C; *H NMR d4 (R) 5.54, 550 (2 d, J
2.7 Hz, H-1’, 1'"), 5.30-5.15 (m, 6 H, H-1, 3", 3", 4, 4", CH3CH), 4.75, 4.63 (2 dd,
Y3 38Hz, % 3 39 Hz, H-2', 2"), 423-4.13 (m, 4 H, H-6", 6""), 4.06 (dd, 1 H, J.
2.4 Hz, 3 3.6 Hz, H-2), 3.84-3.68 (m, 6 H, H-3, 4,5, 5", 6), 3.40-3.35 (m, 1 H, H-
5), 2.11, 2.10, 2.07, 2.07, 2.06, 2.05 (6 s, 18 H, 6 CH3CO), 1.85, 1.74 (2's, 6 H, 2
CH3CO), 1.47 (d, 3 H, J 5.0 Hz, CHsCH). Anal. Calcd. for CasHsoOz4: C, 49.89; H,
5.81. Found: C, 49.96; H, 5.89.

4: [a]p +0.4° (c 0.1, CHCl3); m.p. 135-138°C; *H NMR dy (R) 5.49, 5.43 (2 d,
Jv o, Jv o 2.8 Hz, 2.6 Hz, H-1', 1), 5.30-5.16 (M, 6 H, H-1, 3', 3", 4, 4", CH5CH),
512 (t, 1 H, J9.6 Hz, H-4), 4.66 (dd, 1 H, Ji» »» 29 Hz, 5+ 3.9 Hz, H-2'"), 4.58 (dd,
1H, Jr» 28 Hz, r 3 4.0 Hz, H-2)),4.24-4.08 (m, 5 H, H-2, 6, 6"), 401 (dd, 1 H,
b3 4.6 Hz, 354 9.6 Hz, H-3), 3.75-3.65 (M, 2 H, H-5', 5), 3.60 (d, 2 H, Jag 4.5 Hz,
H-6), 3.55-3.50 (M, 1 H, H-5), 2.12, 2.10, 2.07, 2.06, 2.06, 2.05, 2.04 (7 s, 21 H, 7
CH3CO), 1.77, 1.71 (2 s, 6 H, 2 CH3COs3), 149 (d, 3 H, J 4.9 Hz, CHsCH). Andl.

Calcd. for CssHs50055: C, 50.22; H, 5.77. Found: C, 50.01; H, 5.94.
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5: [a]p +16.9° (¢ 0.15, CHCl3); m.p. 177-178°C; *H NMR dy (R) 5.36-5.21 (m, 8 H,
H-1,2,3,3",4,4,4", CHsCH), 5.14 (dd, 1 H, J;»»» 1.9 Hz, J»»3» 3.1 Hz, H-2""),
498 (d, 1H, J > 1.9Hz, H-1"),478(d, 1 H, J» » 1.7 Hz, H-1"), 4.34-4.27 (m, 4 H,
H-2,5,6"), 4.10-4.01 (m, 3H, H-5", 6),3.91 (dd, 1 H, 13 3.8 Hz, J;4 9.7 Hz, H-3),
3.80 (dd, 1 H, Jea 6.3 Hz, Jaep 10.4 Hz, H-6,), 3.62-3.56 (m, 2 H, H-5, 6), 2.16,
2.15, 2.15, 2.11, 2.09, 2.06, 2.06, 2.00, 1.98 (9 s, 27 H, 9 CH3CO), 1.53 (d, 3H, J5.0
Hz, CH3CH). Anal. Calcd. for CssHs02: C, 50.22; H, 5.77. Found: C, 50.07; H,
5.81.

6: [a]p +2.4° (¢ 0.15, CHCl3); *H NMR di (R) 5.69 (d, 1 H, Jis 28 5.1 Hz, H-1B),
5.65 (d, 1 H, Jis 25 5.2 Hz, H-1B’), 5.50 (dd, 1 H, Jg 35 2.4 Hz, s 4 1.2 Hz, H-3B),
542 (t, 1 H, J 1.9 Hz, H-3B’), 5.38 (2 d, 2 H, J 3.3 Hz, H-4C, 4C'), 5.26 (d, 1 H,
Jza 1.6Hz, H-1A), 5.26 (g, 1 H, J5.0 Hz, CH3CH), 5.16 (2 dd, 2 H, Jicic)2cc) 8.0
Hz, Joc)acc) 9.6 Hz, H-2C, 2C'), 5.10 (t, 1 H, J 9.5 Hz, H-4A), 5.00 (2 dd, 2 H,
Jeeysacy 946 Hz, Joeyacc) 34 Hz, H-3C, 3C'), 4.60, 455 (2 d, 2 H, Jicc)2cc)
8.0 Hz, H-1C, 1C"), 4.41 (dd, 1 H, H-2B), 4.35 (dd, 1 H, H-2B"), 4.30-4.20 (m, 3 H,
H-2A, 6B,, 6B'), 4.13-4.05 (M, 6 H, H-6By, 6B’y 6C, 6C’), 3.98-3.88 (M, 3 H, H-
3A, 5C, 5C'), 3.85-3.78 (M, 2 H, H-5B, 5B'), 3.64 (2 t, 2 H, J 9.5 Hz, H-4B, 4B’),
3.60-3.58 (M, 3 H, H-5A, 6A), 2.17-1.98 (13 s, 39 H, 13 CH3CO), 1.74, 1.68 (2 s, 6
H, 2 CHsCOs), 1.47 (d, 3 H, J5.0 Hz, CHzCH). Anal. Calcd. for CsoHgsOu1: C, 50.14;
H, 5.70. Found: C, 49.76; H, 5.51.
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7: [a]p —3.6° (c 0.1, CHCl3); *H NMR dy (R) 5.34 (2 d, 2 H, J 3.0 Hz, H-4C,
4C’), 4.90, 4.85, 4.81, 4.69 (4 d, J 7.9 Hz, H-1B, 1B’, 1C, 1C’), 2.17-1.97 (m, 45 H,
15 CH3CO), 1.47 (d, 3H, J4.9 Hz, CH3CH). Anal. Calcd. for Cg;HgsO41: C, 50.14; H,
5.70. Found: C, 50.44; H, 6.11.
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9: [a]p +29.6° (c 3.3, CHCl3); '"H NMR (200Hz) dy 5.71 (d, 1 H, J » 5.4 Hz, H-
1),517(t, 1H, 3, s 27 Hz, H-3'), 5.01-4.86 (m, 3 H, H-1, 4, 4'), 4.35 (dd, 1
H,J > 54Hz X3 27Hz H-2), 428336 (m 8H,H-2,3,55,6,6), 3.38 (s, 3
H, OCHg3), 2.09, 2.06, 2.06, 2.03, 1.70, 1.52, 1.33 (7 s, 21 H, 7 CH3). Anal. Calcd. for
CasH3s016: C, 51.48; H, 6.31. Found: C, 51.27; H, 5.99.
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10: [a]p +0.6° (¢ 5.8, CHCl3); *H NMR (200Hz) dy 5.18-4.75 (m, 4 H, H-2', 3,
4,4),4.85(s, 1H, H-1), 450 (d, 1 H, Jy » 7.8 Hz, H-1'), 4.24 (dd, 1 H, J5 ¢ 4.6 Hz,
J e 12.2Hz, H-6'),4.18-3.33(m, 7H, H-2, 3,5,5', 6, 6'), 3.30 (s, 3 H, OCH3), 2.04,
2.04,1.97,1.97,1.94 (5s, 15H, 5 CH3CO), 1.47, 1.29 (2 s, 6 H, 2 CH3). Anal. Calcd.
for CsH3s016: C, 51.48; H, 6.31. Found: C, 51.21; H, 6.07.
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12: [a]p +67.4° (¢ 3.1, CHCl3); *H NMR dy 8.04 (d, 2 H, J 7.7 Hz, Bz-H), 7.54 (t,
1H, J7.7 Hz, Bz-H), 7.42 (t, 2 H, J 7.7 Hz, Bz-H), 5.84 (d, 1 H, Jy » 5.3 Hz, H-1'),
518 (t, 1H, b 3, J « 3.2 Hz, H-3), 490 (dd, 1 H, %y 4 3.2 Hz, Jy 5 9.6 Hz, H-4),
4.78 (dd, 1 H, & » 5.3 Hz, b 3 3.2 Hz, H-2'), 4.74 (s, 1 H, H-1), 4.60 (dd, 1 H, J5za



4.8 Hz, Jeagp 12.0 Hz, H-6,), 4.57 (dd, 1 H, 6 2.1 Hz, Jeagp 12.0 Hz, H-6v), 4.21 (dd,
1H, ¥ ga 4.7 Hz, Joags 12.4 Hz, H-6'2), 4.19 (dd, 1 H, J gb 2.8 Hz, Jrass 12.4 Hz,
H-6'y), 3.96 (d, 1 H, b3 1.6 Hz, H-2), 3.94 (dd, 1 H, b3 1.6 Hz, 4 9.6 Hz, H-3),
3.93-3.89 (m, 1 H, H-5'), 3.88-3.87 (m, 1 H, H-5), 3.81 (t, 1 H, J 9.6 Hz, H-4), 3.40
(s, 3 H, OCH3), 2.10, 2.10, 2.09 (3 s, 9 H, CH3CO), 1.81 (s, 3 H, CHsCOs). Anal.
Calcd. for CogHasOre: C, 53.50; H, 5.77. Found: C, 53.78; H, 5.99.
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13 [a]p +37.1° (c 2.0, CHCl3); m.p. 116-119°C; *H NMR dy 8.07 (d, 2 H, J 8.0
Hz, Bz-H), 7.57 (t, 1 H, J 8.0 Hz, Bz-H), 7.44 (t, 2 H, J 8.0 Hz, Bz-H), 5.68 (d, 1 H,
J» 5.3 Hz H-1'),5.32 (t, 1 H, J9.8 Hz, H-4), 5.21 (dd, 1 H, J» 1.8 Hz, b3 3.2 Hz,
H-2), 5.15 (t, 1 H, J3.5 Hz, H-3'), 4.90 (dd, 1 H, % » 3.5 Hz, Jr 5 9.6 Hz, H-4'), 4.67
(d, 1 H, J» 1.8 Hz, H-1), 450 (dd, 1 H, J6a 2.5 Hz, Jsaep 12.1 Hz, H-6), 4.40 (dd, 1
H, v » 53 Hz, 3 3.5 Hz, H-2), 4.33 (dd, 1 H, e 5.5 Hz, Jae 12.1 Hz, H-6y),
4.21 (dd, 1 H, ¥ g2 6.9 Hz, Jsaep 12.6 Hz, H-6'), 4.19 (dd, 1 H, 3 3.2 Hz, J4 9.8
Hz, H-3), 4.16 (dd, 1 H, J &b 3.0 Hz, Jsagb 12.6 Hz, H-6), 4.04-4.00 (m, 1 H, H-5),
3.96-3.92 (m, 1 H, H-5), 2.13, 2.12, 2.10, 2.09, 2.08 (5 s, 15 H, 5 CHsCO), 1.72 (s, 3
H, CH3COs). Anal. Calcd. for CaHagOrs: C, 53.93; H, 5.66. Found: C, 54.11; H, 5.79.
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14: [a]p +39.6° (¢ 1.0, CHCl3); *H NMR dy 8.06 (d, 2 H, J 7.4 Hz, Bz-H), 7.56 (t,
1H, J7.4 Hz, Bz-H), 7.44 (t, 2 H, J 7.4 Hz, Bz-H), 5.26 (t, 1 H, J 9.6 Hz, H-3'), 5.04
(dd, 1H, & » 80 Hz, 3 9.6 Hz, H-2'), 5.03 (t, 1 H, J9.6 Hz, H-4"), 4.79 (s, 1 H, H-
1), 4.70 (dd, 1 H, J6a 1.6 Hz, Jeagp 11.9 Hz, H-64), 4.63 (d, 1 H, J » 8.0 Hz, H-1'),
454 (dd, 1 H, ep 5.7 Hz, Jsago 11.9 Hz, H-61), 4.25 (dd, 1 H, J ga 1.8 Hz, Jasb
12.3 Hz, H-6'5), 4.13 (dd, 1 H, J 6.6 Hz, Js ¢ 12.3 Hz, H-6'), 3.94 (t, 1 H, J 9.2



Hz, H-4), 3.89-3.85 (m, 1 H, H-5), 3.86 (d, 1 H, b3 2.9 Hz, H-2), 3.82-3.78 (m, 1 H,
H-5), 3.75 (dd, 1 H, b3 2.9 Hz, 14 9.2 Hz, H-3), 3.40 (s, 3 H, OCH3), 2.11, 2.09,
2,05, 203 (4 s, 12 H, 4 CHsCO). And. Calcd. for CogHssOw6: C, 53.50; H, 5.77.
Found: C, 53.71; H, 5.52.
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15: [a]p +11.7° (¢ 1.4, CHCls); m.p. 140-144°C; *H NMR dy; 8.07 (d, 2 H, J 7.6
Hz, Bz-H), 7.57 (t, 1 H, J 7.6 Hz, Bz-H), 7.45 (t, 2 H, J 7.6 Hz, Bz-H), 5.35 (t, 1 H, J
9.8 Hz, H-4), 5.16 (t, 1 H, 9.1 Hz, H-3), 5.15 (dd, 1 H, J» 1.3 Hz, 3 3.3 Hz, H-2),
5.08 (t, 1 H, J9.1 Hz, H-4'), 4.89 (dd, 1 H, J» » 7.8 Hz, }» 3 9.1 Hz, H-2'), 4.71 (d, 1
H, &> 1.3 Hz, H-1), 457 (d, 1 H, Jy » 7.8 Hz, H-1), 454 (dd, 1 H, Jea 2.2 HZ, Jeasb
12.0 Hz, H-64), 4.38-4.30 (M, 2 H, H-6y, 6 5), 4.15 (dd, 1 H, J3 3.3 Hz, 4 9.8 Hz, H-
3), 4.07 (dd, 1 H, J ¢b 1.9 Hz, Jsasb 12.4 Hz, H-6'1), 4.04-4.00 (m, 1 H, H-5), 3.73-
3.64 (m, 1 H, H-5'), 2.08, 2.08, 2.06, 2.02, 2.01, 1.99 (6 s, 18 H, 6 CH3CO). Anal.
Calcd. for CaHagOrs: C, 53.93; H, 5.66. Found: C, 54.18; H, 5.88.
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17: [a]p —1.6° (c 0.6, CHCl3); *H NMR dy (R) 8.05-7.39 (m, 5 H, Bz-H), 5.54 (d,
1 H, ko 2.7 Hz, H-1), 531 (g, 1 H, J 4.8 Hz, CH3CH), 5.30 (t, 1 H, J 9.8 Hz, H-4'),
5.26 (bs, 1 H, H-1'), 5.18 (dd, 1 H, % 3 40 Hz, Jy » 9.8 Hz, H-3), 4.77 (dd, 1 H, J »
2.8 Hz, H-2'), 4.64 (dd, 1 H, J562 4.1 HZ, Ja 6o 12.0 Hz, H-6,), 4.56 (dd, 1 H, J¢ 2.3
Hz, H-6,), 4.23 (dd, 1 H, J ¢4 5.2 HZ, Jyaeb 12.2 Hz, H-6'2), 4.17-4.11 (m, 2 H, H-2,
6't), 3.97-3.92 (m, 2 H, H-3,4), 3.74-3.70 (m, 1 H, H-5), 3.58-3.53 (m, 1 H, H-5),
2.10, 2.08, 2.07 (3 s, 9 H, 3 CH3CO), 1.88 (s, 3 H, CH3COs3), 1.48 (d, 3H, J4.8 Hz,
CH3CH). Anal. Calcd. for CxgH36016: C, 54.37; H, 5.66. Found: C, 54.24; H, 5.41.
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18: [a]p —1.2° (c 0.4, CHCl3); m.p. 156-160°C; *H NMR dy (R) 8.07-7.42 (m, 5
H, Bz-H), 5.51 (d, 1 H, J» 2.7 Hz, H-1), 5.33 (t, 1 H, J 9.5 Hz, H-4), 5.30 (g, 1 H, J
4.9 Hz, CH3CH), 5.27 (bs, 1 H, H-1'), 5.28 (t, 1 H, J9.9 Hz, H-4'), 518 (dd, 1 H, J 3
39Hz, J 4 9.9 Hz, H-3), 469 (dd, 1 H, Jr » 2.9 Hz, H-2), 4.49 (dd, 1 H, J¢a 2.7
Hz, Jsaep 12.1 Hz, H-6,), 4.34 (dd, 1 H, J e 4.8 Hz, Jaeo 12.1 Hz, H-6,), 4.24 (dd, 1
H, J 6251 Hz, Jagb 12.2 Hz, H-6'5), 4.15 (dd, 1 H, J5 ¢ 2.8 Hz, Jyaep 12.2 Hz, H-
6'v), 4.14 (dd, 1 H, J;» 2.7 Hz, 5 4.0 Hz, H-2), 4.08 (dd, 1 H, H-3), 3.78-3.70 (m, 2
H, H-5,5), 2.12, 2.08, 2.07,. 2.06 (4 s, 12 H, 4 CH3CO), 1.79 (s, 3 H, CH3CO3), 1.51
(d, 3H, J4.9 Hz, CH3CH). Anal. Calcd. for Cz1H330:7: C, 54.55; H, 5.61. Found: C,

54.41; H, 5.74.
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19: [a]p +13.4° (C 2.6, CHCl3); m.p. 133-134°C; *H NMR dy (R) 8.09-7.43 (m, 5
H, Bz-H), 548 (t, 1 H, J 9.7 Hz, H-4), 5.38-5.26 (M, 4 H, H-1, 3, 4, CHsCH), 5.13
(dd, 1 H, v » 1.6 Hz, J» 3 3.3 Hz, H-2)), 4.98 (d, Jy » 1.6 Hz, H-1), 451 (dd, 1 H,
J6a 2.7 Hz, Joagp 12.1 Hz, H-6,), 4.35 (dd, 1 H, Jep 4.9 Hz, H-6v), 4.34-4.26 (m, 3 H,
H-2,5,63),4.03(dd, 1 H, J ¢b 2.0 Hz, Jasb 12.1 Hz, H-6'y), 3.94 (dd, 1 H, b3 3.8
Hz, H-3), 3.78-3.74 (m, 1 H, H-5), 2.16, 2.12, 2.09, 2.06, 2.00 (5 s, 15 H, 5 CH3CO),
153 (d, 3 H, J 4.9 Hz, CH3sCH). Ana. Calcd. for Ca;HasO17: C, 54.55; H, 5.61.
Found: C, 54.72; H, 5.71.



Di-O-(3,4,6-tri-O-acetyl-b-D-mannopyranose)  1,2-(1,2-O-ethylidene-b-D-mannopyranosid-
3,6-yl orthoacetates) (3) [a]p +5.2° (¢ 1.5, CHCl3); m.p. 110-112°C; *H NMR dy (R)
554,550 (2d,J27Hz H-1',1"),530-5.15 (m, 6 H, H-1, 3", 3", 4, 4", CH3CH),
4.75, 4.63 (2dd, J» 3 3.8 Hz, 30 39 Hz, H-2', 2'"), 4.23-4.13 (m, 4 H, H-6', 6"’),
4.06 (dd, 1 H, 312 24 Hz, 3 3.6 Hz, H-2), 3.84-3.68 (m, 6 H, H-3,4,5', 5", 6), 3.40-
3.35(m, 1 H, H-5), 2.11, 2.10, 2.07, 2.07, 2.06, 2.05 (6 s, 18 H, 6 CH3CO), 1.85, 1.74
(2 S, 6 H, 2 CH3CO), 1.47 (d, 3 H,J 50 Hz, CH3CH) Anal. Cdc. for CssHs00.4: C, 49.89;
H, 5.81. Found: C, 49.96; H, 5.89.

Di-O-(3,4,6-tri-O-acetyl-b-D-mannopyr anose) 1,2-(4-O-acetyl-1,2-O-ethylidene-b-D-
mannopyranosid-3,6-yl orthoacetates) (4) [a]p +0.4° (c 0.1, CHCl3); m.p. 135-138°C; 'H
NMR dy (R) 549,543 (2d, 2, Ji» 2 28 Hz, 2.6 Hz, H-1', 1'"), 5.30-5.16 (m, 6 H,
H-1,3,3",4,4", CH3;CH), 5.12 (t, 1 H, J9.6 Hz, H-4), 4.66 (dd, 1 H, J;» > 2.9 Hz,
X3 39Hz, H-2"),458 (dd, 1 H, ) > 2.8 Hz, J» 3 4.0 Hz, H-2"),4.24-4.08 (m, 5 H,
H-2,6',6"),4.01(dd, 1H, %34.6 Hz, J34 9.6 Hz, H-3), 3.75-3.65 (m, 2H, H-5, 5""),
3.60 (d, 2 H, Jsaep 4.5 Hz, H-6), 3.55-3.50 (m, 1 H, H-5), 2.12, 2.10, 2.07, 2.06, 2.06,
2.05,2.04 (7s, 21 H, 7 CH3CO), 1.77, 1.71 (2 s, 6 H, 2 CH3CO3), 1.49 (d, 3H, J4.9
Hz, CH3CH). Anal. Calc. for C3Hs,025: C, 50.22; H, 5.77. Found: C, 50.01; H, 5.94.

4-O-Acetyl-3-0-(2,3,4,6-tetr a-O-acetyl-a-D-mannopyranosyl)-6-0-(2,3,4,6-tetr a-O-
acetyl-a-D-mannopyranosyl)-1,2-O-ethylidene-b-D-mannopyranoside (5) [a]p +16.9° (c
0.15, CHCl3);- m.p. 177-178°C; 'H NMR d4 (R) 5.36-5.21 (m, 8H, H-1, 2", 3, 3", 4,
4, 4", CHsCH), 5.14 (dd, 1 H, J;»»» 1.9 Hz, J 3 3.1 Hz, H-2""),4.98 (d, 1 H, J;» >
19Hz,H-1"),478(d, 1 H, ) » 1.7 Hz, H-1"), 4.34-4.27 (m, 4 H, H-2, 5, 6""), 4.10-
4.01 (m, 3H, H-5",6),391 (dd, 1 H, %3 3.8 Hz, J34 9.7 Hz, H-3), 3.80 (dd, 1 H,
Jea 6.3 HZ, Jsasp 10.4 Hz, H-6,), 3.62-3.56 (m, 2 H, H-5, 6,), 2.16, 2.15, 2.15, 2.11,
2.09, 2.06, 2.06, 2.00, 1.98 (9 s, 27 H, 9 CH3CO), 1.53 (d, 3 H, J 5.0 Hz, CH3CH).
Anal. Calc. for CsHs5,0.5: C, 50.22; H, 5.77. Found: C, 50.07; H, 5.81.

Di-O-(3',6',2",3" 4" ,6'-hexa-O-acetyl-a-D-lactose) 1,2-(4-O-acetyl-1,2-O-ethylidene-b-
D-mannopyranosid-3,6-yl orthoacetates) (6) [a]p +2.4° (¢ 0.15, CHCl3); *H NMR dy (R)
5.69 (d, 1 H, Jis 28 5.1 Hz, H-1B), 5.65 (d, 1 H, Jg 28' 5.2 Hz, H-1B’), 5.50 (dd, 1 H,
Je3s 24 Hz, Js4s 1.2 HzZ, H-3B), 5.42 (t, 1 H, J1.9 Hz, H-3B’), 5.38 (2d, 2 H, J3.3
Hz, H-4C, 4C’), 526 (d, 1 H, Ja2a = 1.6 Hz, H-1A), 526 (9, 1 H, J = 5.0 Hz,
CH3CH), 5.16 (2 dd, 2 H, JlC(C’),ZC(C’) 8.0 HZ, JZC(C’),3C(C’) 9.6 HZ, H-2C, 2C’), 5.10 (t,
1H,J= 9.5 Hz, H-4A), 5.00 (2 dd, 2 H, JZC(C’),3C(C’) 9.6 Hz, J3C(C’),4C(C’) =34 Hz, H-
3C, 3C’), 4.60, 4.55 (2d, 2 H, Jcc)2cc) 8.0 Hz, H-1C, 1C'), 441 (dd, 1 H, H-2B),
4.35 (dd, 1 H, H-2B’), 4.30-4.20 (m, 3 H, H-2A, 6B, 6B’,), 4.13-4.05 (m, 6 H, H-
6By, 6B’p, 6C, 6C’), 3.98-3.88 (m, 3 H, H-3A, 5C, 5C’), 3.85-3.78 (m, 2 H, H-5B,
5B"), 3.64 (2t, 2 H, J9.5 Hz, H-4B, 4B’), 3.60-3.58 (m, 3 H, H-5A, 6A), 2.17-1.98
(13 s, 39 H, 13 CH3CO), 1.74, 1.68 (2 s, 6 H, 2 CH3CO3), 1.47 (d, 3 H, J 5.0 Hz,
CH3CH). Anal. Calc. for CeHgsOu41: C, 50.14; H, 5.70. Found: C, 49.76; H, 5.51.

4-O-Acetyl-3,6-di-0-(2' 3,6 2,3 4" 6 -hepta-O-acetyl-a-D-lactosyl)-1,2-O-
ethylidene-b-D-mannopyranoside (7) [a]p =3.6° (c 0.1, CHCl3); *H NMR dy (R) 5.34 (2
d, 2 H, J 3.0 Hz, H-4C, 4C’), 4.90, 4.85, 4.81, 4.69 (4 d, J 7.9 Hz, H-1B, 1B’, 1C,



1C’), 2.17-1.97 (m, 45H, 15 CH3CO), 1.47 (d, 3H,J49 Hz, CH3CH). Anal. Cdc. for
Ce2Hs4041: C, 50.14; H, 5.70. Found: C, 50.44; H, 6.11.

Methyl 4-O-acetyl-2,3-O-isopr opylidene-6-0O-(2,3,4,6-tetr a-O-acetyl-b-D-glucopyr a-
nosyl)-a-D-mannopyranoside (10) [a]p +0.6° (¢ 5.8, CHCl3); *H NMR (200Hz) dy 5.18-
475 (m, 4H, H-2', 3, 4, 4'), 4.85 (s, 1H, H-1), 450 (d, 1H, Jy » = 7.8Hz, H-1'), 4.24 (dd, 1H,
Js e =4.6Hz, Jg ¢ =12.2Hz, H-6), 4.18-3.33 (m, 7H, H-2, 3,5, 5, 6, 6'), 3.30 (s, 3H, OCHs>),
2.04, 2.04, 1.97, 1.97, 1.94 (5s, 15H, 5CH3CO), 1.47, 1.29 (2s, 6H, 2CH3). Ana. Calc. for
CxsH35016: C, 51.48; H, 6.31. Found: C, 51.21; H, 6.07.

Methyl 2,4-O-di-acetyl-6-O-benzoyl-3-0O-(2,3,4,6-tetr a-O-acetyl-b-D-glucopyr anosyl)-a-
D-mannopyranoside (15) [a]p +11.7° (¢ 1.4, CHCl3); m.p. 140-144°C; 'H NMR dy 8.07
(d,2H,J=7.6 Hz, Bz-H), 7.57 (t, 1 H, J= 7.6 Hz, Bz-H), 7.45 (t, 2 H, J = 7.6 Hz,
Bz-H),5.35(t,1H, J9.8 Hz, H-4),5.16 (t, 1 H, J=9.1 Hz, H-3"), 5.15(dd, 1 H, J; > =
1.3Hz, 3=33Hz H-2),5.08 (t, 1LH, J=9.1 Hz, H-4'), 4.89 (dd, 1 H, J; » 7.8 Hz,
Y3 =91Hz H-2),471(d, 1H, },=,13Hz, H-1),457 (d, 1 H, Jy » 7.8 Hz, H-
1), 454 (dd, 1 H, Jea 2.2 Hz, Jaep 12.0 Hz, H-65), 4.38-4.30 (m, 2 H, H-6,, 6',),
415 (dd, 1 H, %3 = 3.3 Hz, J34 9.8 Hz, H-3), 4.07 (dd, 1 H, 5 b = 1.9 HZ, Jsappb =
12.4 Hz, H-6'y,), 4.04-4.00 (m, 1 H, H-5), 3.73-3.64 (m, 1 H, H-5"), 2.08, 2.08, 2.06,
2.02,2.01,1.99 (6s, 18 H, 6 CH3CO). Andl. Calc. for CzH40018: C, 53.93; H, 5.66. Found:
C, 54.18; H, 5.88.



