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General Methods. All starting materials and reagents were obtained from commercial
sources and used as received unless otherwise noted. All solvents used were freshly
distilled prior to use. Optical rotations were measured at room temperature with a
Rudolph Research AUTOPOL® III polarimeter. 'H and "*C spectra were recorded on a
Varian Unity Inova NMR spectrometer operating at 300 MHz and 75 MHz, respectively,
or a Bruker DRX 400 operating at 400 MHz and 100 MHz, respectively, and referenced
to the solvent used (7.27 and 77.00 ppm for CDCls, 7.16 and 128.00 ppm for C¢Dg, 3.31
and 49.15 ppm for CD3;0D) unless otherwise stated. Mass spectra were acquired using
either a Hewlett-Packard 5989B or a Finnigan 4000 mass spectrometer. Silica gel
chromatography was performed with ICN SiliTech 32-63 D. Preparative TLC separation
was performed with Silica G Prep TLC (Sorbent Tech, 500 pum).

General procedure for ZnBr;-mediated organozinc addition to 4a-epoxypyranoside (4-
EP). A solution of sublimed ZnBr; (232 mg, 1.02 mmol) in dry THF (2 mL) was treated
at —78 °C with an organolithium or Grignard reagent (0.294 mmol), then stirred at 0 °C
for 30 min before cooling again to —78 °C. A solution of 4-EP (6) (50 mg, 0.147 mmol)
in dry CH,Cl, (1 mL) was cannulated dropwise to the reaction mixture, stirred for 15 min
at —78 °C, then stirred to 0 °C in an ice bath and slowly allowed to warm up to rt over 2 h.
The reaction was quenched with saturated NH4Cl solution (5 mL), extracted with CH,Cl,
(3 x 25 mL), washed with brine (5 mL), dried over anhydrous Na,SOy, then concentrated
under reduced pressure. Purification by silica gel chromatography yielded the

corresponding L-idopyranoside in good yields (see Tables 1 and 2 in main text).

General procedure for ozonolysis: In the instance provided, a solution of 11e (20 mg,
0.066 mmol) in a 1:1 mixture of MeOH and CH,Cl, (8 mL) was cooled to —78 °C and
treated with a stream of electrically generated ozone at a flow rate of 2 L/min. The flow
was stopped after 10 min and the reaction mixture was stirred at —78 °C for another 30
min, then treated with Me,S and warmed to rt over 2 h. The solvent was removed under
reduced pressure to afford the intermediate aldehyde as a pale yellow oil, which was used

without further purification.
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General procedure for catalytic dihydroxylation: In the instance provided, a solution of
olefin 9m (20 mg, 0.051 mmol) in a 1:8 mixture of water:acetone (4.5 mL) was treated at
rt with N-methylmorpholine (13 mg, 0.11 mmol) and a 2.5% (w/v) solution of OsOy in #-
BuOH (40 pL, 5 mol%). The reaction mixture was stirred at rt for 12 h, quenched with a
saturated Na,S,0s3 solution (3 mL) and stirred for 10 min, then extracted with EtOAc (3 x
15 mL), washed with brine, dried over anhydrous Na,SO4 and concentrated. Purification

by preparative TLC yielded the diol as colorless oil (18 mg, 83%).
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'H NMR (300 MHz, CDCls): 6 7.43-7.29 (m, 11H), 6.56 (d, 1H, J = 3.6 Hz), 6.39 (dd,
1H, J = 1.8, 3.0 Hz), 5.23 (s, 1H), 4.86 (s, 1H), 4.70 (d, 1H, J = 12.3 Hz), 4.64 (d, 1H, ] =
12.9 Hz), 3.94 (bs, 1H), 3.88 (t, 1H, J = 3.0 Hz), 3.59 (bs, 1H), 3.51 (s, 3H); °C NMR
(75 MHz, CDCl3): § 152.1, 142.1, 137.7, 136.9, 128.5, , 128.1, 127.9, 127.7, 110.3, 108.7,
100.4, 74.1, 74.0, 72.6, 72.0, 68.1, 63.9, 55.8; IR (thin film): 3467, 3064, 3034, 2920,
1452, 1259, 1101 cm™; [a]*p = —21.4 (¢ 0.8, CH,Cl); ESI-MS: m/z caled for
CysHy606Na [MJrNa]Jr 433; found: 433.12.
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'H NMR (300 MHz, CDCl3): § 7.79-7.70 (m, 4H), 7.56 (s, 1H), 7.11-7.01 (m, 5H), 6.66
(d, 1H, J = 3.6 Hz), 6.49 (bs, 1H), 5.30 (d, 1H, J = 5.7 Hz), 5.20 (d, 1H, J = 8.4 Hz), 4.79
(d, 1H, J = 11.7 Hz), 4.71 (dd, 1H, ] = 9.0, 9.9 Hz), 4.58 (d, 1H, J = 12.3 Hz), 4.31-4.20
(m, 2H), 3.30 (s, 3H), 2.4 (bs, 1H); °C NMR (75 MHz, CDCl;): 6 168.0, 149.9, 14.0,
137.9,133.9 131.7, 128.3, 127.8, 127.6, 123.4, 111.1, 110.6, 96.5, 74.11, 73.1, 69.7, 56.3,
55.0; IR (thin film): 3467, 3059, 3028, 2925, 2853, 1775, 1711, 1468, 1390, 1091, 1044,
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1013, 910; [a]*’p = +11.7 (¢ 1.67, CHCL;); ESI-MS: m/z caled for C,sH»sNO;Na
[M+Na]" 472; found: 472.08.
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'H NMR (300 MHz, CDCls): ¢ 7.40-7.20 (m, 11H), 7.05 (d, 1H, J = 3.3 Hz), 6.99 (dd,
1H, J = 3.6, 4.2 Hz), 5.26 (s, 1H), 4.79 (s, 1H), 4.60—4.42 (m, 4H), 3.80-3.71 (m, 2H),
3.44 (s, 1H), 3.39 (s, 3H), 3.37 (d, 1H, T = 11.7 Hz); *C NMR (75 MHz, CDCl;): § 141.0,
137.7,136.7, 128.5, 128.2, 127.9, 127.8, 126.1, 125.8, 125.7, 100.5, 73.7, 73.3, 72.4, 71.9,
69.2, 65.5, 55.8; IR (thin film): 3510, 3065, 3028, 2920, 1493, 1452, 1204, 1192, 1096,
1026 cm™; [0]*°p=—51.4 (¢ 1.33 CHCl3); ESI-MS: m/z calcd for C24H,605sSNa [M+Na]"
449; found: 448.95.

'H NMR (300 MHz, CDCls): 6 7.70-7.58 (m, 4H), 7.28 (d, 1H, J = 5.1 Hz), 7.20 (d, 1H,
J= 3.6 Hz), 7.08-6.90 (m, 6H), 5.42 (d, 1H, J = 5.4 Hz), 5.19 (d, 1H, J = 8.1 Hz), 4.70 (d,
1H, J = 12.3 Hz), 4.51 (d, 1H, T = 11.7 Hz), 4.42 (dd, 1H, T = 3.6, 10.5 Hz), 4.34 (dd, 1H,
J =8.1, 10.5 Hz), 4.17 (dd, 1H, J = 5.1, 5.4 Hz), 3.24 (s, 3H); °C NMR (75 MHz,
CDCls): 6 168.0, 138.9, 137.8, 134.0, 131.6, 128.2, 127.8, 127.6, 126.9, 126.6, 126.0,
123.4, 96.9, 74.2, 73.5, 70.9, 56.0, 54.3; IR (thin film): 3467, 3064, 3023, 2930, 1772,
1713, 1468, 1452, 1388, 1093, 1070, 1037 cm™; [a]*’p= +27.2 (¢ 1.33 CHCL;); ESI-MS:
m/z caled for CosHo3NOgSNa [M+Na]" 488; found: 487.98.
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'H NMR (300 MHz, CDCls): d 7.30-7.10 (m, 12H), 7.04 (d, 1H, J = 3.6 Hz), 5.13 (bs,
1H), 4.75 (bs, 1H), 4.59 (d, 1H, J = 12.3 Hz), 4.46 (d, 1H, J = 12.9 Hz), 4.4 (bs, 2H),
3.75-3.68 (m, 2H), 3.47 (m, 1H), 3.43 (s, 3H), 3.12 (d, 1H, J = 7.5 Hz); °C NMR (75
MHz, CDCls): 6 139.6, 137.8, 128.5, 128.1, 127.9, 126.8, 125.3, 122.4, 100.4, 74.0, 73.6,
72.5, 72.0, 69.2, 65.7, 55.8; IR (thin film): 3519, 3059, 3018, 2920, 1493, 1452, 1192,
1145, 1099, 1026 cm™; [a]*pb = —14.7 (¢ 0.67 CHCL;); ESI-MS: m/z caled for
C4Hy605SNa [MJrNa]Jr 449; found: 448.94.

'H NMR (300 MHz, CDCl;): ¢ 7.81-7.70 (m, 5H), 7.53 (m, 1H), 7.42 (dd, 1H, J = 2.7,
3.0 Hz), 7.23 (dd, 1H, J = 1.2, 5.4 Hz), 7.12-7.05 (m, 5H), 5.40 (d, 1H, J = 4.2 Hz), 5.22
(d, 1H, T = 6.9 Hz), 4.78 (d 1H, J = 12.3 Hz), 4.59 (d, 1H, J = 12.3 Hz), 4.44 (m, 2H),
421 (m, 1H), 3.37 (s, 3H), 2.38 (d, 1H, J = 5.1 Hz); *C NMR (75 MHz, CDCl5): 6 168.0,
137,8, 137.1, 134.0, 131.6, 128.2, 127.7, 127.5, 126.7, 126.2, 123.4, 123.2, 97.2, 77.2,
74.6, 73.1, 70.9, 55.8, 54.1; IR (thin film): 3472, 3059, 3023, 2925, 1775, 1713, 1468,
1450, 1390, 1067, 1041, 972 cm™; [0]*°b=+33.9 (¢ 1.33 CHCls); ESI-MS: m/z calcd for
C5H23NOgSNa [M+Na]" 488; found: 487.98.
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'H NMR (300 MHz, C¢Dg):  7.57 (bs, 1H), 7.54 (bs, 1H), 7.31-7.07 (m, 13H), 5.45 (bs,
1H), 4.95 (bs, 1H), 4.48 (d, 1H, I = 12.3 Hz), 4.37 (d, 1H, J = 12.3 Hz), 4.30 (d, 1H, ] =
11.7 Hz), 4.24 (d, 1H, I = 11.7 Hz), 4.01-3.93 (m, 2H), 3.64 (m, 1H), 3.35 (d, IH, J =
11.1 Hz), 3.15 (s, 3H); >C NMR (75 MHz, C¢D): 6 139.8, 138.8, 137.7, 128.7, 128.6,
128.2, 128.1, 127.4, 101.0, 75.4, 74.0, 72,4, 71.9, 70.8, 69.2, 55.0; IR (thin film): 3525,
3059, 3023, 2904, 1599, 1496, 1452, 1204, 1194, 1142, 1098, 1023 cm™; [0]*’p = —52.8
(c 1.67 CHCls); ESI-MS m/z calcd for C,sH,305Na [MJrNa]+ 443; found: 443.09.
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'H NMR (300 MHz, C¢Ds):  7.58-7.44 (m, 4H), 7.38-7.20 (m, 5H), 7.09-6.92 (m, 5H),
5.79 (d, 1H, J = 6.6 Hz), 5.35 (d, 1H, J = 3.3 Hz), 5.17 (dd, 1H, J = 6.6, 6.9 Hz), 4.94, (d,
1H, J=11.7 Hz), 4.84, (dd, 1H, ] = 4.5, 4.8 Hz), 4.73 (d, 1H, J = 12.3 Hz), 4.07 (dd, 1H,
J =33, 4.8 Hz), 3.21 (s, 3H), 1.89 (d, 1H, J = 4.2 Hz); >C NMR (75 MHz, C¢Dg): &
167.9, 138.5, 136.7, 133.3, 131.8, 128.2, 127.5, 127,1, 126.9, 122.9, 98.7, 78.4, 75.8, 73.0,
72.3, 54.7, 53.6; IR (thin film): 3473, 3059, 3028, 2930, 1772, 1713, 1496, 1467, 1452,
1388, 1119, 1070, 1039 cm™; [0]*’p = +14.7 (¢ 1.67 CHCl3); ESI-MS m/z caled for

C,7H,5NOgNa [M+Na]” 482; found: 482.04.
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Compound 9e:

"H NMR (300 MHz, C¢Dg): 6 7.26-7.05 (m, 10H), 6.28-6.17 (m, 1H), 5.47 (d, 1H, J =
11.1 Hz), 5.21 (d, 1H, J = 10.5 Hz), 4.83-4.78 (m, 2H), 4.46 (d, 1H, J = 12.3 Hz), 4.34 (d,
1H, J = 12.3 Hz), 4.26 (bs, 2H), 3.82 (m, 2H), 3.55 (bs, 1H), 3.25-3.20 (m, 4H); °C
NMR (75 MHz, CeDs): 6 138.9, 137.9, 136.1, 128.7, 128.6, 127.9, 127.8, 116.7, 100.4,
100.3, 75.6, 74.7, 72.6, 72.1, 70.1, 69.3, 55.0; IR (thin film): 3519, 3059, 3023, 2910,
1493, 1452, 1142, 1099, 1059, 1026 cm™; [0]*’ = —42.0 (¢ 0.67 CHCl3); ESI-MS: m/z
calcd for CyHy6Os5Na [MvLNa]Jr 393; found: 393.09.

Compound 10e:

'H NMR (300 MHz, CDCl5): 6 7.78-7.68 (m, 4H), 7.08-6.98 (m, 5H), 6.26-6.14 (m, 1H),
5.60-5.48 (m, 2H), 5.32 (d, 1H, J = 7.2 Hz), 4.76 (d, 1H, J = 11.7 Hz), 4.69 (dd, 1H, J =
5.1,6.0 Hz), 4.53 (d, 1H, J = 12.3 Hz), 4.32-4.22 (m, 2H), 4.06-4.00 (m, 1H), 3.35 (s,
3H), 2.64 (d, 1H, J = 5.1 Hz); 3C NMR (75 MHz, CDCly): 6 168.0, 137.9, 133.9, 131.9,
131.5, 128.1, 127.6, 127.4, 123.3, 120.1, 96.0, 77.1, 73.8, 73.6, 55.9, 54.9; IR (thin film):
3467, 2935, 1775, 1711, 1467, 1452, 1388, 1199, 1088 cm™; [a]20D= —8.8 (¢ 0.67 CHCly);
ESI-MS: m/z calcd for Co3H23NOgNa [M+Na]" 432; found: 432.08.

Compound 11e:

'H NMR (300 MHz, CDCl;): 6 7.40 (m, 10H), 6.07-5.88 (m, 1H), 5.53-5.34 (m, 2H),
4.85(d, 1H, J=12.3 Hz), 4.74 (d, 1H, J = 12.3 Hz), 4.62 (m, 2H), 3.76 (m, 1H), 3.58 (m,
2H), 3.43 (s, 3H), 2.40 (d, 1H, J = 4.8 Hz); °C NMR (75 MHz, CDCls): 6 137.5, 132.6,
128.5, 128.0, 127.9, 118.6, 99.5, 78.0, 77.4, 70.4, 62.0, 56.0; IR (thin film): 3462, 3053,
3023, 2914, 2847, 2109, 1635, 1450, 1357, 1259, 1091, 1052 cm™; [a]*’p=—101.8 (¢ 1.0
CHCl5); ESI-MS: m/z calcd for C;sHyoN3O4 [M+H]Jr 306; found: 306.21.
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'H NMR (300 MHz, C¢D¢): 6 7.43 (m, 2H), 7.32 (m, 3H), 7.20 (m, 7H), 6.93 (m, 3H),
5.12 (m, 2H), 4.97 (d, 1H, J = 12.0 Hz), 4.92 (d, 1H, T = 11.7 Hz), 4.77 (d, 1H, T = 11.7
Hz), 4.70 (d, 1H, J = 12.0 Hz), 4.27 (dd, 1H, J= 5.7, 9.3 Hz); *C NMR (75 MHz, C¢Ds):
5 138.9, 138.6, 132.0, 128.5, 128.3, 127.4, 122.6, 101.8, 88.7, 84.8, 80.1, 79.8, 74.2, 74.1,
71.0, 65.2, 56.2; IR (thin film): 3452, 3065, 3028, 2910, 2847, 1597, 1491, 1449, 1351,
1212, 1191, 1098, 1053 1026, 962 cm™; [0]*°p=—45.2 (¢ 1.0 CHCls); ESI-MS: m/z calcd
for CogHy30sNa [M+Na]™ 467; found: 466.94.

Ph
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'H NMR (300 MHz, C¢De): 6 7.83 (dd, 2H, J = 1.8, 8.1 Hz), 7.41 (dd, 2H, J = 5.1, 6.0
Hz), 7.08-6.78 (m, 10H), 6.15 (d, 1H, J = 8.7 Hz), 4.97-4.90 (m, 2H), 4.80 (d, 1H, J =
12.3 Hz), 4.75 (dd, 1H, T = 8.7, 10.5 Hz), 4.56 (d, 1H, J = 12.3 Hz), 3.88 (m, 1H), 3.23 (s
3H), 2.09 (m, 1H); °C NMR (75 MHz, C¢Ds): 6 167.9, 138.6, 133.2, 132.3, 132.0, 128.7,
128.4, 127.1, 122.9, 122.6, 96.9, 90.5, 83.8, 76.8, 74.1, 73.4, 67.1, 56.0, 55.8; IR (thin
film): 3473, 3065, 3028, 2935, 1775, 1711, 1497, 1388, 1091, 1044, 972 cm™; [a]*’p =
+23.2 (¢ 2.0 CHCl;); ESI-MS: m/z calcd for Co9HsNOgNa [M+Na]+ 506; found: 505.96.
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'H NMR (300 MHz, CDCls): § 7.34-7.16 (m, 10H), 5.82 (m, 1H), 5.07-4.96 (m, 2H),
4.89 (dd, 2H, J = 11.1, 12.0 Hz), 4.62 (dd, 2H, J = 11.7, 12.3 Hz), 4.20 (m, 1H), 3.47 (s,
3H), 3.32-3.12 (m, 4H), 2.50 (m, 1H), 2.18 (m, 1H), 2.06 (bs, 1H); °C NMR (75 MHz,
CDCls): 6 138.5, 138.4, 134.1, 128.6, 128.4, 128.1, 128.0, 127.7, 117.2, 104.7, 83.9, 82.1,
75.2, 74.5, 74.3, 73.0, 56.9, 35.8; IR (thin film): 3354, 3065, 3023, 2905, 2848, 1641,
1493, 1449, 1390, 1359, 1316, 1269 1210, 1108, 1088, 1073, 1049, 995, 980 cm™"; [a]*p
=-54.7 (¢ 0.53 CHCl;); ESI-MS: m/z calcd for C,3H,305Na [MJrNa]+ 407; found: 407.01.
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'H NMR (300 MHz, CDCls): d 7.48-7.24 (m, 10H), 6.05-5.91 (m, 2H), 4.86 (bs, 1H),
4.73-4.61 (m, 5H), 4.30-4.29 (m, 2H), 3.82 (m, 1H), 3.68 (m, 1H), 3.59 (m, 1H), 3.50 (s,
3H), 3.13 (d, 1H, J = 10.8 Hz), 0.91 (s, 9H), 0.08 (s, 6H); *C NMR (75 MHz, CDCls): ¢
137.8, 137.0, 132.8, 128.5, 128.4, 128.0, 127.9, 127.7, 126.6, 100.0, 74.0, 73.7, 72.4, 72.0,
69.1, 67.6, 63.4, 55.6, 25.9, 18.4, —5.20; IR (thin film): 3364, 3064, 3034, 2925, 2858,
1493, 1455, 1388, 1359, 1315, 1253, 1194, 1096, 1065, 967 cm™"; [a]*’p=—57.5 (¢ 0.80
CHCl3); ESI-MS: m/z calcd for Co9H4,06SiNa [M+Na]" 537; found: 537.17.
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'H NMR (300 MHz, CDCls): 6 7.39-7.26 (m, 10H), 4.90 (m, 1H), 4.85-4.78 (m, 3H),
470 (dd, 2H, T =11.4, 11.7 Hz), 4.41 (d, 2H, J = 1.8 Hz), 3.76 (m, 2H), 3.53 (s, 3H), 3.44
(m, 1H), 2.58 (m, 1H), 0.90 (s, 9H), 0.12 (s, 6H); °C NMR (75 MHz, CDCl;): ¢ 138.1,
137.9, 128.5, 128.4, 128.0, 127.9, 101.3, 87.4, 79.4, 78.9, 74.3, 73.9, 70.2, 63.7, 56.8,
51.7, 25.8, 18.3, =5.1; IR (thin film): 3411, 3059, 3023, 2915, 1496, 1452, 1357, 1272,
1094, 1055, 1026 cm™; [a]*p = —44.4 (¢ 1.0 CHCl;); ESI-MS: m/z caled for
Ca9H4006SiNa [M+Na]" 535; found: 534.91.

OBn
9j

'H NMR (300 MHz, CDCl3): 6 7.36-7.26 (m, 15H), 6.75 (d, 1H, J = 12.0 Hz), 6.03 (dd,
1H, J = 9.0, 12.0 Hz), 5.20 (d, 1H, J = 9.0 Hz), 4.76 (d, 1H, J = 1.8 Hz), 4.70-4.57 (m,
4H), 3.81-3.77 (m, 2H), 3.54 (m, 1H), 3.33 (s, 3H); °C NMR (75 MHz, CDCl5): ¢ 138.0,
137.1, 136.5, 133.1, 128.8, 128.5, 128.4, 128.3, 128.1, 127.9, 127.7, 127.5, 127.3, 100.2,
75.0, 74.8, 72.8, 72.2, 69.3, 64.7, 55.9; IR (thin film): 3514, 3059, 3028, 2920, 1493,
1450, 1393, 1352, 1194, 1142, 1096, 1052, 1026 cm™; [0]*°p=—5.2 (¢ 0.53 CHCls); ESI-
MS: m/z calced for CogH3005Na [MJrNa]+ 469; found: 469.11.
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'H NMR (300 MHz, CDCls) : § 7.44-7.21 (m, 15H), 6.76 (d, 1H, J = 15.9 Hz), 6.46 (dd,
1H, ] = 6.6, 15.9 Hz), 4.85 (bs, 1H), 4.75 (bs, 1H), 4.73 (bs, 1H), 4.69 (d, 1H, J = 12.3
Hz), 4.61 (d, 1H, J = 12.3 Hz), 4.56 (bs, 2H), 3.81 (m, 1H), 3.72 (m, 1H), 3.56 (m, 2H),
3.47 (s, 3H), 3.20 (d, 1H, J = 10.5 Hz); *C NMR (75 MHz, CDCls): 6 137.8, 136.9,
136.7, 132.6, 128.5, 128.1, 127.9, 127.8, 127.6, 126.6, 126.1, 100.1, 74.0, 73.6, 72.5, 72.0,
69.3, 68.3, 55.7; IR (thin film):3504, 3054, 3023, 2915, 1496, 1450, 1362, 1315, 1269,
1194, 1145, 1096, 1026, 967 cm™; [a]*’p = —5.5 (¢ 0.8 CHCl;); ESI-MS: m/z calcd for
CasH300sNa [M+Na]" 469; found: 469.11.

J 0._OMe
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'H NMR (300 MHz, CDCls): 6 7.42-7.22 (m, 15H), 5.61 (t, 1H, J = 1.8 Hz), 5.49 (bs,
1H), 4.92 (bs, 1H), 4.62—4.50 (m, 4H), 3.80 (m, 1H), 3.65 (m, 1H), 3.58 (m, 1H), 3.47 (s,
3H), 3.01 (d 1H, J = 11.1 Hz); °C NMR (75 MHz, CDCls): § 145.3, 139.5, 137.8, 137.0,
128.5, 128.4, 128.1, 127.9, 127.8, 127.7, 127.6, 126.9, 114.1, 100.9. 74.1, 73.9, 72.4, 71.9,
67.1, 66.5, 55.8; IR (thin film):3467, 3064, 3028, 2920, 1497, 1450, 1393, 1352, 1194,
1142, 1093, 1052, 1026 cm™; [a]*’> = =72 (¢ 1.0 CHCls); ESI-MS: m/z caled for
CysH300Os5Na [MJrNa]Jr 469; found: 469.07.
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f O._.OMe
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A solution of 9i (51 mg, 0.1 mmol) in hexanes (6 mL) was treated with Lindlar catalyst
(14 mg) and quinoline (13 mg) at rt and stirred for 2h, then exposed to a positive
hydrogen atmosphere for 3h at rt with stirring. The reaction mixture was filtered, washed
with 1 M HCI, saturated NaHCOs;, and brine, dried over anhydrous Na,SO4, and
concentrated to afford cis-alkene 18 as light yellow oil in quantitative yield. Alkene 18
was dissolved in THF (2 mL) and treated with TBAF in THF (1 M, 0.12 mL) at room
temperature for 5 min. The reaction mixture was then concentrated and the resulting oil
was dissolved in EtOAc, washed with brine, dried over anhydrous Na,SO,, filtered and
concentrated to a yellow oil. The crude allylic alcohol was dissolved in CH,Cl, (3 mL),
followed by addition of bis-acetoxyiodobenzene (96 mg, 0.3 mmol) and 2,2,6,6,-
tetramethylpiperidine-N-oxide (3 mg, 20 mol%) at room temperature. After stirring for 3
h, the reaction mixture was quenched with a saturated solution of Na,S,0; and extracted
with CH,Cl, (3 x 15 mL). The combined organic extracts were washed with saturated
NaHCOs3, NH4Cl, and brine, dried over anhydrous Na,SOs, then filtered and concentrated.
The residue was purified by silica gel chromatography (16.7% EtOAc in hexanes) to

afford unsaturated lactone 9m as a white solid (37 mg, 93% over three steps).

'H NMR (300 MHz, CDCl3): 6 7.40-7.28 (m, 10H), 6.83 (dd 1H, J = 4.8, 9.9 Hz), 6.23 (d,
1H, J = 9.9 Hz), 4.85-4.66 (m, 5H), 4.59-4.52 (m, 2H), 3.96 (dd, 1H, J = 4.5, 8.1 Hz),
3.57 (dd, 1H, J = 4.8, 8.1 Hz), 3.48 (s, 3H); °C NMR (75 MHz, CDCLy): 6 161.5, 140.8,
137.8, 137.6, 128.4, 128.3, 128.0, 127.8, 127.8, 124.4, 102.7, 79.0, 78.1, 77.8, 73.7, 59.2,
56.0; IR (thin film): 3467, 3025, 2924,1731, 1606, 1493, 1452, 1401, 1256, 1105, 1071,
1046 cm™; [a]* b= —45.0 (¢ 0.67 CHCls); ESI-MS: m/z caled for Co3H406Na [M+Na]™
419; found: 419.02.
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Methyl 2,3-O-dibenzyl-o-L-iduronic acid (12)

i
HO)/"’ O0._OMe
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HO" “OBn

OBn
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A solution of 9a (80 mg, 0.195 mmol) in a 1:1 mixture of MeOH and CH,ClI, (10 mL)
was cooled to —78 °C and treated with a stream of electrically generated ozone at a flow
rate of 2 L/min. The flow was stopped after 10 min and the reaction mixture was stirred
at —78 °C for another 30 min, then treated with Me,S and warmed to rt over 2 h. The
mixture was concentrated and purified by silica gel chromatography (20% MeOH in
CHCI;) to yield L-iduronic acid 12 as a white solid (55 mg, 73%). 'H NMR (300 MHz,
CD;0D): 6 7.30 (m, 10H), 5.02 (bs, 1H), 4.64 (d, 1H, J = 11.7 Hz), 4.60 (bs, 2H), 4.57 (d,
1H, J=11.7 Hz), 4.51 (bs, 1H), 4.04 (bs, 1H), 3.71 (t, 1H, J = 4.2 Hz), 3.48 (m, 1H), 3.42
(s, 3H); >C NMR (75 MHz, CD;0D): § 178.0, 140.4, 139.9, 130.3, 130.2, 129.8, 129.6,
103.1, 78.3, 77.3, 74.8, 74.3, 72.3, 71.3, 57.2; IR (thin film): 3416, 3059, 3028, 2920,
1721, 1605, 1496, 1452, 1148, 1106, 1026, 949 cm™; [0]*’p= —4.3 (¢ 1.0 CHCL); ESI-
MS: m/z calcd for C,Ho407Na [M+Na]" 411; found: 410.89.
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Methyl 6-(N-benzyl)amino-2-azido-3-O-benzyl-2,6-dideoxy-a-L-idopyranoside (13)

0._OMe
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Ozonolysis of C5 vinyl adduct 11e (20 mg, 0.066 mmol) produced the corresponding
aldehyde, which was dissolved in 1,2-dichloroethane (2 mL), treated with benzylamine
(6.5 uL, 0.079 mmol), and stirred at rt for 3 h. The reaction mixture was then treated with
a solution of NaCNBHj; (41 mg, 0.66 mmol) in anhydrous MeOH (2 mL). The mixture
was stirred for overnight at rt, then concentrated and redispersed in brine (5 mL),
extracted with EtOAc (3 x 15 mL), dried over Na,SO4, and concentrated to a yellow oil.
Purification with silica gel chromatography (1% MeOH in CHCIl;) yielded methyl 6-(N-
benzyl) amino-2-azido-3-O-benzyl-2,6-dideoxy-a-L-idopyranoside 13 as a pale yellow
oil (17 mg, 66% over two steps). 'H NMR (300 MHz, CDCl3): 6 7.41-7.29 (m, 10H),
4.80 (d, 1H, J =11.7 Hz), 4.74 (d, 1H, J = 11.7 Hz), 4.63 (d, 1H, J = 3.3 Hz), 4.17 (m,
1H), 3.97 (dd, 1H, J = 3.0, 3.3 Hz), 3.87 (d, 1H, J = 12.9 Hz), 3.81 (d, 1H, J = 12.9 Hz),
3.61 (dd, 1H, J =3.6, 6.6 Hz), 3.50 (dd, 1H, ] = 4.2, 6.6 Hz), 3.42 (s, 3H), 3.21 (dd, 1H, J
= 4.2, 12.3 Hz), 2.97 (dd, 1H, J = 2.7, 12.3 Hz); °C NMR (75 MHz, C¢Ds): 6 138.8,
137.8, 128.6, 128.4, 128.2, 127.8, 127.4, 100.7, 79.4, 73.0, 72.6, 66.4, 60.4, 55.7, 53.9,
50.4; IR (thin film): 3328, 3023, 2920, 2853, 2103, 1644, 1494, 1452, 1357, 1266, 1109,
1075, 1049, 967 cm™; [a]*’h = —55.8 (¢ 0.67 CHCl;); HRESI-MS: m/z caled for
Cy1H24N,O4Na [M+H]" 399; found: 398.96.
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Neosamine B methyl glycoside peracetate (15)

e
AcHN™" OMe
AcO™ "“‘NHAC
OAc
15

The synthesis of 15 has been previously described (see Ref. 19 in the main text).
Compound 13 (15 mg, 0.038 mmol) was treated with 20% Pd(OH), on carbon (52 mg) in
80% AcOH (6 mL), and stirred at 60 °C under a positive hydrogen atmosphere for 12 h.
The mixture was passed through Celite, which was washed thoroughly with HO (3 x 10
mL) and MeOH (3 x 20 mL). The combined filtrates were concentrated and azeotroped
with toluene (3 x 10 mL) to yield neosamine B methyl glycoside 14 as a red-brown oil.
The crude product was dissolved in 70% aqueous AcOH (5 mL) and stirred at 70 °C for 2
h, then concentrated and azeotroped with toluene (3 x 10 mL). The crude 2,6-N,N’-
diacetate was further acetylated by treatment with Ac;O (2 mL) in pyridine (4 mL) at rt
for 12 h. The mixture was concentrated, azeotroped with toluene (3 x 10 mL), and
purified by preparative TLC (10% MeOH in CHCIs) to afford peracetate 15 as a white
solid (7 mg, 52% over three steps). 'H NMR (300 MHz, CDCl;): § 6.09 (d, 1H, J =9.9
Hz), 5.87 (m, 1H), 4.94 (bs, 1H), 4.79 (m, 1H), 4.59 (bs 1H), 4.25 (m, 2H), 3.38 (s, 3H),
3.48 (dd, 1H, J = 6.9, 14.1 Hz), 3.30 (dt, 1H, J = 14.1, 6.6 Hz), 2.21 (s, 3H), 2.11 (s, 3H),
2.02 (m, 6H); °C NMR (100 MHz, CDCls): § 170.2, 169.4, 169.3, 168.8, 100.6, 67.8,
67.4, 64.0, 55.6, 46.8, 38.9, 23.4, 23.3, 20.9, 20.8; IR (thin film): 3287, 3091, 2925, 1739,
1659, 1556, 1434, 1370, 1246, 1034 cm™; [a]*’p=—15.8 (¢ 0.47 CHCl;); ESI-HRMS m/z
calcd for C;5Hy5N,Og [MJrH]+ 361.1611; found: 361.1613.
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C5 phenethyl adduct 16 was prepared according to the general procedure described for
ZnBr;-mediated organozinc addition to 4-EPs, and isolated as a colorless oil in 43% yield.
'H NMR (300 MHz, CDCls): 6 7.38-7.18 (m, 15H), 4.78 (bs, 1H), 4.65 (d, 1H, J = 12.3
Hz), 4.57 (d, 1H, 12.3 Hz), 4.54 (bs, 2H), 4.13 (dd, 1H, J = 4.2, 9.6 Hz), 3.76 (m, 1H),
3.55 (m, 2H), 3.45 (s, 3H), 3.02 (d, 1H, J=11.1 Hz), 2.92 (m, 1H), 2.71 (m, 1H), 2.17 (m,
1H), 1.92 (m, 1H); >C NMR (100 MHz, CDCls): 6 142.1, 137.9, 137.0, 128.5, 128.4,
128.3, 128.1, 127.9, 127.8, 125.8, 100.0, 73.9, 73.8, 72.4, 71.9, 68.6, 66.9, 55.6, 33.1,
32.1; IR (thin film): 3519, 3064, 3023, 2910, 2853, 1602, 1496, 1452, 1148, 1104, 1073,
1029 cm™; [0]*’p = —5.2 (¢ 0.53 CHCls); ESI-MS: m/z caled for CosH3,0sNa [M+Na]”
471; found:471.20.

O, O OM
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C5 phenethoxy adduct 17 was isolated as a byproduct of the reaction above, as a colorless
oil in 24% yield. 'H NMR (300 MHz, CDCl3): 6 7.28-7.14 (m, 15H), 4.83 (d, 1H, J =
11.4 Hz), 4.82 (d, 1H, 11.1 Hz), 4.75 (d, 1H, J = 11.1 Hz), 4.66 (d, 1H, J =11.1 Hz), 4.35
(m, 2H), 4.12 (m, 1H), 3.73 (m, 1H), 3.56-3.38 (m, 6H), 2.95 (t, 2H, J = 8.1 Hz); °C
NMR (75 MHz, CDCl;): ¢ 138.5, 138.3, 128.9, 128.4, 128.3, 128.0, 127.9, 127.7, 126.4,
101.6,99.6, 81.8, 81.4, 75.0, 74.6, 73.9, 70.5, 56.8, 36.2.
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Higher-order monosaccharides with L-ido configuration:

=,
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A solution of 9i (51 mg, 0.1 mmol) in hexanes (6 mL) was treated with Lindlar catalyst
(14 mg) and quinoline (13 mg) at rt and stirred for 2h, then exposed to a positive

hydrogen atmosphere for 3h at rt with stirring. The reaction mixture was filtered, washed
with 1 M HCI, saturated NaHCO;, and brine, dried over anhydrous Na,SO4, and
concentrated to afford cis-alkene 18 as a light yellow oil in quantitative yield. '"H NMR

(300 MHz, CDCls): & 7.40-7.22 (m, 10H), 5.85-5.72 (m, 2H), 4.89 (dd, 1H, J = 1.8, 6.3

Hz), 4.75 (bs, 1H), 4.68 (d, 1H, J = 12.3 Hz), 4.61 (d, 1H, J = 12.3 Hz), 4.56 (s, 2H), 4.34
(m, 2H), 3.76 (m, 1H), 3.58 (m, 2H), 3.46 (s, 3H), 3.16 (d, 1H, J = 10.5 Hz); °C NMR

(75 MHz, CDCl3): 6 137.9, 137.0, 134.0, 128.5, 128.4, 128.1, 127.9, 127.7, 126.4, 100.1,
74.1,72.6,69.4,64.1, 59.7, 56.0, 25.9, 18.3, -5.2.
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Unsaturated lactone 9m (20 mg, 0.051 mmol) was dissolved in pyridine (2 mL) and
treated with commercial bleach (5% NaOCI, 0.2 mL) at 0 °C. The resulting yellowish

solution was warmed to rt and stirred for 4 h, then quenched with saturated Na,S,;0s (3
mL), extracted with EtOAc (3 % 15 mL), washed with brine, dried over Na,SO4 and
concentrated under reduced pressure. Purification by preparative TLC (25% EtOAc in
hexanes) yielded 6,7-epoxide 19 as a single stereoisomer and a white solid (16 mg, 78%).
'H NMR (300 MHz, CD,Cl,): 6 7.30 (m, 10H), 4.72 (m, 1H), 4.68 (m, 1H), 4.60 (d, 1H, J
=11.7 Hz), 4.57 (bs, 2H), 4.51 (d, 1H, J = 11.7 Hz), 4.43 (t, 1H, ] = 2.4 Hz), 3.78 (t, 1H,
J=3.3Hz),3.74 (t, 1H, J = 3.6 Hz), 3.61 (d, 1H, 3.6 Hz), 3.51 (m, 1H), 3.42 (s, 3H); "°C
NMR (100 MHz, C¢Dg¢): 6 165.4, 137.4, 137.0, 128.5, 128.3, 128.1, 127.9, 127.7, 101.3,

74.0, 73.8,73.2,72.4, 72.3, 60.0, 55.9, 52.7, 48.4; IR (thin film): 3028, 2915, 1749, 1496,
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1452, 1365, 1323, 1261, 1117, 1104 cm™; [a]*’p = —101 (¢ 1.0 CHCL;); ESI-MS: m/z
caled for C3H,407Na [M+Na]" 435; found: 434.95.

Methyl 2,3-di-O-benzyl-6,7-isopropylidene-D-threo-a-L-ido-octono-4,8-lactone (20)

O O.__OMe
o~ o “OBn
OBn
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A solution of trans-alkene 9h (50 mg, 0.097 mmol) in THF (2 mL) was treated with
TBAF in THF (1 M, 100 pL) at rt. After stirring for 5 min, the reaction mixture was
concentrated and redissolved in a 2:1 mixture of Ac,O and pyridine (6 mL) and stirred
for 12 h at rt. The mixture was concentrated and azeotroped with toluene (3 x 10 mL) and
passed through a silica gel plug to afford the intermediate 4,8-diacetate as a colorless oil.
This intermediate was subjected to the catalytic osmylation conditions previously
described to yield the intermediate 6,7-diol as a 5:1 mixture of diastereoisomers, the
major product having a D-threo-L-ido configuration. The crude diol was then dissolved in
THF (3 mL) and treated with 2-methoxypropene (120 puL, 0.1 mmol) and d-CSA (4 mg,
0.017 mmol) at 0 °C. The mixture was warmed to rt and stirred for 4 h, then quenched
with Et;N at 0 °C and concentrated to give the crude acetonide as a yellow oil. This was
redissolved in MeOH (3 mL), treated with K,COj3 (25 mg), and stirred for 1 h at rt. The
resulting white suspension was filtered and washed with EtOAc (3 x 25 mL). The
combined organic washings were concentrated and the residue was dried in vacuo for 2 h,
then dissolved in CH,Cl, (3 mL) and treated with bis-acetoxyiodobenzene (96 mg, 0.3
mmol) and TEMPO (3 mg, 20 mol%) at rt. The reaction mixture was stirred for 3 h, then
quenched with saturated Na,S,0s, extracted with CH,Cl, (3 x 15 mL), followed by a
standard aqueous workup. The residue was purified by silica gel chromatography (33.3%
EtOAc in hexanes) to afford D-threo-L-idooctopyranoside derivative 20 as a colorless oil
(17 mg, 37% over six steps). The relative stereochemistry was confirmed by NOE

difference spectroscopy (see spectra below). 'H NMR (300 MHz, C¢Dg): 0 7.43 (d, 2H, J
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=7.5 Hz), 7.35 (d, 2H, ] = 7.5 Hz), 7.22 (m, 6H), 4.83 (d, 1H, J = 11.7 Hz), 4.75 (d, 1H, J
=11.7 Hz), 4.70 (d, 1H, J = 11.7 Hz), 4.63 (d, 1H, J = 11.7 Hz), 4.54 (d, 1H, J = 4.8 Hz),
450 (d, 1H, J = 11.1 Hz), 4.04 (dd, 1H, J = 1.2, 4.2 Hz), 3.94 (dd, 1H, ] = 1.2, 6.0 Hz),
3.57 (dd, 1H, J = 3.6, 9.9 Hz), 3.43 (dd, 1H, J = 3.3, 11.1 Hz), 3.37 (dd, 1H, ] = 4.8, 9.9
Hz), 3.10 (s, 3H), 1.35 (s, 3H), 1.33 (s, 3H); >C NMR (100 MHz, C¢D): 0 165.3, 138.2,
130.5, 127.4, 112.7, 103.2, 83.9, 79.6, 79.2, 74.0, 73.7, 73.4, 70.0, 64.1, 54.4, 26.4, 26.2;
IR (thin film): 2925, 1780, 1496, 1452, 1372, 1227, 1163, 1111, 1062, 1037, 1024 cm";
[a]*p = —52.5 (¢ 0.67 CHCls); ESI-MS: m/z caled for CaH3OsNa [M+Na]™ 493;
found:493.06.

Methyl 2,3-di-O-benzyl-6,7-isopropylidene-L-erythro-a-L-ido-octono-4,8-lactone (21)

O 0. __OMe
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Compound 21 was obtained from cis-alkene 18 using the same synthetic sequence
described above, and isolated as colorless oil (15 mg, 34% over six steps). The relative
stereochemistry was confirmed by NOE difference spectroscopy (see spectra below). 'H
NMR (300 MHz, C¢Dg): 6 7.39 (d, 2H, J = 7.5 Hz), 7.27 (d, 2H, J = 6.9 Hz), 7.21 (m, 6
H), 4.78 (d, 1H, J =2.7 Hz), 4.46 (m, 4H), 4.20 (m, 1H), 4.08 (d, 1H, J = 8.7 Hz), 3.94 (t,
1H, J = 3.9 Hz), 3.84 (m, 1H), 3.81 (dd, 1H, J = 3.9, 8.7 Hz), 3.53 (dd, 1H, J = 3.0, 3.6
Hz), 3.20 (s, 3H), 1.52 (s, 3H), 1.22 (s, 3H); >C NMR (75 MHz, C¢Ds): 0 167.6, 137.7,
137.2, 128.6, 128.4, 128.2, 128.0, 127.8, 111.6, 100.7, 74.2, 73.9, 73.6, 72.5, 72.3, 71.5,
60.0, 55.5, 25.8, 25.4; IR (thin film): 2930, 1755, 1496, 1452, 1372, 1204, 1111, 1094,
1037, 962 cm™; [0]*’ = —78.3 (¢ 0.67 CHCls); ESI-MS: m/z caled for CosHsOsNa
[M+Na]" 493; found:493.06.
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Methyl 2,3-di-O-benzyl-D-erythro-a-L-ido-octono-4,8-lactone

OMe
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Unsaturated lactone 9m (27 mg) was subjected to the catalytic osmylation previously
described to yield the corresponding 6,7-diol as a single diastereomer and a colorless oil
(26 mg, 87% yield). 'H NMR (300 MHz, CDCls) : 6 7.41-7.24 (m, 10H), 4.79-4.63 (m,
5H), 4.55 (d, 1H, J = 12.3 Hz), 4.54 (d, 1H, J = 3.0 Hz), 4.41 (dd, 1H, J = 3.6, 4.2 Hz),
4.35 (dd, 1H, J = 3.0, 3.9 Hz), 3.85 (dd, 1H, J = 4.2, 6.3 Hz), 3.61 (bs, 1H), 3.54 (dd, 1H,
J=3.6, 6.3 Hz), 3.43 (s, 3H), 3.22 (bs, 1H); °C NMR (75 MHz, CDCl3): § 172.8, 137.6,
137.4, 128.4, 128.3, 128.0, 127.8, 102.0, 78.9, 76.4, 76.1, 73.1, 73.0, 68.8, 67.9, 64.7,
55.7; IR (thin film): 3432, 3059, 3028, 2915, 1744, 1496, 1452, 1364, 1197, 1114, 1042,
946 cm™; [a]*’p = —82.2 (¢ 0.67 CHCLs); ESI-MS: m/z caled for Cp3Hy60sNa [M+Na]*
453; found:452.90.

Methyl 6,7-di-O-acetyl-2,3-di-O-benzyl-D-erythro-a-L-ido-octono-4,8-lactone (22)

OBn
22

Compound 22 was prepared from the diol above (4 mg, 91% yield), and its relative
stereochemistry was confirmed by NOE difference spectroscopy (see spectra below). 'H
NMR (300 MHz, CDCls) : 6 7.38-7.24 (m, 10H), 5.88 (d, 1H, J = 3.3 Hz), 5.54 (dd, 1H,
J=2.7,3.6 Hz), 4.77 (d, 1H, J = 3.6 Hz), 4.72 (s, 2H), 4.66 (d, 1H, J = 11.7 Hz), 4.59 (dd,
1H, J =3.3, 3.6 Hz), 4.57 (d, 1H, J = 11.7 Hz), 4.34 (dd, 1H, J = 3.3, 4.2 Hz), 3.87 (dd,
1H, J =4.2, 6.6 Hz), 3.53 (dd, 1H, J = 3.6, 6.6 Hz), 3.44 (s, 3H); ESI-MS: m/z calcd for
Cy6H300sNa [M+Na]" 537; found:537.03.
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Methyl 2,3-di-O-benzyl-7-deoxy-L-glycero-a-L-ido-octono-4,8-lactone (23)
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A solution of (PhSe); (60 mg, 0.19 mmol) in EtOH (1 mL) was treated with NaBH,4 (14.5
mg, 0.38 mmol) under Ar at rt and stirred for 5 min before being cooled to 0 °C. The
reaction mixture was then treated with the dropwise addition of AcOH (14 puL, 0.38
mmol), then stirred for 5 min at rt to generate the unstable phenylselenol. This was
immediately treated with a solution of epoxide 19 (10 mg, 0.024 mmol) in EtOH (0.5 mL)
and stirred for 15 min at rt, then diluted with EtOAc (3 mL). The reaction was quenched
with NaCl solution (2 mL), extracted with EtOAc (2 x 15 mL), dried over anhydrous
Na,;SOq4, and concentrated under reduced pressure. Purification with preparative TLC
(50% EtOAc in hexanes) yielded C6 alcohol 23 as a colorless oil (9 mg, 90%). 'H NMR
(300 MHz, CsDe:CD3;OD = 5:1): 6 7.31-7.03 (m, 10H), 4.70 (t, 1H, J = 3.6 Hz), 4.69 (d,
1H, J=11.7 Hz), 4.62 (d, 1H, J = 3.6 Hz), 4.59 (d, 1H, J = 11.7 Hz), 4.56 (d, 1H, ] = 11.7
Hz), 4.47 (d, 1H, J = 11.7 Hz), 4.18 (dd, 1H, J = 3.6, 4.2 Hz), 4.09 (dd, 1H, ] =4.2, 8.4
Hz), 3.84 (dd, 1H, J = 3.0, 7.5 Hz), 3.52 (dd, 1H, J = 3.6, 7.8 Hz), 3.16 (s, 3H), 2.85 (dd,
1H, J = 4.2, 17.1 Hz), 2.61 (dd, 1H, J = 4.5, 17.1 Hz); >C NMR (75 MHz, 5:1
CeDs:CD30OD): 6 170.3, 138.5, 138.4, 102.6, 78.3, 77.4, 77.3, 73.3, 73.2, 65.8, 65.3, 55.0,
35.2; IR (thin film): 3432, 3065, 3028, 2920, 1731, 1496, 1452, 1365, 1235, 1114, 1070,
1042 ecm™; [a]*’p = —2.2 (¢ 0.67 CHCls); ESI-MS: m/z caled for Cp3Hy607Na [M+Na]™
426; found: 426.24.
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Cheng, G.; Fan, R.-H.; Hernandez-Torres, J. M.; Boulineau, F. P.; Wei, A.

Table S1. Chemical Shifts and Coupling Constants of Select C4 acetates.

compd (C4 acetate) 8 (HNMR, 300 MHz)  Jas (Hz)

9a ° 5.16 4.2
10a“ 5.32 6.6
9 5.11 2.4
10b° 5.43 5.4
9¢* 5.16 2.7
10¢” 5.75 5.1
9d° 5.09 2.7
10d” 5.66 3.6
9¢* 4.92 3.6
10¢° 5.25 5.1
of’ 5.32 5.4
10f 5.08 4.2
9h“ 4.95 3.6
9K“ 5.02 1.2
9| 491 3.0

¢ CDCls. "benzene-ds.
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9¢c
TH NMR, 300MHz, CDClj

-
-
_J ra o f// f_f_z e
f T T L I B e S B S b S S — I S B
8 7 5 4 3 1 ppm
e e e e e
12.23 1.00 4.75 1.34 1.07
1.18 2.34  3.61



S@ O._.OMe

‘“,

"OBn
OBn

9¢
13 C NMR,75MHz, CDCl,

.
\‘\\

HO

/—-127.925

128.487
28.122
77.421
77.000
76.579
74.024

/[1
127.785

73.547
.452
72.003
69.224
65.743

© -
<+ -
~ o @
.o P
woun ¢ ~
N~ (o]
o = Q s J
~ <
N — ©
@ e = o -
R J = b
. = .
o 5
M 9
-
Q"

FonAisisti vt M AP A AN A L, A Al A AR A B “‘“M LJ“LJW
i e s e Vi il i g W Laddis i il AL WMl Awg PP AR o hd A i
L T I L0 L Lo e e e e e e e L v 2 o o o

180 160 140 120 100 80 60 40 20 ppm




OBn

TH NMR, 300MHz, CDCl4

,QJ % . J,Jk L L,A.AJ_A_~M—_
T T T | = B e B B B A e e e A T A R
8 7 6 S a 3 2 1 ppm
— e e e e
12.24 1.00 1.13 2.21 1.14 3.01



OBn

10c
"H NMR, 300MHz, C4Dg

CHCl,

P e P s

J

[ 3]

R et
0.91 0.90.98 1.00

Q.95 0.980.96



OBn

10c
13C NMR,75MHz, CDCly

i r
10
Por
760 %S —
8L GE— r
r
806°0L F
92T €L \ i
. —_— r
985 S‘// 3t
TS5 9Ly — I
000°LL =~ f
mmm.?lﬂ\ -
TZVLL [
TPZ LG — [
602" €31
6¥E"€CT '/ -
€127 92T\
799° 92T 3}
oL% LTI =
nS.ZH\ 3¢
sLT 821—// 3
n»m.ﬂﬂv\ ]
196°€€T /7 [
LLOTLET
SE8°LET
$T0°89T —
1

ppm

20

40

60

80

100

120

140

160

i8¢0



"H NMR, 300MHz, CDCl,

AcO




ad
TH NMR, 300MHz, CgDg

—
)

1

J/J" / a .

MhLLUU l

LY

5

T 7T
4 3 2 1 ppm

Lyt bt o

1.152.15 1.04 3.12

1.10 2.10 0.99%



HO' ‘OBn g
OBn 7
9d b

!
128.
\¥—127.663

13C NMR,75MHz, CgDg

128.590
127.439
127.382

128.730

75.418
f—13.987
f—72.443
\—71.853

\tif70.786
69.242
55.037

W

i l Il J

LA L L L L L L L L L O B L B e .y L Iy I s S e

180 160 140 120 100 80 60 40 20 ppm

139.763
138.780
37.685

1
100.993




OBn
TH NMR, 300MHz, CgDg

v S B VAV 4
__w,;¥‘_‘_J L% ——— ,A,J l»«'A ~ J Uwhﬂﬁkﬂ\ L—,_JAJ\M\JL// \4J MLJ\\_____
— T | — T T T T T T — :

8 7 6 5 a4 3 2 1 ppm
e L e L e R
14.59 1.03 2.11 0.98 z2.93
1.00 1.04 1.37 1.25 2.93



10d
"H NMR, 300MHz, C4Dg

" R e

BN T T e

R A T T T T
8 7 4 3 2 1 ppm
L e o e e — e o
4.22 5.53 1.10 1.111.08 3.28
7.35 1.00 1.08 1.14 1.08 .



128.309
128.000
T27.775
127.653

o, O _OMe

/-
S

HO™ ““NPhth
OBn
10d

13C NMR,75MHz, CgDg

133.615
132.099
//r— 128.533
127.410
127.214
123.199

137.040

76.120

—73.257
\_72.555

wn
~
w0
©

138.808
99.000
55.037
\-—53.942

168.201

[ [l M { . LuL J

LI LN N N T L L L L L L L S [ I e I S I 0 e s e e 2

180 160 140 120 100 80 60 40 20 ppm




TH NMR, 300MHz, CgDsg

b~
e S S

JU"‘.,. ol L

" L Jx_l J&__Jg.b_/\__
T ] T I i T T T T T T T T |
8 7 6 5 4 3 2 1 ppm
PR S R R A S - —
4.25 3.11 1.00 1.11 1.08 1.12 3.64
6.07 5.07 1.07 1.13 1.13

3.26



9e
TH NMR, 300MHz, CDCl3

s - A VAR

J " JULJLMLMJL
—————————
8 7 (<] 5 4

[ - e Y S5 U A

2.17 l.00C 0.56 2.37 1.25 2.34 4.54

9.71 0.62 1.13 1.24.33 1.35



]
0

T
@)
O
w
-
128.387
~
H
127.993
127.691

128.
127.

/-
e

9e
13C NMR,75MHz, CgDg

128.674

//r—128.561

136.085
75.559
4.660

Y=
/——72.555
\

138.808
137.854
116.714
—100.404
72.050
70.113
69.327

55,009

)

r
——

e __J MU

LN L S I L B B L L M Y Lt L L B B

LRI L O L L Bt N e

180 160 140 120 100 80 60 40

LA L A A B B B B B B

20 ppm



OBn
TH NMR, 300MHz, CDCl;

an -

T Pl e e
_ __}M'Uw ,Aw LLW\M MJM \L_R___“Wuw’u LM 2 ’\WJL e N AkJ
| — T —— T T T T T T T 1
8 7 6 &) 4 3 z 1 ppm
g R —_— e —rt
0.84 1.00 1.08 2.09 4.13

1.02 L.0z 3.09 L.07 Z.38



TH NMR, 300MHz, CDCl,

-
- o Ars o B e
[EUALE ullﬂl UU JJA‘U_/\ . J“ uL e

: , . —— : :
8 7 6 5 4 ppnm

s — — e S b — o

4.09 1.00 1.04 1.04 2.09 3.16

4.868 2.14 1.101.10 1.06 .02



w,, QO _OMe

HO™ ““NPhth
OBn
10e

13C NMR,75MHz, CDCl4

133.877
131.855
131.519
128.094
27.588
127.392

//__
A
=

123.293

\_120.065
95.921
77.421
77.112
77.000
\_76.579
\::za.sze
73.603
—55.917
54.850

137.863
=

168.014

L.Jbu A ! m\/\. L

LR L B L L L (L L L B L L L L L A L A L L B L A B s e S e e |

180 160 140 120 100 80 60 40 20 ppm



OBn
TH NMR, 300MHz, CDCl;

b "
_— S o A »
T L T L T T T T
8 7 6 3 2 1 ppm
- i .
4.21 1.00 1.651.10 1.11 2.28 3.68
4.80 0.591.11 1.11 1.11 3.40



”,

11e
TH NMR, 300MHz, CDCl5

W

5.36 1.05 1.272.04
1.00 1.19 1.03

T
4

e
2.30
1.14 3.34



w,, O _OMe
o II/ON3
OBn
11e

3 C NMR,75MHz, CDCl,

HO

128.543
128.038

[

\_127.897

77.421
76.551

70.543

\_73.407
e
62.037

132.642
118.577
99.487
77.983
70.431
56.057

137.526

T — v pirrest i

LI e e B e et B L L L L T ML L L S [N O B L L T O N N S O I L [ B O L |

180 160 140 120 100 80 60 40 20 ppm




OBn

of
TH NMR, 300MHz, CgDg

f . b~
s r
J/ I /S VoA Ve
EtOAc
MUA I A‘ EtOAC
: : ] - - : —
8 7 6 5 4 3 2 1 ppm
B L b b e —
2.2% 7.10 2.00 2.18 1.45 3.34

3.75 2.91 2.26 1.17 1.18 1.04



\§ O. _OMe

HO" “OBn Y-
OBn gl 81
9f |3

3 C NMR,75MHz, CgDg

//——128.505

132.211
128.702

e

139.173
138.836
122.806

102.060
,—80.359
\—80.079
74.464
\—_74.296
65.396
56.385

88.950
85.076

et
w
o
i
{I

| IIJLJJ[ }

LA LA N S L L B L [ L L L I L 0L S [ ) B L B M 0

180 160 140 120 100 80 60 40 20 ppm




OBn
TH NMR, 300MHz, CgDg

A VY - o
‘ | T T T I T T T T 1 T T T T l T |
8 7 5 4 1 pPpm
[ R —— e e L ] e
5.22 2.64 0.99 2.06 1.00 3.00
10.39 0.93 1.00 2.05 1.06 87



10f
"H NMR, 300MHz, C¢Dg

F —

Jlr_ _JI v _4/__,/,__)/_ f - Ve

M_J L_JMU‘ A1) R

| ) AN o _N
T L s e e B B A B — —T r
8 7 6 5 4 2 ppm

s e e L Ll b s s L

1.81 4.72 1.00 2.22 1.30 1.04

2.06 5.27 2.12  1.10



vSL°6S
5€0° 95—
160749 W
evyres
680° 7L D
tes 94
5e20€9
39 05
87696 M
£09°221
8987321\ ' \
1217 L2177
807" 42T \ MHHHW
920927 /
£92°921 _J
824°821
(567 T€T /
22g 20—/ Y ——

OBn
10f
13C NMR,75MHz, CeDs

ZETEET \L\

6E9BET

899 °£9T

T T T T

LI e s

LN B e e

120

L2 s s

LI s e e e B e B B B B e it |

ppm

20

40

60

80

100

140

160

180



TH NMR, 300MHz, CgDg

r 5 o
s S - L _
T — I e A S e e R S e S e AL A A S T T —
8 7 6 5 4 3 2 1 ppm
— e L L i b by
1.64 4.49 .00 1.92 0.94 2.83
1.72 4.66 0.91 0.91  0.96 .00



TH NMR, 300MHz, CDCl,

T J/./— J’f e A

g JUMAUALM |

T T T T

8 7 6 5 4
— — R et L
8.92 0.5%2.18 1.08

1.00 1.59 2.26 3.15



X, O OMe

HO"" "“OBn
OBn
9g

3C NMR,75MHz, CDCl5

128.627
128.374

—134.129
58.094
\ \_127.953
127.673

138.453
117.229

138.397

l

104.652

83.878
82.081

77.421
77.000
76.579
75.175

.501
74.305

%E?

W,

.

LA

72.957

56.927

A

9

35.844

Y]

| L L L L L L L L L L L L L L L L N B B B B B et S M . s B

180 160

140

120

100

80

60

40

20

bpm



OBn
"H NMR, 300MHz, CDCl,

— e A e A
C”ZCUUMMUL M. U
- J'M__J J LJ S
T T — T T T T — e ———
8 7 6 5 4 3 2 1 ppm
e B e B (-
12.44 2.28 2.73 5.38 1.54 3.73

1.00 3.80 1.26 1.51 2.58



OBn

9h
TH NMR, 300MHz, CDClj;

/- 4
-
S rf J s - p
T T T 1 I
7 6 3 1 -0 ppm
[— e Wi b L L Lt L
9.37 1.00 2.07 1.23.15 95.75
1.96 5.16 1.081.06 0.96 .62



9h
13C NMR,75MHz, CDCl5

25.934

128.487
28.431
28.038
27.897
127.729

A
\\L—126.606
100.020
—77.000

77.421

\76.579
\—74.024
73.743
72.424
71.947

Q\L
-
"
« —
o~
@ <
© o © q
I © o~ a6 ®mo
B~ . b @ o
wn
@ Moo n -
w O M " =
. o e n -
~ 0 .
m o wn
AL\ '

18.355

u J LL L. J uL o J l JL_

LA U O L L L L L L L I L L N L B O B B B S O e e e

180 160 140 120 100 80 60 40 20 0 ppm



OBn

TH NMR, 300MHz, CDCl;

f /

=

A e S e ol - J >

J A M - Ne—
T ; T — T — T — T
7 6 5 4 3 2 1 -0 ppm

e L s s I e — — o

13.24 1.08 0.942.37 1.10 3.47 6.30

1.05 1.003.31 2.28 4.51 12.53



OBn

9i
"H NMR, 300MHz, CDCl;

-
_ /_/ J A — § :
J\L /\MLL A A\ 4\_J\\_./ Jg
T T T T
- 6 1 -0 ppm
[E— Lt L IR ] L Lt e
9.33 2.21 1.99 1.16 2.77
3.93 2.07 3.02 .88 5.37



v, O

OBn

9i

OMe

“0Bn

13 C NMR,75MHz, CDCl,

128.487
128.431

I

27.953
127.869

T

78.937

\

8.769
77.449

k:

77.000
76.579

73.912

25.794

EHE
<0283 .
hy b
: / 3:: G|
S X 4 i it
4§ g' a /)J i
- - o~
e S S
L -
Ve e o A ey J L o - L. T 'Lw_{ __Jﬁ __JL"
L I L 2 B A I
180 160 140 120 100 80 60 40 20 ppm



TBSO NN

OMe

“OBn
OBn

AcO™

'H NMR, 300MHz, CDCilj4

-
j/ — X Ir A A
g JJ\_WJL/\J“ _J\___/LML J\L
T 77— I I | T
7 6 5 4 3 2 1 -0 ppm
P— e G e o o -
11.60 3.89 1.87 3.00 3.02 4.901

0.92 1.98 1.09 1.02

10.43



9
"H NMR, 300MHz, CDClj

r
f
| —
|
I I
8 7
[ L
15.14



77.421
77.000
76.579

13C NMR,75MHz, CDCl5

v
]
o
o
a
—

-~
™~
©
@
o~
i ~
1
2 o o ® g
~ o
- o oo QAN
. . a o~/ g
- 0 ~ © .« "N O
o O W m - O~ w0
= 0o~ ™ .
=~ =0 (2 'j) 0
Mo~
m 0 ~
a0« o
- o @
3 3
in
Y

—/

MLL—MW A A AT AR SNt b B w

| AL L L L L L L L L L [ 0 L L N L B e A O B s o e iy (

180 160 140 120 100 80 60 40 20 ppm




OBn

9k
TH NMR, 300MHz, CDCl,

./ — —_ _J',./,"r f./f-’ -~
»L EtOAc EtOAc
EtOAc M Il
) " I L J\_._lll
S e e L A e o o e T e e L e e e e — T
8 7 6 5 4 3 2 1 ppm
— e e L
14.36 1.00 1.01 1.041.06 0.98

1.00 1.014.19 1.083.09



Ph._~», O._OMe

“
M

HO™ OBn
OBn
9k

13 C NMR,75MHz, CDCl;

77.421
7.000

E :
/—-73.968

76.579

128.459
28.094

128.543
L
L2763/

\L—127.757
27.644
126.578

i

N ©

2.480

71.975

69.280
68.325

136.937
36.656
//f—132.585
100.076
—73.603
\&
55.692

137.807

//:1

R p— AU'L " " WLUQLW v e -

L pr o

S e e A L R LN LALLM LN LB B LI B A [ A L AL LS RULIL LN S LRI L

180 160 140 120 100 80 60 40 20 ppm



OMe

AcO™" "OBn

OBn

TH NMR, 300MHz, CDCl,

r
— — . e -~
T T T T T
8 7 6 5 4
U e L el a sl b
16.52 1.03 2.21 2.24 4.39
1.00 1.07 2.24



TH NMR, 300MHz, CDCl,

1

ST s e _/'/...

Ll uld

T

3 ppm
— e e S ! e e —
0.92

14.28 1.03 0.929 1.01 3.06
1.00 1.03 4.17 2



Jl O OMe

Ph ’

. ’,
o ‘i

HO" ‘OBn
OBn
9l
3C NMR,75MHz, CDCl;

77.000

—76.579

77.421
—74.052

128.402

128.066

4

127.925
127.813

128.515

P
0 un
el = o
o
= o w
SRS
-
o
E/J/J
™ o
L) oRw2e
o 0
_w 2 m ARS8
] o
o S o e
- T o m N~ oo
so Do -~ ©
n Moy 0 ~
373

100.862
k{i_'
55.805

114.057

vy wedn b e - J J~Lllnwwwmn LmvwvnwvwﬂﬂwﬁwhwnﬁvﬂLJb et % ' hgsmndl v v e
i W L ekt § b T eyt e Yoy Mepr e byl W

Ay ol

LN T S 100 L L L L L L L A L L L L A L A N A L L L L B e B B |

180 160 140 120 100 80 60 40 20 ppm



TH NMR, 300MHz, CDCl,

18.28



OBn

9m
TH NMR, 300MHz, CDCl;

/—
M e — LS - e
{ T T T T r ' ' T 1 | T T T T
8 7 6 5 4 3 2 1 ppm
b o ! e o e
9.95 0.87 3.11 1.03 3.16
. 2.302.20 1.10



/’I,, O OMe

N ’
AN ’

O O ‘OBn

OBn
9m

13 C NMR,75MHz, CDCl;4

127.981
127.841

AN

©
-l
-«
~ e
n @
N
o 4
o~
- - o
N oo
<+ o un
2ol
; Ll
~ - e~
-} o o ol
o 0 o v N O
n o o e O o S
wn e~ . a1 ® -3
oo ] ~ ® - <
P Ll Ll ~ ™
o~ ~t ~ Lt e~ ™
Sa 3 a5
3 & 82
n o w0
. o AT,
I I~ — i«
~ Ll
S -
—
w
Lal
Lt Laun 4 Wby " qJL-ﬁVWWWWM WL’J. e et vy g Ve
L e e R B L L L O B L L L I e 0 L B L B S S A R B e i
180 160 140 120 160 80 60 ppm



@)
)l O OMe

7

HO

HO™ “'OBn
OBn

12
TH NMR, 300MHz, CD;0D

=
/ -
] Ve -~ /]
T T T I T T T
8 7 6 5 4 ppm
[R— T —— [RT R S
9.96 .25 .00
1.07 .98 4.44



BBZ Y=

o
Ho)J"" 0._OMe

OBn

’
‘1

v

HO"

OBn
12
13 C NMR, 75MHz, CD;0D

0668V

\

epziSTTTTTTT

082° T4

e R

ey

[ 1 T S R W —

LBETOPT—

£92° 247 p—
182 ¥4 ——
VA Yad 3
882" (¢ 3
[ VAV M
3
!
STT &7 \lw
HM
W
M
91876231\ w
178627
902 08T
sve 0s1— W
!
MW
3
3

R A" S

m«L\‘WWWrrw‘w Ayl

Arghricop Yty

LT R e e T S e ST U T N R S T B

100

L S bt S S

120

T T

140

LIS T S |

0

FEL TN s S

180

[ S R |

ppm

20

a0

50

80

1B



Bn. -, O OMe

N
H
HO" “Ns

OBn
13
TH NMR, 300MHz, CDCl,

e g S
_JL L T
S e S e e e B s e e e L e s e e e B L A s s S e e e N H Es ms s S
8 7 6 5 4 3 2 i ppm
10.08 0.93 0.95 1.18 1.35

1.89 1.00 2.48 3.91 1.34



Bn. -, 0O, _,OMe

Iz

AY r
W ‘s

HO N3
OBn
13

3C NMR,75MHz, CDCl;

7.000
76.579

A

77.421

128.206

~
o
I3
™~
«~
-

73.042
72.564

\—66.360

60.381
53.896

100.666
/——55.692

—79.358

\—50.414

-

WWWW*MMM

L e I e A L L L L L I L L L L L L L L O L S L O S L I B B B L B

180 160

40 20 ppm



ACHN/'/,, O OMe
AcO™ “'NHAc
OAc
15
"H NMR, 300MHz, CDCl4

-
[ -
ave rrr ) A y
T T T T g T y T T T
8 7 6 5 4 3 2 1 ppm
L [ e i [
0.93 0.99 1.00 4.08 3.146.14
1.02 0.95 2.00 1.16 3.12



OMe

O

AcHN™

NHAc

’
‘e

Y
N

AcO

cB8’
cEB
708
9.g

G16°

308"

1457

(250
66e”
=T
€497
166°
80g”

15"

18L°
£9e”
Ley’
8ee”

02
0z —
‘€2

w7

00T ——

B3T—,

691 /
691
0Lt

Y

wda

OAc
15
13 C NMR, 100MHz, CDCl,4

ML




Ph\/”l, O OMe

HO" "“'OBn
OBn

16
TH NMR, 300MHz, CDCl4

-~ - s e —
I T T I I T v I T
8 7 6 5 4 3 2 1 ppm
— Lt T e S R [
13.94 3.80 0.99 2.84 0.97 1.08



it Y SRt g s 7

TTT° 28
SEE"ZE—
:
3
809°S§
{
768 99 m
Em.mw\a
€99 T/ W
veh 2L w
eLLel =
959 gL~ H
605" 927 = gyl
0007 2L/ :
TerLe— W
M
:
795 66 :
H
EH
W
79L°52T
NmN.NN._i./ \ L
$26' 42T Y £
221°821 A\ —
8TE 82T
mﬂ,muﬂi\
€vs 921 3
§96° 98T . %
€98 LT E
|24 7 A I
[ap]
= & g
o O 9 :
> O 2
N =
. m Z.l m
A M T
—/ 0
e 3 A
L =
prd 4
L O
a (a0
-

WLy AL e

T

B

L Bt
40

T

L

ppm

20

60

80

100

120

140

160

180



o ~Or, ~O~_OMe
HO™ "““OBn
OBn

17
"H NMR, 300MHz, CDClj,

A

JﬁL/

S

e e I Sl —
1.09 1.00 3.88 2.05

1 PPm



o~ Or, O~ OMe

HO™ ""OBn

OBn
_ 17 §
13C NMR,75MHz, CDCl, H

77.421
7.000

77.
76.579

o
<o W
< w ®
+ M o
@ oo
o N W ¢ O
R
~
@ -8
0 oo
o S ©
- ~ o @
. © oo -
<+ S -~ o 0 ma W
© w oo~ Y O-'
- e — =
~ - .
: 3 a9 @5 PN
bl <o o ©~ " I
© iy 0
— S -
0
] | m

AL Lt A L L L L I L L B L B L LB B LN LA L L L LA B LB L L B L

180 160 140 120 100 80 60 40 20 ppm



0, _0O_ _OM
Ph/\/ ‘. e
AcO™ ““OBn
OBn
TH NMR, 300MHz, CDCl,

r
/
- -
_/‘/ff S e g
LJ“LIIMMLJLL JtL JL__JL__L_,,;J_
T T ) — T T T e e e S B e e A
8 7 6 5 4 3 2 1 ppm
— o e e o -
13.2%9 2.96 0.98 1.09 2.00
2.90

0.97 2.05 2.01 3.94



OBn
18
"H NMR, 300MHz, CDCl,

I -
e D ] -
L s e e e s L s e A T
7 6 5 4 3
— (- P L
9.58 1.02 4.39 1.12 3.18
2.00 1.06 2.11 2.22 0.96

w0
o
o

pPpm



0, O OMe

TBSO  HO™ "OBn
OBn
18

13 C NMR,75MHz, CDCl;4

76.579

—77.421
~—77.000

128.459
128.094

128.515
127.897
127.673

25.878

\Z
\¥—74.080

126.381
2.564
72.059
69.364

64.114

59.707

0
=
o

\ MUW Lomhesmamenrane o

L L A L O L S L N S O Lt U O S L B L N O Y L O L B B ey s B B |

160 140 120 100 80 60 40 20 0 ppm

L
o
-

137.863
136.993
5.171

i)

18.298

. T VT " A
N il sl il | ¥




OBn

19
"H NMR, 300MHz, CD,Cl,

A s Ay
Bl _/MJ -m MJ.NL N
T I T I 1 T I T 1 1
8 7 6 5 4 3 2 1 prm
[E— . [ETR N
7.40 1.190.97 0.7B.00



Qv By
£69° 28
£88°S8
£66'6S
82E°¢l
98E'2L
TL1EL

Ay

- —

- —

R

- —

Liii

0BL°EL
686°€L
¥18°9.
186794
Bve it

N

y0E 10—

e tel
68821
g50°821
cEE' B2l
AT

mmo.nmﬁuuuvﬁ
06y LE1

66€° 691 ———

1)
S 0
5 O

OBn
19
13 C NMR, 100MHz, CDCl,

|
25

T
50




OBn
20
TH NMR, 300MHz, CgDg

__/'fj

///‘ s e

ik

M.J“. B MUL

T
8 7

Lt
1.5214.73
1.55

—
5 4 3

bt b L L
0.74 1.00 1.041.06
3.750.88 0.95 0.92 2.67



82292
ac-er —

Y ¥ —
6v0°¥3
£ro°0L

omm.mN .///:
vmm.mN mwwwwn
yr0°¥L
£22°8L

LL8°6L
§58°€8 ;\\\\!
161°€0T——

L9 el ——moro

Ser el
mNm.NNMHMMV
916" L21

s

o mm—

- —ed

g1z° 82t
1€6°0E1
e 8el—""

8y 681 —

OBn

20
13 C NMR, 100MHz, CgDg

]
25

T
50

75

T
100




OBn
21
"H NMR, 300MHz, CgDg

J/ - P - —A

TN Huabin L

I

7 6 5 4 3
R e el R
1.03 1.00 1.11 1.0m.0%° 2.75

9.15 4.00 1.110.90 1.11



128.000
127.691

N

OBn
21

13C NMR,75MHz, CgDg

y
-
n
"3
"4
—

128.646
128.533
/ /-~

75.755
5.615
2.611
72.527
71.825

101,190
75.
f—74.
/

\ii;_
60.876
55.065

—26.178

4.352
73.959

138.640

—138.247

111.268

\..25.588

e J - J-}L » l bt LY . I R _— .

PRy
s oy

L L e L A L L L B L [ L L L B L O L A A ALt B O B O S B B L |

180 160 140 120 100 80 60 40 20 ppm



OBn

TH NMR, 300MHz, CDClIj,4

0
- W ol -
8 ; s T .,
e T s AR

7.28 1.00  3.13



OBn

13C NMR,75MHz, CDCl;

27.953

A\
T77.421
77.000

127.785

76.579

128.402
28.346

I

n
M o
© <
o~
Q@& R
¢ e N .
o . P ]
© v ooy
© ~ w
o w0 n
<
- o« o B~ 0
23 g ]
o
. o
55 o
@ )
\n o -
“ J
o~
N
5

AL . e o L L L L O L L L L I L M [ L L L AL L L L L L LML LA LI |

180 160 140 120 100 80 60 40 20 ppm




OBn
22

"H NMR, 300MHz, CDCl4

- -
T | I 1 1 T I T T
8 7 6 5 4 3 2 1 ppm
— e o e o
10.51 1.00 2.01  1.09 1.10 6.36

0.91 1.08.47 1.06 3.36



1 H NMR, 300MHz, CzDg:CD;0D = 5:1

CD,0D
4 CD;0D

\

jJ /I/H VA Ve 7 ~ o~

I 7T T T T T T T T
8 7 6 5 4 3 2 1 ppm

[ e I LI ] i

3.76 0.9981.10 1.04 1.11 2.89 1.07

13.21 1.1%.1¢ 1.02 1.00 1.09 1.01



95¢

i

9€9-8v—'/
LT6° 8%

ELT EL
mﬂm.mMMV

TLT LL=—
—

e S

2T LL
mmm.mp.l\\\\\

§95°20T
T69°L2T
000°82T—)\
LEE"BTT—/
195°82T
T LBEBET
. —
0 8zg-9eT—
]
o c
mw mm
SEET0LT

OBn

23
13 C NMR, 75MHz, CgDg:CD30D

(LEANLEL I B

40

LI B A M

T

LA B R B |

[T T

ppm

20

60

80

100

120

140

160

180



OBn

\‘

"H NMR H3 NOE, 300MHz, CgDg H

w oD
™D e ~
S5 Sw wo¥« oo
. - ©
e “a <= Yo Fma® agwn ™
- = < ! o NwadH Sow Swn
0 : < fg Winwmin omMm o
@ . R ®
- o ~ o Dwmm© omm “
2 : < LLld i 52
w v 3 [
- | _~» -

o W e
. - oy

L0 L U B BT L 0 2 0 1

5.4 5.2 5.0 4.8 4.6 4.4 a.2 4.0 3.8 3.4 3.2 3.0 ppm

PP WIPPAP NP RPRV S

T ' T —
i6.98 6.68
a.64 5.67




OBn

5.5 5.0 4.5 4l 3.5 3.0 2.5 ppm

{1 L
-1p03100 7.31




TH NMR H; NOE, 300MHz, CgDj

4.8 4.6 4.4

4.2

\
I I L B B B R VA UL L I L e
\ /4.0 3.8

[E—T

s |
T T T
~1p0.0 5.32
46.36 11.72

TT T T T T [T T T T T T

3.6



<
~
©
n

A
w,/

4.717

2.
=
i
~

4.328

L

I
10.79

.44

T

66.92

LA L L B T B L I L L L L N N L L LS B S L LI BN S ML Mt

4.6

LA L R



Hsr Hrze

Hg Hg

T

s e _—L.,WJMMW\«J\»M‘ Ayt 1

T e

; : ; . . — - —t : . , -
8 7 6 5 a4 3 ] 2 1 ppm
- - L ]

2.58 17.40
2.39 -1 nn

| L






