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Experimental section

Determination of the absolute configuration of compounds A-1-A-6, B-1-B-4, and C-1-C-
3 by measurement of the electronic circular dichroism (ECD) spectrum. The relative
configurations of compounds A-1-A-6, B-1-B-4, and C-1-C-3 were determined by the chemical
shifts difference of H-9a and H-9b (Table S1). Then, the absolute configurations of these
compounds were characterized by electronic circular dichroism (ECD) analysis. The literature
survey indicated that (8S)-8,4’-oxyneolignans induce positive Cotton effects at 230—250 nm, while
(8R)-8,4’-oxyneolignans induce negative Cotton effects at 230-250 nm.!”® These results,
combined with their ECD spectra (Figure S1), allowed the assignment of the absolute

configurations of C-7 and C-8 (Table S2).

Table S1. Determination of the relative configurations of compounds A-1-A-6, B-1-B-4, and C-
1-C-3.
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Figure S1. The ECD spectra of compounds A-1-A-6, B-1-B-4, and C-1-C-3.
Table S2. Determination of the absolute configurations of compounds A-1-A-6, B-1-B-4, and C-
1-C-3.

No Name
A-1 (7S,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-7'-en-8-4'-oxyneolignan 9'-O-f-D-glucopyranoside
A-2 (7R,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-7"-en-8-4'-oxyneolignan 9’-O-f-D-glucopyranoside
A3 (7S,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-7'-en-8-4'-oxyneolignan 9'-0O-p-D-apiofuranosyl-

(1—6)-B-D-glucopyranoside
A4 (7R,8R)-4,7,9,9'-tetrahydroxy-3,3’-dimethoxy-7"-en-8-4'-oxyneolignan 9'-0-p-D-apiofuranosyl-
(1—6)-p-D-glucopyranoside
A-5 (7R,8S5)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8,4"-oxyneoligan-9'-O-f-D-glucopyranoside
A-6 (78,85)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8,4'-oxyneoligan 9'-O-f-D-glucopyranoside
B-1 (7R,85)-4,7,9,3',9'-pentahydroxy-3-methoxyl-8-4'-oxyneolignan 3'-O-f-D-glucopyranoside
B-2 (7R,8R)-4,7,9,3",9'-pentahydroxy-3-methoxyl-8-4"-oxyneolignan 3'-O-f-D-glucopyranoside
B-3 (7S5,8R)-4,7,9,3',9'-pentahydroxy-3-methoxyl-8-4'-oxyneolignan 3’-O-f-D-glucopyranoside
B-4 (78,85)-4,7,9,3',9"-pentahydroxy-3-methoxyl-8-4'-oxyneolignan 3'-O-f-D-glucopyranoside
C-1 (7R,85)-4,7,9,3",9'-pentahydroxy-3-methoxyl-8-4'-oxyneolignan 4-O-f-D-glucopyranoside
C-2 (7R,8R)-4,7,9,3",9'-pentahydroxy-3-methoxyl-8-4'-oxyneolignan 4-O-f$-D-glucopyranoside
C3 (7S,8R)-4,7,9,3',9'-pentahydroxy-3-methoxyl-8-4'"-oxyneolignan 4-O-f-D-glucopyranoside
References:

(1) A. Amoldi and L. Merlini, J. Chem. Soc. Perkin Trans. 1, 1985, 2555-2557.

)
777-7

M. Dellagreca, A. Molinaro, P. Monaco and L. Previtera, Phytochemistry, 1994, 35,

79.

(3) L. Fang, D. Du,; G. Z. Ding,; Y. K. Si,; S. S. Yu,; Y. Liu,; W. J. Wang,; S. G. Ma,; S. Xu,; J.

Qu,; J.

M. Wang and Y. X. Liu, J. Nat. Prod., 2010, 73, 818—824.
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Table S3. "H NMR Spectroscopic Data for Compounds A-1—A-4 in DMSO-dg (500 MHz)

Position A-1 A-2 A-3 A4
2 6.98 d (1.5) 6.96 d (2.0) 6.98 d (1.5) 6.96d (1.5)
5 6.66 d (8.5) 6.67 d (8.0) 6.67 d (8.0) 6.67 d (8.0)
6 6.76 dd (1.5,8.5) 6.75dd (2.0, 8.0) 6.76 dd (1.5,8.0) 6.75dd (1.5, 8.0)
7 4.691t(5.0) 4.70t (4.5) 4.691t(5.0) 4.70 t (4.0)
8 431q(5.0) 426 m 430 m 4.27 m
9 3.58 m 3.24m 3.58 m 3.24 overlap
3.57m 3.57 overlap
3-OCH; 3.71s 3.71s 3.72s 3.71s
2! 7.00d (1.5) 7.05d (2.0) 7.01d(1.5) 7.05d (1.5)
5 6.92d (8.5) 6.97 d (8.0) 6.93d (8.0) 6.97 d (8.0)
6' 6.85dd (1.5,8.5) 6.88dd (2.0, 8.0) 6.87dd (1.5,8.0) 6.88dd (1.5, 8.0)
7' 6.53d (15.5) 6.54 d (16.0) 6.56 d (16.0) 6.56 d (15.5)
8' 6.21dt (6.0, 15.5)  6.23dt (6.0, 16.0) 6.22 dt (6.0, 16.0) 6.22 dt (6.0, 15.5)
9' 4.16 dd (6.0, 13.5) 4.17ddd (1.5, 6.5, 13.0) 4.14dd (6.0, 13.5) 4.15dd (6.0, 13.5)
4.40dd (6.0, 13.5) 4.40ddd (1.5,5.5,13.0) 4.37dd (6.0, 13.5) 4.38dd (6.0, 13.5)
3'-OCH; 3.72s 3.79s 3.73s 3.79s
1" 4.19d (7.5) 4.20d (7.5) 4.19d (8.0) 4.20d (8.0)
2" 3.05 overlap 3.05 overlap 3.00 overlap 3.00 overlap
3" 3.08 overlap 3.08 overlap 3.12m 3.14t(9.0)
4" 298 m 2.99m 2.97 overlap 2.99 overlap
5" 3.12 overlap 3.14 overlap 325m 3.26 overlap
6" 3.44m 3.44m 3.42dd (7.5,11.5) 3.43dd (7.0, 11.5)
3.67dd (5.0, 11.0) 3.68 dd (4.5, 12.0) 3.85 overlap 3.86dd (1.5, 11.5)
1 4.88d (3.0) 4.89d (3.0)
A 3.77dd (3.0,6.5) 4.27m
4" 3.58d (9.5) 3.59d(9.5)
3.86d(9.5) 3.87d(9.5)
5 3.32 overlap 3.34 overlap
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Table S4. "H NMR Spectroscopic Data for Compounds A-1—A-4 in DMSO-dg (500 MHz)

position A-5 A-6

2 6.98 d (1.5) 6.97d(1.5)

5 6.66 d (8.0) 6.68 d (8.0)

6 6.76 dd (1.5,8.0) 6.76dd (1.5, 8.0)

7 4.71d 4.5) 4.71d 4.5)

8 422 m 4.18 m

9 3.55m 3.22dd (5.5, 11.0)

3.55dd (4.0, 11.0)

3-OCH; 3.70s 3.72s

2! 6.77 d (2.0) 6.82.d (2.0)

5 6.86 d (8.5) 6.92d(8.5)

6' 6.65dd (1.5,8.5) 6.66dd (2.0, 8.5)

7' 2.57t(7.5) 2.57t(7.5)

8' 1.82 m 1.78 m

9' 3.78 m 3.79 dd (6.0, 10.0)
342m 3.43dd (6.0, 10.0)

3'-OCH; 3.72s 3.76s

1" 4.13d (8.0) 4.13d (8.0)

2" 2.95 overlap 2.95 overlap

3" 3.07 overlap 3.07 overlap

4" 3.06 m 3.06 m

5" 3.14 overlap 3.14 overlap

6" 343 m 343 m

3.66dd (6.5, 11.5) 3.66dd (6.5, 11.5)
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Table S5.'3C NMR Spectroscopic Data for Compounds A-1-A-6 in DMSO-d; (125 MHz)

position A-1 A-2 A-3 A-4 A-5 A-6

1332 1329 1332 1329 1334 1329
1114 111.0 1099 110.0 111.2 111.2
147.0 147.0 147.0 147.0 147.0 147.0
1454 1454 1454 1454 146.1 1454
1146 114.6 1146 1146 1147 1147
1194 119.0 1194 119.0 119.5 119.1
71.6 709 716 709 716 71.1
83.6 843 83.6 84.2 83.9 84.9
60.1 60.1 60.1 60.1 60.1 60.1
3-OCH; 554 554 554 554 555 55.5

o 0 N & Bt A W N -

1 1295 129.6 1295 129.6 1347 1349
2 109.8 109.9 1093 109.9 113.0 113.0
3 149.7 149.6 149.7 149.6 149.6 149.6
4' 147.9 1482 1479 1482 1454 1464
5' 1153 1153 1153 1153 1159 1163
6’ 119.5 1194 1195 1194 1202 120.2
7' 1315 1314 131.8 131.7  31.1 31.1
8 124.0 1241 123.7 1238 31.0 31.0
9' 68.7 687 687 68,6 678 678
3'-OCH; 556 556 556 556 555 555
1" 102.1 102.1 101.8 101.8 1029 1029
2" 73.5 73.5 734 734 734 734
3" 770 769 766 76,6 768  76.8
4" 70.1 70.1 70.3 70.3 70.1 70.1
5" 76.8 76.8 756 756 T76.7 6.7
6" 61.1 61.1 67.7 677 61.1 61.1
1 109.3  109.2

AN 759 759

3 78.8 78.8

4" 732 732

s 63.0 63.1
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Table S6. "H NMR Spectroscopic Data for Compounds B-1-B-4 in DMSO-ds (500 MHz)

position B-1 B-2 B-3 B-4

2 6.98 d (2.0) 6.98d (2.0) 6.95d(2.0) 6.94d (1.5)

5 6.70 d (8.0) 6.70 d (8.0) 6.70 d (8.0) 6.70 d (8.0)

6 6.78 dd (2.0, 8.0) 6.78 dd (2.0, 8.0) 6.79 overlap 6.79 dd (2.0, 8.0)

7 4.70t(5.0) 4.72t(5.5) 4.78 overlap 4.74 overlap

8 4.19m 4.09 m 4.10 m 4.13m

9 349 m 329 m 347 m 324m
3.64dd (6.0,11.5) 3.5l m 3.65m 351 m

3-OCH; 3.73s 3.73s 3.73s 3.72s

2' 6.95d (2.0) 6.95d(2.0) 6.96 d (2.0) 6.96 d (2.0)

5 6.83 d (8.0) 6.94 d (8.0) 6.79 overlap 6.97 d (8.0)

6' 6.72 dd (2.0,8.0) 6.72dd (2.0, 8.0) 6.68 dd (2.0,8.0) 6.73dd (2.0, 8.0)

7' 2.50 overlap 2.50 overlap 2.50 overlap 2.50 overlap

8' 1.66 m 1.66 m 1.66 m 1.66 m

9' 3.39m 339m 3.39 overlap 339m

3'-OCH;

1" 4.76 d (7.5) 4.80d (7.0) 4.78 d (7.5) 4.75 overlap

2" 3.28 overlap 3.29 overlap 3.28 overlap 3.28 m

3" 3.25 overlap 3.29 overlap 3.25 overlap 3.25m

4" 3.16m 3.16m 3.16m 3.16m

5" 3.25 overlap 3.25 overlap 3.25 overlap 3.22m

6" 345m 345m 345m 345m
3.68m 3.68m 3.68 m 3.65m
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Table S7.3C NMR Spectroscopic Data for Compounds B-1-B-4 in DMSO-dg (500 MHz)

position B-1 B-2 B-3 B-4

1 133.1 133.1 133.2 132.9
2 111.2 110.9 111.0 110.8
3 147.1 147.1 147.1 147.1
4 145.5 145.5 145.4 145.6
5 114.8 114.8 114.9 114.8
6 119.6 119.3 119.2 119.3
7 71.3 71.6 71.5 71.7
8 86.0 86.3 86.7 86.1
9 59.8 60.3 60.0 60.1
3-OCH; 55.7 55.6 55.6 55.6
1 136.1 135.7 136.2 135.6
2 117.9 117.9 117.3 118.1
3 148.3 147.8 148.4 147.8
4' 146.3 147.1 146.6 147.2
5' 118.9 118.0 119.1 118.2
6’ 122.3 122.3 122.1 122.3
7' 342 342 34.2 343
8 31.2 31.1 31.2 31.1
9' 60.1 60.1 60.1 60.1
3'-OCH;

1" 101.8 101.7 101.6 101.8
2" 73.7 73.7 73.6 73.6
3" 77.1 77.1 77.1 77.1
4" 69.8 69.8 69.8 69.8
5" 76.4 76.5 76.5 76.5
6" 60.8 60.8 60.8 60.7
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Table S8. "H NMR Spectroscopic Data for Compounds C-1-C-3 in DMSO-ds (500 MHz)

position C-1 C-2 C-3

2 7.03 overlap 7.02 overlap 7.03d(1.5)

5 7.01d(8.0) 7.01d (8.5) 7.01d (8.5)

6 6.87dd (1.5,8.0) 6.85dd (2.0, 8.5) 6.85dd (1.5, 8.5)

7 4.78 d (4.5) 4.78 d (5.5) 4.78 d (4.5)

8 4.00 m 3.96 m 4.00 m

9 3.52.dd (4.0, 12.0) 3.30dd (6.0, 11.5) 3.50dd (3.5, 11.5)
3.61dd (6.5,12.0) 3.53dd (4.0, 11.5) 3.61dd (6.5, 11.5)

3-OCH; 3.73s 3.72s 3.73s

2! 6.60 d (2.0) 6.61d(2.0) 6.60 d (2.0)

5 6.74 d (8.0) 6.93 d (8.0) 6.74 d (8.0)

6' 6.45dd (2.0,8.0) 6.48dd (2.0, 8.0) 6.45 dd (2.0, 8.0)

7' 2.44t(7.5) 245t (7.5) 2.44t(7.5)

8' 1.64 m 1.64 m 1.64 m

9' 3.37 overlap 3.38 overlap 3.37 overlap

3'-OCH;

1" 4.86d (7.5) 4.85d(7.5) 4.86 d (7.0)

2" 3.15m 3.15m 3.15m

3" 3.28 overlap 3.28 overlap 3.28 overlap

4" 3.23 overlap 3.23 overlap 3.23 overlap

5" 3.28 overlap 3.28 overlap 3.28 overlap

6" 3.44m 3.44dd (5.5, 11.5) 3.45dd (5.5, 11.5)
3.63m 3.63d(11.5) 3.63d(11.5)
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Table S9. 3C NMR Spectroscopic Data for Compounds C-1—C-3 in DMSO-dg (125 MHz)

position C-1 C-2 C-3

1 135.5 135.8 135.5
2 111.5 111.0 111.5
3 148.4 148.5 148.4
4 145.6 145.7 144.5
5 114.7 114.6 114.6
6 119.1 118.8 119.0
7 71.6 71.7 71.5
8 86.5 86.2 86.6
9 59.9 60.0 59.8
3-OCH; 55.6 55.5 55.6
1 136.8 136.6 136.8
2! 116.1 116.0 116.2
3 148.4 148.5 148.4
4' 144.5 144.6 145.6
5 119.0 118.6 119.0
6' 118.7 118.2 118.5
7' 344 344 344
8 31.1 31.1 31.1
9' 60.1 60.2 60.1
3'-OCH;

1" 100.1 100.1 100.1
2" 73.2 73.2 73.2
3" 77.0 77.0 77.1
4" 69.6 69.6 69.6
5" 76.9 76.9 76.9
6" 60.6 60.6 60.6
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Table S10.

TH NMR Spectroscopic Data for Compounds A-1—-A-4 in CD;0D (500 MHz)

position A-1 A-2 A-3 A-4

2 7.04 overlap 7.04d (2.0) 7.04 overlap 7.05d(1.5)

5 6.74 d (8.0) 6.76 d (8.0) 6.74 d (8.0) 6.77 d (8.0)

6 6.84 dd (2.0, 8.0) 6.87 dd (2.0, 8.0) 6.84 dd (2.0, 8.0) 6.87 dd (1.5, 8.0)

7 4.84d(5.5) 4.90d (6.0) 4.84 d (6.0) 4.90d (5.5

8 439m 432 m 439 m 432 m

9 3.80 m 3.49dd (5.5, 12.0) 3.80 m 3.49dd (5.5, 12.0)
3.87m 3.75 dd (4.0, 12.0) 3.87m 3.75dd (4.0, 12.0)

3-OCH; 3.82s 3.84s 3.83s 3.84s

2 7.04 overlap 7.10d (2.0) 7.04 overlap 7.10d (1.5)

5 6.90 overlap 7.01d (8.0) 6.89 d (8.0) 7.01d(8.5)

6' 6.90 overlap 6.94 dd (2.0, 8.0) 6.90 dd (2.0, 8.0) 6.94dd (1.5, 8.5)

7' 6.59 d (16.0) 6.62 d (16.0) 6.60 d (15.5) 6.63 d (15.5)

8' 6.26 dt (6.5, 16.0) 6.29 dt (6.0, 16.0) 6.26 dt (6.5, 15.5) 6.29 dt (6.5, 15.5)

9' 4.32ddd (1.5, 6.0,13.0) 432 m 4.32 dd (6.5, 13.0) 432 m
4.51ddd (1.5, 6.5,13.0) 4.52ddd (1.5, 6.0, 13.5) 4.50dd (6.0, 13.0) 4.51dd (6.0, 13.5)

3'-OCH; 3.82s 3.90s 3.82s 3.90s

1" 4.37d(8.0) 4.37d(7.5) 4.36d (8.0) 4.37d(7.5)

2" 3.24 dd (8.0, 9.0) 3.24 dd (8.0, 9.0) 3.24 dd (8.0, 9.0) 3.24 dd (8.0, 9.0)

3" 329 m 329 m 332m 329 m

4" 3.31 overlap 3.31 overlap 3.31 overlap 3.31 overlap

5" 3.38m 3.38m 337m 337m

6" 3.70 m 3.70dd (5.5, 11.5) 3.64dd (6.0, 11.5) 3.64dd (6.5, 11.5)
3.89m 3.89 overlap 4.0l m 4.0l m

1 5.05d(2.0) 5.05d(2.0)

AN 343 m 343 m

4" 3.78 d (9.5) 3.78d (9.5)

4.02d(9.5) 4.02d(9.5)
5 3.60 overlap 3.59 overlap
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Table S11.

TH NMR Spectroscopic Data for Compounds A-5—A-6 in CD;0D (500 MHz)

position A-5 A-6

2 7.00 br s 7.02d(1.5)

5 6.72 d (8.5) 6.74 d (8.0)

6 6.81dd (1.5,8.5) 6.85dd(1.5,8.0)

7 4.81d(5.5) 4.87d(5.5)

8 429 m 420 m

9 3.74 m 3.44dd (5.0, 12.0)
3.84dd (5.5,12.0) 3.72dd (4.0, 12.0)

3-OCH; 3.80s 3.82s

2! 6.82 overlap 6.88 d (1.5)

5 6.80 overlap 6.96 d (8.5)

6' 6.67dd (1.5,8.5) 6.73dd (1.5, 8.5)

7' 2.65t(8.0) 2.68 1 (8.0)

8' 1.89 m 1.90 m

9' 3.92m 3.92m
3.52m 3.52m

3'-OCHj; 3.79s 3.86s

1" 4.24d (8.0) 4.24d (7.5)

2" 3.29 overlap 3.29 overlap

3" 3.35t(8.5) 3.35t(8.5)

4" 3.20t(8.5) 3.20t(8.5)

5" 3.27 overlap 3.26 overlap

6" 3.66 dd (5.5, 12.0) 3.66 dd (5.0, 12.0)

3.86 dd (2.0, 12.0)

3.86 dd (2.0, 12.0)
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Table S12.  3C NMR Spectroscopic Data for Compounds A-1-A-6 in CD;0D (125 MHz)

position A-1 A-2 A-3 A-4 A-5 A-6

132.8 1325 1327 1325 1329 1325
110.6 1104 1105 1105 1105 1104
147.5 147.6 1473 147.6 1474 147.6
145.8 1459 1456 146.0 1458 146.0
1144 114.6 1143 1146 1144 114.6
119.8 119.5 119.7 1195 119.8 119.5
72.8 728 727 728 729 729
849 858 84.8 859 854 865
61.0 607 609 60.7 609  60.6
3-OCH; 55.1 55.1 55.0 554 553 553

o 0 N & Bt A W N -

1 1315 1324 1314 1317 136.8 1369
2! 110.1 1104 110.1 1102 1129 1128
3 150.7 150.5 150.5 150.5 150.6 150.4
4' 147.9 1482 147.7 148.2 146.0 1463
5' 1175 1174 1174 117.6 1183 1184
6’ 119.6 119.8 1195 119.8 120.7 1209
7' 132.4 1324 1324 1325 315 31.5
8 1239 1239 123.8 124.1 31.5 31.5
9' 69.6 696 696 697 686 68.6
3'-OCH; 552 553 552 551 55.1 55.1
1" 102.0 102.0 101.8 102.0 103.3 103.3
2" 739 739 737 739 739 740
3" 769 769 7677 769 769 769
4" 70.5 70.5 704 706 704 704
5" 76.8 76.8 767 76.8 T76.7  76.7
6" 61.6 616 673 67.5 61.5 61.5
1 109.6  109.8

AN 75.6 758

3 792 793

4" 73.6 738

s 642 644
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Table S13.

TH NMR Spectroscopic Data for Compounds B-1-B-4 in CD;0D (500 MHz)

position B-1 B-2 B-3 B-4

2 6.98 d (2.0) 6.98d (2.0) 6.95d(2.0) 6.94d (1.5)

5 6.70 d (8.0) 6.70 d (8.0) 6.70 d (8.0) 6.70 d (8.0)

6 6.78 dd (2.0, 8.0) 6.78 dd (2.0, 8.0) 6.79 overlap 6.79 dd (2.0, 8.0)

7 4.70t(5.0) 4.72t(5.5) 4.78 overlap 4.74 overlap

8 4.19m 4.09 m 4.10 m 4.13m

9 349 m 329 m 347 m 324m
3.64dd (6.0,11.5) 3.5l m 3.65m 351 m

3-OCH; 3.73s 3.73s 3.73s 3.72s

2' 6.95d (2.0) 6.95d(2.0) 6.96 d (2.0) 6.96 d (2.0)

5 6.83 d (8.0) 6.94 d (8.0) 6.79 overlap 6.97 d (8.0)

6' 6.72 dd (2.0,8.0) 6.72dd (2.0, 8.0) 6.68 dd (2.0,8.0) 6.73dd (2.0, 8.0)

7' 2.50 overlap 2.50 overlap 2.50 overlap 2.50 overlap

8' 1.66 m 1.66 m 1.66 m 1.66 m

9' 3.39m 339m 3.39 overlap 339m

3'-OCH;

1" 4.76 d (7.5) 4.80d (7.0) 4.78 d (7.5) 4.75 overlap

2" 3.28 overlap 3.29 overlap 3.28 overlap 3.28 m

3" 3.25 overlap 3.29 overlap 3.25 overlap 3.25m

4" 3.16m 3.16m 3.16m 3.16m

5" 3.25 overlap 3.25 overlap 3.25 overlap 3.22m

6" 345m 345m 345m 345m
3.68m 3.68m 3.68 m 3.65m
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Table S14.  3C NMR Spectroscopic Data for Compounds B-1-B-4 in CD;0D (125 MHz)

position B-1 B-2 B-3 B-4

132.9 132.7 132.8 132.7
1104 1104 1104 1105
147.6 147.7 147.6 147.7
145.8 146.0 145.7 146.1
1146 1146 1147 1148
119.6 119.6 1193 119.7

721 729 723 731

859 858 86.7 864

604 604 603 603
3-OCH; 552 552 552 552

o 0 N & Bt A W N -

1 137.0 136.5 1372 136.8
2! 1189 1183 1182 118.6
3 148.6 148.1 1489 1483
4' 146.6 147.1 146.7 1474
5' 1192 1179 1192 119.2
6' 1232 1229 1230 1233
7' 341 342 341 342
8 31.2 312 313 312
9' 60.9 609 609 609
3'-OCH;

1" 102.4 1023 1024 102.6
2" 73.9 739 738 739
3" 770 771 7711 T77.0
4" 702 703 702 70.2
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Table S15. 'H NMR Spectroscopic Data for Compounds C-1-C-3 in CD;0D (500 MHz)

position C-1 C-2 C-3

2 7.09 d (2.0) 7.10d (2.0) 7.10d (2.0)

5 7.12.d (8.0) 7.12 d (8.0) 7.12 d (8.0)

6 6.95dd (2.0,8.0) 6.95dd (2.0, 8.0) 6.95 dd (2.0, 8.0)

7 4.88 overlap 4.95d(5.5) 4.89 overlap

8 4.15m 411 m 4.15m

9 3.72dd (3.5, 12.0) 3.48dd (4.5, 12.0) 3.72dd (3.5, 12.0)
3.85m 3.75dd (4.5, 12.0) 3.85m

3-OCH; 3.83s 3.83s 3.83s

2! 6.60 d (2.0) 6.67 d (2.0) 6.60 d (2.0)

5 6.70 d (8.0) 6.87 d (8.0) 6.71 d (8.0)

6' 6.52dd (2.0,8.0) 6.55dd (2.0, 8.0) 6.52 dd (2.0, 8.0)

7' 2.54t(8.0) 2.54t(7.5) 2.54t(7.5)

8' 1.77 m 1.77 m 1.77 m

9' 3.54t(6.5) 3.54t(6.5) 3.54t(6.5)

3'-OCH;

1" 4.86d (7.5) 4.86d (7.5) 4.86 d (7.5)

2" 347 m 3.47m 3.47m

3" 3.38 overlap 3.38m 3.34m

4" 3.39 overlap 3.39 overlap 3.39 overlap

5" 3.45 overlap 3.45 overlap 3.39 overlap

6" 3.68m 3.68 m 3.68 m
3.86 m 3.86 m 3.86 m
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Table S16.  3C NMR Spectroscopic Data for Compounds C-1-C-3 in CD;0D (125 MHz)

position C-1 C-2 C-3

1 136.1 136.3 136.1
2 111.2 111.0 111.2
3 149.3 149.4 149.3
4 146.2 146.3 146.2
5 116.3 116.3 116.3
6 119.5 119.3 119.3
7 72.5 72.6 72.5
8 86.2 86.0 86.2
9 60.6 60.4 60.6
3-OCH; 55.4 553 55.4
1 137.5 137.2 137.5
2! 116.0 116.0 116.1
3 146.2 146.3 146.2
4' 148.3 148.0 148.3
5' 118.7 117.7 118.7
6’ 119.3 119.3 119.5
7' 343 343 343
8 313 313 313
9' 61.2 61.0 61.2
3'-OCH;

1" 101.7 101.5 101.6
2" 73.7 73.6 73.7
3" 77.0 71.0 77.0
4" 70.1 70.1 70.1
5" 76.6 76.6 76.6
6" 61.0 61.2 61.0
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Table S17.

'TH NMR Spectroscopic Data for Compounds A-1—-A-4 in D,0O (500 MHz)

position A-1 A-2 A-3 A-4

2 6.83 overlap 6.95d(1.5) 6.88d (1.5) 7.00 br s

5 6.72 d (8.0) 6.78 d (8.0) 6.76 d (8.0) 6.84 d (8.0)

6 6.79 dd (1.5, 8.0)  6.85 overlap 6.84 dd (1.5, 8.0) 6.89 overlap

7 4.68 d (8.0) 4.90d (5.0) 4.72 d (8.0) 4.95d 4.5)

8 4.58 m 4.57m 4.62 m 4.63 m

9 3.88dd (6.5, 12.5) 3.59dd (6.0, 12.0) 3.92dd (6.5, 12.0) 3.64 dd (7.0, 13.0)
4.00dd (2.5, 12.5) 3.78dd (3.5, 12.0) 4.03 dd (2.0, 12.0) 3.83dd (3.5, 13.0)

3-OCH; 3.62s 3.71s 3.67s 3.76s

2 6.85 overlap 7.04d (1.5) 6.90 overlap 7.10brs

5 6.85 overlap 6.85 overlap 6.90 overlap 6.91 overlap

6' 6.85 overlap 6.78 overlap 6.90 overlap 6.85 overlap

7' 6.54 d (16.0) 6.53 d (16.0) 6.56 d (15.5) 6.59 d (16.0)

8' 6.16 dt (7.0, 16.0) 6.19dt (7.0, 16.0) 6.21 dt (6.5, 15.5) 6.26 dt (6.5, 16.0)

9' 4.29 dd (6.0, 13.0) 4.30dd (7.0, 12.5) 4.35dd (6.0, 13.0) 4.36dd (7.0, 12.5)
4.43dd (7.0,13.0) 4.43dd (6.0, 12.5) 4.44 dd (7.0, 13.0) 4.45dd (6.0, 12.5)

3'-OCHj; 3.60s 3.80s 3.66s 3.86s

1" 4.46 d (8.0) 4.47d(7.5) 4.50d (8.0) 4.51d(8.0)

2" 3.26dd (8.0,9.0) 3.26dd (7.5, 9.0) 3.30dd (8.0,8.5) 3.30dd (8.0, 8.5)

3" 3.43dd (9.0,9.0) 3.43dd(8.0,9.0) 348 m 348 m

4" 334 m 335m 342m 342m

5" 337m 338m 3.54m 3.54m

6" 3.66 dd (6.0, 12.5) 3.66 dd (5.5, 12.5) 3.72 dd (6.0, 12.0) 3.72dd (6.0, 12.5)
3.85dd (2.5,12.5) 3.85dd (2.0, 12.5) 4.00d (12.0) 4.00 dd (12.5)

1 5.08 d (3.0) 5.08 d (3.0)

AN 3.96d (3.0) 3.95d(3.0)

4" 4.00 overlap 4.00 overlap

3.86 d (10.5) 3.86 overlap
5 3.62d (6.0) 3.62.d (6.0)

3.66 overlap

3.66 overlap
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Table S18.

TH NMR Spectroscopic Data for Compounds A-5—A-6 in D,O (500 MHz)

position A-5 A-6
2 6.80 overlap 6.93 brs
5 6.71 d (8.0) 6.85d (8.0)
6 6.79 overlap 6.76 d (8.0)
7 4.65d (8.0) 4.89d (5.0)
8 4.56 m 4.56 m
9 3.89m 3.59m
4.03 m 3.77m
3-OCH; 3.63s 3.80s
2! 6.66 overlap 6.87 brs
5 6.66 overlap 6.69 d (8.0)
6' 6.82 (2.0, 8.0) 6.81(2.5,8.5)
7' 2.53t(7.0) 2.59t(7.0)
8' 1.80 m 1.84 m
9' 3.50 m 3.55m
3.82 overlap 3.84m
3'-OCHj; 3.58s 3.71s
1" 4.38d (8.0) 4.38 d (8.0)
2" 3.23dd (8.0,9.0) 3.23dd (8.0,9.0)
3" 3.43dd (9.0,9.0) 3.44dd (9.0,9.0)
4" 334m 3.34m
5" 338m 338m
6" 3.67dd (6.0, 12.5) 3.67dd (5.0, 12.5)

3.82 overlap

3.83 overlap
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Table S19.  3C NMR Spectroscopic Data for Compounds A-1—-A-6 in D,O (125 MHz)

position A-1 A-2 A-3 A4 A-5 A-6

1352 1353 1352 1353 135.2 134.8
1141 113.8 1142 1138 114.0 113.8
149.8 150.1 149.8 150.1 149.7 150.9
147.4 1474 1475 1474 147.4 148.9
117.6 118.0 117.7 118.0 117.4 117.4
123.8 122.6 123.8 122.6 123.9 123.9
753 754 753 753 75.5 75.6
864 86.0 864 86.1 86.5 86.5
643 63.6 643 635 64.5 63.7
3-OCH; 585 586 586 587 58.5 58.7

o 0 N & Bt A W N -

1 133.6 1333 133.7 1334 139.2 139.2
2! 1125 1128 112.6 1128 115.3 115.7
3 152.0 151.8 152.1 151.8 151.8 151.8
4' 150.0 150.1 150.0 150.1 148.0 148.2
5' 1192 118.1 1193 118.0 123.5 122.8
6' 122.6 1229 1226 1228 119.6 118.7
7' 136.4 1364 1363 136.2 33.7 33.6
8 126.0 126.0 1263 1263 33.6 33.6
9' 732 732 734 734 72.4 72.4
3'-OCH; 582 585 582 585 58.1 58.5
1" 103.8 103.8 104.0 104.1 105.2 105.2
2" 76.0 76.0 76.0 76.0 76.0 76.1
3" 78.8 788 787  78.6 78.8 78.8
4" 725 725 725 724 72.6 72.5
5" 787 187  T1.6 776 78.7 78.7
6" 63.6 636 704 703 63.6 63.6
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Table S20.

'TH NMR Spectroscopic Data for Compounds B-1-B-4 in D,0O (500 MHz)

position B-1 B-2 B-3 B-4
2 6.91 overlap 6.99d (1.5) 6.89 br s 6.97d(1.5)
5 6.77 d (8.0) 6.83 d (8.0) 6.74 d (8.0) 6.82 overlap
6 6.89 overlap 6.89 dd (1.5, 8.0) 6.87 overlap 6.91 dd (1.5, 8.0)
7 4.81 overlap 4.92d(5.5) 4.80 overlap 4.93 overlap
8 4.63 m 454 m 4.52 m 4.61 m
391 dd (5.5,3.55m 3.90dd (5.5, 12.0) 3.62dd (5.5, 12.5)
’ 12.5)
395 dd (2.5,3.75 overlap 3.95dd (2.0, 12.0) 3.80dd (3.5, 12.5)
12.5)
3-OCH; 3.66s 3.75s 3.68s 3.71s
2 6.89 overlap 6.97d(1.5) 6.86 overlap 6.95d(1.5)
5 6.81 d (8.0) 6.85d (8.0) 6.78 overlap 6.84 overlap
6' 6.79 dd (1.5, 8.0) 6.80dd (1.5, 8.0) 6.77 overlap 6.79 dd (1.5, 8.0)
7' 2.51t(7.0) 2.54t(7.5) 2.52t(7.5) 2.54t(8.0)
8 1.72 m 1.75m 1.73 m 1.75 m
9' 3.50 m 3.52m 351m 3.52 overlap
3'-OCH;
1" 4.65d (7.0) 5.06d (7.5) 4.97d(7.5) 4.96 d (7.5)
2" 3.48 overlap 3.58 overlap 3.53 overlap 3.56 m
3" 329 m 351 m 3.48 overlap 345m
4" 340 m 346 m 344 m 347 m
5" 3.46 m 3.54 m 3.51 overlap 3.52m
" 364 dd (5.5,3.70dd (5.5, 12.5) 3.52 overlap 3.69 dd (5.0, 12.5)
6 12.5)
367 dd (2.0,3.88dd (2.0, 12.5) 3.70 overlap 3.86dd (1.5, 12.5)

12.5)
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Table S21.  3C NMR Spectroscopic Data for Compounds B-1-B-4 in D,O (125 MHz)

position B-1 B-2 B-3 B-4

1355 1353 1355 1354
1140 113.8 1140 113.9
150.1 150.2 150.0 150.2
147.6 1475 1475 1475
118.0 118.1 118.0 118.2
123.9 1228 1234 1228
747 756 750 755
852 872 872 864
63.5 634 637 63.6
3-OCH; 58.7 588 587 587

o 0 N & Bt A W N -

1 1395 139.6 140.0 1394
2! 1213 1203 121.3 1204
3 148.7 1493 149.6 149.0
4' 148.4 148.7 148.1 149.0
5' 120.2 1199 1192 120.0
6’ 126.6 1263 1258 1264
7' 36.0 36.0 36.0 36.0
8 335 336 336 335
9' 63.8 638 63.8 063.8
3'-OCH;

1" 103.4 103.5 103.0 103.6
2" 759 759 759 759
3" 789 79.0 789 79.0
4" 723 724 724 723
5" 784 785 785 784
6" 633 634 635 634
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Table S22.

'TH NMR Spectroscopic Data for Compounds C-1-C-3 in D,O (500 MHz)

position C-1 C-2 C-3

2 6.95 overlap 7.03 d (1.5) 6.96 d (2.0)

5 7.00 d (8.0) 7.04 d (8.5) 7.00d (8.5)

6 6.94 dd (1.5, 8.0) 6.93dd (1.5, 8.5) 6.94 dd (2.0, 8.5)

7 4.78 overlap 4.98 overlap 4.79 overlap

8 451 m 451 m 451 m

0 391 dd (6.0,3.66 dd (6.0, 12.5) 3.92dd (6.5, 12.0)
12.0)
398 dd (2.5,3.83dd (4.0, 12.5) 3.98dd (3.0, 12.5)
12.0)

3-OCH; 3.70s 3.74s 3.71s

2 6.56 overlap 6.69 overlap 6.58 overlap

5' 6.72 d (8.5) 6.71d (8.5) 6.73d (8.5)

6' 6.57 overlap 6.56 dd (1.5, 8.5) 6.57 overlap

7' 2.44t(7.5) 246t (7.5) 2.45t(7.0)

8 1.70 m 1.71 m 1.71 m

9 351 m 3.50 m 35l m

3'-OCH;

1" 4.96 d (7.0) 4.98 overlap 4.97d(7.5)

2" 3.53 overlap 3.52 overlap 3.53 overlap

3" 3.53 overlap 3.52 overlap 3.53 overlap

4" 345m 346 m 345m

5" 3.53 overlap 3.52 overlap 3.53 overlap

6" 371 m 3.71dd (5.5, 12.5) 3.70 dd (5.0, 12.5)
3.84m 3.86dd (2.0, 12.5) 3.85dd (2.0, 12.5)
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Table S23.  3C NMR Spectroscopic Data for Compounds C-1-C-3 in D,O (125 MHz)

position C-1 C-2 C-3

1 138.1 138.4 138.2
2 114.1 113.7 114.4
3 151.1 151.4 151.0
4 148.1 147.8 148.0
5 118.4 118.7 118.5
6 123.5 122.3 123.1
7 75.1 75.2 75.0
8 86.4 86.5 86.3
9 64.1 63.7 64.1
3-OCH; 58.5 58.5 58.5
1 139.8 139.6 139.7
2 118.5 118.7 118.6
3 148.6 148.4 148.5
4' 146.5 146.9 146.4
5 119.8 118.8 119.6
6' 123.0 123.1 123.1
7' 36.0 36.0 36.0
8 335 334 335
9' 63.9 63.9 63.9
3'-OCH;

1" 103.4 103.4 103.4
2" 75.7 75.7 75.7
3" 78.9 78.9 78.9
4" 72.2 72.1 72.2
5" 78.4 78.4 78.4
6" 63.3 63.3 63.3
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Table S24.

TH NMR Spectroscopic Data for Compounds A-1-A-4 in CD;COOD (500 MHz)

position A-1 A-2 A-3 A-4
2 7.09 d (2.0) 7.08 d (2.0) 7.07 d (1.5) 7.05d (1.5)
5 6.84 d (8.5) 6.85d (8.5) 6.82d (8.0) 6.83 d (8.0)
6 6.92 overlap 6.92 dd (2.0, 8.5) 6.88 overlap 6.90 dd (1.5, 8.0)
7 4.99d (6.0) 5.03d(6.5) 4.96 d (6.0) 5.00d (7.0)
8 445m 4.36 m 442 m 4.35m
9 3.87m 3.62dd (5.0, 11.0) 3.86 m 3.61lm
3.98m 3.82dd (3.5, 11.0) 3.97m 3.80m
3-OCH; 3.86s 3.86s 3.84s 3.84s
2! 7.04 d (2.0) 7.07 d (2.0) 7.02s 7.07 s
5 6.92 overlap 7.10d (8.5) 6.87 d (8.0) 7.06 d (8.0)
6' 6.92 overlap 6.96 dd (2.0, 8.5) 6.91 d (8.0) 6.95dd (1.5, 8.0)
7' 6.58 d (16.0) 6.61d (16.0) 6.57 d (16.0) 6.59d (16.5)
8' 6.25 dt (6.0, 16.0) 6.28 dt (6.0, 16.0) 6.23 dt (6.0, 16.0) 6.26 dt (6.0, 16.5)
9' 4.31dd (6.5, 13.5) 433 m 4.33dd (7.0, 13.0) 4.32 dd (6.5, 13.5)
4.52 dd (6.5, 13.5) 4.52 dd (5.5, 13.5) 4.50 overlap 4.50 overlap
3'-OCH; 3.88s 3.94s 3.86s 3925
1" 4.55d(8.0) 4.56 d (7.5) 4.50d (8.0) 4.50d (7.5)
2" 3.62 overlap 3.61 overlap 3.49 dd (8.0, 9.0) 3.49 dd (8.0, 9.0)
3" 3.73t(9.0) 3.73t(9.0) 3.68 m 3.69 m
4" 3.62 overlap 3.61 overlap 3.55 overlap 3.57 overlap
5" 3.50m 3.50m 3.59m 3.59m
6" 3.88 overlap 3.89m 4.03 m 4.0l m
4.00 m 4.01dd (2.5, 12.5)
1 5.15d(2.0) 5.15d(2.0)
AN 4.06 d (2.0) 4.07d (2.0)
4" 3.91 overlap 3.89.d (10.0)
3.96 overlap 3.98 d (10.0)
5 3.77d(3.5) 3.77d (4.0)
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Table S25.  'H NMR Spectroscopic Data for Compounds A-5—A-6 in CD;COOD (500 MHz)

position A-5 A-6
2 7.06 d (1.5) 7.04 s
5 6.81 overlap 6.83 d (8.0)
6 6.69 d (8.0) 6.89dd (1.5, 8.0)
7 4.95d(5.5) 4.99d (7.0)
8 434 m 4.24 m
9 3.82 overlap 3.56 m
395m 3.77dd (3.0, 12.5)
3-OCH; 3.83s 3.84s
2! 6.81 overlap 6.86 d (1.5)
5 6.81 overlap 7.03 d (8.0)
6' 6.87dd (2.0,8.0) 6.74dd (1.5, 8.0)
7' 2.64t(7.0) 2.66t(7.5)
8 1.90 m 191 m
9' 3.92m 3.92m
3'-OCH; 3.83s 3.89s
1" 4.43d (8.0) 4.43 d (8.0)
2" 3.45dd (8.0,9.0) 3.46dd (8.0, 9.0)
3" 3.70t (9.0) 3.70t(9.0)
4" 3.60t(9.0) 3.60t(9.0)
5" 3.49m 3.49m
6" 3.85 overlap 3.85 overlap
3.98m 3.98m
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Table S26.  3C NMR Spectroscopic Data for Compounds A-1—-A-6 in CD;COOD (125 MHz)

position A-1 A-2 A-3 A4 A-5 A-6

133.1 1324 1332 1326 133.2 132.4
111.2 111.2 111.3 1113 111.1 111.2
147.9 148.1 148.0 148.1 147.9 148.1
146.4 146.7 1464 146.7 146.3 146.7
1154 1156 1155 115.6 115.4 115.6
1209 121.0 121.0 121.1 120.9 120.9
73.8 746 739 747 73.8 74.6
859 875 86.0 875 86.5 88.2
61.7 616 618 617 61.7 61.6
3-OCH; 563 563 564  56.5 56.4 56.4

o 0 N & Bt A W N -

1 133.0 1332 1332 1334 138.4 138.7
2! 111.1 111.0 111.3 1113 113.7 113.6
3 151.8 151.7 1519 1518 151.7 151.7
4' 148.3 148.7 148.3 148.7 146.3 146.7
5' 119.6 120.1 119.8 120.2 120.4 121.1
6’ 120.9 121.1 121.0 121.1 121.9 122.1
7' 133.6 1335 133.7 133.6 325 325
8 125.0 125.1 1251 1253 32.1 322
9' 70.8 70.8 70.8 70.8 69.9 69.9
3'-OCH; 564 564 565 565 56.3 56.4
1" 102.4 1024 1024 1024 103.5 103.5
2" 74.6 746 746 T74.6 74.6 74.6
3" 772 712 774 773 77.2 77.2
4" 709 709 711 711 70.9 70.9
5" 76.6  76.6 76.0 76.0 76.5 76.5
6" 623 623 680 68.0 62.2 62.2
I 110.1 109.8

AN 783 782

3 81.0 81.0

4" 747 747

s 659 659
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Table S27.

TH NMR Spectroscopic Data for Compounds B-1-B-4 in CD;COOD (500 MHz)

position B-1 B-2 B-3 B-4
2 7.07 overlap 7.08 overlap 7.03 s 7.05s
5 6.84 d (8.0) 6.83 d (8.0) 6.83 overlap 6.84 d (8.0)
6 6.91 dd (1.5, 8.0) 6.90d (8.0) 6.88 overlap 6.93d (8.0)
7 5.00d (6.0) 5.02d (6.5) 5.03d (6.0) 5.06d (7.0)
8 420 m 441 m 439m 438 m
9 3.86 m 3.62m 3.81m 3.53 overlap
3.99m 3.84 overlap 3.99m 3.81 overlap
3-OCH; 3.83s 3.84s 3.84s 3.83s
2 7.07 overlap 7.08 overlap 7.08 s 7.10s
5 6.81 overlap 7.00 d (8.0) 6.83 overlap 7.05 overlap
6' 6.81 overlap 6.83 overlap 6.88 overlap 6.87 d (8.0)
7' 2.60t(7.5) 2.61t(7.5) 2.61t(7.5) 2.62t(7.5)
8' 1.84 m 1.85m 1.85m 1.86 m
9' 3.66 m 3.67m 3.67m 3.67m
3'-OCH;
1" 4.93d(7.5) 5.04d(7.0) 5.01d (8.0) 4.96 d (7.0)
2" 3.72 overlap 3.75 overlap 3.74m 3.72m
3" 3.74m 3.77 overlap 3.77m 3.76 m
4" 3.69 overlap 3.69m 3.70 m 3.67 overlap
5" 3.56m 3.61 overlap 3.6l m 3.53 overlap
6" 3.87m 3.87m 3.87m 3.87m
4.00 m 4.00d (10.5) 4.0l m 3.98d(11.0)
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Table S28.  13C NMR Spectroscopic Data for Compounds B-1-B-4 in CD;COOD (125 MHz)

position B-1 B-2 B-3 B-4

133.2 133.7 132.8 1325
111.1 111.2 110.8 111.3
148.1 148.1 148.0 148.2
146.4 146.6 1463 146.7
115.6 1156 1156 115.7
1209 121.0 120.5 121.1
735 745 736 746
864 86.8 869 87.0
613 616 613 612
3-OCH; 565 564 564 564

o 0 N & Bt A W N -

1 1383 138.0 1384 1382
2! 120.9 120.6 120.7 121.3
3 149.2 1489 149.5 149.0
4' 147.7 148.1 147.6 148.1
5' 120.5 119.8 1203 1203
6’ 125.0 1249 1248 125.1
7' 343 344 343 344
8 32.0 320 321 320
9' 622 622 622 622
3'-OCH;

1" 103.2 1033 1032 1034
2" 747 747 746 747
3" 7710 712 771 771
4" 70.6  70.6 70.6  70.6
5" 76.8 769 768 76.8
6" 62.1 621 621 620
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Table S29.

TH NMR Spectroscopic Data for Compounds C-1-C-3 in CD3;COOD (500 MHz)

position C-1 C-2 C-3

2 7.11 overlap 7.11d (2.0) 7.11s

5 7.12 overlap 7.10d (8.0) 7.12.d (8.0)

6 6.97 d (8.0) 6.97 dd (2.0, 8.0) 6.97 d (8.0)

7 5.06d (5.5) 5.11d (6.0) 5.07d(5.5)

8 435m 429 m 4.35m

9 3.86 m 3.61lm 3.85m
3.99m 3.88dd (3.5, 12.0) 3.99m

3-OCH; 3.82s 3.83s 3.82s

2! 6.73 s 6.75d (2.0) 6.73 s

5 6.77 d (8.0) 6.89 d (8.0) 6.78 d (8.0)

6' 6.56 d (8.0) 6.58 dd (2.0, 8.0) 6.56 d (8.0)

7' 2.55t(7.5) 2.56t(7.5) 2.55t(7.5)

8' 1.83 m 1.83 m 1.83 m

9' 3.65 overlap 3.66 m 3.66 m

3'-OCH;

1" 4.98d (7.5) 4.86 d (7.5) 4.98d (7.5)

2" 3.67m 3.70 m 3.67m

3" 3.77m 3.79 m 3.79 m

4" 3.65 overlap 3.64 overlap 3.65 overlap

5" 3.6l m 3.61 overlap 3.6l m

6" 3.87 overlap 3.87m 3.86 overlap

4.00 overlap

3.97dd (2.0, 12.5)

4.00 overlap
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Table S30.  3C NMR Spectroscopic Data for Compounds C-1-C-3 in CD;COOD (125 MHz)

position C-1 C-2 C-3

1 136.6 136.6 136.6
2 112.0 112.0 112.1
3 150.6 150.6 150.6
4 146.8 146.9 146.8
5 118.2 118.1 118.3
6 120.5 120.4 120.4
7 73.7 74.1 73.6
8 85.7 86.2 85.7
9 61.5 61.4 61.5
3-OCH; 56.4 56.3 56.4
1 138.4 138.4 138.3
2! 117.0 117.0 117.0
3 148.5 148.4 148.5
4' 144.5 144.9 146.8
5' 118.9 118.7 118.8
6’ 120.8 120.7 120.8
7' 345 345 345
8 32.1 32.1 32.1
9' 62.4 62.4 62.4
3'-OCH;

1" 102.2 102.1 102.2
2" 74.5 74.5 74.5
3" 76.9 76.9 76.9
4" 70.5 70.5 70.5
5" 76.7 76.7 76.8
6" 62.1 62.1 62.1
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The BC-NMR spectrum of A-1 in CD;COOD
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Figure S119. The *C-NMR spectrum of A-6 in CsDsN

100



30

40

50

60

70

80

90

100

T T
6.0 5.5

Figure S120. The HSQC spectrum of A-6 in CsDsN

£2 (ppm)

B! UL s

— PY 4 o ]
[}

- —
il oy
-~ -
R
C

r30

40

50

60

r70

r80

90

r 100

r110

r120

[ 130

Ei 6!”7 .

r140

r 150

e 11 1

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
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Figure S122. The 'H-NMR spectrum of B-1 in DMSO-ds
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102



@ 00

30

40

50

60

70

80

90

f1 (ppm)

100

U

=120

5.0

T T
4.5 4.0
2 (ppm)

Figure S124. The HSQC spectrum of B-1 in DMSO-d,

.5 3.0

2.0

0p e o

LY

(1]

oW
w
b o B 6,

"

r30

40

r50

60

r70

r80

90

r 100

r110

r120

r130

£1 (ppm)

=140

E150

5.5 p.0

: :
4.5 4.0
2 (ppm)

Figure S125. The HMBC spectrum of B-1 in DMSO-d,

103

2.5

- 160



4500
4000
3500
3000
2500
2000
1500
1000
500

2.0

215

3000
2800

2600
2400
2200
2000
1800
1600
1400
1200
1000
800

600

400

200

=200

Lyl'1e—

8168E

981°6€

NIRRT o

TTCoe

0TS 6¢
989°6¢

i

I

3.0

0C0 07~

1¢cce

i

£€1°09
$97°09

|
it

O F.CV

97869 ~_
€69 1L~
LLY€L—
SEST9L~.
601°LLY

————

88798 —

f1 (ppm

STL10l —

|
AN N

70 6§

HAA
75

80

I
95 || 90
il (ppm)
104

il -w,u,.‘ww.‘:‘,.w e

N
i
105

€601

618V

TO6°LTT
CEORIL

11p

i

867611~
16Tl —

8.0

PEIEET —

8.5

9 cet
69°5¢t

mmm.mi
IAWA 4l /

erl'Lyl

9.0

Figure S126. The 'H-NMR spectrum of B-2 in DMSO-ds

ELLLYT

il

A i

35

145

Figure S127. The BC-NMR spectrum of B-2 in DMSO-d,

i r ahi il

.55



.

i

(©)

30

40

50

60

r70

80

90

r 100

f1 (ppm)

Ll

120

5.5

T
5.0 4.5

2 (ppm)

Figure S128. The HSQC spectrum of B-2 in DMSO-d,

4.0

315

e

r30

r40

50

60

r70

80

F90

r 100

r110

£1 (ppm)

120

Figure S129. The HMBC spectrum of B-2 in DMSO-d,

105

0

©
L]
]
0 .
: :
4.5 4.
2 (ppm)

3.5

3.0

130

r 140

150



(=3 (=3 (=3 (=3 (=3 (=3 (=3 $=3 (=3

(=3 (=3 (=3 =3 (=3 (=3 (=3 (=3 (=3 (=3

=3 (o3 =1 (Yol =3 ') (=1 0 =} (=3

0 Al Ay [ae] o N N — — w =]

L L L L L L L L L L 5
SE9'T~ I 7
8v9°1 -F == FST
799'1
8L9'T e
1691
SLy'T
L6v'T ) ©
00SC — od
8LTE o
¥8T'€ L o
£5€°€ | = ¥l
Sﬁ.wvr - — — 99|
LotE = |zl S
1L9°€ I 19r°9
6TLE— =
60y o
S:\W o1 | T
ary R 00
Shr~ \k T e
619~ \w rerp ¥
8L~ :

S6L Y~ - F80°€ -
g

€1Ts — - . E

€6£°S . Tm LA

wurs — M s
(=]
<

2899

m%@W ©

1L9 <

8.9 \N& +ET

1089 — o ~10T

6€6'9 - ~0z k2

69 =

156'9

569 w
~
(=}
o«
s

7 o«
A 160 | o

&

Figure S130. The 'H-NMR spectrum of B-3 in DMSO-ds

5500
5000
4500
4000

3500

3000

2500

2000

=500

L81'1E—

BT

uu_cﬂm

[N10ISH |

L99°6€
PE8°6€

100°0%

909°S ~_
$S6°6S
L11°09

609

86L769~_

Gob L

L% 7

185°€L—
TLY'9L~
L

R99°9Q —

D

2957101 —

05

SL60TT ~

YL V1T
96T'L11 W
090°611

115

vy
Hott

P¥0°cTl —

125

L0T'EET —

E€E19€1 —

U494

LLSOVT~o
0L0'LYT -
Lersel/

The BC-NMR spectrum of B-3 in DMSO-d;

Figure S131.

106



=

30

40

50

60

r70

80

90

100

110

f1 (ppm)

=

120

: :
4.5 4.0
2 (ppm)

Figure S132. The HSQC spectrum of B-3 in DMSO-d,

I

" 130

r40

50

r60

r70

80

© 90

r 100

r110

r120

£1 (ppm)

R

"o,

r130

E 140

[T YA 111 JH

6.5

6.0

5.5

5.0

: :
4.5 4.0
2 (ppm)
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Figure S135. The 3C-NMR spectrum of B-4 in DMSO-d,
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Figure S139. The 3C-NMR spectrum of B-1 in CD;0D
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Figure S146. The 'H-NMR spectrum of B-3 in CD;0D
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Figure S149. The HMBC spectrum of B-3 in CD;0D
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Figure S158. The 'H-NMR spectrum of B-2 in D,O
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Figure S159. The 3C-NMR spectrum of B-2 in D,0
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Figure S160. The HSQC spectrum of B-2 in D,O
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Figure S161. The HMBC spectrum of B-2 in D,0
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Figure S162. The 'H-NMR spectrum of B-3 in D,O
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Figure S163. The 3C-NMR spectrum of B-3 in D,0
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Figure S164. The HSQC spectrum of B-3 in D,O

T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.

r30

r40

50

60

r70

80

90

r 100

r110

£1 (ppm)

r 120

r130

r 140

150

: : : : :
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
2 (ppm)

Figure S165. The HMBC spectrum of B-3 in D,0
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Figure S166. The 'H-NMR spectrum of B-4 in D,O
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Figure S167. The 3C-NMR spectrum of B-4 in D,0
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Figure S168. The HSQC spectrum of B-4 in D,O
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Figure S169. The HMBC spectrum of B-4 in D,0
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Figure S170. The 'H-NMR spectrum of B-1 in CD;COOD

4000

3500

3000

2500

2000

1500

1000

500

T

000°0T
LS1°0T

S10°CE~
8TEYE—

0895~

vom.s

ot
e\
wwo.vw ~
oul

£14$98 —

70

T
90

£0T°€0l —

T
100
f1 (ppm

L8O TIT~"
T9S°STT ~
815°0T1

T
11

120

P16°0CT —
S66°7CI ~

1eTeel —

T
130

L9T°8E1 —

40

Vi ovt
6S9'LY1 V
050°8¥1 -

$T 681

150

T
160

70

0€T8LI

TRIWEY

SL98LT

T
180

The C-NMR spectrum of B-1 in CD;COOD

Figure S171.

126



El
!

T T T T T
0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
£2 (ppm)

Figure S172. The HSQC spectrum of B-1 in CD;COOD
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Figure S173. The HMBC spectrum of B-1 in CD;COOD
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Figure S174. The 'H-NMR spectrum of B-2 in CD;COOD
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Figure S175. The 3C-NMR spectrum of B-2 in CD;COOD
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Figure S176. The HSQC spectrum of B-2 in CD;COOD
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Figure S177. The HMBC spectrum of B-2 in CD;COOD
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Figure S178. The 'H-NMR spectrum of B-3 in CD;COOD
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Figure S179. The 3C-NMR spectrum of B-3 in CD;COOD
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Figure S182. The 'H-NMR spectrum of B-4 in CD;COOD
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Figure S183. The 3C-NMR spectrum of B-4 in CD;COOD
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Figure S184. The HSQC spectrum of B-4 in CD;COOD
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Figure S185. The HMBC spectrum of B-4 in CD;COOD
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Figure S186. The 'H-NMR spectrum of B-1 in CsDsN
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Figure S187. The *C-NMR spectrum of B-1 in CsDsN
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Figure S188. The HSQC spectrum of B-1 in CsDsN
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Figure S189. The HMBC spectrum of B-1 in CsDsN
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Figure S192. The HSQC spectrum of B-2 in CsDsN
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Figure S193. The HMBC spectrum of B-2 in CsDsN
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Figure S194. The '"H-NMR spectrum of B-3 in CsDsN
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Figure S195. The *C-NMR spectrum of B-3 in CsDsN

138



T H i

40

50

60

r70

80

90

100

r110

r120

f1 (ppm)

1.5 710

6.5

6.0

T T T T
5.5 50 4.5| 4.0
2 (ppm)

Figure S196. The HSQC spectrum of B-3 in CsDsN
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Figure S197. The HMBC spectrum of B-3 in CsDsN
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Figure S198. The 'H-NMR spectrum of B-4 in CsDsN
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Figure S199. The *C-NMR spectrum of B-4 in CsDsN
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Figure S203. The 3C-NMR spectrum of C-1 in DMSO-d,
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Figure S227. The 3C-NMR spectrum of C-1 in D,0
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Figure S230. The 'H-NMR spectrum of C-2 in D,O
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Figure S233. The HMBC spectrum of C-2 in D,0
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Figure S234. The 'H-NMR spectrum of C-3 in D,O
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Figure S247. The 3C-NMR spectrum of C-3 in CD;COOD
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Figure S253. The HMBC spectrum of C-1 in CsDsN
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Figure S255. The *C-NMR spectrum of C-2 in CsDsN
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Figure S258. The 'H-NMR spectrum of C-3 in CsDsN

160

Figure S259. The *C-NMR spectrum of C-3 in CsDsN

170



r30

40

50

60

r70

80

r90

100

120

f1 (ppm)

130

140

85 80 7.5 7.0 65 60 55 50 45 40 |35 3.0
£2 (ppm)
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Figure S261. The HMBC spectrum of C-3 in CsDsN
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