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Fig. S30 HSQC (600 MHz, DMSO-ds) spectrum of schizanthoside B1 (4).
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Fig. S58 *HNMR (600 MHz, DMSO-dg) spectrum of schizanthoside B5 (8).
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Table S1. *H NMR data of compounds 21-26 (600 MHz, in CD;0OD, 6 in ppm, J in Hz)

Position 21 22 23 24 25 26
1 5.07,d (3.8) 491, s 4.98,d (4.0) 4.96, s 5.00, d (3.8) 5.03,d (3.8)
2 459, m 3.65,d (9.8) 3.81,m 3.58, d (10.5) 3.58, dd (9.5, 3.8) 3.81,m
3 3.82,d (12.7) 5.15, 1 (9.8) 3.89,td (10.3,3.7)  3.68,1(9.6) 3.61,d (9.0) 3.81,m
4 3.09,t1(9.2) 3.22,d (9.8) 5.24,dd (3.4, 1.3) 4.70,t(9.6) 4.70,1(9.4) 5.24,d (2.1)
5 3.78,m 3.83,dd (9.5, 6.5) 4.22,q(6.7) 3.95, dd (10.0, 6.1) 3.95,dq (9.9, 6.3) 4.22,q(6.7)
6 1.24,d (6.3) 1.25,d (6.5) 1.04,d (6.7) 1.12,d (6.3) 1.12,d (6.3) 1.06, d (6.7)
2 a a a a a a
224, m 2.24, m 221, m
3 a a a
2.04, m 2.02,d (8.5) 2.02,m
211, m 213, m
4 a a a a
2.02,d (8.5) 2.02,m
3.52, brs
5 a a a a a
3.01, brs
2.04, m 2.02, m 2.24, m 2.20
6 a a
159, m a 192, m a
7 3.70, m 3.88, brs 3.87,m 3.88,m 4.17, brs 4.16, brs
8 1.36,d (6.1) 1.36,d (6.3) 1.35,d (6.1) 1.36,d (6.1) 1.38,d (6.0) 1.37,d (6.2)
9 257,s 2.72,s 2.75,s 2.61,s 2.88,s 2.89,s
2 6.25, qd (7.3, 1.5) 6.13, q (7.4) 6.93, qd (7.1, 1.3) 6.15, dd (7.3, 1.6) 6.17, dd (7.2, 1.6) 6.93, qd (7.1, 1.3)
3 2.05, dq (7.2, 1.5) 2.00, dq (7.3, 1.6) 1.83,dq (7.1, 1.3) 1.97,dq (7.3, 1.6) 1.97,dq (7.4, 1.6) 1.84,dq (7.1, 1.3)
4 1.95,t (1.5) 1.93,t(1.6) 1.87,t(1.3) 1.91,t(1.6) 1.91,t(1.6) 1.87,t(1.3)
57 5.07,d (3.8) 491, s 4.98, d (4.0) 4.96, s 5.00,d (3.8) 5.03,d (3.8)

2Signal to weak to be observed
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Table S2. 1*C NMR data of compounds 21-26 (150 MHz, in CD3OD, ¢ in ppm, C type)

Position 21 22 23 24 25 26

1 98.4,CH 101.6, CH 102.5, CH 102.0, CH 101.8, CH 102.4, CH
2 75.3,CH 71.7,CH 70.0,CH 73.4,CH 72.9,CH 69.7,CH
3 71.8,CH 75.6, CH 69.7, CH 72.5,CH 72.9,CH 69.7, CH
4 77.5,CH 74.6,CH 75.0,CH 76.6, CH 76.2,CH 74.8,CH
5 68.7,CH 69.4,CH 66.9, CH 67.3,CH 67.5,CH 67.3,CH
6 17.5, CH; 17.4,CH; 16.3, CH3 17.5, CHs 17.4,CH; 16.3, CH3
2 a a 67.6,CH 67.0,CH 68.0,CH a

3 a a a a 27.5, CH; 27.4,CH;
4 a a a a 215, CH; 21.3,CH;
5 a a 55.8, CH, a 56.6, CH. a

6 30.6, CH; a a 39.4,CH, 34.2,CH, 33.9,CH;
7 76.2, CH a a 78.2,CH 76.7, CH 76.4,CH
8 22.6, CH; 22.2,CH; 22.3,CHjs 22.3,CHjs 22.0, CH, 21.9, CH,
9 39.5, CHs a a 39.5, CHs 38.2,CH; 38.1, CHs
17 168.5, C 169.3,C 169.1,C 168.3, C 168.4,C 169.0, C
27 128.7,C 129.0,C 1294,C 128.6,C 128.7,C 1293,C
37 140.8, CH 138.3, CH 138.8, CH 139.1, CH 139.2,CH 138.8, CH
4”7 16.1, CH3 15.6, CH3 14.1, CH; 15.7, CH3 15.8, CH3 14.2, CH3
57 20.7, CHs 20.3, CHs 12.0, CHs 20.4, CHs 20.5, CHs 11.9, CHs

2Signal to weak to be observed
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Fig. S186 Experimental vs GIAO NMR shift of compounds 1 to 20

Compound 1
position Exp 1a 1b 1c 1d Appm Appm Appm Appm
1 100.10 95.88 99.16 103.50 98.01 4.22 0.94 -3.40 2.09
2 68.00 6494 66.62 6736 67.46 3.06 1.38 0.64 0.54
3 70.10 67.88 70.63 67.46 7239 2.22 -0.53 2.64 -2.29
4 7150 7206 7249 7138 7036 -056 -0.99 0.12 1.14
5 66.40 66.92 66.61 69.61 63.67 -052 -0.21 -3.21 273
6 16.50 14.72 1230 16.69 14.61 1.78 4.20 -0.19 1.89
2 64.30 62.03 66.09 67.02 63.40 2.27 -1.79  -2.72 0.90
3 2840 26.12 26.22 30.43 27.48 2.28 2.18 -2.03 0.92
4 21.10 20.35 21.44 21.03 2295 0.75 -0.34 0.07 -1.85
5 55.80 56.53 48.06 59.48 56.32 -0.73 7.74 -3.68 -0.52
6 36.70 37.70 35.85 34.21 37.06 -1.00 0.85 2.49 -0.36
7 73.50 7289 7297 7825 75.01 0.61 0.53 -4.75 -1.51
8 21.80 21.62 20.60 1884 2351 0.18 1.20 2.96 -1.71
9 39.20 4251 37.43 37.12 4429 -331 1.77 2.08 -5.09
STD 1.90 2.31 2.54 2.04
RMSD 1.38 1.52 1.59 1.43
Experimental NMR data vs GIAO calculations
100 ~
80
g
—
£
E 60
o
2
2
5 401
20 4 ® rr=0.9971
® — y =0.97 + 0.60%x
2ID 4ID GID BID l[;ll{}

experimental NMR shifts (ppm)
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Compound 2

position Exp la 1b 1c 1d Appm Appm Appm Appm
1 100.20 99.96 101.03 99.09 102.67 0.24 -0.83 1.11 -2.47
2 68.30 67.17 66.01 66.34 6886 1.13 229 196 -0.56
3 69.60 66.65 71.99 72.18 6836 2.95 -2.39 -258 1.24
4 71.70 69.63 7249 67.00 73.47 2.07 -0.79 4.70 -1.77
5 66.10 66.31 62.30 62.86 59.17 -0.21 380 3.24 6.93
6 16.50 17.67 16.17 1897 19.59 -1.17 0.33 -2.47 -3.09
2 62.50 65.78 63.90 60.20 63.75 -3.28 -1.40 230 -1.25
3 30.20 24.82 29.92 31.18 29.74 5.38 0.28 -0.98 0.46
4 2140 18.47 2252 24.10 20.25 2.93 -1.12 -2.70 1.15
5 56.40 51.84 54.04 55.60 59.14 4.56 2.36 0.80 -2.74
6 40.60 43.83 39.66 43.58 40.86 -3.23 094 -298 -0.26
7 7410 73.83 73.89 76.19 68.94 0.27 0.21 -2.09 5.16
8 2250 26.17 2341 19.68 24.03 -3.67 -0.91 2.82 -1.53
9 39.90 37.12 35.29 39.67 40.93 2.78 4.61 0.23 -1.03
STD 2.78 1.98 2.46 2.79
RMSD 1.67 1.41 1.57 1.67
Experimental NMR data vs GIAO calculations
100 ~
80 1
E
[«
—
%]
E=
£ 60
uwl
o
=
=
o
=
o 40 +
® r=0.9932
20_ ]
— ¥ =0.99 + -0.45%x
20 40 60 80 100

experimental NMR shifts (ppm)
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Compound 3

position Exp 1la 1b 1c 1d Appm Appm Appm Appm
1 99.90 94.46 97.45 99.24 103.64 5.44 2.45 0.66 -3.74
2 72.30 73.42 71.84 7097 7384 -1.12 0.46 1.33 -1.54
3 7290 73.49 73.29 72.68 75.37 -0.59 -0.39 0.22 -2.47
4 75.80 75.85 76.22 74.66 73.09 -0.05 -0.42 1.14 2.71
5 67.50 69.32 67.06 63.88 69.21 -1.82 0.44 3.62 -1.71
6 17.80 15.94 20.59 20.28 22.74 1.86 -2.79 248 -4.94
2 62.70 62.00 62.43 64.17 59.92 0.70 0.27 -1.47  2.78
3 29.90 30.60 26.55 27.56 2596 -0.70 3.35 2.34 3.94
4 21.30 26.79 2231 2398 23.12 -549 -1.01 -2.68 -1.82
5 56.00 55.01 53.49 51.75 54.73 0.99 2.51 4.25 1.27
6 40.00 40.15 4290 44.46 4030 -0.15 -290 -446 -0.30
7 7450 74.65 7830 73.39 73.00 -0.15 -380 1.11 1.50
8 22.50 19.39 23.25 24.05 21.83 3.11 -0.75 -1.55 0.67
9 39.50 42.67 38.09 37.51 38.17 -3.17 141 1.99 1.33
STD 2.53 2.04 2.42 2.53
RMSD 1.59 1.43 1.56 1.59
Experimental NMR data vs GIAO calculations
100 -
80
g
2
%]
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(7]
o
=
o]
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Compound 4

position Exp la 1b 1c 1d Appm  Appm Appm Appm
1 97.20 9994 95.75 100.50 97.01 -2.74 1.45 -3.30 0.19
2 71.40 73.71 69.82 68.76  72.63 -2.31  1.58 2.64 -1.23
3 6690 6796 65.19 6393 63.79 -1.06 1.71 2.97 3.11
4 71.80 69.33 70.70 71.22 73.71 2.47 1.10 0.58 -1.91
5 66.00 6833 6792 6335 6835 -233 -192 265 -2.35
6 16.30 16.05 18.77 11.76 18.79 0.25 -247 4.54 -2.49
2 61.90 64.57 64.37 59.16 61.74 -2.67 -247 2.74 0.16
3 30.10 31.07 26.83 29.81 32.17 -0.97 3.27 0.29 -2.07
4 21.40 22.61 22.88 22.56 2244 -1.21 -148 -1.16 -1.04
5 56.60 54.42 55.27 57.83 54.82 2.18 1.33 -1.23  1.78
6 41.30 40.23 4423 46.19 38.79 1.07 -293 -489 251
7 74.80 82.24 7454 75.70 78.18 -7.44 0.26 -0.90 -3.38
8 22.60 22.86 19.72 17.91 20.18 -0.26 2.88 4.69 2.42
9 39.90 46.58 4494 4045 42.32 -6.68 -5.04 -0.55 -2.42
1” 167.10 159.06 166.58 171.52 164.95 8.04 0.52 -4.42 2.15
27 127.30 131.60 128.28 127.43 127.17 -430 -0.98 -0.13 0.13
37 138.70 137.31 139.88 137.19 140.72 1.39 -1.18 1.51 -2.02
4 1580 16.18 9.78 1366 1645 -0.38 6.02 2.14 -0.65
57 20.40 17.95 25.33 16.64 15.15 2.45 -493 376 5.25
STD 341 2.76 2.76 2.31
RMSD  1.85 1.66 1.66 1.52
Experimental NMR data vs GIAO calculations
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g
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position Exp 1a 1b 1c 1d Appm Appm Appm Appm
1 99.40 95.87 9895 99.99 99.83 3.53 0.45 -0.59 -043
2 7240 73.30 74.13 7326 7170 -090 -1.73 -0.86 0.70
3 69.10 69.75 6895 67.78 65.18 -0.65 0.15 1.32 3.92
4 73.70 7209 76.66 72.25 7494 161 -296 1.45 -1.24
5 6790 6868 70.60 6938 7095 -0.78 -2.70 -1.48 -3.05
6 1640 16.32 1580 19.21 1731 0.08 0.60 -2.81 -0.91
2 6740 69.75 6874 6843 70.04 -235 -134 -1.03 -2.64
3 30.30 27.26 30.51 29.19 24.68 3.04 -0.21 111 5.62
4 22,20 23.00 19.48 22.28 2161 -0.80 2.72 -0.08 0.59
5 57.10 55.75 57.16 60.63 53.04 1.35 -0.06 -3.53 4.06
6 39.00 4429 39.21 3693 39.84 -529 -0.21 2.07 -0.84
7 7590 7720 77.26 80.34 76.73 -130 -136 -4.44 -0.83
8 2250 21.18 2268 19.17 21.73 1.32 -0.18 3.33 0.77
9 3940 3743 4254 36.66 3793 1.97 -3.14 274 1.47
1~ 167.60 169.18 16791 166.59 173.87 -1.58 -0.31 1.01 -6.27
27 116.50 117.49 120.34 118.01 113.41 -099 -3.84 -151 3.09
37 160.50 157.66 158.84 161.16 154.25 2.84 1.66 -0.66 6.25
4 2750 2426 27.08 23.20 26.56 3.24 0.42 4.30 0.94
5 20.50 19.80 23.31 1733 2231 0.70 -2.81  3.17 -1.81
STD 2.18 1.70 2.34 3.03
RMSD 1.48 1.30 1.53 1.74
Experimental NMR data vs GIAO calculations
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140
E_ 120 ~
2
(5]
£ 100 A
E
= 80
2
5 60
40 -
® r*=0.9987
20 1 —— y =1.00 + -0.35%x
ZID 4ID 6ID BID l[;{} lé{] 15.0 lﬁlD

experimental NMR shifts {ppm)
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Compound 6

position Exp la 1b 1c 1d Appm  Appm Appm Appm
1 100.00 99.66 96.67 98.44 100.40 0.34 3.33 1.56 -0.40
2 65.30 6448 71.11 62.41 69.83 0.82 -5.81 2.89 -4.53
3 73.50 72.14 6841 72.32 74.12 1.36 5.09 1.18 -0.62
4 68.90 69.13 71.71 60.71 70.26 -0.23 -2.81 8.19 -1.36
5 65.80 62.27 67.83 63.71 62.96 3.53 -2.03 2.09 2.84
6 16.30 20.10 15.38 1896 16.55 -3.80 0.92 -2.66 -0.25
2 62.20 63.27 63.13 59.76 59.34 -1.07 -093 244 2.86
3 3040 29.55 34.09 2899 3348 0.85 -3.69 141 -3.08
4 21.50 21.70 23.75 22.53 18.67 -0.20 -2.25 -1.03 2.83
5 56.50 57.89 59.00 56.06 5889 -139 -2.50 044 -2.39
6 40.70 4153 46.85 3892 39.18 -0.83 -6.15 1.78 1.52
7 74.10 69.61 77.43 69.31 74.00 4.49 -3.33 4.79 0.10
8 22.50 20.64 27.59 23.14 19.99 1.86 -5.09 -0.64 2.51
9 40.00 40.41 4246 4299 41.05 -041 -246 -299 -1.05
1” 167.30 165.87 164.78 166.89 166.70 1.43 2.52 0.41 0.60
27 128.00 129.99 130.44 13135 126.33 -199 -2.44 -335 1.67
37 136.80 133.34 136.54 135.47 132.21 3.46 0.26 1.33 4.59
4 15.50 14.25 14.61 10.76 13.74 1.25 0.89 4.74 1.76
57 20.30 20.83 23.84 16.63 20.56 -0.53 -3.54 3.67 -0.26
STD 1.97 2.98 2.79 2.26
RMSD 1.40 1.73 1.67 1.50
Experimental NMR data vs GIAO calculations
160
140
E 1201
o
e
£ 100 -
5
S s80-
=
g
5 60 1
40 -
-0 ® r=10.9990
i — y = 0.99 + 0.35%x
20 40 60 80 100 120 140 160
experimental NMR. shifts (ppm)
Compound 7
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position Exp 1a 1b 1c 1d Appm Appm Appm Appm

1 100.00 99.74 99.92 99.21 97.80 0.26 0.08 0.79 2.20
2 6540 61.86 63.18 6493 62.89 3.54 2.22 0.47 2.51
3 73.00 7454 7546 7095 6830 -154 -2.46 2.05 4.70
4 69.20 7152 7121 7352 69.84 -232 -2.01 -432 -0.64
5 66.20 64.28 66.28 67.58 66.43 1.92 -0.08 -1.38 -0.23
6 16.30 2098 14.22 18.31 10.45 -4.68 2.08 -2.01 5.85
2 63.80 64.61 6281 6247 6340 -0.81 0.99 1.33 0.40
3 2870 3150 3225 3049 2595 -2.80 -355 -1.79 275
4 21.20 20.61 20.85 16.97 18.18 0.59 0.35 423 3.02
5 56.20 5852 5491 5236 53.01 -232 1.29 3.84 3.19
6 3750 37.78 33.00 3993 31.16 -0.28 4.50 -243  6.34
7 73.70 69.46 70.18 65.19 7848 4.24 3.52 8.51 -4.78
8 2190 25.19 16.44 19.84 23.83 -3.29 5.6 2.06 -1.93
9 39.60 36.53 3990 3898 37.16 3.07 -0.30 0.62 2.44
1~ 165.60 166.02 162.79 165.73 165.08 -0.42 2.81 -0.13  0.52
27 116.30 117.19 11499 11040 111.75 -0.89 1.31 5.90 4,55
37 15590 153.62 154.65 159.54 161.70 2.28 1.25 -3.64 -5.80
4 26.80 27.05 29.05 2198 2273 -0.25 -2.25 4.82 4.07
5 1990 18.75 17.22 18.78 1499 1.15 2.68 1.12 491
STD 2.36 2.34 3.26 3.26
RMSD 1.54 1.53 1.81 1.81
Experimental NMR data vs GIAO calculations
160 -
140
E 120 A
=
E 100 -
G
o
g 80 4
2
5 60
40
® rr=0.9985
20 ~ — y =0.99 + 1.05%x
2|D 4ID GID EID l[I}{} lEI{} 15,0 lEI-D
experimental NMR shifts (ppm])
Compound 8
position Exp 1a 1b 1c 1d Appm Appm Appm Appm
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100.60 100.39 94.15 99.96 100.08 0.21 6.45 064 0.52
68.80 6293 7057 6839 7163 587 -1.77 041 -2.83
6740 70.62 67.12 68.76 7441 -3.22 028 -1.36 -7.01
7390 7168 7524 7179 69.09 222 -134 211 481
64.80 62.75 6878 66.96 6246 205 -3.98 -2.16 234
16.20 1452 18.63 1342 1444 168 -243 278 1.76
64.00 6033 6280 6590 62.61 3.67 1.20 -190 139
2890 27.67 28.88 27.17 28.47 123 0.02 1.73 043
20.80 19.81 22.27 2049 2003 099 -147 031 0.77
5530 61.38 54.63 5528 54.17 -6.08 0.67 0.02 1.13
3820 34.80 33.00 4098 33.62 340 520 -2.78 458
75.00 74.83 76.67 7057 69.84 0.17 -1.67 4.43 516
2220 23,54 19.27 1939 18.72 -134 293 281 348
3850 38.36 40.21 4066 4193 0.14 -1.71 -2.16 -3.43
167.00 162.93 164.30 173.03 17131 4.07 270 -6.03 -4.31
127.80 128.80 125.78 128.23 125.68 -1.00 2.02 -0.43 212
136.80 133.86 140.78 136.18 138.10 294 -398 0.62 -1.30
1550 1549 1779 2229 1882 0.01 -2.29 -6.79 -3.32
2040 23.11 1997 2359 20.62 -2.71 043 -3.19 -0.22

gD wN Kk
Ty Y e RN O RN~ ®WN R

STD 2.77 278 284 3.23
RMSD 1.66 1.67 1.68 1.80

Experimental NMR data vs GIAO calculations

160 -

140 ~

120 ~

100 ~

GIAO NMR shifts (ppm)
[2.s]
L)

® rrF=0.29980
— y =0.98 + 0.35%x

T T T T
20 40 60 80 100 120 140 160
experimental NMR shifts (ppm)

Compound 9

position Exp 1a 1b 1c 1d Appm  Appm Appm Appm
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experimental NMR. shifts (ppm)
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1 100.10 102.34 101.02 101.88 104.57 -2.24 -0.92 -1.78 -4.47
2 68.30 66.72 67.73 69.18 70.81 1.58 0.57 -0.88 -2.51
3 67.60 68.27 73.69 6533 7034 -0.67 -6.09 2.27 -2.74
4 73.80 78.08 7400 7397 77.25 -428 -0.20 -0.17 -3.45
5 65.20 63.68 65.57 67.52 63.22 1.52 -0.37 -2.32 1.98
6 16.30 17.82 15.72 21.10 1465 -1.52 0.58 -4.80 1.65
2 6550 64.35 69.45 7168 7245 1.15 -395 -6.18 -6.95
3 2730 27.06 2836 22.14 2895 0.24 -1.06 5.16 -1.65
4 20.70 2247 19.67 16.54 18.28 -1.77 1.03 4.16 2.42
5 55.20 52,15 5226 5545 54,19 3.05 2.94 -0.25 1.01
6 3460 3468 34.03 3754 3859 -0.08 0.57 -2.94 -3.99
7 7410 7544 7249 7452 70.62 -134 161 -0.42 3.48
8 21.70 2246 21.60 26.24 1950 -0.76 0.10 -4.54 2.20
9 38.10 36.00 33.67 3828 3348 2.10 4.43 -0.18 4.62
17 167.00 166.37 170.84 166.27 166.14 0.63 -3.84 0.73 0.86
27 127.70 129.27 128.23 120.79 12598 -1.57 -0.53 6.91 1.72
3”7 137.10 13597 134.80 140.69 136.26 1.13 2.30 -3.59 0.84
4 1560 1385 13.25 2042 1139 1.75 2.35 -4.82 4.21
57 20.50 20.05 1999 1476 20.15 0.45 0.51 5.74 0.35
STD 1.76 2.45 3.72 3.13
RMSD 1.33 1.56 1.93 1.77
Experimental NMR data vs GIAO calculations
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Compound 10

position Exp la 1b 1c 1d Appm  Appm Appm Appm
1 99.90 100.13 100.79 96.57 97.66 -0.23 -0.89 333 2.24
2 68.60 66.88 61.24 67.77 7182 172 736 0.83 -3.22
3 68.00 69.78 61.70 71.13 67.67 -1.78 630 -3.13 0.33
4 73.00 73.01 71.08 6821 7192 -0.01 192 479 1.08
5 6490 62.21 5834 6398 6129 269 656 092 361
6 16.20 13.29 1529 13.88 1348 291 091 232 272
2 63.70 65.45 63.76 58.19 65.83 -1.75 -0.06 551 -2.13
3 29.10 2835 27.21 33.14 3030 0.75 1.89 -4.04 -1.20
4 2130 2449 2409 2552 2035 -3.19 -2.79 -422 0.95
5 56.20 55.29 57.54 4743 5248 091 -134 877 3.72
6 38.00 3791 3643 3535 41.21 0.09 157 265 -3.21
7 73.80 7232 7207 7450 75.53 1.48 1.73 -0.70 -1.73
8 21.90 24.12 2346 2649 2530 -2.22 -156 -459 -3.40
9 39.80 41.78 3698 3892 3991 -198 282 0.88 -0.11
17 165.60 166.94 165.18 170.08 167.11 -1.34 042 -448 -1.51
27 116.00 111.62 115.41 120.72 116.67 438 059 -4.72 -0.67
37 156.30 156.33 157.15 153.61 160.04 -0.03 -0.85 2.69 -3.74
4~ 2690 3199 2738 30.53 2752 -5.09 -0.48 -3.63 -0.62
57 20.00 18.86 20.64 1949 1920 1.14 -064 0.51 0.80

STD 2.24 2.75 3.86 2.28
RMSD  1.50 1.66 1.97 1.51

Experimental NMR data vs GIAO calculations
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Compound 11

position Exp la 1b 1c 1d Appm  Appm Appm Appm
1 97.10 97.03 95.14 97.49 101.78 0.07 1.96 -0.39 -4.68
2 68.30 65.09 67.33 73.45 68.82 3.21 0.97 -5.15 -0.52
3 70.10 67.79 6597 67.19 69.87 231 4.13 291 0.23
4 68.90 65.33 70.38 61.65 71.05 3.57 -1.48 7.25 -2.15
5 6590 68.56 65.68 59.92 6140 -2.66 0.22 5.98 4.50
6 16.10 15.03 16.13 12.70 1486 1.07 -0.03 3.40 1.24
2 61.80 58.32 63.12 6450 5394 3.48 -1.32 -2.70 7.86
3 30.10 3345 30.38 2746 29.27 -3.35 -0.28 2.64 0.83
4 21.40 19.88 20.13 19.38 23.16 1.52 1.27 2.02 -1.76
5 56.70 5796 5834 56.06 56.68 -1.26 -1.64 0.64 0.02
6 4140 4161 4106 38.62 4251 -0.21 0.34 2.78 -1.11
7 7530 7558 7871 76.49 75.16 -0.28 -341 -1.19 0.14
8 22,70 2548 23.81 2134 26.63 -2.78 -1.11 1.36 -3.93
9 3990 43,54 42,15 3563 42.08 -3.64 -2.25 4.27 -2.18
1” 166.50 166.10 164.13 164.42 168.27 0.40 2.37 2.08 -1.77
27 127.30 124.01 124.64 131.61 127.57 3.29 2.66 -4.31  -0.27
37 139.50 143.15 138.93 142.82 144.27 -3.65 0.57 -3.32 477
4~ 15.40 14.10 1830 11.76 8.77 1.30 -290 3.64 6.63
57 20.10 23.07 1884 13.76 20.26 -2.97 1.26 6.34 -0.16
1 166.60 167.68 167.79 167.28 16543 -1.08 -1.19 -0.68 1.17
2" 126.70 127.91 125.48 131.28 12794 -1.21 1.22 -4.58 -1.24
3 137.80 132.01 135.83 136.69 141.19 5.79 1.97 1.11 -3.39
47 15.60 12.78 13.15 1791 1551 2.82 2.45 -2.31  0.09
57 20.20 2479 18.70 16.16 18.73 -459 1.50 4.04 1.47
STD 2.78 1.87 3.46 3.04
RMSD 1.67 1.37 1.86 1.74
Experimental NMR data vs GIAO calculations
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Compound 12

position Exp 1a 1b 1c 1d Appm Appm Appm Appm
1 97.20 9242 93.77 9276 98.50 4.78 3.43 4.44 -1.30
2 71.40 7147 7544 7241 7861 -0.07 -4.04 -1.01 -7.21
3 64.70 65.79 64.16 6552 6266 -1.09 0.54 -0.82 2.04
4 7400 7792 7410 8152 7444 -392 -0.10 -7.52 -0.44
5 64.50 6796 6565 69.09 6235 -346 -1.15 -459 2.5
6 16.10 14.18 20.61 10.88 17.16 1.92 -4.51 5.22 -1.06
2 61.80 61.09 6243 56.88 68.76 0.71 -0.63 492 -6.96
3 30.10 33.35 3081 3098 3159 -325 -0.71 -0.88 -1.49
4 21.30 19.51 23.89 2251 2436 1.79 -2.59 -1.21 -3.06
5 56.60 61.43 5749 5584 55.04 -483 -0.89 0.76 1.56
6 4130 35.12 4139 4257 3690 6.18 -0.09 -1.27 4.40
7 7530 75.00 7496 70.76 70.18 0.30 0.34 4.54 5.12
8 22.60 1741 1890 29.46 22.52 5.19 3.70 -6.86 0.08
9 3990 36.37 39.84 39.01 43.75 353 0.06 0.89 -3.85
1” 166.80 166.57 168.66 165.58 166.22 0.23 -1.86 1.22 0.58
27 127.10 12991 125.47 132.08 126.12 -2.81 1.63 -4.98 0.98
37 139.30 142.00 136.26 134.41 14236 -2.70 3.04 4.89 -3.06
4 1560 17.39 1990 1159 17.16 -1.79 -430 4.01 -1.56
57 2040 12,51 20.13 1859 24.27 7.89 0.27 1.81 -3.87
1 166.90 163.83 165.12 169.96 167.82 3.07 1.78 -3.06 -0.92
2" 127.60 128.69 125.24 123.13 121.52 -1.09 2.36 4.47 6.08
3 137.30 133.14 141.20 136.39 135.85 4.16 -390 0.91 1.45
4 15.70 1536 13.61 11,79 1294 0.34 2.09 3.91 2.76
57 2040 1588 22.05 1840 2399 4.52 -1.65 2.00 -3.59
STD 3.44 2.37 3.75 3.36
RMSD 1.85 1.54 1.94 1.83
Experimental NMR data vs GIAO calculations
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position Exp 1a 1b 1c 1d Appm Appm Appm Appm
1 96.30 99.13 93.16 94.00 97.73 -2.83 3.14 230 -1.43
2 71.40 7598 73.33 71.08 68.01 -458 -193 0.32 3.39
3 71.20 72.81 71.28 7157 6847 -161 -0.08 -0.37 273
4 7290 69.34 8045 7758 69.50 3.56 -7.55 -4.68 3.40
5 67.30 69.79 6948 6869 7239 -249 -2.18 -1.39 -5.09
6 17.00 17.07 16.32 21.16 1504 -0.07 068 -4.16 1.96
2 61.50 61.11 59.11 58.61 66.01 0.39 239 289 -451
3 29.90 26.65 2892 24.15 34.66 3.25 098 575 -4.76
4 21.10 15.82 23,59 1797 2242 528 -249 313 -1.32
5 56.40 56.59 51.88 54.71 63.12 -0.19 452 1.69 -6.72
6 4130 43.73 39.19 43,66 4420 -2.43 211 -2.36 -2.90
7 75.40 7534 7764 6894 7883 0.06 -2.24 6.46 -3.43
8 22,50 2494 2521 2071 2271 -244 -271 179 -0.21
9 39.70 35.47 4224 4270 4441 4.23 -254 -3.00 -4.71
1” 165.90 164.14 167.03 163.34 167.19 1.76 -1.13 256 -1.29
27 126.20 126.78 124.13 125.35 123.78 -0.58 2.07 0.85 2.42
37 13990 146.43 141.53 137.43 136.22 -6.53 -1.63 2.47 3.68
4 1540 14.26 1477 16.24 11.11 1.14 063 -0.84 4.29
57 19.80 19.33 16.67 22.66 15.78 0.47 3.13 -2.86 4.02
1 166.30 165.73 167.51 165.97 164.73 0.57 -1.21 0.33 1.57
27 127.20 123.01 131.44 129.82 127.62 4.19 -4.24 -2.62 -0.42
3 136.40 136.32 141.18 129.20 134.06 0.08 -4.78 7.20 2.34
4 15.10 13.98 13,53 10.87 1492 1.12 1.57 4.23 0.18
57 20.00 18.27 20.81 15.37 16.96 1.73 -0.81 4.63 3.04
STD 2.80 2.80 3.27 3.33
RSMD 1.67 1.67 1.81 1.83
Experimental NMR data vs GIAO calculations
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position Exp 1a 1b 1c 1d Appm Appm Appm Appm
1 99.50 99.87 106.18 98.22 100.03 -0.37 -6.68 1.28 -0.53
2 65.90 65.89 63.89 6855 68.62 0.01 201 -2.65 -2.72
3 70.30 66.57 6856 77.11 69.88 3.73 1.74 -6.81 042
4 70.60 76.40 68.39 6540 66.99 -580 221 520 3.61
5 63.80 68.21 61.16 61.08 64.66 -4.41 2.64 272 -0.86
6 15.60 17.22 1399 1551 1037 -1.62 1.61 0.09 5.23
2 61.90 6335 56.31 5750 5887 -145 559 440 3.03
3 30.10 26.87 2492 3253 30.59 3.23 5.18 -2.43 -0.49
4 21.20 21.87 20.75 2158 26.33 -0.67 0.45 -0.38 -5.13
5 56.20 56.73 58.32 5953 5397 -0.53 -2.12 -3.33 223
6 40.60 42,59 4219 36.27 3641 -1.99 -159 433 4.19
7 74.40 7273 7737 6951 7287 167 -297 4.89 1.53
8 22.10 2430 1592 1849 22.02 -2.20 6.18 3.61 0.08
9 39.90 36.41 42.27 3941 41.08 349 -237 049 -1.18
1” 166.10 166.78 161.09 169.09 167.67 -0.68 5.01 -299 -1.57
27 127.60 126.93 129.85 126.24 131.19 0.67 -2.25 136 -3.59
37 136.90 136.89 137.52 141.17 140.88 0.01 -0.62 -4.27 -3.98
4 13.90 17.45 1154 12.09 1405 -3.55 2.36 1.81 -0.15
57 1140 10.75 5.44 11.62 13.25 0.65 5.96 -0.22 -1.85
1 166.30 159.18 166.28 167.27 161.16 7.12 0.02 -0.97 5.14
27 126.80 128.91 130.46 126.60 13194 -2.11 -3.66 0.20 -5.14
3 137.50 137.10 141.90 139.02 137.66 0.40 -4.40 -1.52 -0.16
4 15.10 17.08 14.21 9.55 11.63 -198 0.89 5.55 3.47
57 20.00 23,57 26.81 20.19 22,65 -3.57 -6.81 -0.19 -2.65
STD 2.80 3.72 3.19 3.01
RMSD 1.67 1.93 1.79 1.73
Experimental NMR data vs GIAO calculations
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99.70 96.45 101.69 93.67 9960 3.25 -199 6.03 0.10
66.20 65.65 71.15 6831 70.74 055 -495 -2.11 -4.54
7030 73.69 7080 7481 6850 -339 -050 -451 180
71.00 69.87 69.82 69.60 7236 1.13 1.18 140 -1.36
64.10 65.58 6495 61.73 61.10 -1.48 -0.85 237 3.00
1590 17.54 20.24 1216 1361 -1.64 -434 374 229
62.20 65.22 6032 60.58 55.85 -3.02 1.88 1.62 6.35
3040 32.13 2847 3041 3047 -173 193 -0.01 -0.07
2150 18.81 26.23 2936 26.64 269 -473 -7.86 -5.14
56.50 58.19 49.22 58.79 57.12 -1.69 7.28 -2.29 -0.62
40.70 4292 3912 44.04 4364 -222 158 -3.34 -294
7460 7435 7812 8122 7270 025 -3.52 -6.62 190
2240 22.18 19.28 2585 2399 0.22 3.12 -345 -1.59
40.00 41.85 39.12 43,50 4428 -1.8 088 -3.50 -4.28
166.50 164.14 167.12 166.80 166.25 2.36 -0.62 -0.30 0.25
127.30 124.16 127.58 125.25 12891 3.14 -0.28 2.05 -l1l.61
137.80 134.34 136.48 137.22 132.56 3.46 132 058 524
1540 1229 1435 1254 16.53 3.11 1.05 286 -1.13
19.90 2050 17.70 23.13 2332 -0.60 220 -3.23 -3.42

gD wN Kk
Ty Y e RN O RN~ ®WN R

1~ 166.60 169.42 162.75 167.58 168.44 -2.82 3.85 -0.98 -1.84
27 127.00 126.51 123.80 130.40 124.18 0.49 3.20 -3.40 2.82
37 138.20 138.67 136.34 143.71 143.69 -0.47 1.86 -551 -5.49
4 15.50 18.12 14.45 17.63 19.14 -2.62 1.05 -2.13  -3.64
57 20.30 18.99 16.52 17.54 23.39 1.31 3.78 2.76 -3.09
STD 2.18 2.90 3.43 3.13
RMSD 1.47 1.70 1.85 1.77
Experimental NMR data vs GIAO calculations
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Compound 16

position Exp 1a 1b 1c 1d Appm  Appm Appm Appm
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100.20 99.73 97.81 100.06 96.81 047 239 0.14 3.39
66.80 67.03 67.68 6712 70.00 -0.23 -0.88 -0.32 -3.20
7120 77.24 7059 7253 7291 -6.04 061 -133 -1.71
7150 69.65 73.08 7204 69.12 185 -158 -054 238
6490 70.51 6536 66.19 6871 -5.61 -0.46 -1.29 -3.81
16.40 13.73 18.47 1568 1464 267 -2.07 0.72 1.76
64.10 66.21 6580 67.78 6240 -2.11 -1.70 -3.68 1.70
29.20 2954 2647 3070 2591 -034 273 -150 3.29
21.70 23,53 2458 2006 2597 -1.83 -2.88 164 -4.27
56.70 54.16 58.19 51.74 52.16 254 -149 496 454
38.10 37.65 40.07 36.19 3855 045 -197 191 -045
7460 7795 69.15 73.77 7594 -335 545 083 -1.34
2230 21.63 2054 2361 1933 0.67 1.76 -131 297
40.20 4446 37.63 38.97 4581 -4.26 257 1.23 -5.61
167.00 164.87 164.90 169.42 166.72 2.13 210 -2.42 0.28
127.80 133.86 126.52 130.38 124.62 -6.06 1.28 -2.58 3.18
137.90 138.45 138.04 13496 14589 -0.55 -0.14 294 -7.99
15.80 17.54 10.20 14.00 13.14 -1.74 5.60 1.80 2.66
2040 22.02 1946 2135 2041 -162 094 -095 -0.01

gD wN Kk
Ty Y e RN O RN~ ®WN R

1~ 167.10 162.30 166.86 167.78 167.36 4.80 0.24 -0.68 -0.26
27 127.50 129.15 126.64 12895 12839 -1.65 0.86 -1.45 -0.89
37 138.60 140.19 138.25 137.19 134.88 -1.59 0.35 1.41 3.72
4 16.00 17.72 16.11 14.30 16.60 -1.72 -0.11 1.70 -0.60
57 20.70 21.69 24.50 14.19 21.93 -0.99 -3.80 6.51 -1.23
STD 2.73 2.31 2.31 3.16
RMSD 1.65 1.52 1.52 1.78
Experimental NMR data vs GIAO calculations
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Compound 17

position Exp 1a 1b 1c 1d Appm  Appm Appm Appm
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100.00 106.20 96.92 98.28 102.81 -6.20 3.08 172  -2.81
68.20 62.17 7000 69.73 66.63 6.03 -1.80 -1.53 1.57
67.10 70.55 68.02 6492 6533 -3.45 -0.92 218 1.77
7400 69.79 76,53 7525 75.09 421 -253 -1.25 -1.09
6440 62.23 6392 6116 70.04 217 048 324 -5.64
16.00 17.06 15,52 20.81 1556 -1.06 0.48 -4.81 044
62.00 62.87 6088 63.55 6278 -0.87 112 -155 -0.78
30.00 35,56 3035 3190 2896 -556 -035 -190 1.04
21.20 2439 2383 2299 1562 -3.19 -2.63 -1.79 558
56.20 54.97 5692 5714 5492 123 -0.72 -094 1.28
40.60 3339 40.63 44.15 4209 7.21 -0.03 -3.55 -1.49
7430 77.04 7479 7385 77.05 -274 -0.49 045 -2.75
2230 2475 26.19 2366 2138 -2.45 -3.89 -136 0.92
39.70 38.24 38.27 36.93 38.41 146 143 2.77 1.29
165.40 165.15 165.15 167.40 163.67 0.25 0.25 -2.00 1.73
119.40 121.28 122.14 123.73 122.21 -1.88 -2.74 -433 -2.81
141.90 141.49 142.73 140.94 14491 041 -083 096 -3.01
134.50 140.71 132.28 135.54 133.03 -6.21 2.22 -1.04 147
129.60 131.46 126.39 130.89 126,55 -1.86 3.21 -1.29 3.05
128.90 134.16 133.35 128.67 134.01 -526 -445 0.23 -511
127.80 130.23 127.17 12292 128.16 -2.43 0.63 4.88 -0.36
128.90 123.93 126.66 131.02 130.95 4.97 2.24 -2.12 -2.05
129.60 125.16 128.99 131.86 130.13 444 061 -2.26 -0.53

©O© 00 ~NO O b W N B
il i iy RN AR No g s 0N e

STD 3.84 203 2.35 2.58
RMSD 1.96 1.42 1.53 1.61

Experimental NMR data vs GIAO calculations
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Compound 18

position Exp 1a 1b 1c 1d Appm Appm Appm Appm
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100.00 97.46 9893 96.89 10292 254 1.07 311 -2.92
68.40 66.85 6836 64.05 69.82 155 004 435 -1.42
67.10 65.57 67.00 67.14 63.27 153 010 -0.04 3.83
7400 73.80 7501 7063 71.81 020 -1.01 337 219
6450 65.09 6241 69.31 6224 -059 209 -481 226
16.00 16.79 19.40 15.76 1433 -0.79 -3.40 0.24 1.67
62.10 62.16 6043 60.63 68.06 -0.06 1.67 147  -5.96
2990 2592 3011 27.03 2855 398 -0.21 2.87 1.35
21.20 21.87 2161 2364 21.20 -0.67 -0.41 -2.44 -0.00
56.10 56.52 56.81 5535 5515 -0.42 -0.71 0.75 0.95
40.30 36.72 36.09 39.48 3635 358 421 082 3.95
7430 73.84 7400 7261 76.08 046 0.30 1.69 -1.78
2210 23.48 2386 23.83 2218 -138 -1.76 -1.73 -0.08
39.60 46.23 36.20 3390 36.41 -6.63 340 570 3.9
165.80 166.98 164.22 163.38 169.12 -1.18 1.58 242 -3.32
118.10 121.23 117.32 116.38 117.02 -3.13 0.78 1.72 1.08
144.20 145.11 147.69 149.10 142.24 -091 -3.49 -490 1.96
133.80 136.84 131.34 135.89 12855 -3.04 246 -2.09 5.25
128.10 125.01 129.86 134.63 129.34 3.09 -1.76 -6.53 -1.24
130.30 134.81 130.32 134.07 13193 -451 -0.02 -3.77 -1.63
128.70 125.91 121.21 129.12 13224 2.79 749 -042 -3.54
130.30 126.23 130.65 129.50 129.84 4.07 -035 080 0.46
128.10 133.00 126.07 125.82 12858 -4.90 2.03 2.28 -0.48

©O© 00 ~NO O b W N B
il i iy RN AR No g s 0N e

STD 2.85 238 3.08 267
RMSD 1.69 1.54 1.76 1.64

Experimental NMR data vs GIAO calculations
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Compound 19

position Exp 1a 1b 1c 1d Appm Appm Appm Appm
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96.80 91.39 95.14 9410 93.23 541 166 270 3.57
68.20 65.64 7039 6356 67.52 256 -2.19 4.64 0.68
68.90 68.78 67.52 65.19 67.29 0.12 138 371 1.61
76.50 7472 79.00 76.49 79.83 178 -250 0.01 -3.33
6590 59.77 6843 63.77 7124 613 -253 213 -534
16.00 19.83 1749 1582 16.92 -3.83 -149 0.18 -0.92
62.00 6191 6430 6507 66.73 0.09 -230 -3.07 -4.73
29.70 3468 29.79 3324 2332 -498 -0.09 -354 6.38
2110 21.64 23.82 21.12 2177 -0.54 -2.72 -0.02 -0.67
56.20 58.81 56.39 54.02 56.79 -2.61 -0.19 2.18 -0.59
40.80 39.20 40.00 3591 4038 1.60 0.80 4.89 0.42
7520 79.20 69.54 8041 7486 -400 566 -521 0.34
2230 1795 2337 2156 19.78 435 -1.07 0.74 252
39.60 39.70 36.83 38.83 3554 -0.10 2.77 0.77 4.06
166.50 170.57 169.16 167.81 169.81 -4.07 -2.66 -1.31 -3.31
127.60 131.78 127.82 130.89 134.17 -4.18 -0.22 -3.29 -6.57
138.00 137.54 131.70 140.72 137.65 0.46 630 -2.72 0.35
1400 12.18 9.65 10.70 12,68 182 435 3.30 1.32
1160 1592 17.74 9.39 9.97 -432 -6.14 221 1.63
166.50 171.71 164.37 163.77 166.46 -5.21 213 273 0.04
127.60 122.58 126.72 126.42 119.01 5.02 0.88 1.18  8.59
138.00 141.32 144.15 139.20 136.27 -3.32 -6.15 -1.20 1.73
14.00 15.07 13.86 13.84 1595 -1.07 0.14 0.16 -1.95
11.60 10.10 1393 8.92 1131 150 -233 268 0.29
101.60 101.26 101.36 101.22 103.94 0.34 0.24 038 -2.34
70.10 7571 7278 75.15 7175 -5.61 -2.68 -5.05 -1.65
70.10 73.83 68.63 65.05 7152 -3.73 147 505 -1.42
7140 67.67 7158 7134 63.8 3.73 -0.18 0.06 7.5
68.90 69.40 6889 7169 7635 -050 001 -2.79 -7.45
17.50 24.00 20.24 2041 1876 -6.50 -2.74 -291 -1.26
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STD 3.52 2.85 2.85 3.68
RMSD  1.88 1.69 1.69 1.92

Experimental NMR data vs GIAO calculations
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GIAO NMR shifts (ppm)

60

40 4

204

1 96.90 101.72 92.00 97.09 97.08 -482 490 -0.19 -0.18
2 68.10 63.10 63.95 66.20 67.80 5.00 4.15 190 0.30
3 68.80 72.73 6880 70.27 6420 -3.93 -0.00 -1.47 4.60
4 76.30 76.65 75.57 7091 8434 -035 0.73 539 -8.04
5 66.10 69.02 64.19 6296 6737 -292 191 314 -1.27
6 16.20 16.52 14.42 11.02 16.84 -032 178 518 -0.64
2 61.80 6350 65.82 60.81 5813 -1.70 -4.02 099 3.67
3 30.10 3448 3168 2488 3330 -438 -1.58 522 -3.20
4 21.40 2128 18.14 2540 20.06 0.12 326 -4.00 1.34
5 56.70 53.20 5459 58.69 55.57 350 211 -1.99 1.13
6 4150 43,70 38.66 42.02 4149 -2.20 2.84 -0.52 0.01
7 7550 7499 77.93 76.46 7896 0.51 -2.43 -096 -3.46
8 22.60 19.27 20.10 25.62 18.47 3.33 250 -3.02 4.13
9 39.80 40.64 39.74 39.27 4198 -0.84 0.06 053 -2.18
17 166.20 170.54 168.39 170.41 163.14 -434 -2.19 -421 3.06
27 126.30 125.21 123.43 122.05 127.25 1.09 2.87 425 -0.95
37 140.40 144.16 137.69 140.72 14043 -3.76 271 -032 -0.03
4” 1580 16.28 1831 19.34 21.09 -0.48 -2.51 -3.54 -5.29
57 20.20 2389 20.85 1791 2286 -3.69 -0.65 229 -2.66
1 166.50 167.98 170.02 166.44 167.34 -1.48 -3.52 0.06 -0.84
2 126.80 126.85 126.58 127.64 125.58 -0.05 0.22 -0.84 1.22
3 139.20 140.43 135.01 141.25 144.22 -1.23 419 -2.05 -5.02
4 1580 11.19 1798 1271 11.88 4.61 -2.18 3.09 3.92
57 20.20 19.88 16.47 1883 20.40 0.32 3.73 1.37 -0.20
17 101.80 102.74 102.94 106.96 103.49 -0.94 -1.14 -5.16 -1.69
27 70.30 71.43 67.62 67.04 7205 -1.13 268 3.26 -1.75
3 7040 68.87 7145 7358 7194 153 -1.05 -3.18 -1.54
47 7170 66.29 6830 74.15 7279 541 340 -2.45 -1.09
57 69.10 69.45 6547 7240 67.01 -035 363 -330 209
6" 18.00 1739 2183 2061 1780 0.61 -3.83 -2.61 0.20
STD 274 265 3.01 285

RMSD 1.66 1.63 1.73 1.69

Experimental NMR data vs GIAO calculations
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Table S3. *H and **C NMR data of compounds 1-3 (600 and 150 MHz, in CDsOD, ¢ in ppm)

Position 1 2 3
Ow, JinHz) O, type Ow, JinHz)  dc, type Ow, JinHz)  Jc, type
1 494,d(42) 1028,CH 491,d(42) 1029,CH  481,d(40) 1017,CH
3.80, dd 3.81,dd 3.40, dd
2 10042  94CH  504p)  69.9.CH ©8,39) 73.9, CH
3.58, dd 3.67,dd
3 (100, 3.6) 71.8,CH (100, 3.7) 71.7,CH 3.53,1(9.3) 74.9, CH
3.68, dd
4 (3.3,12) 73.4,CH 3.69, m 73.5,CH 2.98,1(9.2) 77.4,CH
4.04, qd
5 ©6.19) 685, CH 405 (66) 682 CH 3.73,m 69.2, CH
6 120,d (6.6) 165 CH; 120,d(6.6) 166, CH; 121,d(63) 17.9, CHs
, 3.44,td
2 (7.3,3.9) 68.4, CH 3.72, m 68.2, CH a 65.5, CH
2:20,m (12333 ? %)
3 27.5, CH, R 28.4, CH, a
2.04, m 183, m
2.11, dtd
(8.4,5.4,
& 2.7) 216,CH, 210,p(7.8)  20.8, CH, a
2.04, m
3.58,d 3.51, brs 3.20, brs
5 56.6, CH, 55.8, CH, 57.1, CH,
3.05, dt
(113, 8.6) 3.27, brs 2.60, brs
220, m
1.98, m
6 1.91, ddd 34.0, CH, 37.8, CH, a
(16.3, 4.1, 1.83, m
2.4)
4.13, ddd
7 (10.6, 6.1, 76.5, CH 3.85,m 79.0,CH 3.78, m 77.4,CH
2.5)
g 137,d(6.1) 222,CH; 134,d(61) 226,CH; 130,d(6.2) 229, CH,
9 2.90,s 38.3, CH; 2.80,s a 249, s 39.4, CH;3

2 Signal not observed
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Table S4. 'H NMR data of compounds 4-10 (600 MHz, in CDsOD or * DMSO-ds, & in ppm,

Jin Hz)
Position
4 5* 6 7 8 9 10
1 512,d (3.9) 4.87,d(4.0) 4.97,d(4.0) 499, m 498,d(40) 502,d(3.8) 501, brs
2 4,95, dd 4.75,dd 4.10, dd 4.03, dd 3.81,dd 3.81,dd 379 s
(10.6, 3.9) (10.0, 4.0) (10.6, 4.0) (10.4, 3.8) (10.2, 4.0) (10.1, 3.8)
3.75, dd
3.98, dd ' 3.91,dd 3.81,dd
3 ! 5.12, brs 5.02, d (10.4) i ) 3.79,s
(10.6, 3.4) (10.0, 3.4) (10.2, 3.4) (10.1, 3.8)
4 372, d(34) 356, m 3.83, brs 376,d(31) 230.dd@5  529,dd@32 5,
1.2) 1.3)
5 ig? 4408 590,q(66) 416468 415m ‘113)3 B8 423q66)  420m
6 1.22,d (6.6) 1.08, d (6.6) 1.21,d (6.6) 1.21,d (6.8) 1.07,d (6.6) 1.07,d (6.6) 1.05,d (6.3)
2 a a 3.42, brs a 3.43, brs 3.44, brs
2.08, m 1.82, m 221, m 2.22,m 2.23,m
3 a a
1.62, m 147, m 2.06, m 2.02, m 2.04, m
1.72,m 2.10,m 213, m 212, m
4 a a
1.63, m 1.98, m 2.02, m 2.02, m
3.40, brs 347, 8.2, 3.55, brs 3.56, brs
. 4.0)
5 a a a
2.68 3.03,d (10.0) 3.03,d (10.7)  3.06,d (9.8)
2.08, m 2.26, m 222, m 223, m
6 a a a
1.46,t 193, m 192, m 191, m
7 3.70,m 3.58, m 3.90, brs 4.18, brs 3.88, m 4.16,d (7.5) 4.17, brs
8 1.32,d (6.2) 1.19,d (6.1) 1.38,d (6.1) 1.40,d (6.3) 1.36,d (6.1) 1.38,d (6.1) 1.38,d (6.3)
9 2.64,s a 2.84,s 2.98, s 2.79,s 2.90, s 291, s
27 5.74,s 5.82,s 5.79,s
3 6.24, qd (7.3, 6.17,qd (7.2, 6.17,qd (7.3, 6.18,qd (7.3,
1.5) 1.5) 1.6) 1.6)
. 2.02,dq (7.2, 2.01,dq (7.3, 2.01,dq (7.3,
4 2.05,d 1.89,s 15) 1.94,s 16) 16) 194, s
57 1.95, s 212,s 1.95,t(1.5) 2.19,s 1.95,1(1.6) 1.95,t(1.5) 2.18,s

2 Signal not observed
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Table S5. *C NMR data of compounds 4-10 (150 MHz, in CDsOD or * DMSO-dg, J in ppm,

C type)
Position
4 5* 6 7 8 9 10

1 99.1, CH 97.5,CH 102.3, CH 102.8, CH 102.8, CH 102.4,CH 102.7,CH
2 73.0,CH 70.6, CH 67.3,CH 67.3,CH 70.4,CH 69.7, CH 69.8, CH
3 69.1, CH 66.8, CH 73.7,CH 73.1,CH 69.7,CH 69.7,CH 70.0,CH
4 73.9,CH 71.7,CH 71.0,CH 71.5,CH 74.9,CH 74.6,CH 74.1,CH
5 67.8, CH 66.1, CH 68.1, CH 68.5, CH 67.1,CH 67.1, CH 67.4,CH
6 16.5, CH3 16.3, CH3 16.1, CH3 16.4, CH3 16.7, CH3 16.4, CH; 16.6, CH3
2 66.3,CH a 67.3,CH 68.5,CH 68.2,CH 68.0, CH 68.4,CH
3 30.7, CH; 29.2 CH; a 27.3, CH; a 27.3,CH; 27.5, CH;
4 a 20.9 CH; a 21.5, CH, a 21.4,CH, 21.6, CH,
5 57.5, CH; 56.2 CH, 55.5, CH, 56.5, CH; 55.9, CH; 56.4, CH, 56.6, CH,
6 40.2, CH, 39.1 CH; a 33.9,CH; a 34.0, CH, 34.1, CH,
7 76.0, CH 74.3,CH a 76.9, CH a 76.4,CH 76.7, CH
8 22.7,CHs 22.4 CHs 22.1, CHs 22.1,CHs 22.6, CHs 21.9, CHs 22.2,CHs
9 39.7, CHs a 41.2,CH, 38.5, CHs a 38.1, CHs 38.3,CH;s
1~ 169.0,C 165.6, C 169.0, C 167.7,C 169.1,C 168.8, C 167.8,C
27 129.0,C 115.6, CH 129.0,C 116.9, CH 129.1,C 128.9,C 116.7,CH
37 140.8, CH 157.7,C 139.3,CH 159.2,C 139.3, CH 139.1, CH 159.1,C
47 16.4, CH3 26.9 CH; 15.9, CH3 27.4, CHs 16.1, CH3 15.9, CH; 27.5,CHs
57 21.0, CHs 19.9 CH; 20.5, CH3 20.4, CHs 20.9, CHs 20.6, CH3 20.5, CH3

2 Signal not observed
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Table S6. *H NMR data of compounds 11-16 (600 MHz, in CDsOD, ¢ in ppm, J in Hz)

Position
11 12 13 14 15 16
1 520,d(38) 518d(38) 516,d(39) 504d(39) 505d@40) 510 d(&0)
, 5.28, dd 4,97, dd gom 4.03, dd 4.05, dd 4,03, dd
(109,38) (106,38  *8% (105,39)  (105,40) (105, 4.0)
5.37, dd 423, dd 5.26, dd 5.31, dd
3 (110,32) (106,35  +8&m (106,35 >330S (405 34
4 393,d(34) 536,d(35) 546,t(9.3) 537,d(34) 542,d(33) 539,d(42)
5 421,q(65) 427,q(65) 3.92,m 435.(66) 437,d(7.0) 437,q(66)
6 124,d(6.6) 110,d(65) 128,d(63) 111,d(65) 111,d(65 111, d(6.6)
2 3.19,m 3.19,m a a a 347, m
217, m 219, m 223, m
3 a a a
172,m 175, m 2,07, m
211, m
4 1.98, m 2.00,m a a a
1.98,m
3.55,m 3.59, brs 3.48, m
5 a a a
2.92, m 2.95, brs 3.06, m
218, m 2.16,m 230.m
6 1.60, t 162, a a a 196 m
(115) (115) 96,
7 3.80, m 379, m 3.80, m 3.93,m 3.95,m 424, m
8 137,d(61) 135d(6.1) 138d(6l) 138d(62) 140,d(61) 142 d(6.0)
Y 281, 282, 283, 2.77,s 2.86,5 303, s
. 6.24, qd 623, qd 682 qd 6.23, qd
3 73,19 820904 7317) 914 822904 g51g
. 197, dd 1.79, dd
4 Galy  204m 1.96, m oty 2004(74) 200.d(2)
5 186,t(15) 195d(68) 183 t(16) 179,t(l4) 193 m 193, m
6.18, qd 614, qd 621, qd 6.17, qd
3 73,19 8200903 7516 @215 816403 736
197, dd
4 Galg  204m 1.94, m 1.99,m 195,d(7.3) 1.95.d(7.3)
5 186,t(15) 195d(6.8) 186t(16) 186 m  182,m 182,m

2 Signal not observed
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Table S7. **C NMR data of compounds 11-16 (150 MHz, in CD3OD, 6 in ppm, C type)

Position
11 12 13 14 15 16

1 99.0,CH 99.0,CH 98.3,CH 102.4, CH 102.6, CH 102.6, CH
2 70.2,CH 73.1,CH 73.3,CH 68.2, CH 68.3, CH 68.0, CH
3 71.6,CH 67.2,CH 71.2,CH 72.0,CH 71.3,CH 71.3,CH
4 71.3,CH 75.2,CH 72.9,CH 72.5,CH 72.4,CH 72.4,CH
5 67.8, CH 66.7, CH 69.3, CH 66.7, CH 66.9, CH 67.1, CH
6 16.4, CH3 16.6, CH3 17.6, CH3 16.5, CH3 16.4, CH3 16.4, CH;
2 67.2,CH 67.2,CH a a 68.5,CH 68.6, CH
3 30.4, CH; 30.2,CH; a a a 27.4, CH;
4 22.2,CH, 22.2,CH, a a a 21.5,CH;
5 57.2, CH; 57.2, CH; a a 55.5, CH; 56.6, CH,
6 39.3,CH; 39.0, CH; a a a 33.9, CH;
7 75.9, CH 75.8, CH 76.1, CH a a 77.2,CH
8 22.4, CH; 22.4, CH, 22.3,CHjs 22.2,CHjs 22.4, CH, 22.1, CHjs
9 39.6, CHs 39.5, CHs 39.7,CH, a a 38.6, CHs
17 168.3,C 168.8, C 167.7,C 168.5, C 168.5, C 168.3,C
27 128.7,C 129.0,C 1278,C 129.3,C 1286, C 128.5,C
3”7 141.0,CH 141.0,CH 141.2,CH 139.3,CH 140.4, CH 140.5, CH
47 16.3, CHs 16.3, CHs 15.4, CHs 12.0, CHs 16.2, CHs 16.2, CH3
57 20.9, CHs 20.9, CHs 19.8, CH3 14.3, CH3 20.8, CHs 20.8, CH3
1 168.6, C 169.0,C 168.4, C 168.4, C 168.5, C 168.3,C
2 128.5,C 128.8,C 128.6, C 1285, C 128.6, C 128.5,C
3 140.3, CH 139.6, CH 139.0, CH 140.0, CH 140.4, CH 140.5, CH
4 16.1, CH3 16.2, CH3 15.9, CH3 16.1, CHjs 16.1, CH3 16.2, CH;
57 20.7, CHs 20.9, CHs 20.6, CHs 16.1, CHs 20.7, CHs 20.6, CHs

2 Signal not observed
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