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Table S1. H (500 MHz) and 13C (125 MHz) NMR data of 10-13& ppm) in D20.

" 10 11 ¥ 13
' dc SH dc SH e SH Sc SH

Alo 934, CH 523,d (35, 1H) 953, CH 523,d (35, 1H) 919, CH 524,d (3.4, 1H) _ 92.0, CH 5.24,d (35, 1H)

A2 712, CH 3.57. m (LH) 74.8, CH 3.58, m (1H) 713, CH 3.52, m (1H) 71.4, CH 3.51, m (LH)

A3o 732, CH 4.09, m (1H) 76.7, CH 3.97, m (1H) 73.3,CH 4.16, m (1H) 73.4, CH 3.92, m (1H)

Ado  76.8,CH 3.68, m (LH) 80.2, CH 3.65, m (1H) 76.8, CH 3.69, m (1H) 76.9, CH 3.69, m (1H)

ASa 70.0, CH 3.97, m (LH) 73.3, CH 3.87, m (LH) 70.0, CH 3.90, m (LH) 700, CH 3.82, m (LH)

ABa 605 CH,  3.85 m(2H) 638 CH,  3.87,m(2H) 605, CH,  3.74,m (2H) 605, CH,  3.79,m (2H)

Alp  95.8, CH 4.65,d (80, 1H) 99.2, CH 4.66,d (8.0, 1H)  95.8, CH 4.66,d (80, 1H)  95.8, CH 4.66,d (7.8, 1H)

A28 74.0,CH 327.1(9.0, 1H)  77.4, CH 3.28,1(9.0, 1H)  74.0,CH 3.29, m (1H) 74.0, CH 3.28, m (LH)

A8 76.2, CH 3.76, m (LH) 79.7, CH 3.7, m (1H) 76.3, CH 3.78, m (1H) 76.2, CH 3.77, m (1H)

A4B  76.9, CH 3.65, m (LH) 80.2, CH 3.66, m (LH) 76.8, CH 3.67, m (1H) 76.8, CH 3.66, m (LH)

ASB 746, CH 3.60, m (1H) 77.9, CH 3.62, m (1H) 74.6, CH 3.62, m (1H) 74.6, CH 3.60, m (1H)

ABB 605 CH,  3.90, m(2H) 64.1,CH, 391 m (2H) 60.6,CH,  3.92,m (2H) 60.5,CH,  3.90,m (2H)

Bl 995 CH 541.d(35 1H) 1028 CH  541.d (35, 1H) 99.6 CH 538,d(35,1H)  99.4, CH 5.41, d (3.5, 1H)

B2 715 CH 3.62, m (LH) 74.9, CH 3.64, m (1H) 71.6, CH 3.58, m (1H) 71.6, CH 3.62, m (1H)

B3 734 CH 3.95. m (1H) 76.7, CH 3.96, m (1H) 73.4, CH 3.94, m (1H) 732, CH 3.96, m (1H)

B4  77.0 CH 3.67, m (1H) 80.4, CH 3.67, m (1H) 77.1, CH 3.63, m (1H) 77.1, CH 3.64, m (1H)

B5 712 CH 3.85. m (LH) 74.6, CH 3.85, m (LH) 712, CH 3.80, m (1H) 713, CH 3.85, m (LH)

B6  60.7,CH;  3.85m (2H) 639 CH,  3.85 m (2H) 60.7,CH;  3.80,m (2H) 60.7,CH,  3.85,m (2H)

Cl 994, CH 541.d(35 1H) 103.0,CH  541.d (35, 1H) 99.4 CH 538 d (3.5, 1H) 99.6, CH 5.41,d (3.5, 1H)

C2  710,CH 3.66, m (LH) 74.5, CH 3.67, m (LH) 71.1, CH 3.62, m (LH) 712, CH 3.62, m (LH)

C3  733,CH 3.83, m (1H) 76.6, CH 3.95, m (1H) 732, CH 3.92, m (1H) 73.2, CH 3.96, m (LH)

C4  770.CH 3.68. m (1H) 81.3, CH 3.67, m (1H) 782, CH 3.62, m (1H) 78.0, CH 3.64, m (1H)

C5 694, CH 404, d (12.0,1H) 72.3,CH 4.05,d (12.0, 1H) 69.0, CH 4.03,d (12,0, 1H) 69.0, CH 4.05,d (12.0, 1H)

Céa 4.15, m (1H) 422, m (1H) 4.20, m (1H) 4.23, m (1H)

ceb 032 CHz 453 g0, 1H) 38 CH: g0, 1) B35 CH a5 g0, 1H) 834 CH2 449 d (120, 1H)

DI 99.9, CH 533.d (35 1H) 1040,CH  529.d (35, 1H) 1007,CH  528.d(35 1H) 1006, CH  529.d (3.5, 1H)

D2 712 CH 3.56. m (LH) 74.6, CH 3.56, m (1H) 71.2, CH 3.54, m (1H) 71.3, CH 3.58, m (1H)

D3 727, CH 3.59. m (LH) 76.3, CH 3.59, m (1H) 73.0, CH 3.56, m (LH) 73.0, CH 3.60, m (1H)

D4  64.2 CH 248 (90, 1H)  67.7, CH 248 1(90,1H) 643, CH 247.1(88,1H) 643, CH 2.47,1(9.0, 1H)

D5  69.7,CH 3.76, m (LH) 73.2, CH 3.73, m (1H) 69.8, CH 3.71, m (1H) 69.8, CH 3.75, m (1H)

D6  174.CH;  134.d(57,3H) 207,CHs  130.d(5.7,3H) 174 CH;  131.d(56,3H) 17.4,CH;  132.d(5.6, 3H)

El 550 CH 3.54. m (LH) 58.4, CH 3.53, m (1H) 55.0, CH 3.53, m (1H) 55.0, CH 3.48, m (LH)

E2  70.7,CH 3.82, m (1H) 73.0, CH 3.80, m (1H) 70.8, CH 3.80, m (1H) 69.7, CH 3.79, m (1H)

E3 708 CH 413, m (1H) 741, CH 413, m (1H) 709, CH 414, m (1H) 70.8, CH 414, m (1H)

E4 761 CH 4.22. m (1H) 79.6, CH 4.22. m (1H) 76.2, CH 4.23, m (1H) 76.4, CH 4.23, m (1H)

E5 1365, C 1399, C 1365, C 1365, C

E6a 413, m (1H) 413, m (1H) 4.14, m (1H) 414, m (1H)

Eeb 020 CHz 450" (1H) 654, CH: 455 m (1H) 620.CH: 453 m (1H) 620,CH: 4 53 m (1H)




E7
F1
F2
F3
F4
F5
F6
Gl
G2
G3
G4
G5
G6
H1
H2
H3
H4
H5
H6a
H6b
H7
B
2

43
5’

126.3, CH
97.5,CH
72.9,CH
73.5,CH
70.8, CH
71.1,CH
60.4, CH;
99.6, CH
71.3,CH
72.2,CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.6,CH
72.6,CH
70.9, CH
139.0,C

61.6, CH;
123.7, CH

5.98,d (3.2, 1H)
5.38,d (3.4, 1H)
3.58, m (1H)
3.93, m (1H)
3.60, m (1H)
3.95, m (1H)
3.81, m (2H)
5.33,d (3.4, 1H)
3.56, m (1H)
3.59, m (1H)
2.48,1(9.0, 1H)
3.86, m (1H)
1.34,d (5.7, 3H)
3.52, m (1H)
3.72, m (1H)
3.75, m (1H)
4.07,d (12.0, 1H)

4.12, m (2H)
5.90,d (3.5, 1H)

129.7, CH
101.0, CH
74.9, CH
76.9, CH
74.2,CH
745, CH
66.9, CH:
103.3, CH
74.7,CH
75.9, CH
68.3, CH
73.0,CH
20.8, CHs
59.4,CH
76.1, CH
76.3, CH
74.3,CH
1423,C

65.0 CH>

127.2,CH
180.8, C=0
30.6, CH:

11.7, CH3

5.98,d (3.2, 1H)
5.38, d (3.4, 1H)
3.62, m (1H)
3.93, m (1H)
3.64, m (1H)
3.93, m (1H)
3.81, m (2H)
5.32,d (3.4, 1H)
3.58, m (1H)
3.62, m (1H)
2.48,1(9.0, 1H)
3.76, m (1H)
1.34,d (5.7, 3H)
3.54, m (1H)
3.68, m (1H)
3.77, m (1H)
4.04,d (12.0, 1H)

4.12, m (1H)
4.22, m (1H)
5.90, d (3.5, 1H)
2.48, m (2H)
1.13,d (7.2, 3H)

126.3, CH
97.8, CH
73.2,CH
73.5,CH
70.9, CH
71.2,CH
60.4, CH:
99.9, CH
71.2,CH
72.6,CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.7,CH
72.9,CH
71.0,CH
139.0,C

61.6, CH:

123.8, CH
180.1, C=0
33.9,CH

18.3, CHs
18.2, CHs

5.98,d (3.1, 1H)
5.42,d (3.5, 1H)
3.68, m (1H)
3.94, m (1H)
3.66, m (1H)
3.96, m (1H)
3.82, m (2H)
5.33,d (3.4, 1H)
3.61, m (1H)
3.61, m (1H)
2.47,1(8.8, 1H)
3.77, m (1H)
1.35,d (5.6, 3H)
3.54, m (1H)
3.69, m (1H)
3.77, m (1H)
4.06, d (12.0, 1H)

4.13, m (1H)
4.25, m (1H)
5.91, d (3.4, 1H)
2.72, m (2H)
1.19, d (3.0, 3H)
1.19, d (3.0, 3H)

126.4, CH
97.6, CH
72.7,CH
73.5,CH
70.9,CH
71.2,CH
60.7, CH:
100.0, CH
71.5,CH
72.6,CH
65.0, CH
69.6, CH
17.4, CHs
56.0, CH
72.8,CH
73.0,CH
71.0,CH
139.0,C

61.6, CH:

123.8, CH
176.2, C=0
42.9, CH2

255,CH

21.7, CHs
21.7, CHs

5.99, d (3.2, 1H)
5.38, d (3.5, 1H)
3.61, m (1H)
3.93, m (1H)
3.61, m (1H)
3.93, m (1H)
3.82, m (2H)
5.33, d (3.4, 1H)
3.58, m (1H)
3.60, m (1H)
2.47,1(9.0, 1H)
3.75, m (1H)
1.35,d (5.6, 3H)
3.48, m (1H)
3.67, m (1H)
3.76, m (1H)
4.05, d (12.0, 1H)

4.12, m (1H)
4.23, m (1H)
5.91,d (3.4, 1H)
2.36, m (2H)
2.08, m (1H)

0.96, d (6.6, 3H)
0.96, d (6.6, 3H)




Table S2. 'H (500 MHz) and *3C (125 MHz) NMR data of 1416 ppm) in D20.

No 14 15 16

' dc SH dc SH 8¢ SH
Ala  94.7,CH 5.20,d (35, 1H) 91.9,CH 5.22,d (3.5, 1H) 91.9, CH 5.21,d (3.5, 1H)
A20  74.2,CH 3.53, m (1H) 71.4, CH 3.52, m (1H) 71.3,CH 3.50, m (1H)
A3u  76.1,CH 3.93, m (1H) 73.3, CH 3.93, m (1H) 73.3,CH 3.92, m (1H)
Ado  79.6, CH 3.61, m (1H) 76.8, CH 3.62, m (1H) 76.8, CH 3.64, m (1H)
A5a  72.8, CH 3.85, m (1H) 69.9, CH 3.85, m (1H) 69.9, CH 3.84, m (1H)
Ab6a  63.2, CH, 3.78, m (2H) 60.4,CH,  3.79, m (2H) 60.4, CH, 3.78, m (2H)
Alp  98.6, CH 4.62,d(8.0,1H)  95.8, CH 4.65,d (8.0, 1H) 95.8, CH 4.63,d (8.0, 1H)
A28  76.8, CH 3.24,t(9.0,1H)  74.0,CH 3.27, m (1H) 74.0, CH 3.25, m (1H)
A3  79.1,CH 3.74, m (1H) 76.3, CH 3.77, m (1H) 76.2, CH 3.73, m (1H)
A4Bp  79.7,CH 3.63, m (1H) 76.8, CH 3.65, m (1H) 76.8, CH 3.64, m (1H)
A5 77.4,CH 3.61, m (1H) 74.5, CH 3.60, m (1H) 74.5,CH 3.61, m (1H)
ABB  63.3,CH, 3.88, m (2H) 60.5,CH,  3.89, m (2H) 60.4, CH, 3.88, m (2H)
Bl 1022, CH 5.38,d (3.5, 1H)  99.4, CH 5.40, d (3.5, 1H) 99.4, CH 5.38,d (3.5, 1H)
B2  74.4,CH 3.61, m (1H) 71.5, CH 3.60, m (1H) 71.6, CH 3.59, m (1H)
B3  76.2,CH 3.93, m (1H) 73.3, CH 3.95, m (1H) 73.2,CH 3.94, m (1H)
B4  79.9,CH 3.63, m (1H) 77.0, CH 3.64, m (1H) 77.0,CH 3.64, m (1H)
B5  74.0,CH 3.82, m (1H) 71.2, CH 3.82, m (1H) 71.2, CH 3.82, m (1H)
B6  63.4,CH, 3.82, m (2H) 60.7,CH,  3.84,m (2H) 60.5, CH, 3.82, m (2H)
Cl  102.3,CH 5.38,d (3.5,1H)  99.5, CH 5.40,d (3.5, 1H) 99.5, CH 5.38,d (3.5, 1H)
C2  743,CH 3.61, m (1H) 71.5, CH 3.60, m (1H) 71.5, CH 3.59, m (1H)
C3  76.1,CH 3.93, m (1H) 73.2, CH 3.95, m (1H) 73.3, CH 3.94, m (1H)
C4  79.9,CH 3.63, m (1H) 77.0, CH 3.64, m (1H) 76.9, CH 3.64, m (1H)
C5  74.1,CH 3.82, m (1H) 71.2, CH 3.82, m (1H) 71.2,CH 3.82, m (1H)
C6 635, CH; 3.82, m (2H) 60.8,CH,  3.84,m (2H) 60.7, CH, 3.82, m (2H)
D1 102.4,CH 5.38,d (3.5, 1H)  99.6, CH 5.40,d (3.5, 1H) 99.6, CH 5.38,d (3.5, 1H)
D2  73.9,CH 3.63, m (1H) 71.1, CH 3.63, m (1H) 71.1, CH 3.64, m (1H)
D3  76.0,CH 3.93, m (1H) 73.2, CH 3.94, m (1H) 73.1, CH 3.93, m (1H)
D4  80.7,CH 3.63, m (1H) 77.9, CH 3.63, m (1H) 78.4, CH 3.64, m (1H)
D5  71.7,CH 4.01,d (12.0, 1H) 68.9, CH 4.04,d (12.0, 1H) 69.0, CH 4.01,d (12.0, 1H)
D6a 4.19, m (1H) 4.22, m (1H) 4.19, m (1H)
pep  O7L CHe 4.44,d (12.0, 1H) 643, CH2 4 45, dd (12.0, 3.0, 1H) 63.4, CH; 4.43,d (12.0, 1H)
El  103.4,CH 5.25,d(3.5,1H) 1005 CH  5.28,d (3.4, 1H) 100.7, CH 5.24,d (3.5, 1H)
E2  74.1,CH 3.57, m (1H) 71.3, CH 3.53, m (1H) 71.3, CH 3.50, m (1H)
E3  75.8,CH 3.61, m (1H) 72.9, CH 3.58, m (1H) 72.9,CH 3.52, m (1H)
E4  67.8,CH 2.43,t(9.0,1H)  64.9,CH 2.45,1 (9.0, 1H) 64.3, CH 2.43,1(9.0, 1H)
E5  72.6,CH 3.73, m (1H) 69.8, CH 3.73, m (1H) 69.7, CH 3.71, m (1H)
E6  20.2,CHs 1.27,d (5.6,3H) 17.4,CH;  1.30,d (6.0, 3H) 17.4, CHs 1.29,d (5.6, 3H)
F1  57.8,CH 3.49, m (1H) 55.0, CH 3.53, m (1H) 55.0, CH 3.45, m (1H)
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F2
F3
F4
F5
F6a
F6b
F7
Gl
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6
11
12
13
14
15
16a
16b
17
B
2

43
5’

72.5,CH
73.6, CH
79.0, CH
139.3,C

64.8, CH:

129.1, CH
100.4, CH
74.4,CH
76.3, CH
73.7,CH
74.0,CH
66.3, CH:
102.7, CH
74.4,CH
75.4,CH
67.8, CH
72.4,CH
20.2, CHs
58.8, CH
75.6, CH
75.8,CH
73.8,CH
141.8,C

64.4, CH;

126.6, CH
180.2, C=0
30.0, CH:

11.1, CHs

3.77, m (1H)
4.09, m (1H)
4.19, m (1H)

4.09, m (1H)
4.19, m (1H)
5.94,d (3.2, 1H)
5.34, d (3.4, 1H)
3.61, m (1H)
3.91, m (1H)
3.61, m (1H)
3.91, m (1H)
3.86, m (2H)
5.29, d (3.4, 1H)
3.57, m (1H)
3.61, m (1H)
2.43,1(9.0, 1H)
3.74, m (1H)
1.31,d (5.6, 3H)
3.49, m (1H)
3.67, m (1H)
3.77, m (1H)
4.01,d (12.0, 1H)

4.09, m (1H)
4.19, m (1H)
5.86, d (3.3, 1H)
2.43, m (2H)
1.09, d (7.0, 3H)

69.7, CH
70.8, CH
76.2, CH
136.5, C

62.0, CH:

126.3, CH
97.6, CH
71.5,CH
73.5,CH
70.8, CH
71.1,CH
63.4, CH:
99.9, CH
71.6, CH
72.5,CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.7,CH
72.9,CH
70.9, CH
138.9,C

61.6, CH:

123.8, CH
176.7, C=0
35.6, CH:

17.9, CH;
12.9, CHs

3.79, m (1H)
4.13, m (1H)
4.22, m (1H)

4.13, m (1H)
4.22, m (1H)
5.97,d (3.2, 1H)
5.37,d (3.6, 1H)
3.63, m (1H)
3.92, m (1H)
3.63, m (1H)
3.92, m (1H)
3.86, m (2H)
5.32,d (3.4, 1H)
3.61, m (1H)
3.65, m (1H)
2.45,1(9.0, 1H)
3.78, m (1H)
1.34,d (6.0, 3H)
3.53, m (1H)
3.66, m (1H)
3.78, m (1H)
4.04,d (12.0, 1H)

4.13, m (1H)
4.22, m (1H)
5.90, d (3.4, 1H)

2.45, m (2H)
1.18, m (1H)
1.65, m (1H)
0.94, t (7.2, 3H)

69.7, CH
70.8, CH
76.3, CH
136.5, C

62.0, CH:

126.6, CH
97.5,CH
71.7,CH
73.5,CH
70.8, CH
71.1,CH
62.5, CH:
99.9,CH
71.5,CH
72.6, CH
64.9, CH
69.6, CH
17.3, CH3
56.0, CH
72.7,CH
72.9,CH
70.9, CH
138.9,C

61.6, CH:

123.8, CH
179.8, C=0
40.9, CH

26.4, CH;

10.9, CHs
15.7, CH3

3.76, m (1H)
4.09, m (1H)
4.19, m (1H)

4.09, m (1H)
4.19, m (1H)
5.94,d (3.1, 1H)
5.34,d (3.5, 1H)
3.58, m (1H)
3.89, m (1H)
3.59, m (1H)
3.89, m (1H)
3.83, m (2H)
5.30, d (3.4, 1H)
3.57, m (1H)
3.57, m (1H)
2.43,1(9.0, 1H)
3.73, m (1H)
1.30,d (5.6, 3H)
3.45, m (1H)
3.63, m (1H)
3.73, m (1H)
4.01,d (12.0, 1H)

4.09, m (1H)
4.19, m (1H)
5.87,d (3.5, 1H)

2.52, m (1H)
1.51, m (1H)
1.63, m (1H)
0.88, 1 (7.0, 3H)
1.13,d (7.0, 3H)
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Table S3. 'H (500 MHz) and *3C (125 MHz) NMR data of 10 (§ppm) in D20.

No. Sc SH HMBC (*H—C) COSY (*H—!H) TOCSY (*H—'H)
Alo  93.4,CH 5.23,d (3.5, 1H) A20, ASa, Ao A20, A5a.
A20  71.2,CH 3.57, m (1H) Ala, A3a Ala, A3a
A3o  73.2,CH 4.09, m (1H) A20, Ada A20, Ada
Ado  76.8, CH 3.68, m (1H) B1 A30, A0, A30, A5
A50  70.0, CH 3.97, m (1H) Ada, Aba. Ada, Aba,
Ab6a  60.5, CH; 3.85, m (2H) A5aq A5a

Alp  95.8, CH 4.65,d (8.0, 1H)  A2p, A3B, A5B A2B A2pB, A3p, A5B
A2B  74.0,CH 3.27,1(9.0, 1H) Alp, A3p Alp, A3p
A3  76.2,CH 3.76, m (1H) A2, A4p A2, A4p
A4  76.9, CH 3.65, m (1H) B1 A3p A3B, A5
A5  74.6, CH 3.60, m (1H) A4B, AP A4B, AP
A6  60.5, CH; 3.90, m (2H) A5 A5B

Bl 99.5, CH 5.41,d (3.5, 1H) B2, B3 B2 B2, B3, B5
B2 71.5, CH 3.62, m (1H) B1, B3 B1, B3

B3 73.4, CH 3.95, m (1H) B2, B4 B2, B4

B4  77.0,CH 3.67, m (1H) C1 B3, B5 B3, B5

B5 71.2, CH 3.85, m (1H) B4 B4

B6 60.7, CH, 3.85, m (2H) overlapped overlapped
C1 99.4, CH 5.41,d (3.5, 1H) C2,C3 C2 C2,C3

C2 71.0, CH 3.66, m (1H) C1,C3 C1,C3

C3 73.3, CH 3.83, m (1H) C2,C4 C2,C4

C4  77.0,CH 3.68, m (1H) D1 C3,C5 C3,C5

C5 69.4, CH 4.04,d (12.0, 1H) C4, C6a, C6b C4, C6a, C6b
Ca 43y cH 4.15, m (1H) C5, Céb C5, Céb

C6b e 4.23,d (12.0, 1H) C5, Céa C5, C6a

D1 99.9, CH 5.33,d (3.5,1H) D2, D5 D2 D2, D3, D5
D2 71.2,CH 3.56, m (1H) D1, D3 D1, D3

D3 72.7, CH 3.59, m (1H) D2, D4 D2, D4

D4 64.2, CH 2.48,1(9.0, 1H) D1, D3, D5, E1 D3, D5 D3, D5, D6
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D5
D6
El
E2
E3
E4
E5
E6a
E6b
E7
F1
F2
F3
F4
F5
F6
Gl
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6a
H6b
H7

69.7, CH
17.4, CH3
55.0, CH
70.7,CH
70.8, CH
76.1, CH
136.5, C

62.0, CH:

126.3, CH
97.5, CH
72.9,CH
73.5, CH
70.8, CH
71.1,CH
60.4, CH;
99.6, CH
71.3,CH
72.2,CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.6, CH
72.6, CH
70.9, CH
139.0,C

61.6, CH:
123.7, CH

3.76, m (1H)
1.34,d (5.7, 3H)
3.54, m (1H)
3.82, m (1H)
4.13, m (1H)
4.22, m (1H)

4.13, m (1H)
4.22, m (1H)
5.98,d (3.2, 1H)
5.38,d (3.4, 1H)
3.58, m (1H)
3.93, m (1H)
3.60, m (1H)
3.95, m (1H)
3.81, m (2H)
5.33, d (3.4, 1H)
3.56, m (1H)
3.59, m (1H)
2.48,1 (9.0, 1H)
3.86, m (1H)
1.34,d (5.7, 3H)
3.52, m (1H)
3.72, m (1H)
3.75, m (1H)
4.07,d (12.0, 1H)

4.12, m (2H)
5.90, d (3.5, 1H)

D4, D5
E6

F1

El, E2, E6

Gl

G2, G3

H1

G4, G5
H6

H1, H2, H6

D4, D6
D5
E2, E7
El, E3
E2, E4
E3

E6b
E6a

El

F2
F1,F3
F2, F4
F3, F5
F4, F6
F5

G2

Gl

G4

G3, G5
G4, G6
G5

H2, H7
H1, H3
H2, H4
H3

H1

D4, D6
D3, D4, D5
E2, E7

El, E3

E2, E4

E3

E6b

E6a

El, E2, E6b
F2

F1,F3

F2, F4

F3, F5

F4, F6

F5

G2, G3, G5
G1, G3
G4, G3
G3, G5, G6
G4, G6
G3, G4, G5
H2, H7

H1, H3

H2, H4

H3

H1, H2, H6a, H6b
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Table S4. H (500 MHz) and 3C (125 MHz) NMR data of 11 (5 ppm) in D20.

No. 8¢ SH HMBC (*H—C) COSY (*H—!H) TOCSY (*H—!H)
Ala  95.3,CH 5.23,d (3.5, 1H) A2q, Ao A20 A20, ASa,
A2q  74.8,CH 3.58, m (1H) Ala, A3a Ala, A3a
A3o  76.7,CH 3.97, m (1H) A20, Ada, A20, Ada,
Ada  80.2,CH 3.65, m (1H) Bl A3a, ASa A3a, ASa
AS5a  73.3,CH 3.87, m (1H) Ada Ada, Aba
A6a  63.8, CH; 3.87, m (2H) overlapped Aba

Alp  99.2,CH 4.66, d (8.0, 1H) A2, A5B A2 A2B, A3, A58
A28 77.4,CH 3.28,1(9.0, 1H) AlB, A3p AlB, A3p
A3 79.7,CH 3.77, m (1H) A2B, A4p A2B, A4p
A4  80.2,CH 3.66, m (1H) B1 A3B, A5p A3p, A5p
A5B  77.9,CH 3.62, m (1H) A4p, A6B A4p, A6B
A68  64.1, CH, 3.91, m (2H) A5B A5p

Bl 102.8, CH 5.41,d (3.5, 1H) B3, B4, B5 B2 B2, B3, B5
B2 74.9, CH 3.64, m (1H) B1, B3 B1, B3

B3  76.7,CH 3.96, m (1H) B2, B4 B2, B4

B4  80.4,CH 3.67, m (1H) C1 B3, B5 B3, B5

B5 74.6, CH 3.85, m (1H) B4 B4

B6 63.9, CH; 3.85, m (2H) overlapped overlapped
C1 103.0, CH 5.41,d (3.5, 1H) C3,C5 C2 C2,C3

c2 74.5, CH 3.67, m (1H) C1,C3 C1,C3

C3 76.6, CH 3.95, m (1H) C2,C4 C2,C4

C4 81.3,CH 3.67, m (1H) D1 C3,C5 C3,C5

C5 72.3,CH 4.05,d (12.0, 1H) C4, Cé6a, C6b C4, Cé6a, C6b
Cé6a 63.8. CH 4.22, m (1H) C5, C6b C5, C6b

Céb T 4.44,d (12.0, 1H) C5, C6a C5, C6a

D1 104.0, CH 5.29,d (3.5, 1H) D2, D5 D2 D2, D3, D5
D2 74.6, CH 3.56, m (1H) D1, D3 D1, D3

D3 76.3, CH 3.59, m (1H) D2, D4 D2, D4

D4 67.7, CH 2.48,1(9.0, 1H) D3, D5, D6, E1 D3, D5 D2, D3, D5, D6
14




D5
D6
El
E2
E3
E4
E5
E6a
E6b
E7
F1
F2
F3
F4
F5
F6
G1
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6a
H6b
H7
B
2
3

73.2,CH
20.7, CHs
58.4,CH
73.0,CH
74.1,CH
79.6, CH
139.9,C

65.4, CH;

129.7, CH
101.0, CH
74.9,CH
76.9, CH
74.2,CH
74.5,CH
66.9, CH;
103.3, CH
74.7,CH
75.9,CH
68.3, CH
73.0,CH
20.8, CHs
59.4,CH
76.1, CH
76.3, CH
74.3,CH
142.3,C

65.0 CH>

127.2,CH
180.8, C=0
30.6, CH:
11.7, CH3

3.73, m (1H)
1.30, d (5.7, 3H)
3.53, m (1H)
3.80, m (1H)
4.13, m (1H)
4.22, m (1H)

4.13, m (1H)
4.22, m (1H)
5.98, d (3.2, 1H)
5.38, d (3.4, 1H)
3.62, m (1H)
3.93, m (1H)
3.64, m (1H)
3.93, m (1H)
3.81, m (2H)
5.32,d (3.4, 1H)
3.58, m (1H)
3.62, m (1H)
2.48,1(9.0, 1H)
3.76, m (1H)
1.34,d (5.7, 3H)
3.54, m (1H)
3.68, m (1H)
3.77, m (1H)
4.04,d (12.0, 1H)

4.12, m (1H)
4.22, m (1H)
5.90, d (3.5, 1H)

2.48, m (2H)
1.13,d (7.2, 3H)

D4, D5
E6

F1

El, E2, E4, E6

Gl

G2, G3

H1

G4, G5
H6

H1, H2, H6

1’,3
2’, 3’

D4, D6
D5
E2, E7
El, E3
E2, E4
E3

E6b
E6a

El

F2
F1,F3
F2, F4
F3

F4, F6
F5

G2

G1, G3
G2, G4
G3, G5
G4, G6
G5

H2, H7
H1, H3
H2, H4
H3

H6b
H6a
H1

37
27

D4, D6
D3, D4, D5
E2, E7

El, E3

E2, E4

E3

E6b

E6a

El, E2, E6b
F2

F1,F3

F2, F4

F3, F5

F4, F6

F5

G2, G4, G5
G1, G3

G2, G4

G2, G3, G5, G6
G4, G6

G3, G4, G5
H2, H7

H1, H3

H2, H4

H3

H1, H2, H6a, H6b

3a
2’
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Table S5. *H (500 MHz) and 3C (125 MHz) NMR data of 12 (§ppm) in D,0.

No. 3¢ SH HMBC (*H—C) COSY (tH—1H) TOCSY (*H—!H)
Alo  91.9,CH 5.24,d (3.4, 1H) A20, ASa, A2a, A20, ASa,
A2a  71.3,CH 3.52, m (1H) Ala, A3a Ala, A3a
A3o  73.3,CH 4.16, m (1H) A20, Ada, A20, Ada,
Ada  76.8,CH 3.69, m (1H) B1 A3a, A5a A3a, A5a
A5a  70.0,CH 3.90, m (1H) Ada, Aba, Ada, Aba
A6a  60.5, CH, 3.74, m (2H) Aba Ab5a

AlBp  95.8,CH 4.66,d (8.0, 1H)  A2p, A58 A2 A2B, A3, A58
A28 74.0,CH 3.29, m (1H) AlB, A3p AlB, A3p
A3 76.3,CH 3.78, m (1H) A2B, A4p A2B, A4p
A4B  76.8,CH 3.67, m (1H) B1 A3B, A5p A3p, A5p
A5B  74.6,CH 3.62, m (1H) A4p, A6B A4p, A6B
A6B  60.6, CH; 3.92, m (2H) A5B A5pB

B1 99.6, CH 5.38,d (3.5,1H) B3, B5 B2 B3, B4

B2 71.6,CH 3.58, m (1H) B1, B3 B1, B3

B3 73.4,CH 3.94, m (1H) B2, B4 B2, B4

B4  77.1,CH 3.63, m (1H) C1 B3, B5 B3, B5

B5 71.2,CH 3.80, m (1H) B4 B4

B6 60.7, CH; 3.80, m (2H) overlapped overlapped
C1 99.4, CH 5.38,d(3.5,1H) C3,C5 C2 C2,C3

c2 71.1,CH 3.62, m (1H) C1,C3 C1,C3

C3 73.2,CH 3.92, m (1H) C2,C4 C2,C4

C4 78.2, CH 3.62, m (1H) D1 C3,C5 C3,C5

C5 69.0, CH 4.03,d (12.0, 1H) C4, Cé6a, C6b C4, Cé6a, C6b
Cé6a 63.5. CH 4.20, m (1H) C5, C6b C5, C6b

C6b St 4.45,d (12.0, 1H) C5, C6a C5, C6a

D1 100.7,CH 5.28,d (3.5, 1H) D2, D5 D2 D2, D3, D4
D2 71.2,CH 3.54, m (1H) D1 D1, D3

D3 73.0,CH 3.56, m (1H) D4 D2, D4

D4 64.3, CH 2.47,1(8.8, 1H) D3, D5, E1 D3, D5 D1, D2, D3, D5
16




D5
D6
El
E2
E3
E4
E5
E6a
E6b
E7
F1
F2
F3
F4
F5
F6
G1
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6a
H6b
H7
B
2
3
4

69.8, CH
17.4, CHs
55.0,CH
70.8, CH
70.9,CH
76.2,CH
136.5,C

62.0, CH:

126.3, CH
97.8, CH
73.2,CH
73.5,CH
70.9, CH
71.2,CH
60.4, CH;
99.9, CH
71.2,CH
72.6,CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.7,CH
72.9,CH
71.0,CH
139.0,C

61.6, CH:

123.8, CH
180.1, C=0
33.9,CH
18.3, CHs
18.2, CHs

3.71, m (1H)
1.31,d (5.6, 3H)
3.53, m (1H)
3.80, m (1H)
4.14, m (1H)
4.23, m (1H)

4.14, m (1H)
4.23, m (1H)
5.98,d (3.1, 1H)
5.42,d (3.5, 1H)
3.68, m (1H)
3.94, m (1H)
3.66, m (1H)
3.96, m (1H)
3.82, m (2H)
5.33,d (3.4, 1H)
3.61, m (1H)
3.61, m (1H)
2.47,1(8.8, 1H)
3.77, m (1H)
1.35, d (5.6, 3H)
3.54, m (1H)
3.69, m (1H)
3.77, m (1H)
4.06,d (12.0, 1H)

4.13, m (1H)
4.25, m (1H)
5.91,d (3.4, 1H)

2.72, m (2H)
1.19,d (3.0, 3H)
1.19,d (3.0, 3H)

D4, D5
E6

F1

E2, E6

Gl

G2,G3

G3, G5, H1

G4, G5
H6

H1, H2, H6

3,4
1,27, 4
1,2°,3

D4, D6
D5
E2, E7
El, E3
E2, E4
E3

E6b
E6a

El

F2
F1,F3
F2, F4
F3, F5
F4, F6
F5

G2

Gl

G4

G3, G5
G4, G6
G5

H2, H7
H1, H3
H2, H4
H3

H6b
H6a
H1

37
27
Overlapped

D4, D6
D3, D4, D5
E2, E7

El, E3

E2, E4

E3

E6b

E6a

El, E2, E6b
F2

F1,F3

F2, F4

F3, F5

F4, F6

F5

G2, G4
G1, G3
G2, G4
G2, G3, G5
G4, G6
G3, G4, G5
H2, H7
H1, H3
H2, H4

H3

H1, H2, H6a, H6b

3a, 43
2’
2’
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Table S6. 'H (500 MHz) and 3C (125 MHz) NMR data of 13 (§ppm) in D20.

No. 8c SH HMBC (*H—C) COSY (*H—'H) TOCSY (*H—!H)
Alo  92.0,CH 5.24,d (3.5, 1H) A20, ASa. A0 A20, Aba,
A20  71.4,CH 3.51, m (1H) Ala, A3a Alo, A3
A3o  73.4,CH 3.92, m (1H) A20, Ado A20, Ada
Ada  76.9,CH 3.69, m (1H) B1 A3a, A5a A3a, A0
A5a  70.0,CH 3.82, m (1H) Ada, Aba, Ada, Abo.
Aba  60.5, CH; 3.79, m (2H) Aba Aba

Alp  95.8,CH 4.66,d (7.8, 1H) A2pB, A5B A23 A2B, A4p, A5p
A23 74.0,CH 3.28, m (1H) A1, A3p A1, A3B
A3B 76.2,CH 3.77, m (1H) A28, Adp A2B, A4B
A4B  76.8,CH 3.66, m (1H) B1 A3, A5B A3, A5B
A58 74.6,CH 3.60, m (1H) A4p, A6B A4p, A6B
ABB  60.5, CH> 3.90, m (2H) A53 A53

Bl 99.4,CH 5.41,d (3.5, 1H) B2, B3, B5 B2 B2, B3, B5
B2  71.6,CH 3.62, m (1H) B1, B3 B1, B3

B3  73.2,CH 3.96, m (1H) B2, B4 B2, B4

B4 77.1,CH 3.64, m (1H) C1 B3, B5 B3, B5

B5 71.3,CH 3.85, m (1H) B4 B4

B6 60.7, CH, 3.85, m (2H) overlapped overlapped
C1 99.6, CH 5.41,d (3.5, 1H) C2,C3,C5 C2 C2,C3

C2 71.2,CH 3.62, m (1H) C1,C3 C1,C3

C3 73.2,CH 3.96, m (1H) C2,C4 C2,C4

C4 78.0, CH 3.64, m (1H) D1 C3,C5 C3,C5

C5 69.0, CH 4.05,d (12.0, 1H) C4, Cé6a, C6b C4, C6a, C6b
C6a 63.4 CH 4.23, m (1H) C5, C6b C5, Céb

C6b TR 4.49,d (12.0, 1H) C5, Céa C5, Céa

D1 100.6, CH 5.29,d (3.5, 1H) D2, D5 D2 D2, D4, D5
D2  71.3,CH 3.58, m (1H) D1 D1

D3 73.0, CH 3.60, m (1H) D4 D4
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D4
D5
D6
El
E2
E3
E4
E5
E6a
E6b
E7
F1
F2
F3
F4
F5
F6
Gl
G2
G3
G4
G5
G6
H1
H2
H3
H4
H5

H6a

H6b
H7
B
2
3
4
5

64.3, CH
69.8, CH
17.4, CH3
55.0, CH
69.7, CH
70.8, CH
76.4, CH
136.5, C

62.0, CH:

126.4, CH
97.6, CH
72.7,CH
73.5, CH
70.9, CH
71.2,CH
60.7, CH;
100.0, CH
71.5,CH
72.6, CH
65.0, CH
69.6, CH
17.4, CH3
56.0, CH
72.8, CH
73.0, CH
71.0,CH
139.0,C

61.6, CH:

123.8, CH
176.2, C=0
42.9, CH2
255, CH
21.7, CHs
21.7, CHs

2.47,1(9.0, 1H)
3.75, m (1H)
1.32,d (5.6, 3H)
3.48, m (1H)
3.79, m (1H)
4.14, m (1H)
4.23, m (1H)

4.14, m (1H)
4.23, m (1H)
5.99,d (3.2, 1H)
5.38, d (3.5, 1H)
3.61, m (1H)
3.93, m (1H)
3.61, m (1H)
3.93, m (1H)
3.82, m (2H)
5.33,d (3.4, 1H)
3.58, m (1H)
3.60, m (1H)
2.47,1(9.0, 1H)
3.75,m (1H)
1.35,d (5.6, 3H)
3.48, m (1H)
3.67, m (1H)
3.76, m (1H)
4.05,d (12.0, 1H)

4.12, m (1H)

4.23, m (1H)
5.91,d (3.4, 1H)

2.36, m (2H)
2.08, m (1H)

0.96, d (6.6, 3H)
0.96, d (6.6, 3H)

D3, D5, D6, E1

D4, D5
E6

F1

E2, E6

G1

G2,G3

G3, G5 ,H1

G4, G5
H6

H1, H2, H6

19’ 3’, 49
1,2, 4
29’ 3$

D3, D5
D4, D6
D5

E2, E7
El, E3
E2, E4
E3

E6b
E6a
E1

F2

F1, F3
F2

F3

F4, F6
F5

G2

Gl

G4
G3, G5
G4, G6
G5
H2, H7
H1, H3
H2, H4
H3

H6b

H6a
H1

3’

2” 49

3’
overlapped

D1, D3, D5, D6
D4, D6

D3, D4, D5

E2, E7

El, E3

E2, E4

E3

E6b

E6a

E1, E2, E6b
F2, F5

F1, F3

F2, F4

F3, F5

F4, F6

F5

G2, G4

G1, G3

G2, G4

G1, G2, G5, G6
G4, G6

G3, G4, G5
H2, H7

H1, H3

H2, H4

H3

H1, H2, H6a, H6b

3,4

2°, 4

3
overlapped
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Table S7. *H (500 MHz) and *3C (125 MHz) NMR data of 14 (5ppm) in D20.

No. 8¢ SH HMBC (H—C) COSY (tH—1H) TOCSY (*H—!H)
Ala 94.7,CH 5.20,d (3.5, 1H) A2a, ASa A2a A2, ASa
A2q  74.2,CH 3.53, m (1H) Ala, A3a Ala, A3a
A3o0  76.1,CH 3.93, m (1H) A20, Ada A20, Ada
Ada  79.6, CH 3.61, m (1H) B1 A3a, ASa A3a, Aba
ASa  72.8,CH 3.85, m (1H) Ada, Abo, Ada, Abo,
A6a  63.2,CH; 3.78, m (2H) Ab5a Ab5a

Al  98.6,CH 4.62,d(8.0,1H) A5p A2 A2, A3, A5B
A2 76.8,CH 3.24,1(9.0, 1H) AlB, A3p AlB, A3p
A3 79.1,CH 3.74, m (1H) A2B, A4p A2B, A4p
A4B  79.7,CH 3.63, m (1H) B1 A3p A3B,

A58  77.4,CH 3.61, m (1H) A6B A6B

A6B  63.3,CH; 3.88, m (2H) A5B A5B

Bl 102.2, CH 5.38,d (3.5, 1H) B2, B3, B5 B2 B2, B3

B2 74.4, CH 3.61, m (1H) B1, B3 B1, B3

B3  76.2,CH 3.93, m (1H) B2, B4 B2, B4

B4 79.9, CH 3.63, m (1H) C1 B3, B5 B3, B5

B5 74.0, CH 3.82, m (1H) B4 B4

B6 63.4, CH, 3.82, m (2H) overlapped overlapped
C1 102.3, CH 5.38,d(3.5,1H) C2,C3,C5 c2 C2,C3

c2 74.3, CH 3.61, m (1H) C1,C3 C1,C3

C3 76.1, CH 3.93, m (1H) C2,C4 C2,C4

C4 79.9, CH 3.63, m (1H) D1 C3,C5 C3,C5

C5  74.1,CH 3.82, m (1H) c4 C4

C6 63.5, CH; 3.82, m (2H) overlapped overlapped
D1 102.4, CH 5.38,d (3.5, 1H) D2, D3, D5 D2 D2, D3

D2  73.9,CH 3.63, m (1H) D1, D3 D1, D3

D3 76.0, CH 3.93, m (1H) D2 D2

D4 80.7, CH 3.63, m (1H) El D3, D5 D3, D5

D5 71.7, CH 4.01,d (12.0, 1H) D4, D6a, D6b D4, D6a, D6b
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D6a
D6b
El
E2
E3
E4
E5
E6
F1
F2
F3
F4
F5
F6a
F6b
F7
Gl
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6
11
12
13
14
15
16a
16b
17
1
2
3

67.1, CH,

103.4, CH
74.1,CH
75.8, CH
67.8, CH
72.6, CH
20.2, CHs
57.8, CH
72.5,CH
73.6, CH
79.0, CH
139.3,C

64.8, CH:

129.1, CH
100.4, CH
74.4,CH
76.3, CH
73.7,CH
74.0, CH
66.3, CH:
102.7, CH
74.4, CH
75.4, CH
67.8, CH
72.4,CH
20.2, CHs
58.8, CH
75.6, CH
75.8, CH
73.8, CH
141.8,C

64.4, CH;

126.6, CH
180.2, C=0
30.0, CH:
11.1, CHs

4.19, m (1H)
4.44,d (12.0, 1H)
5.25, d (3.5, 1H)
3.57, m (1H)
3.61, m (1H)
2.43,1(9.0, 1H)
3.73, m (1H)
1.27,d (5.6, 3H)
3.49, m (1H)
3.77, m (1H)
4.09, m (1H)
4.19, m (1H)

4.09, m (1H)
4.19, m (1H)
5.94, d (3.2, 1H)
5.34, d (3.4, 1H)
3.61, m (1H)
3.91, m (1H)
3.61, m (1H)
3.91, m (1H)
3.86, m (2H)
5.29, d (3.4, 1H)
3.57, m (1H)
3.61, m (1H)
2.43,1(9.0, 1H)
3.74, m (1H)
1.31,d (5.6, 3H)
3.49, m (1H)
3.67, m (1H)
3.77, m (1H)
4.01,d (12.0, 1H)

4.09, m (1H)
4.19, m (1H)
5.86, d (3.3, 1H)

2.43,m (2H)
1.09, d (7.0, 3H)

E3, ES
E2, E5, E6, F1
E4, E5

F2, F6

Gl

F2, F6
G3, G5

H1

H3, H5

H1, H2, H5, H6

H4, H5
12,16

11,12, 16

1,3
1’, 25

D5, D6b
D5, D6a
E2

E1l, E3
E2, E4
E3, E5
E4, E6
E5

F2, F7
F1, F3
F2, F4
F3

F6b
F6a

F1

G2
G1, G3
G2

G3
G4, G6
G5

H2

H1, H3
H2, H4
H3, H5
H4, H6
H5
12,17
11,13
12, 14
K]

16b
16a
11

3a
2a

D5, D6b
D5, D6a
E2, E4
E1l, E3, E4, E6
E2, E4
E3, E5, E6
E4, E6
E4, E5
F2, F3, F7
F1, F3

F2, F4

F3

F6b

F6a
F1,F2,F4
G2, G5
G1,G3

G2

G3

G4, G6

G5

H2

H1, H3, H4, H6
H2, H4
H3, H5, H6
H4, H6
H4, H5
12,13, 17
11,13
12,14

I3

16b
16a
11

39
29
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Table S8. 'H (500 MHz) and 13C (125 MHz) NMR data of 15 (§ppm) in D2O.

No. 8¢ SH HMBC (*H—C) COSY (*H—!H) TOCSY (*H—!H)
Alo 91.9,CH 5.22,d (3.5, 1H) A20, ASa, Ao A20, Aba.
A20  71.4,CH 3.52, m (1H) Ala, A3a Ala, A3a
A3a  73.3,CH 3.93, m (1H) A20, Ada A20, Ada.
Ada  76.8,CH 3.62, m (1H) Bl A3a, ASa A3a, ASa
A5a  69.9,CH 3.85, m (1H) Ada, Aba, Ada, Aba,
A6a  60.4, CH, 3.79, m (2H) Aba Ab5a

AlBp  95.8,CH 4.65,d (8.0, 1H) A2, A5p A2 A2B, A3, A58
A28 74.0,CH 3.27, m (1H) AlB, A3p AlB, A3p
A3 76.3,CH 3.77, m (1H) A2B, A4p A2B, A4p
A4B  76.8,CH 3.65, m (1H) B1 A3B, A5p A3p, A5p
A5 745 CH 3.60, m (1H) A4B, AP A4B, AP
A6B  60.5, CH; 3.89, m (2H) A5B A5p

Bl 99.4, CH 5.40,d (3.5, 1H) B2, B3, B5 B2 B2, B3, B5
B2 71.5,CH 3.60, m (1H) B1, B3 B1, B3

B3  733,CH 3.95, m (1H) B2, B4 B2, B4

B4  77.0,CH 3.64, m (1H) C1 B3, B5 B3, B5

B5 71.2,CH 3.82, m (1H) B4 B4

B6 60.7, CH; 3.84, m (2H) overlapped overlapped
Cl 99.5, CH 5.40,d (3.5, 1H) C2,C3,C5 C2 C2,C3,C5
Cc2 71.5,CH 3.60, m (1H) C1,C3 C1,C3

C3 73.2,CH 3.95, m (1H) C2,C4 C2,C4

C4 77.0,CH 3.64, m (1H) D1 C3,C5 C3,C5

C5 71.2,CH 3.82, m (1H) c4 c4

C6 60.8, CH; 3.84, m (2H) overlapped overlapped
D1 99.6, CH 5.40,d (3.5, 1H) D2, D3, D5 D2 D2, D3, D5
D2 71.1,CH 3.63, m (1H) D1, D3 D1, D3

D3 73.2,CH 3.94, m (1H) D2 D2

D4 77.9, CH 3.63, m (1H) El D3, D5 D3, D5
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D5
D6a
D6éb
El
E2
E3
E4
E5
E6
F1
F2
F3
F4
F5
F6a
F6b
F7
Gl
G2
G3
G4
G5
G6
H1l
H2
H3
H4
H5
H6
11
12
13
14
15
16a
16b
17
B
2

3’
4’

68.9, CH
64.3, CH;

100.5, CH
71.3,CH
72.9,CH
64.9, CH
69.8, CH
17.4, CHs
55.0,CH
69.7, CH
70.8, CH
76.2, CH
136.5,C

62.0, CH;

126.3, CH
97.6, CH
71.5,CH
73.5,CH
70.8, CH
71.1,CH
63.4, CH:
99.9, CH
71.6,CH
725, CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.7,CH
72.9,CH
70.9, CH
138.9,C

61.6, CH:

123.8, CH
176.7, C=0
35.6, CH:

17.9, CH;
12.9, CHs

4.04,d (12.0, 1H)
4.22, m (1H)

4.45, dd (12.0, 3.0, 1H)

5.28, d (3.4, 1H)
3.53, m (1H)
3.58, m (1H)
2.45, (9.0, 1H)
3.73, m (1H)
1.30,d (6.0, 3H)
3.53, m (1H)
3.79, m (1H)
4.13, m (1H)
4.22, m (1H)

4.13, m (1H)
4.22, m (1H)
5.97,d (3.2, 1H)
5.37, d (3.6, 1H)
3.63, m (1H)
3.92, m (1H)
3.63, m (1H)
3.92, m (1H)
3.86, m (2H)
5.32,d (3.4, 1H)
3.61, m (1H)
3.65, m (1H)
2.45, (9.0, 1H)
3.78, m (1H)
1.34,d (6.0, 3H)
3.53, m (1H)
3.66, m (1H)
3.78, m (1H)
4.04,d (12.0, 1H)

4.13, m (1H)
4.22, m (1H)
5.90, d (3.4, 1H)

2.45,m (2H)
1.18, m (1H)
1.65, m (1H)
0.94, (7.2, 3H)

E3, E5

E3, E5, E6, F1
E4, E5
F2, F5

Gl

F2, F6
G3, G5

H1

H3, H5

H3, H5, H6

H4, H5
12,16

11,12, 16

1,3, 4
>

1,2, 4
2.3

D4, D6a, D6b
D5, D6b
D5, D6a
E2

El, E3
E2, E4
E3, E5
E4, E6
E5

F2, F7
F1, F3
F2, F4
F3

F6b
F6a

F1

G2
G1, G3
G2

G3
G4, G6
G5

H2
H1, H3
H2, H4
H3, H5
H4, H6
H5
12,17
11, 13
12, 14
13

16b
16a
11

3’b

2,4
3’b

D4, D6a, D6b
D5, D6b

D5, D6a

E2, E3, E4
E1l, E3

El, E2, E4, E6
E3, E5, E6
E4, E6

E4, E5

F2, F7

F1, F3

F2, F4

F3

F6b

F6a

F1, F2, F6b
G2, G5
G1, G3

G2

G3

G4, G6

G5

H2, H4, H5
H1, H3
H1, H2, H4, H6
H3, H5, H6
H4, H6
H2, H4, H5
12,17
11, 13
12, 14

13

16b
16a
11, 16a, 16b

b, 4’
27
2,4
2°,3’b
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Table S9. 'H (500 MHz) and 13C (125 MHz) NMR data of 16 (5ppm) in D20.

No. Sc dH HMBC (*H—-C) COSY (*H—'H) TOCSY (*H—!H)
Ala 91.9,CH 5.21,d (3.5, 1H) A2a, Aba A2a A2a, Aba
A20  71.3,CH 3.50, m (1H) Ala, Ao Ala, Ao
A3o  73.3,CH 3.92, m (1H) A20, Adao A20, Ada
Ada  76.8,CH 3.64, m (1H) B1 A3a, ASa A3a, ASa
A5a  69.9, CH 3.84, m (1H) Ada, Aba, Ada, Aba,
Aba  60.4, CH; 3.78, m (2H) Aba Ab5a

Al  95.8,CH 4.63,d (8.0, 1H) A2pB, A3p A2B A3, A5B
A23 74.0,CH 3.25, m (1H) AlpB, A3p AlpB, A3p
A33 76.2,CH 3.73, m (1H) A2B, Adp A2B, Adp
A4B  76.8,CH 3.64, m (1H) B1 A3, A5B A3, A5B
A58 745 CH 3.61, m (1H) A4B, AP A4B, A6
A6B  60.4, CH; 3.88, m (2H) A58 A5p

Bl 99.4, CH 5.38,d (3.5, 1H) B2, B4, B5 B2 B2, B3, B5
B2 71.6,CH 3.59, m (1H) B1, B3 B1, B3

B3  73.2,CH 3.94, m (1H) B2, B4 B2, B4

B4  77.0,CH 3.64, m (1H) C1 B3, B5 B3, B5

B5 71.2,CH 3.82, m (1H) B4 B4

B6 60.5, CH, 3.82, m (2H) overlapped overlapped
C1 99.5, CH 5.38,d (3.5, 1H) C2,C4,C5 C2 C2,C3,C5
C2 71.5,CH 3.59, m (1H) C1,C3 C1,C3

C3 73.3,CH 3.94, m (1H) C2,C4 C2,C4

C4 76.9, CH 3.64, m (1H) D1 C3,C5 C3,C5

C5 71.2,CH 3.82, m (1H) C4 C4

C6 60.7, CH; 3.82, m (2H) overlapped overlapped
D1 99.6, CH 5.38,d (3.5, 1H) D2, D4, D5 D2 D2, D3, D5
D2 71.1,CH 3.64, m (1H) D1, D3 D1, D3

D3 73.1, CH 3.93, m (1H) D2 D2

D4 78.4, CH 3.64, m (1H) El D3, D5 D3, D5
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D5
D6a
D6b
El
E2
E3
E4
E5
E6
F1
F2
F3
F4
F5
F6a
F6b
F7
Gl
G2
G3
G4
G5
G6
H1
H2
H3
H4
H5
H6
11
12
13
14
15
16a
16b
17
I
2

3’b
4’
5’

69.0, CH
63.4, CH:

100.7, CH
71.3,CH
72.9, CH
64.3, CH
69.7, CH
17.4, CHs
55.0, CH
69.7, CH
70.8, CH
76.3, CH
136.5,C

62.0, CH:

126.6, CH
97.5,CH
71.7,CH
73.5,CH
70.8, CH
71.1,CH
62.5, CH:
99.9, CH
71.5,CH
72.6, CH
64.9, CH
69.6, CH
17.3, CHs
56.0, CH
72.7,CH
72.9,CH
70.9, CH
138.9,C

61.6, CH:

123.8, CH
179.8, C=0
40.9, CH

26.4, CH;

10.9, CH3
15.7, CHs

4.01,d (12.0, 1H)
4.19, m (1H)
4.43,d (12.0, 1H)
5.24,d (3.5, 1H)
3.50, m (1H)
3.52, m (1H)
2.43,1(9.0, 1H)
3.71, m (1H)
1.29,d (5.6, 3H)
3.45,m (1H)
3.76, m (1H)
4.09, m (1H)
4.19, m (1H)

4.09, m (1H)
4.19, m (1H)
5.94,d (3.1, 1H)
5.34,d (3.5, 1H)
3.58, m (1H)
3.89, m (1H)
3.59, m (1H)
3.89, m (1H)
3.83, m (2H)
5.30, d (3.4, 1H)
3.57, m (1H)
3.57, m (1H)
2.43,1(9.0, 1H)
3.73, m (1H)
1.30,d (5.6, 3H)
3.45, m (1H)
3.63, m (1H)
3.73, m (1H)
4.01,d (12.0, 1H)

4.09, m (1H)
4.19, m (1H)
5.87,d (3.5, 1H)

2.52, m (1H)
1.51, m (1H)
1.63, m (1H)
0.88, (7.0, 3H)
1.13,d (7.0, 3H)

E3, ES

E3, E5, E6, F1
E4, ES
F2, F5

Gl

F2, F6
G3, G5

H1

H3, H5

H3, H5, H6

H4, H5
12, 16

11,12, 16

34,5
2,45
2,45
2,3
2,3

D4, D6a, D6b
D5, D6b
D5, D6a
E2

El, E3
E2, E4
E3, E5
E4, E6
E5

F2, F7
F1, F3
F2, F4
F3

F6b
F6a

F1

G2
G1, G3
G2

G3
G4, G6
G5

H2

H1

H4
H3, H5
H4, H6
H5
12,17
11, 13
12, 14
13

16b
16a
11

3b, 5’
4a

2” 4’
3°a,3’b
2’

D4, D6a, D6b
D5, D6b
D5, D6a
E2, E3, E4
E1l, E3
El, E2, E4
E3, E5, E6
E4, E6
E4, E5

F2, F7

F1, F3

F2, F4

F3

F6b

F6a

F1, F2, F6b
G2, G5
G1, G3

G2

G3

G4, G6

G5

H2, H4, H5
H1

H1, H4, H6
H3, H5, H6
H4, H6
H2, H4, H5
12,17
11, 13
12, 14

13

16b
16a
11, 16a, 16b

3°a,3°b, 4%, 5
2°,3°b,4°, 5
2,32, 4,5
3°a,3’b, 5’
27, 4’
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Table S10. Acarviostatins with glucose(s) at the reducing terminus (Aca-glu) from Streptomyces sp. HO1518.

No. Compounds Formula A(ppm) tr(min) [M+H]" Characterized fragment ions Ref.
1 Aca 101 C25HasNO1s 0.2 6.00 646.2553  304.1392, 646.2554 1
2 Aca 102 Cs1H53NOzs 1.7 6.14 808.3081  304.1395, 808.3095 2
3 Aca 103 (17) Cs7HesNOzs 0.1 6.55 970.3609  304.1397, 970.3610 3
4 Aca 100 CssHsaN2025 1.4 6.82 949.3871  304.1398, 769.3251, 949.3884 4
5 Aca 1101 C44H74N2030 -0.4 6.93 1111.4399  304.1401, 769.3245, 808.3090, 1111.4395 5
6 Aca 1102 (10) CsoHsaN203s5 0.2 7.81 1273.4927 304.1394, 769.3244, 970.3609, 1273.4929 -
7 Aca 1103 (9) Cs6HaaN2040 -2.0 9.27 1435.5456  304.1386, 769.3219, 1132.4094, 1435.5427 3
8 Aca 1104 Ce2H104N2045 0.1 7.74 1597.5984  304.1389, 769.3233, 1294.4610, 1597.5986 -
9 Aca 1105 CesH114N20s0 -1.2 9.18 1759.6512  304.1389, 769.3233, 1759.6491 -
10  Ac-Acal0l C27H4sNO1g -0.1 10.71 688.2659  304.1396, 688.2658 -
11 Ac-Acal02 Cs3Hz5NO24 -1.9 10.93 850.3187  304.1393, 850.3171 -
12 Ac-Acal03 (1) Cs9HesN Oz -1.2 10.99  1012.3715 304.1395, 1012.3703 6
13 Ac-Acallol CusH76N2031 -0.5 10.31 1153.4505 304.1392, 769.3233, 850.3168, 1153.4499 -
14  Ac-Acall02 Cs2HssN203s -1.8 10.80  1315.5033 304.1390, 769.3231, 1012.3683, 1315.5009 -
15  Ac-Acallo3 (7) CssHg7N2041 -1.2 11.11 14775561 304.1389, 769.3231, 1174.4232, 1477.5543 7
16  Hac-Acal03 CsoHesNO3o -1.0 10.29  1028.3664 304.1391, 1028.3654 -
17  Hac-Acall03 CssHosN2042 2.4 11.80 1493.5510 304.1392, 769.3219, 1493.5546 -
18  Pr-Acalol C2sH47NO1g -3.4 12.39 702.2815  304.1385, 702.2791 -
19  Pr-Acal02 Cs4H57NO24 -2.0 12.59 864.3343  304.1379, 864.3326 -
20  Pr-Acal03 (2) CaoHe7N Oz -1.0 13.10  1026.3872 304.1395, 1026.3862 6
21 Pr-Acallol Cu7H78N2031 -0.6 11.63 1167.4661 304.1394, 769.3236, 864.3338, 1167.4654 -
22 Pr-Acall02 (11) Cs3HssN203s -0.7 11.86 1329.5190 304.1395, 769.3233, 1026.3870, 1329.5181 —
23 Pr-Acall03 (14) Cs9HosN2041 -0.2 12.40 14915718 304.1377, 769.3239, 1188.4393, 1491.5715 —
24 Pr-Acallo4 CesH108N204s -4.0 12.15  1653.6246 304.1394, 769.3229, 1653.6180 —
25  Pr-Aca 1103 C78H120N30s3 -2.8 11.95 1956.7564 304.1382, 769.3221, 1188.4364, 1956.7510 —
26  Hpr-Acal02 Cs4H57NO2s -1.4 12.07 880.3292  304.1389, 880.3280 —
27  Hpr-Aca 103 C40He7N O30 -2.9 12.81  1042.3821 304.1381, 769.3215, 1042.3791 —
28  Hpr-Acall03 Cs9HosN2042 1.8 13.61  1507.5667 304.1387, 769.3211, 1204.4598, 1507.5694 —
29  isoBu-Aca l01 C29H4gNO1g -0.4 14.14 716.2972  304.1383, 716.2969 —
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30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

isoBu-Aca 102

isoBu-Aca 103 (3)
Bu-Aca 103 (18)

Bu-Aca 1101

isoBu-Aca 1102 (12)
isoBu-Aca 1103 (8)
Bu-Aca 1103 (15)
isoBu-Aca 1104

Hbu-Aca 101
Hbu-Aca 102

Hbu-Aca 103 (4)

Hbu-Aca 1101
Hbu-Aca 1102

Hbu-Aca 1103 (19)

isoVa-Aca 101
isoVa-Aca 102

Mbu-Aca 103 (5)
isoVa-Aca 103 (6)
isoVa-Aca 1101
isoVa-Aca 1102 (13)
Mbu-Aca 1103 (16)
isoVa-Aca 1103 (20)

Hva-Aca 101
Hva-Aca 102
Hva-Aca 103
He-Aca 101
He-Aca 102
He-Aca 103
He-Aca 1102
He-Aca 1103
Hhe-Aca 103
Hhe-Aca 1101

Cs35HsoNO24
Ca1HegN Oz
Ca1HegN Oz
CagHgoN2031
Cs4Hg0N2036
CeoH100N2041
CeoH100N2041
CesH110N2046
C29H4gNO20
CssHs9NO2s
C41H70NO30
CasHgoN2032
Cs4HgoN2037
CeoH100N2042
Cs0H51NO1g
CssHeiNO24
C42H71NOz
C42H71NOz
Ca9Hg2N2030
CssH92N2036
Ce1H102N2041
Ce1H102N2041
Cs0H51NO20
CssHeiNO2s
C42H71NO3o
Ca1Hs3NOyg
Cs7HesNO24
C43H73NOzg
Cs6H94N2036
Ce2H104N2041
C43H73sNO3o
Cs0HgaN2032

-1.1
0.6
-0.1
-1.1
-2.9
0.2
2.2
-3.8
-2.4
-0.3
-3.2
-2.4
-1.2
-0.8
-1.6
-0.4
-1.1
15
-2.4
0.1
0.6
0.6
1.6
—4.5
-1.8
-0.7
-1.3
-1.1
-34
-3.9
-1.3
0.7

14.56
15.43
15.53
13.55
13.75
14.40
14.48
15.76
9.71

10.15
11.31
10.35
10.49
10.85
15.83
16.78

17.93°

18.04
14.91
16.06
16.65
16.79
10.90
11.93
13.08
17.50
19.34
21.06
18.04
19.55
18.97
17.80

878.3500
1040.4028
1040.4028
1181.4818
1343.5346
1505.5874
1505.5874
1667.6403

732.2921

894.3449
1056.3977
1197.4767
1359.5295
1521.5823

730.3128

892.3656
1054.4184
1054.4184
1195.4974
1357.5503
1519.6031
1519.6031

746.3077

908.3605
1070.4134

744.3285

906.3813
1068.4341
1371.5659
1533.6187
1084.4290
1225.5080

304.1390, 878.3490

304.1481, 1040.4034

304.1391, 1040.4027

304.1380, 769.3232, 878.3489, 1181.4805
304.1386, 769.3255, 1040.4000, 1343.5307
304.1391, 769.3228, 1202.4547, 1505.5877
304.1392, 769.3238, 1202.4570, 1505.5907
304.1392, 769.3230, 1667.6339

304.1383, 732.2903

304.1397, 894.3446

304.1386, 1056.3943

304.1392, 769.3224, 894.3440, 1197.4738
304.1382, 769.3230, 1056.3944, 1359.5279
304.1383, 769.3228, 1218.4477, 1521.5810
304.1385, 730.3116

304.1408, 892.3660

304.1388, 1054.4172

304.1388, 1054.4200

304.1300, 769.3226, 1195.4945

304.1390, 769.3219, 1054.4195, 1357.5505
304.1391, 769.3234, 1216.4712, 1519.6040
304.1389, 769.3226, 1216.4704, 1519.6041
304.1378, 746.3089

304.1369, 908.3564

304.1372, 1070.4115

304.1377, 744.3280

304.1379, 906.3801

304.1378, 1068.4329

304.1392, 769.3182, 1371.5612

304.1379, 769.3215, 1230.4826, 1533.6127
304.1396, 1084.4276

304.1394, 769.3238, 922.3765, 1225.5089
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62 Hhe-Aca 1102 Cs6Ho4N2037 -0.2 17.93 1387.5608 304.1392, 769.3233, 1084.4272, 1387.5605 -
63 diHva-Aca 103 C42H71NOg1 -34 8.96 1086.4083 304.1390, 1086.4046 -
Aca, acarviostatin; Ac, acetyl; Hac, hydroxyacetyl; Pr, propionyl; Hpr, hydroxypropionyl; Bu, butyryl; isoBu, isobutyryl; Hbu, hydroxybutyryl; Mbu, 2-methyl-butyryl; isoVa, isovaleryl;

Hva, hydroxyvaleryl; He, hexanoyl; Hhe, hydroxyhexanoyl; diHva, dihydroxyvaleryl. Acarviostatins, marked with “~” in Ref. column, are potential new compounds.

Table S11. Acarviostatins with glucose(s) at the reducing and nonreducing terminus (glu-Aca-glu) from Streptomyces sp. HO15182.

No. Compounds Formula A (ppm) tr (Min) [M +H]* Characterized fragment ions
1 Aca 113 Ca3H73sNOg3 -0.7 6.80 1132.4138  466.1933, 1132.4130

2 Ac-Aca 110 C27H4sNO19 1.6 10.34 688.2659  466.1900, 688.2670

3 Ac-Aca 112 CagHesNOzg -1.7 10.19 1012.3715 466.1918, 1012.3698

4 Ac-Aca 113 CusH7sNO3z4 -1.1 10.50 1174.4243  466.1921, 1174.4230

5 Ac-Aca 1111 Cs2HgsN2036 0.2 10.30 1315.5033  466.1922, 850.3170, 931.3730, 1315.5035
6 Pr-Aca 110 C28H47NO19 11 12.09 702.2815  466.1920, 702.2823

7 Pr-Aca 113 CasH77NOz4 -13 12.20 1188.4400 466.1915, 1188.4384

8 Hpr-Aca 1112 CsoHggN2042 -1.6 11.83 1507.5667 466.1921, 1042.3769, 931.3743, 1507.5642
9 Bu-Aca 113 Ca7H75NO34 -17 13.44 1202.4556  466.1910, 1202.4536

10  Hbu-Acall0 Ca9H4sNO20 -1.8 9.45 732.2921  466.1920, 732.2908

11 Hbu-Aca I12 Ca1H70NO30 -0.5 10.13 1056.3977 466.1916, 1056.3972

12 Hbu-Acal13 Ca7H7sNO3s -0.6 10.02 1218.4505 466.1920, 1218.4498

13 Hbu-Acalll0 CasHsoN2032 -2.0 9.97 1197.4767 466.1919, 931.3626, 1197.4743

14 isoVa-Aca 113 CasHg1NO3z4 -2.0 15.10 1216.4713  466.1908, 1216.4688

15  Hva-Acalll Cs3sHe:NO2s -2.3 11.34 908.3605  466.1902, 908.3584

Aca, acarviostatin; Ac, acetyl; Pr, propionyl; Hpr, hydroxypropionyl; Hbu, hydroxybutyryl; Hva, hydroxyvaleryl. 2 all isolates are potential new compounds.
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Table S12. Acarviostatins with an incomplete pseudo-trisaccharide at the nonreducing terminus (incAca-glu) from Streptomyces sp. HO15182.

No Compounds Formula A (ppm) tr (Min) [M +H]* Characterized fragment ions

1 Aca I(-1)2 C30Hs3NO24 0.1 5.90 812.3030  146.0813, 812.3031

2 Aca l1(-1)2 Cu3H7sN2031 -15 7.56 1115.4348 146.0811, 611.2658, 1115.4331

3 Aca l1(-1)3 Ca9HsaN2036 -2.0 8.94 1277.4877 146.0804, 611.2647, 1277.4851

4 Ac-Aca I(-1)3 Cs2Hs5NO2s -2.2 10.44 854.3136  146.0810, 854.3117

5 Ac-Aca 11(-1)2 CusH76N2032 2.5 10.23 1157.4454  146.0810, 611.2639, 1157.4483

6 Ac-Aca I1(-1)3 Cs1HgsN2037 -2.2 10.60 1319.4982 146.0811, 611.2655, 1174.4167, 1319.4953
7 Hac-Aca I(-1)3 Cs2Hs5NO26 -2.0 9.74 870.3085  146.0809, 870.3067

8 Pr-Aca I1(-1)3 C34Hs7NO24 -1.3 12.42 868.3292  146.0811, 868.3281

9 Pr-Aca l1(-1)2 CusH7sN2032 0.8 11.89 1171.4610 146.0809, 611.2623, 1026.3845, 1171.4600
10  Pr-Acall(-1)3 Cs2HgsN2037 —4.4 12.37 1333.5139  146.0810, 611.2648, 1188.4208, 1333.5080
11 Hpr-Acall(-1)3 Cs2HgsN203s -1.6 12.50 1349.5088 146.0810, 611.2655, 1204.4326, 1349.5066
12 Bu-Acall(-1)2 C47HsoN2032 3.8 13.72 1185.4767 146.0800, 611.2651, 1185.4812

13 Bu-Acall(-1)3 Cs3HaoN2037 -3.8 14.10 13475295 146.0799, 611.2649, 1202.4555, 1347.5245
14 Hbu-Aca l(-1)3 C34Hs9NO26 -2.4 9.64 898.3398  146.0803, 898.3376

15  Hbu-Aca ll(-1)2 C47HsoN2033 -3.4 10.34 1201.4716 146.0812, 611.2656, 1056.3941, 1201.4675
16  isoVa-Aca l(-1)3 CssHprNOzs -2.4 15.90 896.3605  146.0805, 896.3583

17  isoVa-Aca ll(-1)2 CusHg2N2032 -1.8 15.72 1199.4923 146.0810, 611.2651, 1054.4174, 1199.4901
18  isoVa-Aca ll(-1)3 Cs4H92N2037 1.0 16.13 1361.5452 146.0810, 611.2637, 1216.4712, 1361.5465
19  Hva-Aca ll(-1)2 CusHg2N2033 -2.4 11.20 1215.4873  146.0797, 611.2645, 1215.4844

20  Hva-Acall(-1)3 Cs4H92N203s -3.0 11.41 1377.5401 146.0797, 611.2644, 1218.4834, 1377.5360

Aca, acarviostatin; Ac, acetyl; Hac, hydroxyacetyl; Pr, propionyl; Hpr, hydroxypropionyl; Bu, butyryl; Hbu, hydroxybutyryl; isoVa, isovaleryl; Hva, hydroxyvaleryl.

aall isolates are potential new compounds.
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Figure S1. HRESI-MS/MS spectra of compounds 1-9.
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Figure S2. Positive HRESIMS/MS fragmentation and spectra of 9 and 14-16. (A) Positive-ion HRESIMS/MS fragmentation patterns of 9 and 14-16; (B-E) HRESIMS/MS
spectra of 9 and 14-16.
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33



x105 +ESI (Rt: 15.565 min) Frag=180.0V CID@45.0 (1040.4028) compound 18-pos-tgtmsms.d
x10° +ES| (Rt: 6.450 min) Frag=180.0V CID@45.0 (970.3609) compound 17-pos-tgtmsms.d b2

14 b2 6 b1 8
bl ¢
1'i < } [M#H]* 5 g 8
08 S ® g 4 S [M+H]”
- ¥5 ] 5 ne
- b3 b4 b5 (M-HOH" & s b3 ba bsé §[M+HZO Hr §
.
os| 5B 28 5 " il 38 ;] g g 4 : L
0.2 d d > ) | ]
0 ‘g.h L R §§ I e . § A S @ . . E JL . g § PN -~ 0 .Jm..ghni..‘..‘.. el L ‘Jg L Ll ?‘ﬁ § g Ll ‘ g \
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 50 100 150 200 250 300 350 400 450 500 (55;0) 600 650 700 750 800 850 900 950 1000 1050 1100
m/z)
x105 +ESI (Rt: 10.954 min) Frag=180.0V CID@45.0 (1521.5823) compound 19-pos-tgtmsms.d
12 g [M+H]* Xiog +ES| (Rt: 16.831 min) Frag=180.0V CID@45.0 (1519.6031) compound 20-pos-tgtmsms.d [M:H]*
- ; B . :
12 b3 i
y7
1 lg 8 § 5 ¥ 8 ok b1 & b3 g 16 g s
0.8 - b4 2 ¥6 M-H,0+H]* - 9 3 b4 b7 [M H,O+H]*
08 2 g 2 2] er b6 % b7 a pg [M-HO+H] 06 g - <) g 8 i y5 § 3 g § B g
0.4 g g ) 8 g g g Hg 8 o4 g J § 5 i : 19 é S S §§§ ]
2 3 P N Q 02 5 < \
S ¥l 8 sF 5| s @ | & . 5 88 5| @ 8
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000105011001150120012501300135014001450150015501600 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950100010501100115012001250130013501400145015001550
(m/z2) (m/z)

Figure S4. HRESI-MS/MS spectra of compounds 17-20.
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Figure S5. The total ion chromatograms of fraction 1 and 2 derived from Streptomyces sp. HO1518.
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Figure S6. The EIC of acarviostatins with glucose at the reducing terminus from Streptomyces sp. HO1518.
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Figure S7. The EIC of acarviostatins with glucose at the reducing and nonreducing terminus from Streptomyces sp. HO1518.
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Figure S8. The EIC of acarviostatins with an incomplete pseudo-tetrasaccharide at the nonreducing terminus from Streptomyces sp. HO1518.
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Figure S10. *H NMR spectrum of compound 10 (500 MHz, D,0).

39



nunomom N =0V OUOUONLNMNLOUNONLLMTT™OO O W
N N TT000C00BRRNCQOEOQH KB Y
0 0w TITTTTTOOOOONOONOOOOOMOOONM
~\— T\ N/ SNie———
|
|
|
b | |
S I|I | |I||||
Ao
T T T T T T T T T T T | R — T T T T T T T T T T
5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3

f1 (ppm)

Figure S11. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D0, excitation at 6 5.23, H-Ala).
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Figure S12. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D0, excitation at 6 4.65, H-ALp).
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Figure S13. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D0, excitation at 6 5.41, H-B1, and H-C1).
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Figure S14. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D0, excitation at 6 4.22, H-C6).
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Figure S15. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D,0O, excitation at 6 5.33, H-D1 and H-G1).
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Figure S16. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D0, excitation at 6 5.98, H-E7).
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Figure S17. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D,0O, excitation at 6 5.38, H-F1).
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Figure S18. 1D-selective TOCSY spectrum of compound 10 (500 MHz, D,0O, excitation at 6 5.90, H-H7).
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Figure S19. *C NMR spectrum of compound 10 (125 MHz, D;0).

48



Le /L
og /1
20°GS |
86'GS |
L$°09 1
0509 1
25709 1
8909 1
85719 1
€0'29
€L'b9
16'b9
€169
£5°69
£6'69
21°0.
11701
6.°0L
28'0.
9012
zZL L
VL2
v
62 L.
2s L.
81z,
€522
€9z
69°Z.
06°Z.
0Z'€L
0c'sL
oc'ss
6v'EL
00'v.
eSvL
50'9.
819/
6.9
88'9/
€6°9/ 1
0022
06'16
11°G61
1S /6 ]
/€66
1S'66
29'66
88'66
19°€Z1
9Z'9Z1

e R R R

/

L |

AN

WA

£1 (ppm)

Figure S20. DEPT-135 spectrum of compound 10 (125 MHz, D,0).
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Figure S21. HSQC spectrum of compound 10 (500 MHz, D;0).
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Figure S22. 'H-'H COSY spectrum of compound 10 (500 MHz, D,0).
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Figure S23. 2D-TOCSY spectrum of compound 10 (500 MHz, D,0).
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Figure S25. HMBC spectrum of compound 10 (500 MHz, D-0).
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Figure S26. NOESY spectrum of compound 10 (500 MHz, D,0).
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Figure S30. *H NMR spectrum of compound 11 (500 MHz, D,0).
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Figure S31. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D;O, excitation at 6 4.66, H-ALp).
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Figure S32. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D0, excitation at 6 5.41, H-B1 and H-C1).
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Figure S33. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D,0, excitation at 6 4.44, H-C6a).
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Figure S34. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D,0, excitation at § 5.29, H-D1).
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Figure S35. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D,0, excitation at 6 5.98, H-E7).
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Figure S36. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D0, excitation at 6 5.38, H-F1).
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Figure S37. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D0, excitation at 6 5.32, H-G1).
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Figure S38. 1D-selective TOCSY spectrum of compound 11 (500 MHz, D0, excitation at 6 5.90, H-H7).
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Figure S42. *H-'H COSY spectrum of compound 11 (500 MHz, D20).
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Figure S43. 2D-TOCSY spectrum of compound 11 (500 MHz, D,0).
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Figure S44. HSQC-TOCSY spectrum of compound 11 (500 MHz, D,0).
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Figure S45. HMBC spectrum of compound 11 (500 MHz, D,0).
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Figure S46. NOESY spectrum of compound 11 (500 MHz, D;0).
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Figure S48. UV spectrum of compound 11.
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Figure S51. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D,0O, excitation at 6 5.24, H-Ala).
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Figure S55. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D,0O, excitation at § 5.28, H-D1).
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Figure S56. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D0, excitation at 6 5.98, H-E1).
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Figure S57. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D,0, excitation at § 5.42, H-F1).
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Figure S58. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D,0O, excitation at § 5.33, H-G1).
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Figure S59. 1D-selective TOCSY spectrum of compound 12 (500 MHz, D0, excitation at 6 5.91, H-H1).
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Figure S61. DEPT-135 spectrum of compound 12 (125 MHz, D;0).
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Figure S62. HSQC spectrum of compound 12 (500 MHz, D,0).
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Figure S63. 'H-'H COSY spectrum of compound 12 (500 MHz, D,0).
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Figure S64. 2D-TOCSY spectrum of compound 12 (500 MHz, D,0).
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Figure S66. HMBC spectrum of compound 12 (500 MHz, D-0).
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Figure S67. NOESY spectrum of compound 12 (500 MHz, D,0).

94

T
3.5

2 (ppm)

3.

0

£1 (ppm)



H_84cl1 #4093 RT: 16.26 AV: 1 NL: 3.33E6
T: FTMS + p ESI Full ms [400.0000-1600.0000]
100 1343.53650

©
7

@
o

1344.54004

N ul o ~
(=] o (=) o
v v beven lres

w
o

1345.54224

N
o

i
o

1346.54504
1347.54749
A

1341.52429
T T T

o

T T
1342 1348

Figure S68. HRESIMS spectrum of compound 12.

Peak #292  100% at 23.39 min

60.0 % 50% at 22.13 min: 999.64

7190.7

7
T I | I T T I I I I I I
190 225 250 275 300 325 350 375 400 425 450 475 500

Figure S69. UV spectrum of compound 12.
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Figure S71. *H NMR spectrum of compound 13 (500 MHz, D,0).
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Figure S72. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 5.24, H-Ala).
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Figure S73. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 4.66, H-ALp).
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Figure S74. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 5.41, H-B1 and H-C1).
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Figure S75. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 4.49, H-C6).

101



oo D~ O ® o N ” N
™ N N © © © 0 < < < e IRse)
TolTs) N OMOm NN N - -
N —~—5 ~I~ Ne’
|
|
L 1l 1 |
. i I

5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0
1 (ppm)

Figure S76. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 5.29, H-D1).

102



—5.99
4.24
4.21

/
—4.16

\4.14
. 3.81

N 3.79

—3.54

6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.

£1 (ppm)

Figure S77. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D0, excitation at 6 5.99, H-E7).
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Figure S78. 1D-selective TOCSY spectrum of compound 13 (500 MHz, D,0, excitation at 6 5.38, H-F1).
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Figure S85. 2D-TOCSY spectrum of compound 13 (500 MHz, D,0).
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Figure S90. UV spectrum of compound 13.
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Figure S93. 1D-selective TOCSY spectrum of compound 14 (500 MHz, D0, excitation at 6 5.20, H-Ala).

118



465
N 4.63
3.90
/388
/377
3.75
3.74
7 366
/364
7 362
. 3.59
\358
3.58
3.28
/326
\ 324

.0 4. 8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2
1 (ppm)

Figure S94. 1D-selective TOCSY spectrum of compound 14 (500 MHz, D0, excitation at 6 4.62, H-ALp).
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Figure S96. 1D-selective TOCSY spectrum of compound 14 (500 MHz, D0, excitation at 6 4.40, H-D6a).
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Figure S97. 1D-selective TOCSY spectrum of compound 14 (500 MHz, D0, excitation at 6 5.25, H-E1).
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Figure S104. HSQC spectrum of compound 14 (500 MHz, D;0).
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Figure S105. 'H-H COSY spectrum of compound 14 (500 MHz, D;0).
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Figure S106. 2D-TOCSY spectrum of compound 14 (500 MHz, D,0).
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Figure S109. NOESY spectrum of compound 14 (500 MHz, D,0).
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Figure S111. UV spectrum of compound 14.
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Figure S114. 1D-selective TOCSY spectrum of compound 15 (500 MHz, D,0, excitation at 6 5.23, H-Ala).
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Figure S116. 1D-selective TOCSY spectrum of compound 15 (500 MHz, D,0, excitation at 6 5.40, H-B1, C1, and D1).
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Figure S118. 1D-selective TOCSY spectrum of compound 15 (500 MHz, D,0, excitation at ¢ 5.28, H-E1).
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Figure S119. 1D-selective TOCSY spectrum of compound 15 (500 MHz, D0, excitation at 6 5.97, H-F1).
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Figure S120. 1D-selective TOCSY spectrum of compound 15 (500 MHz, D,0, excitation at ¢ 5.37, H-G1).
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Figure S123. 13C NMR spectrum of compound 15 (125 MHz, D;0).
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Figure S124. DEPT-135 spectrum of compound 15 (125 MHz, D;0).
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Figure S125. HSQC spectrum of compound 15 (500 MHz, D20).
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Figure S126. *H-'H COSY spectrum of compound 15 (500 MHz, D;0).
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Figure S127. 2D-TOCSY spectrum of compound 15 (500 MHz, D,0).
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Figure S128. HSQC-TOCSY spectrum of compound 15 (500 MHz, D-0).
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Figure S129. HMBC spectrum of compound 15 (500 MHz, D,0).
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Figure S130. NOESY spectrum of compound 15 (500 MHz, D,0).
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Figure S132. UV spectrum of compound 15.
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Figure S134. *H NMR spectrum of compound 16 (500 MHz, D,0).

N ) = DO T
4.0

5

4.

0

O OO O
o.

5.5

0

157



>~ O n NN O N —aO O30 ——0O O 0 >
SRS QAR RXXENEE SO QeS8 nnR TS
v n n NN N N N NN NN NN N onononocnononon onoon
~l— e e

5.4 5.2 5.0 4.8 4.6 4. 4 4.2 4.0 3.8 3.6 3.4
1 (ppm)

Figure S135. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at 6 5.20, H-Ala).
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Figure S136. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D0, excitation at 6 4.63, H-ALp).
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Figure S137. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D20, excitation at ¢ 5.38, H-B1, H-C1, H-D1).
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Figure S138. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at 6 4.43, H-D6a).

161



v <t S oAN O AN O 0
SIS = O nn <+ < o
v n N on N oonoon [o\BN e\ BN e\]
N — N ~l—

127

N 1.26

5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4 2.0
1 (ppm)

Figure S139. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at ¢ 5.24, H-E1).
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Figure S140. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at 6 5.94, H-F7).
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Figure S141. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at ¢ 5.34, H-G1).
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Figure S142. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at ¢ 5.30, H-H1).
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Figure S143. 1D-selective TOCSY spectrum of compound 16 (500 MHz, D,0, excitation at ¢ 5.87, H-17).
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Figure S144. 13C NMR spectrum of compound 16 (125 MHz, D;0).
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Figure S145. DEPT-135 spectrum of compound 16 (125 MHz, D,0).
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Figure S146. HSQC spectrum of compound 16 (500 MHz, D,0).
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Figure S147. 'H-H COSY spectrum of compound 16 (500 MHz, D;0).
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Figure S148. 2D-TOCSY spectrum of compound 16 (500 MHz, D,0).
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Figure S149. HSQC-TOCSY spectrum of compound 16 (500 MHz, D;0).
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Figure S150. HMBC spectrum of compound 16 (500 MHz, D,0).
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Figure S151. NOESY spectrum of compound 16 (500 MHz, D,0).
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Figure S152. HRESIMS spectrum of compound 16.
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Figure S153. UV spectrum of compound 16.
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Figure S154. IR spectrum of compound 16.
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