Supplementary Information

Table S1 '"H-NMR (600 MHz) and '*C-NMR (150 MHz) spectral data for product 1
in pyridine-ds.

C Sc Su (mult, Jin Hz)

1 39.7 0.97 (1H, m); 1.54 (1H, m)

2 272 2.01 (1H, m); 2.03 (1H, m)

3 89.6 3.38 (1H, dd, J= 13.2, 4.8 Hz)

4 40.7

5 61.5 1.32 (1H, s)

6 74.8 437 (1H, m)

7 45.9 2.23 (1H, m); 2.37 (1H, m)

8 41.7

9 50.1 1.46 (1H, m)

10 39.5

11 315 1.46 (1H, m); 2.24 (1H, m)

12 70.7 4.16 (1H, m)

13 49.7 2.16 (1H, s)

14 52.0

15 313 0.76 (1H, m); 1.33 (1H, d, /= 10.8 Hz)

16 27.0 1.27 (1H, m); 1.94 (1H, m)

17 522 2.54 (1H, m)

18 17.9 1.13 3H, s)

19 18.0 1.00 3H, s)

20 83.8

21 22.9 1.59 3H, s)

22 36.6 1.56 (1H, m); 2.53 (1H, m)

23 23.8 2.24 (1H, m); 2.54 (1H, m)

24 126.4 5.24 (1H, m)

25 131.6

26 26.3 1.61 (3H, 5)

27 18.5 1.61 (3H, 5)

28 32.1 2.12 3H, s)

29 18.3 1.40 (3H, s)

30 17.8 0.91 3H, s)
6-0-Gle-1' 102.4 5.19 (1H, d,J="7.2 Hz)

2/ 78.9 4.16 (1H, m)

3’ 79.9 4.22 (1H, m)

4 73.0 4.08 (1H, m)

5 78.9 3.94 (1H, m)

6' 63.7 4.32 (1H, m); 4.49 (1H, m)

2'-O-Rham-1" 102.3 6.49 (1H, s)
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4.70 (1H, dd, J=9.6, 3.6 Hz)
4.61 (1H, m)
4.34 (1H, m)
4.80 (1H, m)

1.80 3H, d, J=6.0 Hz)
5.18 (1H,d,J=7.2 Hz)
4.01 (1H, m)

4.20 (1H, m)

4.07 (1H, m)

3.92 (1H, m)

4.24 (1H, m); 4.59 (1H, m)
4.97 (overlapped)
4.70 (1H, m)

4.23 (1H, m)

4.15 (1H, m)

3.95 (1H, m)

4.35 (1H, m); 4.59 (1H, m)




Table S2 'H-NMR (500 MHz) and '*C-NMR (125 MHz) spectral data for product 2
in pyridine-ds.

C oc on (mult, Jin Hz)

1 39.3 0.58 (1H, m); 1.53 (1H, m)

2 27.5 1.78 (1H, m); 1.84 (1H, m)

3 90.2 3.39(1H, dd, J=11.5,4.0 Hz)

4 40.7

5 61.9 1.23 (1H, m)

6 80.7 4.25 (1H, m)

7 44.5 1.95 (1H, td, J=13.5, 3.0 Hz); 2.33 (1H, m)

8 41.1

9 50.0 1.26 (1H, m)

10 40.8

11 31.7 1.28 (1H, m); 2.25 (1H, m)

12 79.1 3.81 (1H, m)

13 46.7 2.02 (1H, m)

14 52.5

15 28.0 1.16 (1H, t,J=10.0 Hz); 1.29 (1H, m)

16 272 1.21 (1H, m); 1.73 (1H, m)

17 54.4 2.31 (1H, m)

18 17.6 0.85 (3H, s)

19 17.8 0.75 (3H, s)

20 733

21 26.7 1.31 (3H, s)

22 36.8 1.62 (1H, m); 2.23 (1H, m)

23 233 1.29 (1H, m); 2.29 (1H, m)

24 126.9 5.35(1H,t,J=7.0 Hz)

25 131.0

26 26.2 1.65 (3H, s)

27 18.1 1.64 (3H, s)

28 31.5 2.16 (3H, s)

29 17.3 1.55(3H, s)

30 17.2 0.65 (3H, s)
6-0-Glc-1' 104.5 5.88 (1H,d, J=17.5 Hz)

2’ 80.1 4.37 (1H, m)

3 80.4 423 (1H, m)

4’ 72.0 4.13 (1H, m)

5! 78.8 3.92 (1H, m)

6 63.0 4.30 (1H, m); 4.53 (1H, m)
2'-0-Gle-1" 103.8 4.78 (1H, d, J=7.5 Hz)

2" 76.3 4.49 (1H, m)

3" 78.9 4.29 (1H, m)
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421 (1H, m)
4.12 (1H, m)

437 (1H, m) ;4.38 (1H, m)
5.03 (1H,d, J=17.5 Hz)
4.47 (1H, m)

425 (1H, m)

4.17 (1H, m)

4.05 (1H, m)

437 (1H, m); 4.55 (1H, m)
528 (1H, d, J=17.5 Hz)
4.48 (1H, m)

427 (1H, m)

4.18 (1H, m)

4.11 (1H, m)

4.37 (1H, m); 4.66 (1H, m)




Table S3 'H-NMR (600 MHz) and '*C-NMR (150 MHz) spectral data for product 3
in pyridine-ds.

C oc ou (mult, J in Hz)

1 394 0.81(1H, m); 1.71 (1H, m)

2 274 2.01 (1H, m); 2.03 (1H, m)

3 90.3 3.43 (1H, dd, J=12.0,4.2 Hz)

4 40.8

5 62.0 1.37 (1H, m)

6 80.3 4.26 (1H, m)

7 449 1.96 (1H, t, J=12.0 Hz);

2.35(1H, dd, J=12.0, 3.6 Hz)

8 414

9 50.4 1.50 (1H, m)

10 39.4

11 31.8 1.47 (1H, m); 2.31 (1H, m)

12 714 3.84 (1H, m)

13 48.7 2.05 (1H, m)

14 52.1

15 31.6 1.24 (1H, t,J=10.2 Hz); 1.53 (1H, m)

16 26.8 1.35 (1H, m); 1.88 (1H, m)

17 55.2 2.38 (1H, m)

18 17.8 1.11 (3H, s)

19 17.9 0.90 (3H, s)

20 73.4

21 27.2 1.42 (3H, s)

22 36.2 1.85 (1H, m); 2.33 (1H, m)

23 234 2.33 (1H, m); 2.62 (1H, m)

24 126.7 534 (1H, t,J= 6.6 Hz)

25 131.2

26 26.2 1.67 (3H, s)

27 18.1 1.64 (3H, s)

28 324 2.16 (3H, s)

29 17.4 1.56 (3H, s)

30 17.2 0.85(3H, s)
6-0-Glc-1' 104.0 5.86 (1H,d, J=17.8 Hz)

2’ 80.3 4.38 (1H, m)

3 80.9 4.29 (1H, m)

4’ 71.8 4.07 (1H, m)

5! 78.7 3.91 (1H, m)

6 63.2 4.23 (1H, m); 4.51 (1H, m)
2'-0-Gle-1" 104.5 4.84 (1H,d,J=7.2 Hz)

2" 76.4 4.49 (1H, m)

3" 78.8 438 (1H, m)
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4.17 (1H, m)
4.01 (1H, m)

428 (1H, m) ;4.60 (1H, m)
5.02 (1H, d, J="7.8 Hz)
4.43 (1H, m)

4.30 (1H, m)

4.14 (1H, m)

3.92 (1H, m)

4.24 (1H, m); 4.51 (1H, m)




Table S4 'H-NMR (500 MHz) and "*C-NMR (125 MHz) spectral data for product 4
in methanol-ds.

C oc ou (mult, J in Hz)

1 39.9 1.14 (1H, s); 1.70 (1H, m)

2 277 1.88 (1H, m); 1.97 (1H, m)

3 90.9 3.22 (1H, m)

4 40.9

5 62.0 1.30 (1H, m)

6 80.8 4.06 (1H, td, J=10.5, 3.0 Hz)

7 452 1.90 (1H, m); 3.06 (1H, m)

8 41.8

9 50.7 1.41 (1H, m)

10 40.2

11 31.7 1.41 (1H, m); 2.05 (1H, m)

12 79.4 3.23 (1H, m)

13 46.9 1.80 (1H, m)

14 53.1

15 28.6 1.13 (1H, m); 1.54 (1H, m)

16 26.8 1.26 (1H, m); 1.76 (1H, m)

17 55.1 2.09 (1H, m)

18 17.6 1.04 (3H, s)

19 17.9 0.97 (3H, s)

20 74.8

21 26.1 1.08 (3H, s)

22 36.7 1.58 (1H, m); 1.80 (1H, m)

23 233 2.07 (1H, m); 3.08 (1H, m)

24 126.3 5.11 (1H,t,J=17.0 Hz)

25 131.9

26 25.9 1.60 (3H, s)

27 17.8 1.36 (3H, s)

28 31.1 1.65 (3H, s)

29 16.8 1.09 (3H, s)

30 17.3 0.93 (3H, s)
6-0-Glc-1' 105.6 431 (1H,d,J=8.0 Hz)

2’ 75.7 3.17 (1H, td, J=8.5, 2.5 Hz)

3 79.0 3.58 (1H, m)

4’ 71.7 330 (1H, m)

5 78.0 3.11 (1H, m)

6 62.9 3.77 (1H, s); 3.87 (1H, td, J=10.5, 5.0 Hz)
3-0-Glc-1" 107.0 429 (1H, d, J=8.0 Hz)

2" 75.5 3.17 (1H, td, J= 8.5, 2.5 Hz)

3" 78.4 3.30 (1H, m)

4" 71.7 3.24 (1H, m)
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3.06 (1H, m)

3.63 (1H, m); 3.79 (1H, m)
4.47 (1H, d, J=8.0 Hz)
3.17 (1H, td, J= 8.5, 2.5 Hz)
3.33 (1H, m)

3.25 (1H, m)

3.08 (1H, m)

3.64 (1H, m); 3.82 (1H, m)




Table S5 'H-NMR (500 MHz) and "*C-NMR (125 MHz) spectral data for product 5
in methanol-ds.

C oc ou (mult, J in Hz)

1 40.1 1.41 (1H, s); 1.71 (1H, m)

2 274 1.75 (1H, m); 1.87 (1H, m)

3 90.9 3.27 (1H, m)

4 40.9

5 62.0 1.14 (1H, m)

6 80.8 4.09 (1H, td, J=10.5, 2.5 Hz)

7 454 1.85 (1H, m); 3.12 (1H, dd, J=12.0, 4.5 Hz)

8 41.8

9 50.9 1.53 (1H, m)

10 40.0

11 32.0 1.50 (1H, s); 2.02 (1H, m)

12 71.7 3.89 (1H, m)

13 49.6 1.97 (1H, m)

14 52.5

15 31.2 1.22 (1H, m); 1.55 (1H, s)

16 26.8 1.29 (1H, m); 1.73 (1H, m)

17 55.1 2.15 (1H, m)

18 17.6 1.07 (3H, s)

19 17.7 1.00 (3H, s)

20 74.4

21 26.5 1.09 (3H, s)

22 36.3 1.64 (1H, m); 2.00 (1H, m)

23 233 2.05 (1H, m); 3.26 (1H, m)

24 126.2 5.14 (1H, t,J=17.0 Hz)

25 132.0

26 25.9 1.62 (3H, s)

27 17.9 1.40 (3H, s)

28 31.9 1.68 (3H, s)

29 16.8 1.15(3H, s)

30 17.0 0.94 (3H, s)
6-0-Glc-1' 105.6 434 (1H,d,J=7.5Hz)

2’ 75.8 3.65(1H,td,J=11.5,5.5 Hz)

3 79.1 3.35(1H, m)

4’ 72.1 334 (1H, m)

5 77.7 3.20 (1H, td, J=17.5,2.0 Hz)

6 62.9 3.83 (1H,t,J=12.0 Hz); 4.63 (1H,s)
3-0-Glc-1" 107.0 4.32(1H, d, J=17.5 Hz)

2" 75.3 3.64 (1H, td, J=11.5, 5.5 Hz)

3" 78.4 3.55 (1H, m)

4" 71.7 3.33 (1H, m)
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3.20 (1H, td, J= 7.5, 2.0 Hz)
3.83 (1H, t, J= 12.0 Hz); 4.10 (1H, td, J= 10.5, 2.5 Hz)




Table S6 'H-NMR (600 MHz) and '*C-NMR (150 MHz) spectral data for product 6
in pyridine-ds.

C oc ou (mult, J in Hz)

1 41.0 0.97 (1H, m); 1.77 (1H, m)

2 272 1.94 (1H, m); 1.96 (1H, m)

3 90.1 3.45(1H,dd,J=11.4,4.2 Hz)

4 41.6

5 63.5 1.29 (1H, s)

6 75.7 449 (1H,t,J=13.2 Hz)

7 49.8 2.03 (1H, m); 2.34 (1H, m)

8 453

9 52.0 1.44 (1H, m)

10 39.7

11 31.5 1.44 (1H, m); 2.20 (1H, m)

12 70.7 4.00 (1H, m)

13 50.4 2.00 (1H, m)

14 52.0

15 31.2 0.81 (1H, m); 1.35 (1H, d, J=10.2 Hz)

16 26.9 1.28 (1H, m); 1.90 (1H, m)

17 61.9 2.53 (1H, m)

18 17.8 1.10 (3H, s)

19 18.0 091 (3H, s)

20 83.8

21 22.9 1.60 (3H, m)

22 36.7 1.80 (1H, m); 2.39 (1H, m)

23 23.8 2.25 (1H, m); 2.50 (1H, m)

24 126.5 525(1H,t,J=17.2 Hz)

25 131.5

26 26.3 1.60 (3H, m)

27 18.3 1.61 3H, m)

28 31.7 2.15(3H, s)

29 18.1 1.48 (3H, s)

30 17.8 0.84 (3H, s)

6-0-Glc-1' 103.9 491 (1H,d,J=7.8 Hz)

2’ 79.3 4.18 (1H, m)

3 80.4 4.15 (1H, m)

4’ 72.1 4.13 (1H, m)

5 78.9 3.95 (1H, m)

6 64.4 4.24 (1H, m); 4.35 (1H, m)
2'-O-Rham-1" 105.8 5.67 (1H, m)

2" 72.5 449 (1H, t,J=13.2 Hz)

3" 71.7 442 (1H, m)

4" 74.6 431 (1H, m)
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4.60 (1H, m)

5.19 (1H, d, J="7.8 Hz)
3.84 (1H, m)
4.15 (1H, m)

4.07 (1H, m)
3.65(1H,t,J=11.4 Hz)
423 (1H, m); 4.34 (1H, m)
5.02 (1H, d, J="7.8 Hz)
4.22 (1H, m)

4.16 (1H, m)

4.14 (1H, m)

3.01 (1H, m)

4.25 (1H, m); 4.40 (1H, m)




Table S7

The HPLC conditions of scale-up preparation for products 1-6.

products conditions tr (min)
1 0 min, 20% ACN; 20 min, 35% ACN; 31 min, 100% ACN; 7.87(1)
40min, 100% ACN
2 and 3 0 min, 20% ACN; 30 min, 40% ACN; 31 min, 100% ACN,; 7.28 (2);
40min, 100% ACN 12.88 (3)
4and 5 0 min, 20% ACN; 20 min, 40% ACN; 31 min, 100% ACN,; 8.21 (4);
40min, 100% ACN 14.19 (5)
6 0 min, 20% ACN; 30 min, 35% ACN; 31 min, 100% ACN; 7.01 (6)

40min, 100% ACN
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The 'H NMR (A), 3C NMR (B), HMBC (C) and HSQC (D) spectra of

product 2 in pyridine-ds.

Figure S2.
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The 'H NMR (A), 3C NMR (B), HMBC (C) and HSQC (D) spectra of

Figure S3.

-ds.

in pyridine

product 3
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The 'H NMR (A), 3C NMR (B), HMBC (C) and HSQC (D) spectra of

product 4 in methanol-ds.

Figure S4.

A

££6'0

0L6'0

0ro'L

SLUT

€601 J.

Tt

€Er'1

SSTI

9LTT

10€'1

£9€°1 96'T
80v'1 10°€
SES'1 18°€
PLS'T €6'T
S65°'1 61'¢
LYo SO'T
26914 780
P881 96'1
£90°¢t 80°¢
6L0'E €9'1
Tire 01
8yIed| 0€'1
£SI'e 60'€
S9I'E 8L°1
0LIE 0r'e
8I'e LT'E
L8I'E €T'E
9IT'E

yive

8ET'E

I1ST'¢

00£°¢ 8L°0
£0E°¢ %2.:
[A5%% $S'0
P8S'Eq LS'T
S65'E 91'¢
019'¢q 66'0
L19°E S0'1
LI9'E 0g'y
PE9'E R s
19¢/ 8I°¢
Pro'e 8r'e
ch.m.\ c—._
UL'E] H\.mc I
e

96L°¢ |

9I8'E 1] 4
S98'¢ .
SL8'E =00'T
SSO'¥

190'%

6LTY.

S6T'Y

Toe'y

LIS = 901
Pov'y \

08%'#

eirs?

50 48 46 44 42 40 38 36 34 32 3.0 28 26 24 22 20 18 16 14 12 1.0 08 06 04 02 00

5.2

54

fl (ppm)

0891
9TL
1941
oL'Ll
(5432
st
197
S9LT—
AT
s/
L99E~,
1zop
AAN
oL'1r/
YTSH—

it

LY0S—
mes—
90'sS
L6'19
(A x4
xw.NcV
89°1L
E\.vh/
0S'SL
pL'SL
89'LL~

ST8L
weL
£0°6L
9L'08
86'06—

LS'001-
95'S01
Lot M

1971 —

S8IEI—

20 15 10

50 45 40 35 30 25

55

70 65 60

1 (ppm)

80 75

95 90 85

105



@)

0o ed gime wb g

" 0
" '

. .
T

< :’:,.‘
' .’ ()

i - T

8a

100

110

r120

r130

=)

1o 0.5 0.0

3.0 25
2 (ppm)

4.0 35

f1 (ppm)

f1 (ppm)



The '"H NMR (A) and '3C NMR (B) spectra of product 5 in methanol-da.

Figure S5.
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The '"H NMR (A), *C NMR (B), HMBC (C) and HSQC (D) spectra of

Figure S6.
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