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Table S1. NMR Spectral Data of 1 in CDCl,.

No. 8¢ (inHz) 'H-'H cosy NOE 3¢ HMBC (C)°
1B 5.05 brd (6.4) 20, 2B 707 d 2,3,5,9,30,1
20 3.11 dd (6.4, 15.8) 1,28 19, 29 353 t 1,3,10

2B 3.24 brd (15.8) 1, 2a 1,3,10

3 169.1 s

4 844 s

5 2.62 dd (3.9, 15.8) 6oL, 6B 9 511 d 19, 29, 30
60t 2.60 dd (3.9, 15.8) 5, 6B 386 t 4,7,8,10

6pB 2.78 t(15.8) 5, 60 19, 29, 30 4,5,7,10

7 2065 s

8 531 s

9 2.44 d 1la, 118 443 d 5,7, 8,10, 12, 30
10 4.1 s

1la 1.70 m 9, 11B, 120, 12B 173t 8,9

118 1.66 m 9, 11a, 120, 128 30 13

120 1.29 m 11, 118, 128 320 t 13, 14, 17
128 2.02 dd (7.9, 13.0) 11, 11B, 120 17,21 9,11, 13, 14, 17, 18
13 377 s

14 650 s

15 3.70 brs 18 526 d 14, 16

16 1655 s

17 5.34 brs 128, 21 781 d 12, 13, 14, 18, 20, 21, 22
18 111 s 2 214 g 12, 13, 14, 17
19 1.34 s 2B, 6B 16.64 q 1,5,9, 10

20 1625 s

21 599 m 12B, 17 974 d

22 6.30 m 1232 d 17,21, 23

23 168.9 s

28 1.48 6oL 334 4,5,29

29 1.56 2B, 6B 234 g 4,5,28

30 1.16 6B, 11B 16.66 q 7,8,9, 14

1 169.6 s

2 210 s 18 209 g 1

214 chemical shift values (8 ppm from SiMe,) followed by multiplicity and then the coupling constants (J/Hz).

® Long range *H-'*C correlation from H to C observed in the HMBC experiment.



Table S2. NMR Spectral Data of 2 in (CD3),CO.

No. 5y (JinH2) 'H-'H cOsY NOE 8¢ HMBC (C)°
1 497 d(7.1) 20, 2B 720 d 2,3,5,10, 19, 1'
2a 2.98 dd (7.1, 15.8) 1,2p 360 t 3,10

2B 350 dd (1.2, 15.8) 1, 20 29 3,10

3 169.5 s

4 847 s

5 2.69 dd(3.5,14.7) 6o, 6B 9 51.7 d 4,6, 10, 19, 29
6oL 251 dd(35,14.7) 5, 6B 306 t 5,7,8,10

6B 3.10 t(14.7) 5, 6oL 19 4,5,7,10

7 2083 s

8 53.2 s

9 261 dd(2.4,11.8) 1o, 11B 5,18 438 d 5,8, 10, 12, 19, 30
10 451 s

11a 1.63 m 9, 12a, 12B 1744 t

118 1.73 m 9, 120, 1233 19, 30

120, 1.16 m 11, 118, 128 306 t 18, 30

128 210 m 11a, 12 17, 30

13 390 s

14 66.8 s

15 3.95 s 18 545 d 16

16 166.9 s

17 532 t(L1) 22,23 120 762 d 13, 14, 18, 20, 21, 22
18 1.20 s 9,19 204 g 12,13, 14, 17
19 147 s 18 161 g 1,5,9,10

20 1340 s

21 169.80 s

22 748 t(L1) 17,23 150.9 d 17,20, 21, 23
23 6.02 t(L.1) 17,22 1035 d 20, 21, 23-OCHj
28 1.39 s B9 q 4,5,29

29 1.64 s 2B, 19 233 4,5,28

30 1.28 s 118, 12B 1749 q 7,8,9, 14

1 169.82 s

2 2.00 s 207 g 1

23-OCH; 345 s 56.9 g 23

21 chemical shift values (5 ppm from SiMe,) followed by multiplicity and then the coupling constants (J/Hz).

b Long range *H-'*C correlation from H to C observed in the HMBC experiment.



Table 3S. NMR Spectral Data of 3 in CDCl;+1 drop CD,0D.

No. 3y (J inHz) 'H-'H cosy NOE 3¢ HMBC (C)°
1 6.54 brs 2A 2B,19,28,29 763 d
2 A 235 m 1,2B 9 /B4t
B 28 m 2A 1,5,9 3
3 1720 s
4 741 s
5 201 m 6oL, 66 2B,9 53.0
6 o 246 dd(5.3,14.9) 6B B9 t 578
B 280 t(14.9) 6oL 19 4,5,7,8
7 2100 s
8 525 s
9 214 d(11.4) 11a, 118 2A, 2B, 18 44 d 5781230
10 461 s
1 a 249 m 9, 11B, 12a, 128 190 t
B 172 m 9, 110, 120, 12B 19, 30 8,12
12 a 161 m 110, 12B 36 t 14
B 201 m 11, 120 17 11,17
13 375 s
14 65.0 s
15 364 s 525 d 14,16
16 166.3 s
17 533 d(L5) 2 128 786 d  14,20,22
18 110 s 9,21,22 214 q 14,17
19 131 s 6B, 2 167 q 1,59 10 12, 13
20 1636 s
21 6.00 brs 18 82 d 22,23
22 6.29 brs 17 18 1227 d  17,21,23
23 169.8 s
28 135 s 36 q 4,529
29 134 s 215 q 4,528
30 114 s 118 163 q 7,8914
1 1708 s
2 208 s 19 211 g 1
3-OCH, 367 s 523 q 3

14 chemical shift values (5 ppm from SiMe,) followed by multiplicity and then the coupling constants (J/Hz).

® |ong range *H-'3C correlation from H to C observed in the HMBC experiment.



Table S4. NMR Spectral Data of 4 in CDCls.

No. 3y (J inHz) 'H-'H cosy NOE 3¢ HMBC (C)°
1 4.03 brd (4.2) 20, 2B 792 d 3

20 2.66 dd (1.7, 16.8) 1, 20 19 B6 t 3

2B 2,98 dd (4.2, 16.8) 1,2B 1,3,10

3 168.9 s

4 803 s

5 222 m 60, 6B 9 604 d  4,6,910, 14,28
6oL 2.47 dd (3.5, 14.6) 5,6 28 %3 t 7,10

6B 2.84 dd (14.6, 15.8) 5, 60 198, 30 57,10

7 2061 s

8 511 s

9 2,50 ddd (3.3,12.7) 50, 480 d 10

10 458 s

11 1.77 m(2H) 185 t

120, 140 ddd (7.3,9.1,14.4) 11,128 287 't  11,13,14,18
128 224 m 11, 120 17

13 386 s

14 657 s

15 412 s 18 538 d 14,16

16 166.0 s

17 543 t(1.5) 752 d  13,14,18,20,21,22
18 118 s 9 200 q  12,1314,17
19 4.46 d(13.2) 20, 30 651 t 509

198 474 d(13.2) 6B, 29, 30 1,3,5,10
20 1338 s

21 168.8 s

22 7.25 t(L5) 1491 d  17,20,21,23
23 577 t(1.5) 1025 d  20,21,23-OMe
28 129 s 6o, 302 q 4,529

29 118 s 198 212 q 4,528

30 109 s 6B, 19a, 198 178 q 7,8914
23-OMe 360 s 578 q 23

14 chemical shift values (5 ppm from SiMe,) followed by multiplicity and then the coupling constants (J/Hz).

® Long range *H-**C correlation from H to C observed in the HMBC experiment.



Table S5. NMR Spectral Data of 5 in (CD3),CO.

No. §,° (JinHz) 'H-'H cosy NOE 3¢ HMBC (C)°
1 427 dt(1.238) 20, 2B 20,28 801 d 3,919

200 2.87 dd(L5,16.7) 1,2p 1, 190 365 t 13

28 273 dd(4.1,16.4) 1, 20 1 1,3,10

3 1700 s

4 80.7 s

5 260 dd(3.6,15.9) 6o, 6B 9 598 d 4,6,7,9, 10, 19, 28, 29
6o 2.40 dd (3.5, 15.0) 5, 6B 198, 30 371t 5,7,8,10

68 3.16 t(5.2) 5, 6ot 198, 30 4,5,7,10

7 2082 s

8 517 s

9 28 m 11, 11B 5,18 482 d 8,10, 11, 12, 19
10 467 s

1la 196 m 9, 11B, 12a, 128 188 't 8,9 12,13
118 2.07 m 9, 11a, 12a, 128 190, 30 8,9,13

120 144 m 11a, 11B, 128 290 t 11, 13, 14, 18, 23
12b 2.06 m 11, 11B, 120 17 12,17,18

13 399 s

14 676 S

15 419 s 18,30 552 d 14,16

16 167.3 s

17 535 d(1.2) 22,23 12B 766 d 12, 13, 14, 18, 20, 21, 22
18 127 s 9,22 197 s 12, 13,14, 17
190 4.65 d(13.5) 198 2a, 118, 30 65.7 't 5,9, 10

198 4.97 d(13.5) 19 6B, 29 1,3,5,10

20 1296 s

21 1731 s

22 785 dd(17,29) 17,23 30 1544 d 17,20, 21, 23
23 499 dd(17,35) 17, 22 719 t 20,21, 22

28 113 s 218 s 4,5,28

29 124 s 6B, 19p 303 s 4,5,29

30 118 s 11, 198 182 s 7,8,9, 14

21H chemical shift values (5 ppm from SiMe,) followed by multiplicity and then the coupling constants (J/Hz).

® Long range *H-*C correlation from H to C observed in the HMBC experiment.



Fig. S1. 'H-NMR spectrum of compound 1.
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Fig. S2. 3C-NMR spectrum of compound 1.

CuP-4
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Fig. S3. HSQC spectrum of compound 1.
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Fig. S4. HMBC spectrum of compound 1.
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Fig. S5. 'H-'H COSY spectrum of compound 1.
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Fig. S6. NOESY spectrum of compound 1.
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Fig. S7. 'H-NMR spectrum of compound 2.
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Fig. S8. 3C-NMR spectrum of compound 2.
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Fig. S9. HSQC spectrum of compound 2.
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Fig. S10. HMBC spectrum of compound 2.
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Fig. S11. *H-'H COSY spectrum of compound 2.
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Fig. S12. NOESY spectrum of compound 2.

cop-17
wxpt  NORSY
rLAGS
date Mov 28 2014 he an
solvent  acetone sspul y
sampl erotlg y
AcguisITION haglvi 6120
- s T s, |
at 0.150 temp
op 1544 gain
®n 4000 spin F2
s 32 r2 PROCESSING
a1 1.300 g 0.060 (ere) 8
at 16 gts not used
2D ACQUISITION  fn 2048
1 5144.0 71 PROCESSING »
nd 256 gf1 0.035 °
TRANSMITTER gtel not used I
ta Wl proci 1
atrq 599.501 fm1 2048 2+ =
tof -617.4 DIsPLAY =
tpwr 58 ep
o 5.600 wp
woRSY 51
P 0.500 wp1 .
PRESATURATION  rfl
satmode s r -
wet n rfll 3 L
DECOUPLER rep1
an =t}
a= oon e
e .
we2 il
sc2
ve
Y
al cde 4
°
-
— 5 f - - . o
— V4 n .
6 . L3 .
.
7+ =
Ps - . -
7 6 5 4 3 2 1

F1 (ppm)



Fig. S13. 'H-NMR spectrum of compound 3.

CUP-25 in CDCl3+ldrop CD30D
Sample Name:

Data Collected on:

Agilent-NMR-vnmrs600

Archive directory:
Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)

Solvent: cdcl3

Data collected on: Apr 9 2015
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Fig. S14. 3C-NMR spectrum of compound 3.
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Fig. S15. HSQC spectrum of compound 3.

CUP-25 in CDC13+1drop CDIOD

expdS  gHSQCAD
. AcquIsTTION ARsAYS
date Apr 9 2018 array phase
solvent cdc13 arraydim 1024
sampl,
i Pphase
- 1 1
at 2 2
s F2
e
- (ppm)
prs H 4
2D ACQUISITION
o 2011
ot 512
phase arrayed 1b 0.30
PRESATURATION gt 0.070
satmode » gt not used
et
P—
to 2
sfrq 599.098
tof -823
tpwr
o
dan 3
dot ~2604.7
3
decwave W40_OnePro-
dmf 3soss -
ol
prxlvl - >
5 5.100
Jixn 6.0 4
nullflg
mult
onsaric
Ppwx180ad OneProbe_
Pexi80adn Onaprobe-
_ad300R
putow.  “lane:s
Ppwxlv1l180 54 5
pwxl80ref OneProbe-
ref200 -
prx180r 1998.8 3 g
pwxlvl1sor 45
) 2 =
L
130 120 110 100 %0 80 70 60 50

F1 (ppm)



CUP-25 in CDC13+2drop CDIOD
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Fig. S17. 'H-'H COSY spectrum of compound 3.
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Fig. S18. NOESY spectrum of compound 3.
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Fig. S19. 'H-NMR spectrum of compound 4.

CUP-9

Sample Name:
{
A

Data Collected on:
Agilent-NMR-vnmrs600
Archive directory:
r

Sample directory:
FidFile: PROTON
Pulse Sequence: PROTON (s2pul)

Solvent: cdcl3

Data collected on: Sep 1 2014
i

1
A}
L
s

; T . T — T — — T s - —
9 8 7 6 5 4 3 2 1 Ppm
[ U T L Lt L [E— L . )
6.43 1.00 1.18 3.92 8.15 36.04
0.87 1.03 2.43 2.36 36.60

24



Fig. S20. 3C-NMR spectrum of compound 4.
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Fig. S21. HSQC spectrum of compound 4.
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Fig. S22. HMBC spectrum of compound 4.
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Fig. S23. 'H-'H COSY spectrum of compound 4.
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Fig. S24. NOESY spectrum of compound 4.
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Fig. $25. 'H-NMR spectrum of compound 5.

CUP-33 in acetone
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Fig. S26. 3C-NMR spectrum of compound 5.
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Fig. S27. HSQC spectrum of compound 5.

CUP-33 in acetone
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Fig. S28. HMBC spectrum of compound 4.
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Fig. S29. 'H-'H COSY spectrum of compound 4.

CUP-33 in acetone
exp43  gcosy
SANPLE

date  Jul 28 2015
solvent  acetcne

sample

ACQUISITION
o~ 5102.0
at 0.150
op 1530
Y 4000
s 32
a 1.000
at

2D ACQUISITION
o 5102.0
a1 256
az

PRESATURATION
satmode o
wet n

TRANSMITTER
@ HL
strq 599.501
ot -538.9
tpwr s8
o 9.600

GRADIENTS
grlvie 5102
gtE 0.001000
EDratio 1.000
gatab 0.000500
an o
an nan

av

F2
(ppm)

|

Fl

(ppm)

om

0@

L

34



Fig. S30. NOESY spectrum of compound 5.
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