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1. ECD and C NMR chemical shift calculated methods
1.1. ECD calculations of 1-9.
Computational methods

Molecular Merck force field (MMFF) and DFT/TDDFT calculations were
performed with Spartan’14 software package (Wavefunction Inc., Irvine, CA, USA)
and Gaussian09 program package,' respectively, using default grids and convergence
criteria. MMFF conformational search generated low-energy conformers within a 10
kcal/mol energy window were subjected to geometry optimization using DFT method
at the B3LYP/6-31G (d) level. Frequency calculations were run at the same level to
estimate their relative thermal free energies (AG) at 298.15K. Energies of the
low-energy conformers in MeOH were re-calculated at the B3LYP/def2-TZVP level.
Solvent effects were taken into account by using polarizable continuum model (PCM).
The TDDFT calculations were performed using the hybrid M06” and BMK® and the
long-range corrected hybrid CAM-B3LYP* functionals, and the Ahlrichs’ basis set
TZVP (triple zeta valence plus polarization).” The number of excited states per each
molecule was 40. The CD spectra were generated by the program SpecDis 6 using a
Gaussian band shape with 0.24 or 0.28 eV exponential half-width from dipole-length
dipolar and rotational strengths. The equilibrium population of each conformer at
298.15K was calculated from its relative free energies using Boltzmann statistics. The
calculated spectra of compounds were generated from the low-energy conformers
according to the Boltzmann weighting of each conformer in MeOH solution.
(2'S,3'S)-1 and (2'R,3'S)-2 were subjected to MMFF, DFT, and TDDFT calculations.
The calculated ECD spectra of (2'S,3'R)-1 and (2'R,3'R)-2 were the mirror images of
calculated spectra of (2'R,3'S)-2 and (2'S,3'S)-1, respectively.
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Table S1. Relative and free energies” and equilibrium populationsb of low-energy

conformers of (2'S,3'S)-1 and (2'R,3'S)-2 in MeOH.

Conformer AE AG P (%)

(2'8,3'9)-1
SS-1a 0.0 0.0 60.6
SS-1b 1.01 0.87 13.9
SS-1c 1.34 1.21 7.9
SS-1d 1.41 1.34 6.3
SS-1e 0.87 1.45 5.2
SS-1f 2.11 1.56 4.3
SS-1g° 2.33 2.11 1.7

(2'R,3'S)-2
RS-2a 0.0 0.0 66.7
RS-2b 0.91 0.72 19.7
RS-2¢ 0.68 1.19 9.0
RS-2d 1.41 1.91 2.7
RS-2¢° 2.03 2.53 0.9
RS-2f° 2.11 2.77 0.6
RS-2g° 2.74 3.02 0.4

“At the B3LYP/def2-TZVP level, in kcal/mol. ’From AG values at 298.15 K.
“Conformer not applied to ECD/TDDFT calculations.



1.2. ECD calculations of 10, 14, and 18.
Computational Methods

Molecular Merck force field (MMFF) and DFT/TDDFT calculations were
performed with Spartan'l4 software package (Wavefunction Inc., Irvine, CA, USA)
and Gaussian09 program package, Conflex conformational search generated
low-energy conformers within a 10 kcal/mol energy was finished by software
CONFLEX 7. The predominant conformers of (2'R,3'R,7'S)-10 (90%),
(2'S,3'R,7'S)-10  (90%), (2'S,3'R,6'R)-14  (90%), (2'S5,3'5,6'S)-14  (90%),
(2'R,3'S,6'R,7'S)-18 (90%) and (2'S,3'S,6'R,7'S)-18 (90%) were optimized by DFT
calculation at B3LYP/6-311G (d, p) level with the PCM in MeOH. ECD calculations
further were conducted at the B3LYP SCRF(PCM)/6-311G (d, p) level with the PCM
in MeOH. For comparisions of the calculated curves and experimental CD spectra, the
program SpecD is was used.
1.3. ECD and C NMR chemical shift calculated methods of 12, 15, and 20

Computational Methods

The CONFLEX 7 searches based on molecular mechanics with MMFF94S force
fields were performed for model compounds of (2'R,3'R,6'S)-12, (2'S,3'R,6'S)-12,
(2'R,3'S,6'R)-15, (2'R,3'R,6'S)-15, (2'R,3'S,6'R)-20 and (2'R,3'R,6'S)-20, respectively.
All of the predominant conformers (90%) were optimized by DFT calculation at
B3LYP/6-311G (d, p) level with the PCM in MeOH. All the above calculations were
carried out with the Gaussian 09 package of programs. Under the circumstances, the
calculations of their >C NMR chemical shifts at MPW1PW91-SCRF/6-311+G (2d, p)
level with the PCM in MeOH were performed. Boltzmann averaging over all
accessible conformers according to

z 0,8, exp(—E,/RT)

—x __ confSi

Z g exp(—E,/RT)

confSi

Where @' is the Boltzmann-averaged calculated shielding constant for portion x, o;"
is the shielding constant for portion x in conformer i, and Ei is the potential energy of
conformer i (relative to the global minimum) kJ mol™, obtained from a single-point

solvent calculation on the pas-phase structures as discussed previously. R is the molar



gas constant (8.3145 J K™ mol™), g; 1s the degeneracy of conformer i, and the
temperature 7 was taken as 298 K.

Chemical shifts were then calculated according to
—a
O — 0

1 —10 %,

v —

calc

Where 6. is the calculated chemical shift for portion x (in ppm), T is the
shielding constant for carbon x as calculated above (again in ppm) and Gy is the
shielding constant for the carbon in tetramethylsilane (TMS). This last value was
obtained by minimizing TMS in MeOH at the MPW1PW91-SCRF/6-311+G (2d, p)
level and calculating the shielding constant for this structure again at the
MPWI1PWO91-SCRF/6-311+G (2d, p) level; the value obtained was G.r = 188.0549
ppm.

The parameters a and b of the linear regression dcaicd = adexp + b; the correlation
coefficient, Rz; the mean absolute error (MAE) defined as Zn [dcalcd — Oexpul/n; the
corrected mean absolute error (CMAE), defined as Xn [Jcorr — Jexpul/n, Where deorr =

(dcaled — b)/a and therefore corrects for systematic errors were presented.

Table S2. The *C NMR experimental values and calculated chemical shifts of
(2'R,3'R,6'S)-12 and (2'S,3'R,6'S)-12 are compared.

12 (2'R,3'R,6'S)-12 (2'S,3'R,6'S)-12
No. 5expt1 5corr A 5Ca 5c0rr A(SCa
1 167.11 165.77 1.34 166.43 0.68
2 123.32 121.81 1.51 121.81 1.51
3 107.88 107.12 0.76 107.72 0.16
4 153.68 152.71 0.97 150.97 2.71
5 128.16 127.54 0.62 127.90 0.26
6 114.62 113.22 1.40 113.30 1.32
I 205.22 204.63 0.59 203.83 1.39
2 98.83 98.87 0.04 102.08 3.25
3 58.09 56.13 1.96 52.96 5.13
4' 28.37 31.05 2.68 29.75 1.38
5 30.67 27.61 3.06 26.81 3.86
6’ 53.87 53.19 0.68 57.58 3.71
7' 146.21 150.33 4.12 152.71 6.50
8’ 113.14 117.64 4.50 116.64 3.50
9 65.42 67.39 1.97 65.94 0.52
10’ 174.3 173.87 0.43 172.46 1.84
CMAE 1.66 2.36

U 5C = |5corr - 5expt1|



Table S3. The “C NMR experimental values and calculated chemical shifts of
(2'R,3'S,6'R)-15 and (2'R,3'R,6'S)-15 are compared.

15 (2'R,3'S,6'R)-15 (2'R,3'R,6'S)-15
No. 5expt1 5corr 4 5Ca 5corr AéCa
1 166.6 167.35 0.75 166.34 0.26
2 123.17 122.13 1.04 121.89 1.28
3 108.11 108.14 0.03 108.04 0.07
4 153.71 152.44 1.27 152.22 1.49
5 127.86 127.78 0.08 127.70 0.16
6 114.3 113.69 0.61 113.79 0.51
I 204.62 202.69 1.93 204.54 0.08
2 96.16 100.96 4.80 97.74 1.58
3 56.07 53.95 2.12 55.35 0.72
4' 27.98 26.68 1.30 28.12 0.14
5 29.97 31.00 1.03 31.22 1.25
6’ 47.27 47.47 0.20 46.81 0.46

7' 147.91 147.91 0 147.91 0

8 138.09 138.09 0 138.09 0
9’ 195.17 197.77 2.60 197.19 2.02
10 174.32 173.28 1.04 174.37 0.05
CMAE 1.18 0.63

U (5C = |5corr - 5expt1|~

Table S4. The *C NMR experimental data (6 in ppm) and calculated chemical shifts
of (2'R,3'S,6'R)-20 and (2'R,3'R,6'S)-20 are compared.

20 (2'R,3'S,6'R)-20 (2'R,3'R,6'S)-20

No. 5expt1 5corr 4 5Ca 5corr AéCa
1 167.99 167.54 0.45 167.46 0.53

2 123.81 122.79 1.02 121.91 1.90

3 107.75 107.59 0.16 107.63 0.12

4 153.8 151.76 2.04 152.46 1.34

5 128.21 127.61 0.60 127.82 0.39

6 114.67 113.65 1.02 113.53 1.14
I 203.47 202.95 0.52 203.29 0.18
2 97.48 99.70 2.22 98.74 1.26
3 49.96 50.82 0.86 50.24 0.28
4' 22.24 22.62 0.38 23.28 1.04
5 321 29.74 2.36 32.16 0.06
6’ 79.19 80.17 0.98 78.77 0.42
7' 171.77 174.85 3.08 175.58 3.81
OCHj; 52 52.65 0.65 51.58 0.42
CMAE 1.17 0.92

U (5C = |5corr - 5expt1|



2. Supplementary Figures

BYOO ¥
_S.:....NW
LTy, —

65022 == ) o[
o A0
08LvZ '
18097 —— 2 oot}
ohE9Ty — r— m?:
91977 — J
86 _ ol
bl o J 660
HIgE = @ 80
260

Y5169

1069

08969

TS = i
oL pirits
Ghly el
wd] : B
£62k'L —=

e

6EVE'L

9655°L

5.0

6.0

6.5

8.0

8.5

4.5 4.0 3.5 3.0 2.5 2.0

5.5
1 (ppm)

7.0

7.5

Figure S1. "H NMR spectrum of 1 in methanol-d,

60EE'vE—
Le6LLZ—
0€98°LE—

Lyog'sk
£000°6f
€5EL'6Y

652925

L19T'68—

83»3\
SSPOPILT
8688°1Z1
9Lps'LZL

rLLOEL

SV86°S¥L—
CZLIEESL—

6£08'991L—
S619°0LL—
0ELEVLL—

9688'502—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)
Figure S2. >C NMR spectrum of 1 in methanol-d,

210



(<%

=

80

90

100

F110

r120

130

1140

6.5 6.0 55 5.0 4.5 4.0 35 3.0
2 (ppm)

Figure S3. HSQC spectrum of 1 in methanol-d,4

=

25 20

-] woﬂ nnu r3o

.dEB’ Sy oo Go

=

r100
r110
120

< S 130

140
150
160
F170
180
+190
200
210

om

72

6.8

6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 28
2 (ppm)

Figure S4. HMBC spectrum of 1 in methanol-d,

24 20



los! @ 2.0

35 =
- & & g2 125

e O B -

o O F3.0

[=4
3.5

(=]

+4.0
r4.5

o ' |
ﬁ @’ 5.0

T T T T T T T T T T T T T T T T T T T T T

7.0 6.6 6.2 58 54 5.0 42 38 34 3.0 26 22

25 I
(-1 7.0
L] @ o
74

4.6
2 (ppm)

Figure S5. "H-"H COSY spectrum of 1 in methanol-d,

o

o

e

oo

7.0

2]
e
o

F7.5

6.2 5.8 54 5.0 4.2 38 34 3.0 26 22

4.6
2 (ppm)

Figure S6. ROESY spectrum of 1 in methanol-ds



User Spectra

Fragmentor Voltage Collision Energy Ionkzation Mode
200 0 Esl
%10 3 |- Scan (0.493 min) 150602ESINAS.
12] 317.0662
14
0.84
0.6+
0.4
0.2
[v]
317.0661 317.06615 317.0662 317.08625
Counts vs. Mass-to-Charge (m/z)
Peak List
iz z |Abund
112.9856 7800.05
154.5734 2455.44
174.9674 1 [4335.37
229.0865 1 |6273.56
248.9603 1873.57
268.9543 1 121286
362.9406 1 |2475.2
1033.9881 1 |79542.13
1034.9852 1 |6852.25
1933.9278 1 |2946.28
Formula Calculator Element Limits
Element in ax
C 0] 200
H 0] 400
o] 0| 11
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [Biff. (mDay [DIff. (ppm) [DBE ]
[c16 H13 07 317,0661] 317.0667]  317.0662 0.5 1.5 10,5000
Figure S7. HRESIMS spectrum of 1
Sr
0 "
20
~
o0}
0]
E 10
=
2o
<]
=
L
L
0 -
=
o
o]
£
U
-30

200 250 300 350 400 450 500 550 g00
YWavelength (nmj

Figure S8. CD spectrum of 1 in methanol



Vol c
0szoe
fAS: T A4
098Z¢
190€°Z
19€9T
08¥9¢T
6059¢C
9L06Z
19Z6°C
96T

LESZ'E
[3:1 14
SELTE
S8.TE

26069
SELE69
16£6'9
569
09LL°L
S0ZL'L
L0E1°L
SEVL
0601°L
Lieyl
BLEV'L

L

WLETE T —

=

r =

Y-

FO0'L[
,w_.o.—

L@
yoor|

ooz

12
©

=860

4.5

5.0

5.5

6.0

6.5

7.0

660
] T660

00k

= =001

7.5

2.0

1 (ppm)

Figure S9. "H NMR spectrum of 2 in methanol-d,

SS0LYE—
912082 —

E59085,
9.8.'8
5000°6Y

_BEle 6y

L9zr'6b

Ovrs LS —

826598 —

L91€°80L—
6¥ZIFLL—
VLELEZL~

POLE LZ1~
2eL6'821L

SEZYOVL—

6G9G°€SL —

9£Z9°69L "
1SEL0LL—
SE6L'GLL~

£TPTE0C—

100 90 80 70 60

10

1 (ppm)
Figure S10. *C NMR spectrum of 2 in methanol-d,

190 180 170 160 150 140 130 120

200

210



1

m

i |‘|H | ||\||

a8
=2

a

o &0

6.2 5.8 5.4 5.0 4.6 4.2 38 3.4 3.0 2.6 22
2 (ppm)

Figure S11. HSQC spectrum of 2 in methanol-d,

8 2 SFTTe® |
G < @

75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 25
2 (ppm)

Figure S12. HMBC spectrum of 2 in methanol-dy

r6.0

r6.5

r7.0




cm@

|

L
@

5.5

6.0

16.5

=__ H7.0
-l i L7.5

7.4 7.0 6.6 6.2 58 54 5.0 4.2 38 34 3.0 26 22

46
f2 (ppm)

Figure S13. "H-"H COSY spectrum of 2 in methanol-d,

- @ Eo

r4.5

% | | | - 50

5.5

)

B=IC.d LT

7.4 7.0 6.6 6.2 5.8 5.4 50 4.6 4.2 38 3.4 3.0 26 2.2
2 (ppm)

Figure S14. ROESY spectrum of 2 in methanol-d,




User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
200 0 =51
«10 3 |- Scan (0.410 min) 150602ESINAG.D
4 317.0663
3.5
34
2.5
2
1.5
1
0.5
1]
317.06625 317.0663 317.06635
Counts vs. Mass-to-Charge (m/z)
Peak List
miz z |Abund Formula Ton
112.9856 2349.79
229.087 1 |13584.07
230.0901 1 |994.78
273.0758 1281.41
317.0663 1 |3683.15 C16 H12 O7 M-
10339881 1 |177718.09
1034.9895 1 |22103.53
1035.5901 1 |1000.92
19339291 1 |24470.54
1934.93 1 |4055.48
Formula Calculator Element Limits
emen' n ax
C I
H 0| 4m
o of 11
Formula Calculator Results
Formula [CalculatedMass [CalculatedMz Mz [DIff. (mDa) [DIff. (ppm) [DBE |
[c16 H13 07 | 3170661 317.0667]  317.0663 04| 1.3 10.5000]
Figure S15. HRESIMS spectrum of 2
an - - - - - - - - Smacth (530
20
~
[}
0]
o
é 10
g
0
P
i 0
L
0
15
&z
=} -10
0
=
8]
=20

200 250 300 350 400 450 500 550 g0
VWavelength (nm)

Figure S16. CD spectrum of 2 in methanol



0120°2
8Y20°Z)
¥0£0°2 ]
08€0°2"
65002
SL¥0°Z
2290°Z
6590°C

82612 ﬁ
6.61°C]

6502°T
00122
8612°Z1
vzzzz]
€822°C
ZveTe
8812
08z
z88Y'z
Le6h'e
196v°C
8919°C
8119°C
£616'2
£500°€
vlog'e
Loe'e
290€°¢
201€°E
95ve'e
88YE'S
009€°E
659€°E
£088'F
6169
Zve6'9
8596'9
£0.6'9

9zeL’L
—.hm_‘.hw

€LVLL
61SL°L
LE0E°L
9€LEL
Leee'L

.

€T
‘;wc._‘
L0°}]
Mmm.—r

=00°L+

s8L°E
~89°0r

0L
60
“00°L
=€6°0)

4.2 3.6 3.0 24

4.8
1 (ppm)

7.2 6.6 6.0 5.4

7.8

Figure S17. "H NMR spectrum of 3 in methanol-d,

06°€T—
L94T—

LS LE~
1581
[48:14
988k
00°61

8z'6v
£V'6Y 1
L6°1S
aL’es

8L'68—

1580+

08

Wz
96'LZ}

£0°061~

£8'SPL—

YEe'ESL—

69'991~
EVP0LL~
0924

8Lv0T—

30

40

200 190 180 170 160 150 140 130 120 10 100 0 80 70
1 (ppm)

210

Figure S18. *C NMR and DEPT spectra of 3 in methanol-dy



£2 {ppm)

Figure S20. HMBC spectrum of 3 in methanol-dy

o i=d
o Qv [30
F10
2 Fs0
60
170
Leo
Fa0
Fion
o Fiio
@
F120
L. Fian
k140
o
T T T T T T . T T T L
7.0 6.5 6.0 5.5 5.0 4.5 1.0 335 3.0 2.5 20
2 (ppm)
Figure S19. HSQC spectrum of 3 in methanol-dy
. T V— Il
20
@ = L
o — . ek
= o o = [
Fao
-
T = o ea [0
60
Fro
Fsa
= =2 = el =11
Fiao
@& oo k110
[ ] -
a - Fizo
= & g Fizo
Fiio
e —1 =y <o o o
: Fis0
- o i
160
1=
-2 & - - 170
Fiso
190
-
| F2a0
(-2 ® ==
T T T T T T T T T T T
7.0 b5 6.0 8.4 5.0 1.5 1.0 3.5 3.0 25 2.0



- " - (2.0

s =
- ;- 2.5

. S

- .. 3.0

o
i 5
.0
4.5

>
.* k5.0
’
_ F5. 5
- 6.0
o
6. 5
7.0
- -
7.0 f.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
£2 {ppm)

Figure S21. "H-"H COSY spectrum of 3 in methanol-d,

e,

; Fo.0
[ g ¢ (]
b ) ) ] 4 ) » C ko 5
» U g o
b ] 3.0
i § ¢ ®
| = k3. 5
Fa.o
4.5

L k6.0

6. &

T T T T T T T T T T T
7.0 b5 6.0 5.5 50 4.5 1.0 35 J0 2.5 2.0
£2 (ppm)

Figure S22. ROESY spectrum of 3 in methanol-d,



User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
200 0 Esl
<10 4 |- Scan (0.460 min) 150603ESINAZ.d
2 331.0826
1.754
1.54
1.254
14
0.75
0.5
0.25
331.08245 331.0825 331.08255 331.0826 331.08265
Counts vs. Mass-to-Charge (miz)
Peak List
Wiz z |Abund Formula Ton
112.9856 15003.93
255.0664 1 |7578.97
255.2923 1 |4288.79
268.9541 1 |6941.25
287.0925 1 |6157.01
3030875 1 |11826.12
331.0826 1 |17852.56 C17 Hi5 07 M-
335.106% 1 |4688.38
6631706 1 |4780.52
1033.9881 1 |455939.58
Formula Calculator Element Limits
E'lemerlf “In IF‘EX
C 0] 200
H 0] 400
o] 0| 11
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [BIff. (mba) [Dif. (ppm) [DBE ]
[c17 n1s 07 331.0818] 231.0823] 3310826 -0.7] 2.1 10.5000]
--- End Of Report —
Figure S23. HRESIMS spectrum of 3
Smooth (X0
15
—~
7 10
0
T
E s
a
o 0
—
ey
I
o -5
—
a8
3
o 10
=
U
-15
-20

200 250 300 350 400 450 500 550 600
YWwavelength (nm)

Figure S24. CD spectrum of 3 in methanol



§962°C
99/¢°C
6V€9°C

2819°C
6868°C
€€26°C
wwwm.w%
€€66°C

VLyo b
9296’1
61961

8€6C°E

9862°¢

TOIEE
6zie'e]
68VE'S
vzov'e!

09069
20169
S§¥26'9
¢6€6'9
veel's

9.¢2l°L

18€L°L

442
Wwee'L
966€°L
190¥°L

L 8670,

oLl

ey

- »00°}

4.0

4.5

5.0
1 (ppm)

5.5

7.5 7.0 6.5 6.0

3.0

Figure S25. "H NMR spectrum of 4 in methanol-d

95T
W

SEVE— —

Nh.m_:,
98'8% |

14204
s

£ezs)
00°LS

95°98— |

8280+

PR

L5eTh~ —
vS'LTL

lZ6g— =

1741 4 S —

18'€51L— ]

959" 7
EE'0LL~ -
69°€Ll~ ——

6e0e— ——

140 130 120 110 100 20

180 170 160

190

200

1 (ppm)

Figure S26. °C NMR and DEPT spectra of 4 in methanol-d

150

0



J

100

110

120

130

140

T T T T T T T T T T T

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
2 (ppm)

Figure S27. HSQC spectrum of 4 in methanol-dy

= = e

-]
&

éos o
a8 ue

B
0

. ol .

o ‘

& i PN

N T

=

20

30

50

F70

80

90

F100
F110
120
130
140
150
160
F170
180
190
200

=

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
2 (ppm)

Figure S28. HMBC spectrum of 4 in methanol-dy

20



N
LI |

\

2.0

2.5

75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20
2 (ppm)

Figure $29. "H-'"H COSY spectrum of 4 in methanol-d,

User Spectra
Fragmentor Voltage Collision Energy Ionlzation Mode
200 o sl
«10 3 |- Scan (0.492 min) 150603ESINAS.d
331.p822

4

3]

2

1

0

331.0821 331.08215 331.0822 331.08225
Counts vs, Mass-te-Charge (m/z)

Peak List
G2 z |Abund [Formula Ton
112.9856 2706.72
211.0758 968
255.066 1 |2986.16
287.0921 1 |2870.33
331.0822 1 |4295.06 C17 H15 07 M-
1033.9881 1 18152447
1034.9891 1 |22190.38
1035.5901 1 |s97.81
1933.9292 1 |26058.9
1934.9312 1 |435346
Formula ﬁﬁlamr Element Limits
E'lemeni “II‘I IHHX
C o 200
H o| 400
o o] 1
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [DIiT. (mDa) [DIf. (ppm) [DBE I
|c17 H1s o7 331.0818] 3310823 3310822 0.2] 0.5] 10.5000|

Figure S30. HRESIMS spectrum of 4



Smocth (s):0

= = w = L

20
-10
-15

({G=pLy) wsioayoig 1gnoadid

Vavelength (nm)

Figure S31. CD spectrum of 4 in methanol

b

)

25

L

Evigy

€.58°9
0Z.89
956°9
L096'9
€990°L
90L0°L
8080°L
2580°L
682E°L
96€€°L
86VE°L

P

Feo'

Mok
hzol
oL

POl
»00'}
/960

=50’

=860

860
oo’k
50k

20

4.5 4.0 3.5 3.0

5.0

9.0 85 80 75 70 65 60 55
1 (ppm)

9.5

Figure S32. "H NMR spectrum of 5 in methanol-d



4 [ LT
T
9 € 28 g 3 882 8 © s sob —
o ~ oW ] e o < o N ¢ P o N«
8 £ B8 [ 3 BNg = 8 ) 2o g S8
x [ 57 T el T 7 | {7 [
1 | ] | | |
‘ | | l ‘ ’ ‘ |
1
- ] 'L |
20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1
1 (ppm)
. 13 .
Figure S33. “C NMR and DEPT spectra of 5 in methanol-d,
A
= T
—_— -
— - " 30
40
-_— 3 - +50
— L]
60
70
80
— r90
00
——— - 110
—_— [ ] L
— 1 120
—_— [ 3 .
— 130
140
— -
7.0 6.5 6.0 5.5 5.0 4.0 35 3.0 25 20

4.5
f2 (ppm)

Figure S34. HSQC spectrum of 5 in methanol-dy



L

1 |’ ‘||H |

& = -
- =
= o
N =
.-
o @
&
= © & EEo
o oo
o ofy
- ®8e - =3 =
£
3 =

w

==

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25
2 (ppm)

Figure S35. HMBC spectrum of 5 in methanol-ds

f

2.0

ST

100
110
L120
F130
“140
F150
160
L170
180
"190
L200
[210

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
2 (ppm)

Figure S36. 'H-"H COSY spectrum of 5 in methanol-d

20



User Spectra

Fragmenitor Voltage Collision Energy Ionization Mode
200 0 ESI
<10 4 |- Sean (0.409 min) 150603ESINAT.d
357 331.0824
34
2.54
24
1.5
1
0.54
o
331.08235 331.0824 331.08245 331.0825
Counts vs. Mass-to-Charge (miz)
Peak List
iz z [Abund Formula Ton
255.0663 1 |16119.53
255.2327 1 |18700.15
283.2641 1 [15648.53
287.0929 1 |71779.91
2BB.0958 1 |5963.54
3310824 1 |31426.8 C17 H15 07 M-
685.1528 1 |11897.68
1033.9881 1 |121984.91
1034.98%6 1 |13150.03
1933.9296 1 |15800.22
Formula Calculator Element Limits
E‘Iemeﬂi n ax
C o] 200
H 0] 400
o 0| 11
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [DIff. (mba) [DIf. (ppm) [DBE ]
[c17 115 07 331.0818] 331.0823] 3310824 0.1 -0.2 10.5000|
Figure S37. HRESIMS spectrum of 5
10 Smoath (30
20
_~
w}
0]
T
E 10
o
@
o i
- !
u |
a |
[ _ |
g " |
3 :
U .
= !
0 2 1
I |
200 250

300 350 400 450 500 550 500
Wavelength (nm)

Figure S38. CD spectrum of 5 in methanol



DLUU ©
8510C
6020°C

15207
18922
ZYeTeT
ovst'e ./
TLE9T
S6Y9T
12992/
1826'2~,

WTTE
LWTE
LoLe'e

£E59°E

088y

£888'9
268°9
L4269
LIV69
£501°L
601°L
LozL'L
eveLL

808€°L
006€°L
L¥6E'L

620V L

H_,S._‘
Fue
1433
.uma.v

=68°L

»16°0
=160

=00'}

3.5

T T T
5.0 4.5 4.0

5.5

T T
6.5 6.0

7.0

T

7.5

2.0

25

3.0

8.0

8.5

 (ppm)

Figure $39. "H NMR spectrum of 6 in methanol-d

v8ve— =
oL'sz— =

1Zse— i

25— —
9r'es— =

€9'98— =

SZ'80L— S —
29V — ]
S6'ETI~ —

TTLT~ ——
89'8Z1

9L'gvl— e

89°€S1— T

29's9l— =T
28'891— ==

8LSLL— b

9€'e0Z— 1

200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30

10

i (ppm)

Figure S40. C NMR and DEPT spectra of 6 in methanol-d



|l

L

I|1||

| lll‘ | .\'!H

100
s 110
120
L130

140

75

=

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0
2 (ppmj

Figure S41. HSQC spectrum of 6 in methanol-dy

I i

= e

R

100
F110
120
F130
140
150
160
F170
- 180
190
200
F210

Sduno =

o "
el

7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0
f2 (ppm)

Figure S42. HMBC spectrum of 6 in methanol-dy



- -
™ e -
- = =
o - -
-
- -
»
-
e s
== -
v_a
-
- -
-
- .
T T T T T T T : T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20
2 (ppm)
. 1 1 .
Figure S43. 'H-"H COSY spectrum of 6 in methanol-ds
User Spectra
Fragmentor Voltage Collision Energy Ionkzation Mode
200 0 ESI
<10 3 |- Scan (0.476 min) 150603ESINA3.A
175 331.0820
1.5
1.251
1
075
0.5
0,254
o]
331.08195 331.082 331.08205 331.0821 331.08215
Counts vs, Mass-to-Charge (m/z)
Peak List
iz z |Abund Formula Ton
112.9856 250442
255.0663 1120.88
287.0927 1 |8213.56
288.0062 1 |715.75
331.082 1 |1773.35 C17 H15 07 M-
1033.9881 1 |179238.39
10349892 1 |22458.5
1035.5906 1 |1008.46
19339285 1 |25315.72
1934.9309 1 [4274.44
rmula ator Element Limits
Element Min__ [Max
c o] 200
H o] 400
[+ 0 11
Formula ator Results
Formula [CalculatedMass. [CalculatedMz Mz [DIff. (mba) [DIH. (ppm) [DBE ]
[c17 1507 | 331,0818] 331.0823]  33n.0820 0.2| 0.7] 10.5000]

Figure S44. HRESIMS spectrum of 6




Smocth (=30

= ['s}
o —

30
25
10
5
0
-5
1
1
-20

(Bapw) wsioaysid Je|noadiD

VWavelength (nm)

Figure S45. CD spectrum of 6 in methanol

V30U ¢
£801°C
YoEL'Z
A
9622}
1882°2
08622
£90€°Z1
GG1ET
¥52€°Z1
oLz
621521
8659°Z]
619Z]
8558'C
6988'Z
0926'2

660€°E
G62€°€
v8ee’e
88Y€°¢
Loe’e

L0989
wNww.o/

09969
v2L6'9

€9¢21°L
8C¢EL’L

8LE€°6—

S

woLly—m———
mo_,—..\.w\

J

55 50 45 40 35 30 25 20

/660

~00°L;

6671

=96°0]

1.t

1 (ppm)
Figure S46. "H NMR spectrum of 7 in methanol-

95 90 85 80 75 7.0 65 6.0

10.5

dy



o -« ~ N 2w «© MO Mk

o =) ~ ~ - © @ Non©e -] U!$N!- @D~ @9 M
< 3 % @ oo =] IS o £ AN Me ke it
o ~ © bW - NN O = fggggsgs SEy
] - - = - - e © 0T T < NN
| | | | I, d | il e | e N

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1A
1 (ppm)

Figure S47. *C NMR spectrum of 7 in methanol-dy

Mm

»e

90

100
- 110
k120
* 130
140
150

n 160

T T T T T T T T T T T T T T T T T T T T T T T

7.0 6.6 6.2 58 54 5.0 4.2 3.8 3.4 3.0 26 22

4.6
2 (ppm)

Figure S48. HSQC spectrum of 7 in methanol-d,4



100
F110
F120
+130

— 140

150
F160
F170
180
+190

— 200

r2.0

3.0

3.5

4.5

5.0

6.0

6.5

—3 . B P S
—_— & e o @
SOV a £ -3 - o ee
s il "
—_— ® e
— E-3
— . ] _
P L3 oo @
—% | e P e
— e oo
.
—_— =] ° =3 L e
= oo -]
95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 35 3.0 25 20
2 (ppm)
Figure S49. HMBC spectrum of 7 in methanol-dy
© = (=)=
a @
D & s
& &2 oo
‘Epl =
L=
=
= ] -Fﬁ
E]ﬁ[' =] o
7.0 6.6 6.2 5.8 54 5.0 4.6 4.2 3.8 34 3.0 2.6 22
f2 (ppm)

Figure S50. 'H-"H COSY spectrum of 7 in methanol-d



User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
200 [i] EsI
4«10 2 |- Scan (0.477 min) 150602ESINAS.d
301.0710
?_
64
5
44
3
2
14
301.07085 301.0709 301.07095 301.071 301.07105
Counts vs. Mass-to-Charge (m/z)
Peak List
miz z [Abund
112.9856 2502.12
121.0658 3063.45
239.0716 1976.23
257.0822 1 |12782.9
625.1315 1 |3118.52
10339881 1 |175692.36
1034.98% 1 |20841.21
1035.9905 1 |1038.42
1933.9286 1 |24443.91
19349309 1 |4062.54
Formula Calculator Element Limits
emen Min ax
C o 200
H 0| 400
0 0 11
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [Diff. (mDa) [DIff. (ppm) [DBE |
|c16 H13 06 301,0712| 301.0718]  301.0710] 08| 2.6 10.5000|
Figure S51. HRESIMS spectrum of 7
Smacth (50
10
3
T 6
3
£ 4
=
E 2
n
0 ]
5
2 2
0
g 4
]
g 6
0
-8
-10
-1z

Wavelength (nmj)

Figure S52. CD spectrum of 7 in methanol



12 AV A

16£0°C

£650°Z

6990ZF ———
oz
zeveef

seLer,
2629'C wr/
SheLT I
19LZ

S608°Z ;

0628°Z
£668°C |
65€6'C
1S0€°E
960€°¢
yeLee

Cvaov

£€98°9
16989
02€6'9
0¥56'9
110 A o —
21 A
eeeVL
SovL°L
€661°L
€LTL
Gg9zT’L

28ee6—

heot
780°L
/860

06°0
mwm.c

16°0
JEVL

/58°0
96'0
£66°0
0oL

=16°0

50 45 40 35 30 25 20

5.5

6.0
1 (ppm)
Figure S53. "H NMR spectrum of 8 in methanol-d

6.5

90 85 80 75

)0 95

S9PZ—
L0'62~
SE4b
LS8V
6.L'81
00'6¥

Al
€6°L6—

19'98—

82801 —
YovLL—
85°€TI~

pESTL—
Lzl

LS6EL—

9L'eGL—
91851 —

0891 —

00°SLL—

LSP6L—

88202 —

200 19 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)
Figure S54. *C NMR spectrum of 8 in methanol-d,

210



A i}

30

50
60

F70

90

100
110
120
F130
140
150

_-160

7.0 6.6 6.2 58 54 5.0 4.2 3.8 34 3.0

4.6
2 (ppm)

Figure S55. HSQC spectrum of 8 in methanol-d4

s o
® =B

— o B-

26 22

L
° &

" 30

100
110
L120
30
140
150

o160

170
180
190
1200
210

95 90 85 80 75 70 65 60 55 50 45 40 35
f2 (ppm)

Figure S56. HMBC spectrum of 8 in methanol-dy

30 25

20



i - ..'
9 | W9

: P

r -

_
-
——y_ﬁ ‘
.
&7 -
7:0 615 aju 515 5‘.0 4:5 4:0 3j5 310 2|.5 210
12 (ppm)

Figure S57. 'H-'"H COSY spectrum of 8 in methanol-d

User Spectra

Fragmentor Valtage Collision Energy Tonization Mode

200 [1] ESI
«10 2 |- Sean (0.477 min) 150602ESINAS.d
3010710

74

64

5

4

3

2

|
301.07085 301.0709 301.07095 301.071 301.07105
Counts vs. Mass-to-Charge (m/z)

Peak List
miz z [Abund
112.9856 250212
121.0659 3063.45
239.0716 1976.23
257.0822 1 [12782.9
625.1315 1 [3118.52
1033,9881 1 [175692.36
1034.989 1 |20841.21
1035.9905 1 [1038.42
1933,9286 1 [24443.01
1934.9309 1 [4062.54
“Formula Calculator Element Limits
[Element __ [Min ax
c of 200
H o] 400
o ol 1
Formula Calculator Results
[Formula— [CalculatedMass — [CalculatedMz vz [oT - (mba) DWW {ppm) — [0BE ]|
[c16 H13 08 | 301.0712] a01.0718]  301.0710] 0.8] 2.6| 10.5000]

Figure S58. HRESIMS spectrum of 8




Smoath (s):0

= e =]
o — —_ Cel = Ly

= o =
o T B

(BapL) wsiolaysic] Jenodin)

Ywavelength (nm)

Figure S59. CD spectrum of 8 in methanol

zLELT
Sﬁ.uy
(AL A
0851°2/
0191z
9oL
GSLL°Z
96.1°Z1
8662°Z1

029z°C
1892°C
e€viee
208¢c
€182¢C
2€6eT
G825°C
90€5°C

3

8966°Z
wi9T
0219C
¥698°2
$688°C
6868°Z
1S16°C
1¥8e'E
806€°€
966€°€
LSOVl
1898

89.8°97
9168'9
8116'9"
£9.6°9
2€60°.]
9560°L]
12012
€501°L
2L
gyLLL
zeEL'L
86EL°L
0061°Z
ovSL'L
18EE'6

Il

==

AN T T -

0L
Js60,

co’L

=00’

35 30 25 20

4.0

55 5.0 45

1 (ppm)

6.0
Figure S60. "H NMR spectrum of 9 in methanol-

6.5

80 75

95 9.0 85

0.0

dy



—204.36
—194.90
—172.45

—166.50

—154.11
—140.34

I

—128.09
—121.61
—114.72
—108.58
—89.47

| l

51.96
51.73
49.43

l
%

49.29

49.00
48.86
48.72
48.58

T T T
10 200 190 180

T
170

T T
160 150

T
140

120 110 100 90 80
1 (ppm)

T
130

60

50 40 30

Figure S61. C NMR and DEPT spectrum of 9 in methanol-ds

1

L

NI

- o cm

6.8

6.4 6.0

5.6 52

48 4.4 4.0 3.6
f2 (ppm)

3.2

Figure S62. HSQC spectrum of 9 in methanol-d4

T T T T

28 24

70
80
90
100
F110
120
130
140
150

160



AL LT I' I

|

|

il

L.

. = eme = e

-~ -

-» =w

T T T T T T

9.0 85 80 75 70 65

T T T T T T T

6.0 5.5 5.0 4.5 4.0 35
2 (ppm)

Figure S63. HMBC spectrum of 9 in methanol-dy

I

? - 2=

'F'.".

-
-
-y -

-
-
-
-
. .._
P e .
7.0 6.6 6.2 5.8 54 5.0 4.6 4.2 38 34 3.0 26 2.2
12 (ppm)

Figure S64. 'H-"H COSY spectrum of 9 in methanol-d,

100
F110
120
130
140
150
160
F170
180
190
200

r2.0

2.5

3.0

3.5

4.0

5.0

5.5

6.0

6.5

F7.0




User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
200 0 Esl
<10 4 |- Sean (0.776 min) 150527ESINAT.d
| 315.0878
4
3_
2
1 4
o]
315.08775 315.0878 315.08785
Counts vs. Mass-to-Charge (m/z)
Peak List
Wiz z [Abund Formula Ton
112.9856 1 |27747.77
255.2332 1 |18145.16
2689539 1 |7823.53
283.2641 1 |14536.58
311.1687 1 |8554.13
315.0878 1 [44000.31 C17 H15 06 M-
325.1841 1 |9001.95
485.2832 1 |77648.08
486.2857 1 |14594.52
1033.9881 1 |36560.03
Formula Calculator Element Limits
Element Min__ [Max
C 0] 200
H 0] 400
o] 0| 12
Formula Calculator Results
Formula alculal ass culatedMz Mz [Biff. (mba) [DIff. (ppm) [DBE ]
[c17 115 06 315,086 315.0874]  315.0878] -0.4] 1.4 10.5000|
Figure S65. HRESIMS spectrum of 9
Smosth (=0
10
o 5
0]
T
£
E 0
a
0
—
G
= -5
0
—
8
]
[
U
-15

200 250 300 350 400 450 500 550 800
Vvavelength (nm)

Figure S66. CD spectrum of 9 in methanol



oLuy b
8160°C
S6LL°C
62€LC
341494
mom—..NN
€L91°C

£598'C
80.8'C
8587
mmwwi
8888'C

8.58C
!

—_—

1080°€
1160°€
$202°¢
ooLee]
Lziee]
6885°¢

LvS6°9
28569
9L’L
S6L1°L
S0€L°L
6€€L°L

0€16'9
hhumdw

£6°0
Aa.o
200°1

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5

8.5

3
E
<
=
—
O]
g
R=
=]
—
[
o
_ £
E £
Q o
]
= o
n
=
Z
T
~
\O
n
]
=
=
.0
e

2042~
9z'6C"
oF'vE~ -
BE'LE~
88'6E

PG
vL'es”

SELe—

04804 —
99—

66°'LZL—
€921 —

8L'e5l—

89'991—

PLSLL~
VLUV

Z6'S0Z—

40 30

50

110 100 920 80 70

1 (ppm)

200 190 180 170 160 150 140 130 120
Figure $68. *C NMR and DEPT spectra of 10 in methanol-d,



Ll

| | |

L b

o = 30
(o] =]
°

80
90
H100
e 110
120
0"

T T T T T T T T T T T T

7.0 6.5 6.0 55 5.0 4.0 35 3.0 25 2.0 1.5

+130

4.5
2 (ppm)

Figure S69. HSQC spectrum of 10 in methanol-d,

B

L100
& se L110

.5 L120

< 30
L140
L150
L160
. L170
= a gl ¥ L180
L190
L200
F210

L g
&

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 2.0 1.5
2 (ppm)

Figure S70. HMBC spectrum of 10 in methanol-d;



1.5
L2.0
12,5
o . 13.0
A5 L3.5
L4.0
L4.5
ﬁ g 5.0

5.5

6.0

6.5

& B
= 7.0

F7.5

7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0 15
f2 (ppm)

Figure S71. "H-'"H COSY spectrum of 10 in methanol-dy

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15
2 (ppm)

Figure S72. ROESY spectrum of 10 in methanol-d,



F1.5
1.6
F.7
1.8
1.9
2.0
2.1
F2.2
2.3
2.4
2.5
2.6
F2.7
2.8
F2.9
3.0
3.1

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16 15
12 (ppm)

Enlarged ROESY spectrum of 10 (up-field region) in methanol-d4

User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
200 0 ESI
<10 4 |- Scan (0.576 min) 150603ESINAT7.d
333.0979
1.4
1.2
1
0.8
0.6
0.4
0.2
o
333.09785 333.0979 333.08795
Counts vs. Mass-to-Charge (m/z)
Pealk List
m/z z [Abund Formula Ton
112.9856 13750.75
154.9735 7532.63
174.9672 1 |5836.2
248.9603 5964.73
257.0818 1 [6250.03
268.9543 1 |18205.96
289.1082 1 [31471.48
333.0979 1 |15060.72 C17 H17 Q7 M-
362.9405 1 [5475.06
1033.9881 1 |55807.36
ula Ca r Element Lim
[ETement Min Max
o 0[ 200
H 0] 400
0 0f 11
Formula Calculator Results
[Formula [CalculatedMass IE Mz [ifT. (mDa} [T, (ppm) [GBE |
|17 H17 07 | 333.0974| 333.0080)  333.0079] 0.0] 0.0] 9.5000]

Figure S73. HRESIMS spectrum of 10



Smaath (530

-10
-15

(Goapuw) wsioiyoig Jenoaiid

Vwavelength {(nmj)

Figure S74. CD spectrum of 10 in methanol

CoBU ¢
L160°C
1321 ¥4
mrw_‘.ww
2s9Le

.v#Nm.N
nomm.w
2556°C

2L08°€
860¢°¢f

Vil ©
yLee°¢]
83,.2
SLSEE
¥59¢°¢
¥615°¢
868.°¢’

momm..v/

QLCAR +

IraoV
wmwo.mN
vZL0'S

5969
20869~

G991,
_‘_L._‘.\.N

0889
mwww.m/

€18L°L
6G81°L

760'Z
“86°L

-’}
~16°0

~00'}
“90°)
~90'}

80 75 70 65 60 55
1 (ppm)
Figure S75. "H NMR spectrum of 11 in methanol-d,

8.5

.0



= PrRENE b 85 N wan ¥ @ SEIIYSARAY
[-}] ~ w0 wn =T o~ ™~ - O (=] w WMONDODOD M D N~
o~ - - - - - - - (-] [7=] LTSI T EON
| | | | | | | 1= 4 | | S =] ]

10 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 2
f1 (ppm)

Figure S76. °*C NMR spectrum of 11 in methanol-dy

e

90

100

F110

120

. 130

7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 25 20

4.5
2 (ppm)

Figure S77. HSQC spectrum of 11 in methanol-d,



[

r2.5

3.0

r3.5

r5.0

8.5

L M
- - ::-.
> il R L -
- -
- - il - -
- e -
- - a5 - -
-
- -
- . = =
- e
. =9
- -
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0
2 (ppm)
Figure S78. HMBC spectrum of 11 in methanol-d,4
- - -
- Ld
f L]
'G'
-
-
-
- -
- =
‘ 7:0 ‘ Gjﬁ I 6t2 l 5I.B 514 I 510 I 4:6 412 3‘.8 I 3j4 I 3f0 I 216 212 I
2 (ppm)

Figure S79. 'H-"H COSY spectrum of 11 in methanol-d,

6.0

6.5




L
%

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25
12 (ppm)

Figure S80. ROESY spectrum of 11 in methanol-d,

User Spectra

Fragmentor Voltage Collision Energy Tonization Mode
0 ESI
»10 4 |- Scan (0,926 min) 150527ESINAS.d
1 317.1032

0.8

0.6

0.4

0.2

o
317.10305 3171031 317.10315 317.1032 317.10325
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z [Abund Formula Ton
112.9856 11152.53
154.9734 5660.44
174.9671 1 |7027
248.9601 4691.56
268.9542 1 [20825.78
269.9556 1 ]1452.13
317.1032 1 [10076.08 C17 H17 06 M-
362.9405 1 [4556.04
1033.9881 1 [96189.16
1034.9891 1 [8964.7
ml#r Efement Limits
[Element Min Max
C 0] 200
H 0| 400
(o] 0] 12
‘Formula Calculator Results
[Formula [CalculatedMass [CalculatedMz [Mz [Biff. (mDbaj [, (ppm} [GBE |
[c17 H17 o6 | 317.1025] 3174031 317.1032] 0.0] -0.1] 9.5000]

Figure S81. HRESIMS spectrum of 11

20

5.0

r5.5

r6.0

+6.5

r7.0




Smooth (510

20
0

0
-10
-20
-30

(GapLu) LWWsIouyDIiq 121naaid

Vvavelength (nm)
Figure S82. CD spectrum of 11 in methanol

h_.hc.w
hmmch

9ELLT] -

€961°¢

£E66'2~ —
£pL0e”

860EE~

98pe'e"

SE08E—

0298t

(483 2
#990°6— =

08889
L0269 S~
gz’
bEZLL— = —
oovt2’

=
o~
| <
o~
[ @
~ <t
i T
p—
.H m
i S
o =
Lo m
1 =
le =
Y N |
L o
. =
L= m
<F B
- 0
L= 2
[~ @
S
e Z
=
Ls o
L n
(0]
[ = g
L )
o —
[
@0
]
M~
L«
~
| =



ALSBE.

@ © o« ® @ o © © o~
o N - ~ © @ M o -] 2 oo @ m
I a = = o @ o oo @ 3 ) - & N =
] @ = © o - M © - - o © =
I'e] < o~ © @ g o <o * = b et 0.
o ~  © w o= N N croS o w3 o e S ©
~ - - - - b A - =3 (-] w0 w0 oo
| | | | | (- || | | ¢ N
i '
I | 1 | |
I : ! 1
| ] | | |
| ! l l " L
10 200 19 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 2
1 (ppm)

Figure S84. *C NMR and DEPT spectra of 12 in methanol-d,

A

S

c=]
[ S}

30

i

-6

7o

(50

40

100

Fln

=120

130

T T T T T T T

.5
£2 (ppm)

Figure S85. HSQC spectrum of 12 in methanol-d,



100
F110
120
130
140
150
160

170
180
190
200

—— - -l
— LX) -
—_— - =
2] s P a
—_— e =
E— wi| P - =
—— -
.
— - - e -
—] & d
— & =
o - -
7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0
f2 (ppm)

Figure S86. HMBC spectrum of 12 in methanol-d

AN

o
@
o
A
=] o

T T T T T T T T T T T T T T T T T T T T T T T

7.0 6.6 6.2 5.8 54 5.0 4.6 4.2 3.8 34 3.0 26 2.2
2 (ppm)

Figure S87. "H-'"H COSY spectrum of 12 in methanol-d,



60 h8 56 54 52 50 48 46 44 42 40 3.8 36 F4 32 30 28 26 2.4 .2 2.0
t2 (ppm)

Figure S88. ROESY spectrum of 12 in methanol-dy

User Spectra

Fragmentor Voltage Collision Energy Tonization Mode

135 0 ESL
x10 4 |- Sean (0.212-0.245 min, 3 Scans) pg-67a.d Subtract {2)
303.0874
(M=}
25
2
1.5
4
0.5
3022 3024 3026 302.8 303 032 3034 036 3038 04
Coaunts vs. Mass-te-Chargs (miz)

Peak List
miz z [Abund Formula Ton
241.0868 1 [3165.54
259.0974 1 |19603.11
260.1012 1 |3508.16
303.0874 1 |26041.33  |C16H16 06 (M-H)-
304.0907 1 |4511.85 C16 H16 06 (M-H)-
371.0748 1 |5760.04
439.062 1847.77
439.2333 1 ]1884.3
Formula Caleulator Element Limits
EIEII‘IEHE ﬁln “IX
C 3 60
H ol 120
0 0] 30
Formula Calculator Results
Formula CalculatedMass [CalculatedMz Mz [DIfT. (mDa) TGIF. (ppm) [BBE |
|c16 H16 06 304.0947| 303.0874]  303.0874| -0.3] -1.0] 9.0000|

Figure S89. HREIMS spectrum of 12



Smocth (530

30
25

=
=}

15
0
5
0
il
-10
-15

-20

(Boapuw) wsioayoiq 4e|nadin

Vavelength (nmj)

Figure S90. CD spectrum of 12 in methanol

Viav ¢

60202

9ER0ZF T —
960'Z
£¥Z2T .
zeez'T —
ww_.v.ux

€186C
vwmm.uw —

6100°€
9€EL0'E
L8LE
Nwmv.mw —
6905°€

geoLe— ———

na

k

ne

6610°S
_‘Nwo,mv

.vo_.m.m
Nm_.mdw
61£6'9
¥S0L°L

9601°L- S
LOZL'L

174

Lt

i

heez
kozL
you'L

Lo

EE0L

=18’}

~Z0°E

98°0
ot
00'k

3.5

4.0

4.5

5.0

5.5

6.5

7.0

T

7.5

20

25

3.0

6.0

8.0

8.5

1 (ppm)

Figure S91. "H NMR spectrum of 14 in methanol-d,



S
=

L

-

—204.4245

—174.8784

© 2 o - 2 g

E E B 58 238 g3 g gz 25
= ] = b '-D_E,"i! g § oA z 2
~ “ g < <o b o 1 %
© ] &N P o 0 8o S
- - - - - - =3 © w ® o
| | | i (B | [ ¥ [ =]

oL

10 200 190 180

170 160 150 140 130 120 MO0 100 90 80 70 60 50 40 30

1 (ppm)

Figure $92. *C NMR and DEPT spectra of 14 in methanol-d,

J

WL

r30

50

60

80

r90

F100

r110

r120

7.0

6.6

6.2 5.8 54 5.0 38 34 3.0 26 22

46
2 (ppm)

Figure S93. HSQC spectrum of 14 in methanol-d,

F130



= e = 100
[ - o 10
20
- 30
140
d f -150
160
- = 170
80
90
200

7.0 6.6 6.2 5.8 5.4 5.0 4.6 42 3.8 3.4 3.0 26 2.2
2 (ppm)

Figure S94. HMBC spectrum of 14 in methanol-d

I L
T

: s 2.0
=
=] Few |,
.'
- ®e 30
4
i‘ill!"il'i ® @ (35
o - : 4.0
: 1 las
-.’
].I
70 '

5.0

5.5

6.0

6.5

F7.0

6.6 6.2 58 5.4 5.0 4.6 4.2 3.8 3.4 3.0 2.6 2.2
2 (ppm)

Figure S95. '"H-'"H COSY spectrum of 14 in methanol-d,



T T T T T T T T T T T T T T T T T T T

6.2 58 5.4 5.0 42 3.8 34 3.0 26 22

4.6
2 (ppm)

Figure S96. ROESY spectrum of 14 in methanol-dy

User Spectra

F i Collision Energy Ionization Mode

135 o ESI
104 |- Sean (0.212-0.245 min, 3 Seans) pg-67ad Sublract (2)
303.0874
(M= )=
25
2
1.5
1
0.5
22 3024 3026 3028 303 3032 3054 3036 3038 304
Courts v Mass-te-Charge (miz)

Peak List
miz z [Abund Formula Ton
241.0868 1 [3165.54
259.0974 1 |19603.11
260.1012 1 |3508.16
303.0874 1 |26041.33  [C16 H16 06 (M-H)-
304.0907 1 451185 C16 H16 06 (M-H)-
371.0748 1 |5769.04
439.062 1847.77
439.2333 1 ]1884.3
“Formula Calculator Element Limits
[Element [Min Max
c 3| 60
i o| 120
0 0| 30
‘Formula Calculator Results
Formula CalculatedMass [CalculatedMz TMz [Diff. (mDa) TDIF. (ppm) [DBE |
[c16 Hi6 OB | 304.0947) 303.0874]  303.0874| -0.3] -1.0] 9.0000|

Figure S97. HRESIMS spectrum of 14



Smooth (=):0

bt
10
5
0
5

-10

s}
N

-35

= e} o]
aeoa W

(GopLu) wsioayoaic 1einoans

Vvavelength (nm)

Figure S98. CD spectrum of 14 in methanol

OLUFk ¢

olbbey rek'e
eV ——— www.r
ZEVLe

56912

¥90c'e

SSL

ovies .
oeeef e
Nos.n\

y8zy'e

yvze'9

Nﬂm.m/

10£8°9 — hge"
mmmw.w/ _ «mm.m
Zv.89 I 260
10889 - 96°0
1080°L i ,00°)
8980°L T ’
zeolL'L

6801°L

€896 o |¢ +68°0

40 35 3.0 25 20

4.5

55 5.0

6.0

1 (ppm)
'"H NMR spectrum of 15 in methanol-d,

75 7.0 6.5

8.0

8.5

9.0

0.5 10.0 9.5

Figure S99.



w [l = (=3 (=} 3 =3 °°.‘,§ 0

= @ [-T- -] -3 - © N oW~ @ n
o B " 2 E& S 2= 8 = g &5
b w ~ © @~ @ ~ 9 < @ = Sey 3 &
-} a ~ @ 0 L N o - S <o ggr o~
o~ - - - - - - - .- - o w < N~
| | | | I | | {1 | il b 57

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

Figure $100. °C NMR spectrum of 15 in methanol-d4

Al JU A

40

r60

r70

r90

r100

110

r120

F130

140

7.0 6.6 6.2 58 5.4 5.0 4.6 42 3.8 3.4 3.0 26 22
2 (ppm)

Figure S101. HSQC spectrum of 15 in methanol-dy



9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0

Figure S102.

55 50 45 40 35
2 (ppm)

3.0 25

HMBC spectrum of 15 in methanol-d4

20

JNTEED |

Al

A

-'.'-
F

r T T T T T T T T T T T T T T T T T T T T

7.2 6.8 6.4 6.0 56 5.2 4.8 4.4 4.0 3.6 3.2
2 (ppm)

238

Figure S$103. 'H-"H COSY spectrum of 15 in methanol-d,

24



2.0
F2.5
3.0

F3.5

4.5

5.0

‘5.5

6.0
6.5
7.0
7.5
8.0
8.5

9.0

—
i 0
do
&
o .
oy
L]
— o J ;
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0
f2 (ppm)
Figure S104. ROESY spectrum of 15 in methanol-d,
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Est
w10 4 |- Scan (0.262-0.279 min, 2 Scans) pg-40b.d Subtract {2)
2 301.0726
18 (M)
16
14
12
Z
[}
0.6
04
0.2
Q - T v + T - v
3002 3004 3006 3008 301 1.2 a014 3016 3018 02
Counts vs. Mass-to-Charge (miz)
Peak List
iz z [Abund [Formula Ton
213.0826 1 [4453.49
257.0823 2 |23796.84
758,086 2 [3628.75
301.0726 1 [18106.58  |C16HI4 06 (M-H)-
365.1249 1 [3437.55
369.0606 1 [s5771.54
603.1533 1 [12400.1
604.1571 1 [4434.56
Formula Calculator Element Limits
ement “]I'] ax
£ 3] 0
H of 120
0 of 30
N o] 30
ormula ator Results
[Formula [CalculatedMass [CalculatedMz Mz [Gift. (mba) [GifF- (ppm) [BBE |
|c16 Hi4 06 | 302.0790] 301.0718]  300.0726] 0.9 2.9 10,0000

Figure S105. HRESIMS spectrum of 15

9.5



Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

20

-20

-30

Smoath (530

VYwavelength (nm)

Figure S106. CD spectrum of 15a in methanol

Smooth ()0

200 250 300 350 400 450 500 550 500
Vvavelength (nm)

Figure S107. CD spectrum of 15b in methanol



0€60°C—
€8Y1L°C
82S1°C

200€°€
620€°¢
950€°€

o

e
g

gz
8LZ

e
8E6E°S
zoob's
coLY's
cezv's
£9zv's
SLY'E

o

e

14

m.voN.o
vmwm.w/

Ncmw.w/
Zvs8’9
25989
9.60°L
€20L°L
(4424
6911°L

G6V2°6—

Joo._‘

- 3 °86°0

e
h M %wo._‘

1 796°0

55 50 45 40 35 30 25 2

6.0
1 (ppm)
Figure S108. "H NMR spectrum of 16 in methanol-d,

90 85 80 75

9.5

).0

100

110

1 (ppm)

Figure S109. C NMR and EDPT spectra of 16 in methanol-d4

140 130 120

150

170




30

40

50

60

80

90

100

110

120

F130

140

T T T T T T T T T T T

7.0 6.6 6.2 5.8 54 5.0

46 42 38
f2 (ppm)

Figure S110. HSQC spectrum of 16 in methanol-d;

| t L

30
140
50
60
70
80
90
100
F110
120
130
140
150
160
F170
180
190

T T T T T T

90 85 80 75 70 65

60 55 50 35 3.0
f2 (ppm)

Figure S111. HMBC spectrum of 16 in methanol-d,
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Figure S116. *C NMR and DEPT spectra of 18 in methanol-d,
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Figure S117. HSQC spectrum of 18 in methanol-d
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Figure S119. '"H-"H COSY spectrum of 18 in methanol-d



70 65 60 55 50 45 40 35 30 25 20 15 10 05
2 (ppm)

Figure S120. ROESY spectrum of 18 in methanol-d,

~ [

1.0
H.5

2.0

2.5

2 20 18 16 14 12 10 08 0.6

38 36 34 32 30 28 26 24 2
f2 (ppm)

Enlarged ROESY spectrum of 18 (up-field region) in methanol-d,4



User Spectra

Fragmentor Voltage
200

Collision Energy
0

Tonization Mode
ESI

x10 4 |- Scan (0,560 min) 150602ESINAZ.d
11
175 318.1189
1.5
1.25
1_
075
0.5
0.25
o]
319.11885 319.1188 319.11895 319.119
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z [Abund Formula Ton
112.9856 15347.11
255,233 1 |21388.95
268.954 1 |2129.599
281.2487 1 |2029.56
283.2641 1 |9757.1
319.1189 1 [17735.6 C17 H19 06 M-
325.1835 1 |3309.07
339.1996 1 |2120.37
1033.9881 1 |24998.41
1034.9881 1 |1760.23
Formula Calculator Element Limits
lemen in ax
C 0| 200
H o[ 400
] 0l 11
Formula Calculator Results
ermula culatedMass alcul z Mz [Giff. {mDa) [Diff. (ppm] DBE |
[c17 H19 06 | 319.1182| 319.1187]  319.1189] -0.3] -0.9] 8.5000]
Figure S121. HRESIMS spectrum of 18
10 Smooth (=30
bl
)
ol
T
E
£
i)
Y
c -5
s
0
T
5 -10
9]
=
9]
-15

200 250

300

350 400 450
Ywavelength (nmj)

500

550

500

Figure S122. CD spectrum of 18 in methanol



86961
2086

G/86°}

8266}

ooloe
51T
8191C
0891°C
6ELLT
69.£°T
Si8ee
r6eT

PoLEE
28Z¢°¢
08ey'e\"
ISYE A
6Ysre
£L97'E

FEED b
gmw.pw

£9LEY

26627
€L _‘n.vw
[iTon g

1856'9
5796'9
LOE0°L
6¥r0’L
€0LLL
8svLLL
2581°L
1681°L 7

I

60°L
¥8°0
=860

960

=£8T
o'l

860

=680
80
=00}

20

24

28

3.2

36

4.0

4.8

52

5.6

6.0

6.4

6.8

7.2

1 (ppm)

Figure S123. "H NMR spectrum of 20 in methanol-d,

vz ie— ==

oKoLze— ——

Z096 67— —
£200757

ZE6L'6L— Ea—

GSLYL6— =

9¥SLL0L— =]

2LV — —

vEL8EZL— =3
o A T R e

68V8'eSL— —

9066°L91— =
ESLLVLL— =

OLLye0z— =

1'}0 1&0 1I50 14I|.0 1.’;0 12IO & ‘11IO ) 160 9‘0 80
ppm)
Figure S124. *C NMR and DEPT spectra of 20 in methanol-d,

180

200




o @
o s -]
@
o
@
o
io éS Gb 53 Sh 45 45 iS 3h 23 iﬂ
2 (ppm)
Figure S125. HSQC spectrum of 20 in methanol-dy
] i
-
-
“ .
-
- e
L ] - o
> am
TlO 515 G‘.D 5i5 5i0 415 410 315 310 215 2I.D

Figure S126.

2 (ppm)

HMBC spectrum of 20 in methanol-d4

60

r70

80

90

r100

r110

120

130

30

50
60
F70
80
90
100
F110
120
130
140
150
160
170
180
190
200




T T T T T T T T T

6.0 55 5.0 4.0 35 3.0 25 20

4.5
2 (ppm)

Figure S127. 'H-"H COSY spectrum of 20 in methanol-d,

6.0

6.5

7.0

6.0 55 5.0 4.0 35 3.0 25 2.0

4.5
2 (ppm)

Figure S128. ROESY spectrum of 20 in methanol-d,
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