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Table S1. The '"H NMR spectroscopic data (6) measured in DMSO-dg at 500 MHz for

compounds 5-7

5 6 7

NO. on on on
1 8.66,d (8.5) 8.69,d (8.5) 3.17,t(6.0)
2 7.96,dd (7.0, 8.5) 7.69, q (7.0, 8.5) 1.82, m
3 7.58,d (7.0) 7.57,d (7.0) 1.68, m
6 8.52,d (8.5) 8.48,d (8.5) 7.78, d (8.0)
7 7.69, d (8.5) 7.87,d (8.5) 7.47,d (8.0)
13 4.40,t (8.0) 4.42,t(6.5, 8.0) 4.31,t(7.5)

3.85,t(8.0,9.5) 3.95,dd (2.0, 8.0) 3.85,d (8.0)
14 295, m 2.94, m 2.87, m
15 3.59,d (11.0) 4.11,d(7.5) 3.89,d (8.5)
16 1.32,d (6.5) 1.34,d (7.0) 1.26, overlap
18 2.75,s 2.73,s

1.28, overlap

19
-COOH 12.59, s 12.67, s 12.59, s




ECD calculation details

Conformation analysis of compounds 1-7 were completed with Spartan 10 software
using the MMFF94 molecular mechanics force field. The optimized conformations,
which the Boltzmann distributions over 1%, were further used for ECD calculation.
The lowest-energy conformers with the Gaussian 5.0 program was optimized at the
B3LYP/6-31+G (d, p) level in MeOH. The TDDFT methodology at the B3LYP/6-
311+G (d, p) level was used for energy, oscillator strengths, and rotational strengths of
the lowest-energy conformers calculation. ECD spectra of the conformers were
simulated using the Gaussian function with a half-band width of 0.28 eV, and the final
ECD spectrum of each compound was simulated based on Boltzmann weighting of each
conformer. All quantum computations were performed on an IBM cluster machine

located at the High Performance Computing Center of Peking Union Medical College.

(11R,

12R, 16S )-1a-1 (64.1%) (11R, 12R, 16S )-1a-2 (35.8%)

Figure S1. Most stable conformers of 1 (the relative proportions are in parentheses)



(1R, 16R)-2-5 (2.8%) (1R, 16R)-2-6 (2.1%)

Figure S2. Most stable conformers of 2 (the relative proportions are in parentheses)




(1S, 16R)-3a-1 (63.3%) (1S, 16R)-3a-2 (14.0%)

(1S, 16R)-3a-5 (2.8%) (1S, 16R)-3a-6 (2.1%)

Figure S3. Most stable conformers of 3 (the relative proportions are in parentheses)

(15)-4A-1 (66.5%) (15)-4A-2 (18.6%)



(15)-4A-3 (9.1%) (15)-4A-4 (5.8%)

Figure S4. Most stable conformers of 4A (the relative proportions are in parentheses)

(128, 14R, 16R)-5a-1 (62.6%) (128, 14R, 16R)-5a-2 (34.3%)

(128, 14R, 16R)-5a-3 (2.9%)

Figure S5. Most stable conformers of 5 (the relative proportions are in parentheses)

(12R, 14R, 15S)-6a-1 (69.0%) (12R, 14R, 15S)-6a-2 (18.6%)



(12R, 14R, 155)-6a-3 (9.0%) (12R, 14R, 155)-6a-4 (3.4%)

Figure S6. Most stable conformers of 6 (the relative proportions are in parentheses)

(12R, 14R, 165)-Ta-1 (36.9%) (12R, 14R, 165)-Ta-2 (34.1%)



(12R, 14R, 165)-7a-7 (1.9%) (12R, 14R, 165)-7a-8 (1.8%)
Figure S7. Most stable conformers of 7 (the relative proportions are in parentheses)
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Figure S9. Experimental and calculated ECD spectra of 3.
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Figure S10. Experimental and calculated ECD spectra of 4A/4B.
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Figure S11. Experimental and calculated ECD spectra of 5.
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Figure S12. Experimental and calculated ECD spectra of 6.
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Figure S13. Experimental and calculated ECD spectra of 7.
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Figure S14. "H NMR spectrum of compound 1 in DMSO-dy (500 MHz)
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Figure S17. HMBC spectrum of compound 1 in DMSO-d, (500 MHz)
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Figure S18. ROESY spectrum of compound 1 in DMSO-dg (500 MHz)
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Figure S19. 'H-'H COSY spectrum of compound 1 in DMSO-dg (400 MHz)
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Table 1: Crystal data and structure refinement for exp_6141

Identification code
Empirieal formula

Formula weight
Temperature / K

Crystal system

Space group
a/Ab/Ac/A

a/®, B/, v/°

Volume / A3

Z

Peale / mg mm3

p/mm?

F(ooo)

Crystal size / mm3

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data,/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>20 (I) i.e. Fo>40 (F,)]
Final R indexes [all data]
Largest diff. peak/hole /e A3
Flack Parameters

Completeness

Experimental

exp_6141

CigHa005

328.35

109.90(10)

hexagonal

P6,

14.63788(16), 14.63788(16), 13.6616(2)
90, 90, 120

2535.06(7)

6

1.290

0.767

1044

0.400 % 0.350 % 0.300

9.518 to 142.254°

-16 <h<16,-177<k<16,-15<1<16
14929

3057[R(int) = 0.0262 (inf-0.9A)]
3057/1/222

1.082

R; = 0.0305, wR; = 0.0769

R; =0.0308, wR, = 0.0771
0.164/-0.265

0.09(6)

0.9987

Single crystals of C1oHyoOs5 [exp_6141] were recrystallised from [solvents] mounted i inert o1l and transferred fo the cold gas stream of the

diffractometer.
Crystal structure determination of [exp 6141]

Crystal Data. C1oH005, M =328 35, hexagonal, a = 14.63788(16) A, c = 13.6616(2) A, U= 2535.06(7) A3, T=109.90(10), space group P64
(no. 172), Z = 6, n(Cu Ko) = 0.767, 14929 reflections measured, 3057 unique (Rjpt = 0.0262) which were used in all calculations. The final wR(F2)

was 0.0771 (all data).

‘This report has been created with Olex2, compiled on 20110215 svn r1672. Please let us know if there are any errors or if you would like to have additional featrues

Figure S24. The crystal data and structure refinement of compound 2
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Figure S30. ROESY spectrum of compound 2 in CDCl; (400 MHz)
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Figure S32. ECD spectrum of compound 2

19

450



110
105

of |
g
2 =l
3 :
2
H o
% 2|l 8
gl =
8
S
- K 39
g & =7
2 @ ! |
: ; @ |
: v | |
15 3 § 3 ‘ :
| |
I , E T |
10 . ! 2! ‘ |
o % 3 |
5 Ela ! : |
g i i
0 8 : ! |
5 ’ | : : |
-10 i | HiL: |
4000 3000 2000 1500 1000 800 600

1 100
S#E: 8.000

LI30: BA%I— 10)) 15 15:25:14 2018 (GMT+08:00Sample Name : YZK - 38

__ Wavenumbers (cm-1)

( BWBLESL FT- IR Microscope Transmission)

{9 1L 4T 51 1 B BE(FT-IR Microscope): Centaurps
M UL 2 7] (Thermo)fif ML 254 47 4 J6 1% {: Nicolet 5700

Figure S33. IR spectrum of compound 2

YZK-38 #1998 RT: 6.92 AV. 1 NL. 1.68E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]

351.11975

: =1

7!

b

65
g
g 55

3

2 35212005

2 =1

15

1

351.20884 SEn0 384.12799
=7 =1
3805 3510 3515 3520 3525 3530 3535 3540 3545 3550 3565 356.0
mz
m/z Theo. Mass |Delta (ppm) |RDB equiv. |Composition
351.11975| 351.12029 -1.55 9.5{C19 H20 O5 Na M+Na

Figure S34. HR-ESI-MS spectrum of compound 2

20



2 8 8 8 8 8 B8 B B8 8 8 B 8 o0 o o o oo o o o 2 B8

_v_m._, T, - : = , - == : , . : : , — : , i , -

STEl

6e€1

6511

66511

€291

sty [60°€

L e — — 5 60°€

LT ————— — = ~10°¢

916 1 == R11

Ea.rw —— == FII'T
80T

£LFE

WM#L

NE}MW .

ol —_ = 60T

b5

Rm.ww

8T e =10

EE)

TPy S ! 00T

91¢ -

LTS = ... Mm_m.o

$8T'S _

961§ |

3675’

09TL |

.Rﬁ/. |

TLtL e 001

T08°L S 00'1

815°L _

T

4.0
£1 (ppm)
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Figure S37. HSQC spectrum of compound 3 in CDCl; (500 MHz)
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Figure S38. HMBC spectrum of compound 3 in CDCl; (500 MHz)
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Figure S40. ROESY spectrum of compound 3 in CDCl; (400 MHz)
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Figure S42. ECD spectrum of compound 3
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Figure S52. ECD spectrum of compound 4A
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Figure S56. The chiral HPLC chromatogram of 4A/4B

31



18000
18000

3000
00g

17000
ol

H16000
15000
14000
S
H12000
11000
+10000
2000
2000
7000
H6000
4000

00
2000
1000
0
1000

60¢€° 1
Uv‘-|||| —

0ze'l

01T
SLT'€x
mm_.mw
233

98E

68 1
90€ ¥
Nmﬁ¢\

09T Ly
STHL
GEFL
9€¢ Lt
€557,
09¢°L
SLE'L
S1¢'8
mmm.wv
09L°8
oLLg’

=418

oL

Y
cl
55
ol

Fo0°C

FCE'l

j

£1 (ppm)

FETUT

= <1071
—"z

nnIIIIIL =001

rlo00
500

700

rBOO
400
300

200
rloo

=100

€80°LT~
9661~

PLoOrE—

ELT6S—

LTT9LA
6+6'9L

Wi =0

Figure S57. '"H NMR spectrum of compound 5 in CDCl; (500 MHz)

09T°LL
CLELL

ow#;__#
mhm.h—_;
61T TTIL
ONONN~/
hwo.wm—H
9606214
1sT6Z1-t
66T CET+
Nmem~\
S1esel
L1TOVT—

YET 891~
S6I'CLT=

LU

10

150

160

~
N
T3
=1 o
Vo
—
N
: o
Q
= A
@)
[=}
o= o
2
el
e =}
=]
2.
5 g
3

E ~
2 Y4

4 mm 5 on
wm
|5}
we
= o
w2
2
=0

s

R
w
7]
[}
S
=
o0
- p—
=

17

180



i bl 4 .

:_ .[.&;,.J' ¢
— 14 @ .

50

9.0 8.5 8.0 7.5 .0 6.5 6.0 0.8 50 4.3 4.0 3.9 30 2.0 2.0 LB 1.0

Figure S59. HSQC spectrum of compound 5 in CDCl; (500 MHz)

NiNs JUJ S -

P @ o ] a Bl B 0

: R ¥

—_—

Fi0

100
110
F120
130
140
180
160
170
180
180

L5 TO 65 &0 &5 &0 45 40 &5 30 2§ 20 LE LO 0§
£2 (ppm)

Figure S60. HMBC spectrum of compound 5 in CDCl; (500 MHz)

33

1 (ppmd

1 Cppmy



e u%
LVL'T

6T Q

6+6'C =

zse el — — M_mm_m
0LS'E s wp i
T65°€ - e
618¢ — sto
SE8'€ ol
8€8'€ == - =501
PS8E

¥8EF

00t

LIVY

$95°L

6LSL

699'L

$89°L S : /60T
669'L — ) B
96'L - o1
€96°L T €01
7058 =i 00T
6158

6€9'8

9698

$85'TI— ~ Foso

6.5

o

[

&0

11.8

£1 (ppm)
Figure S61. '"H NMR spectrum of compound 5 in DMSO-ds (500 MHz)

L

L

i)

quddy )

7 el e -+ [ =

rs

F9

]

£2 (ppm)

Figure S62. ROESY spectrum of compound 5 in DMSO-dg (500 MHz)

34



W = s

T T T T T T T T T T T
8.0 4.5 4.0 3.0 3.0 .5 Z.0 L& Lo 0.5 0.0
fl (ppm)

Figure S63. 1D NOESY spectrum of compound 5 in DMSO-dg (500 MHz)
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Figure S70. HSQC spectrum of compound 6 in CDCl; (500 MHz)
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Figure S72. '"H NMR spectrum of compound 6 in DMSO-dy (500 MHz)
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Figure S74. 1D NOESY spectrum of compound 6 in DMSO-d (500 MHz)
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Figure S76. ECD spectrum of compound 6
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Figure S78. HR-ESI-MS spectrum of compound 6
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Figure S79. '"H NMR spectrum of compound 7 in CDCl; (500 MHz)
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Figure S81. HSQC spectrum of compound 7 in CDCl; (500 MHz)
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Figure S82. HMBC spectrum of compound 7 in CDCl; (500 MHz)
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Figure S83. '"H NMR spectrum of compound 7 in DMSO-ds (500 MHz)
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Figure S84. ROESY spectrum of compound 7 in DMSO-dg (500 MHz)
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Figure S85. 1D NOESY spectrum of compound 7 in DMSO-dg (500 MHz)
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Figure S86. UV spectrum of compound 7
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Figure S87. ECD spectrum of compound 7
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Figure S88. IR spectrum of compound 7
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Figure S89. HR-ESI-MS spectrum of compound 7
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