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Figure S105. '"H NMR spectrum of 13 in methanol-d4
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Figure S107. HSQC spectrum of 13 in DMSO-ds

54



o ULl

[]
P
L]
° ]
U (]
[} (] L] 1]
L} L]
[] g
O ]
i [}
° (] L]
l' '

o0 85 80 B85 B0 75 70 GBS RO 55 A0 45 40 35 30 25 20 15 (0 0%
12 (ppm)

Figure S108. HMBC spectrum of 13 in methanol-ds

b,. )

liuchengmei-QLOM-35
—— 3 bc noy liuchmﬁcifﬁu\‘\l*%

-

20
30
Kl
el
60
dl
80
30
rion
il
H20
il
4D
Hal
Ll

il
el

Hoo

Fli

Hz0

H30

rlal

rlgl

417 ] a8 38 34 a2 a0 28 18 14 212 Al 18 18 14 12 10
2 (ppm)

Figure S109. Partial HMBC spectrum of 13 in methanol-da4

i (ppm)

ff (ppm)

55



. N b

£ liuthcngqci*QLﬂlf?S 7 b
*—‘. be nmr 1iuchengmei—QLOM-35 :\_, {) Lioo
3
) 05
3 HID
HIa
@ = I,a\
0 @ H20
0 0 0 Lo
ral
1BL ' ¢
] H3a
1 A r\ 40
A 1
—% 0 0 10
¥ H45
3
 §
17 36 34 13 al 8.4 87 BB B4 83 gl 73 78 77 76 73 T4 73 72 71 70
2 (ppm)
Figure S110. Partial HMBC spectrum of 13 in methanol-d4
Imﬁ“;- - +MS, 1 9min #11¢
6
% mlmz
2 |
d | , LN Y
3%0 335 340 345 350 355 380 %5 mz
Meas.miz # lonFormula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
3421332 1 C19H20NOS 10000 342133 “1.0 04 44 105 even ok l
3641144 1 C1SH19NNaO5 100.00 3641155 30 1 503 105 even ok

Figure S111. HRESIMS spectrum of 13

fl (ppm)

56



IR Spectrum report E SHIMADZU

1

80

3y 0 1 O O O O

50

40

T TETI T G T e

30—

L O L OB 0 O O L L . T . L B T T L P L L S R
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm-1
D: \data\ZEHF\2021. 10, 11\LCM 2021/10/11 17:05:57 Resolution: 4 [em-1] Scan number: 25 Operator:SCS10 Instrument: IRAffinity-1
361. ispd

Figure S112. IR spectrum of 13

z.1aarn . — —
f

F L}
|
- wozzt || b
L% ]
) S4Y
\
-O.OBSL' R S -
190.00 295.00 400.00

Figure S113. UV spectrum of 13.

57



H.00E+08
+3.00E+07

8.00E+07

F100E07

6.00E+07

-0.00E+07

r4.00+07
-3.00E+07
-2.00E+D7
H.O0E-07
-0.00E+00

E€LT1
1§%°1
£9F°1
SLY'L
98CT— =

LIt
on_‘mw
ol

01¢¢
£06'¢
vcc.vw.

L8L0
2080

01870

LIS

£28°0

9£870

L1

<1zl

6Ty

Tl

8Tl e —

_mc‘v\w

SLEY
888
106+
LO6Y

lel't—

TLO8
98078
89¢78
18¢78

oe—

¥ET
08¢
0Ll
1T
S8l
€T
Wl

=0T
«66'1

~00€

=S1'T

=960

=660
=00'1

=860

i (ppm)

Figure S114. '"H NMR spectrum of 14 in methanol-ds

F4.0E08

-3.oE+08

-3.0E+08

2.0E+08

-2.0E+08

H.5E+08

I-L.OE+08
+a.0E«07
-0.0E+00

STO6~
0TI
1€%1~

06'€Z~
19477
67—
ze1e/
895
o
W

00°61

80LS~,
8tLs

1+'89—

6586—

LOLIl-F
OL°LTI /
Pl —

L8Pl
L6 —
TWShl~

PSS —

18891~
PRIILL—

11 160 130 140 120 120 i 100 a0 80
l (ppm)

180

180

Figure S115. >*C NMR spectrum of 14 in methanol-ds

58



L

=8

D5 00 85 90 83 B0 75 70 G5 BD G5 &0 45 4D 35 30 25 20 13 10 05 0D D&

2 (ppm)

Figure S116. HSQC spectrum of 14 in methanol-ds

p— °,
_1 ¥ .
PN ]
— L}
e e
e — ] L] [}
- "8
L]
— ] ()
[} . ] ]
— L . L]
[ ] ] ] [ ]
1 H " i
J— ' [] L] ] [
—] 0 (]
- ' N [] (]
05 00 85 8D 8BS BOD 75 70 BS B0 55 &0 45 40 35 30 25 20 15 0 05 00 5

12 (ppm)

Figure S117. HMBC spectrum of 14 in methanol-d4

rlG0

HE0

HED

HBD

1l (ppm)

fi (ppm)

59



D
— a8 HO
+20
— 8 ®
p— 0 oI S 0 0
— @ 8 Hill
— )
— 0 8
3 il
E— (I o 7
4.‘2 Q‘IEI S‘IE E.IE 3?4 3.‘2 ETEI ETE ETE 2?4 Z.I? Zf[l I“E I‘IE I.‘4 I.IE l;] [I.IE EITE [ITA
2 (ppm)
Figure S118. Partial HMBC spectrum of 14 in methanol-d4
-0
0
] 0 Lo
B0
_ @ Y
— 0 i
— @1 @
50
= 0
B0
— % 5] v "
0 LB

al 48 48 44 47 40 38 36 34 31 an 28 28 24 21 20 18
12 (ppm)

Figure S119. Partial HMBC spectrum of 14 in methanol-d4

i (ppm)

fl (ppm)

60



HiD
. s
— A @ @
= H20
| i MG 0 @ 25
30
E
i s £
= 0 @ HAD
= < i i @; rl4a
50
] g _ 55
HED
89 87 85 83 4 83 BT 8BS 83 & 78 17 15 13 U B8
2 (ppm)
Figure S120. Partial HMBC spectrum of 14 in methanol-da4
[
H
L )
— . a1t 1
-2
—_— L]
—t . o® ra
P | * -
E
—_— ® [] 15 i
B
] 5 Ly
— R X
H
T ' n

05 100 45 80 B85 B0 75 70 B3 BOD &5 50 45 40 33 30 25 20 15 10 05 OO0 0%
12 (ppm)

Figure S121. COSY spectrum of 14 in methanol-ds4

61



+MS, 0. 7min #44)

210
15
374.2320
1.0
0.5
375.2356
0.0 . 3732238 376 ?391
T3s0 365 370 375 380 385 miz
Meas. m/z # lon Formula Score m/z  err [ppm]  err [mDa] mSigma rdb e Conf N-Rule
374.2329 1 C22H32NO4 100.00 374.2326 -0.7 -0.3 23 75 even ok
396.2164 1 C22H31NNaO4 1.8 3962145 -4.8 -1.9 na 7.5 even ok
Figure S122. HRESIMS spectrum of 14
[ sHiMADZU

IR Spectrum report

100 —
%T |

90—

123, 65

80

ol A

-
S

60

' o
S S
|

I

@
g
|

D1 \data\ R HE\
201, ispd

10. L1\LCM

T
4000 3600 3200 2800 2400 2000

(B2 B
1800 1600 1400 1200 1000 800 600
cm-1
Scan number: 25 Operator:SCS10 Instrument: IRAffinity-1

2021/10/11 15:51:25 Resolution: 4 [em-1]

Figure S123. IR spectrum of 14

1.943 - .

@ f\ [
ﬁ 0.918 | \ f 7
| |
| < | gl
)\ ?
- o~ - -
& .
L g i T
-0.108 L ' | | L | L
190.00 295.00 400.00
nm.

Figure S124. UV spectrum of 14

62



100 mAU

-190nm,4nm
-Ch1-254nm,4nm
1Ch2-210nm,4nm

“ICh3-230nm,4nm
750-ICha-280nm. 4nm
+Ch5-320nm,4nm

500

250

B B B B Sy e B St
0.0 25 5.0 7.5 10.0 126 15.0 min

Figure S125. Chirality analysis of compound 14 by CHIRALPAK IA

mAU

JExtract-190nm,4nm (1.00)

ICh1-254nm,4nm (1.00) \

125-Ch2-210nm,4nm (1.00) 1
ICh3-230nm,4nm (1.00) f

ICh4-320nm,4nm (1.00) |

100

25+

28]

T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 7.5 10.0 min
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Table S1. Stable conformers of compound (16R)-9 used for ECD calculations

(16R)-9
Conformer Conformation

9-1
9-2
9-3

=
9-4

=
9-5




JC(‘

ANA

9-6

9-7

9-8

9-9

9-10

9-11
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Table S2. Important thermodynamic parameters (a.u.) of (16R)-9 at B3LYP/6-311G

(d,p) level in the gas phase

imaginary
Conformer  E(kcal/mol ) H(kcal/mol ) G(kcal/mol )

frequencies
9-1 -755574.960 -755574.367 -755621.613 18.87
9-2 -755574.377 -755573.784 -755621.078 18.75
9-3 -755572.438 -755571.846 -755619.745 20.41
9-4 -755571.803 -755571.211 -755619.772 15.55
9-5 -755572.743 -755572.150 -755620.652 15.98
9-6 -755572.743 -755572.150 -755620.653 15.97
9-7 -755572.269 -755571.677 -755620.579 10.81
9-8 -755572.108 -755571.516 -755620.141 15.61
9-9 -755571.950 -755571.357 -755619.951 12.11
9-10 -755572.268 -755571.675 -755620.573 10.82
9-11 -755571.750 -755571.157 -755620.099 12.20

E: total energy; H: enthalpy; G: Gibbs free energy.
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Table S3. Relative thermal energies (AE), relative free energies (AG), and
equilibrium populations (P) of low-energy conformers of structures (16R)-9 in

methanol.

Conformer jrkcal/mol )*  AG(kcal/mol )*  Pc%?

9-1 0.000 0.000 40.71
9-2 0.583 0.535 16.50
9-3 2.522 1.868 1.74
9-4 3.157 1.841 1.82
9-5 2.217 0.961 8.03
9-6 2.217 0.960 8.05
9-7 2.691 1.034 7.11
9-8 2.852 1.472 3.39
9-9 3.010 1.662 2.46
9-10 2.692 1.040 7.03
9-11 3.210 1.514 3.16

¢ At the M062X/def2TZVP scrf(SMD) level of theory.
> From AG values at 298.15 K.
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Table S4. Crystal data and structure refinement for compound 6

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

(e]

o/
p/e

v/

Volume/A3

V4

Pealcg/cm’
p/mm-!

F(000)

Crystal size/mm?
Radiation

lem-16
C14H14.04aNO4
260.30
100.00(10)
monoclinic
P2i/c
4.82780(10)
13.4963(3)
22.6665(7)

90

96.025(3)

90

1468.73(6)

4

1.177

0.724

548.0
0.15x0.12 x 0.1
Cu Ka (A=1.54184)

20 range for data collection/®7.634 to 147.79

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

5<h<5,-16<k<9,-27<1<26

7185

2852 [Rint = 0.0197, Ryigma = 0.0255]

2852/1/212

1.073

R1=0.0487, wR2 = 0.1366
Ri1=0.0545, wR2 = 0.1406

Largest diff. peak/hole / e A= 0.48/-0.26
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Table SS. Crystal data and structure refinement for compound 12

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o

o/
p/e

v/

Volume/A3

V4

Pealcg/cm’
p/mm-!

F(000)

Crystal size/mm?
Radiation

LCM-28
C1sH17NOs
327.32
100.00(10)
triclinic

P-1

7.6037(4)
9.9253(5)
10.5261(6)
70.543(5)
85.628(4)
81.605(4)
740.68(7)

2

1.468

0.897

344.0

0.13 x0.12 x 0.1
Cu Ka (A=1.54184)

20 range for data collection/°8.914 to 148.202

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

9<h<9,-7<k<12,-11<1<13
7019

2880 [Rint = 0.0259, Reigma = 0.0317]

2880/0/220

1.082

R1=0.0419, wR>=0.1114
Ri1=0.0523, wR2=0.1150

Largest diff. peak/hole / e A2 0.21/-0.27
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