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Table S1. Energies analysis for 15,25,85,8aR,11R,13R-1 at MMFF94 force field.

. , Population
Configuration Conformer Structure E (kcal/mol) p(o/)
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Table S2. Standard orientations at BP86/6-311G(d,p) level in MeOH..
Conformer 15,25,85,8aR,11R,13R-1-1
N\
\ A ‘\ ; \‘= N,
-7 ‘, / A
N
SCF Energy (BP86): —1118.500294 Hartree: —701869.5253 kcal/mol
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 2.867822 3.147789 1.468235
2 6 0 2.154288 2.410052 0.312449
3 6 0 2.866963 2.688329 -0.988051
4 6 0 3.627330 1.781452 -1.621223
5 6 0 3.866983 0.435824 -1.102085
6 6 0 4.538898 -0.476190 -1.835442
7 6 0 4.835799 -1.883640 -1.395952
8 6 0 4.517470 -2.101492 0.090216
9 6 0 3.218984 -1.399546 0.500503
10 8 0 2.087476 -1.959657 -0.199993
11 6 0 3.319407 0.126992 0.293194
12 6 0 1.973675 0.877208 0.507142
13 6 0 1.242435 0.511979 1.818578
14 6 0 -0.289366 0.651626 1.756250
15 6 0 -0.970086 -0.337580 0.789780
16 6 0 -2.493979 -0.318807 0.935028
17 6 0 -3.215076 -1.244406 -0.058615
18 8 0 -2.964162 -2.614537 0.223438




19 6 0 -4.736768 -1.086073 -0.020417
20 6 0 -5.245648 0.213915 -0.601914
21 8 0 -4.570584 1.090367 -1.102697
22 8 0 -6.593754 0.288817 -0.503588
23 6 0 -7.185701 1.481575 -1.040589
24 8 0 -0.518550 -1.682859 1.023052
25 1 0 3.856446 2.720373 1.670365
26 1 0 2.285252 3.121739 2.394805
27 1 0 3.017402 4.201395 1.205739
28 1 0 1.147509 2.847274 0.235345
29 1 0 2.755253 3.685726 -1.411050
30 1 0 4.103981 2.035279 -2.567089
31 1 0 4.889192 -0.187847 -2.826857
32 1 0 4.260788 -2.592569 -2.013264
33 1 0 5.888437 -2.125783 -1.595819
34 1 0 4.441152 -3.170584 0.316177
35 1 0 5.330981 -1.695375 0.705607
36 1 0 3.018104 -1.621673 1.550683
37 1 0 2.139446 -1.658812 -1.122930
38 1 0 4.045536 0.495865 1.034615
39 1 0 1.332684 0.560686 -0.325590
40 1 0 1.627472 1.114780 2.648669
41 1 0 1.445042 -0.525530 2.095007
42 1 0 -0.582526 1.672375 1.473865
43 1 0 -0.691763 0.475800 2.762573
44 1 0 -0.730462 -0.056215 -0.248249
45 1 0 -2.761386 -0.623826 1.956497
46 1 0 -2.839091 0.710290 0.785806
47 1 0 -2.871775 -0.988277 -1.076301
48 1 0 -2.020015 -2.657169 0.476152
49 1 0 -5.186848 -1.914123 -0.582085
50 1 0 -5.109127 -1.189744 1.006527
51 1 0 -6.970952 1.572121 -2.108989
52 1 0 -8.258352 1.376731 -0.873914
53 1 0 -6.802461 2.367885 -0.527429
54 1 0 0.356085 -1.801874 0.596916
Conformer 15,25,8S5,8aR,11R,13R-1-2
~A
5 S
\’(\ 4 by
SCF Energy (BP86): —1118.496467 Hartree: —701867.1243 kcal/mol

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Y4

1 6 0 2.669851 1.432245 3.067910

2 6 0 1.822800 1.519218 1.777791

3 6 0 2.409206 2.554101 0.849211

4 6 0 3.068033 2.245260 -0.278862

5 6 0 3.311842 0.869909 -0.711483

6 6 0 3.864952 0.613157 -1.915196

7 6 0 4.154671 -0.762085 -2.451145

8 6 0 4.004478 -1.842918 -1.371362

9 6 0 2.785113 -1.587400 -0.479260



10 8 0 1.562491 -1.667090 -1.240491
11 6 0 2.909174 -0.238715 0.262806
12 6 0 1.616508 0.175593 1.021747
13 6 0 1.015388 -0.936870 1.908211
14 6 0 -0.503401 -0.827429 2.131971
15 6 0 -1.342711 -1.031201 0.851700
16 6 0 -2.836216 -1.124517 1.180975
17 6 0 -3.747601 -1.488228 -0.005631
18 8 0 -5.109599 -1.532637 0.401211
19 6 0 -3.576023 -0.575026 -1.239501
20 6 0 -3.898695 0.871330 -0.942833
21 8 0 -4.778809 1.247342 -0.186192
22 8 0 -3.106835 1.726199 -1.620175
23 6 0 -3.387661 3.123748 -1.422573
24 8 0 -0.976859 -2.221960 0.158758
25 1 0 3.659815 1.005065 2.872239
26 1 0 2.180961 0.829431 3.839811
27 1 0 2.825226 2.434239 3.484267
28 1 0 0.827144 1.876261 2.081404
29 1 0 2.292444 3.598961 1.134211
30 1 0 3.454868 3.037637 -0.918384
31 1 0 4.114883 1.455022 -2.561461
32 1 0 3.482996 -0.978387 -3.297571
33 1 0 5.165929 -0.793458 -2.878909
34 1 0 3.920805 -2.835236 -1.827607
35 1 0 4.897038 -1.851737 -0.731969
36 1 0 2.703646 -2.403018 0.242458
37 1 0 1.517757 -0.873196 -1.799412
38 1 0 3.721304 -0.359126 0.997026
39 1 0 0.883002 0.401182 0.237198
40 1 0 1.524827 -0.966812 2.878225
41 1 0 1.188338 -1.917497 1.458313
42 1 0 -0.768872 0.141635 2.578146
43 1 0 -0.798671 -1.597678 2.856313
44 1 0 -1.191478 -0.160487 0.190690
45 1 0 -2.993890 -1.890433 1.950048
46 1 0 -3.165246 -0.169775 1.613146
47 1 0 -3.496256 -2.502137 -0.326020
48 1 0 -5.374797 -0.604562 0.537728
49 1 0 -2.572751 -0.660197 -1.663509
50 1 0 -4.287042 -0.913848 -2.004460
51 1 0 -3.262454 3.395262 -0.371224
52 1 0 -2.668471 3.656026 -2.045502
53 1 0 -4.410540 3.356284 -1.729796
54 1 0 -0.131881 -2.065296 -0.307160
Conformer 15,25,8S5,8aR,11R,13R-1-3
~ Pa
I,,JL/ —& \[ 7
r'/ &
—
SCF Energy (BP86): —1118.496162 Hartree: —701866.9326 kcal/mol
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
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Figure S1. 1H NMR spectrum of 1 in MeOH-d4.
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EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200801
Time 13.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 19
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 400.1324710 MHz
NUC1 1H
P1 13.90 usec
PLW1 12.14299965 W
F2 - Processing parameters
Sl 32768
SF 400.1300116 MHz
WwDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Figure S2. 13C NMR spectrum of 1 in MeOH-d4.
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NAME HB2-10 M 10mg
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200801
Time 13.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 482
DS 4
[ . | J | ‘ " | | | L SWH 24038.461 Hz
i e ‘ ,{ e *FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
o o< 1 & TE 296.6 K
o) oo ® b N oM< © NOWOWOS®© I~ o o D1 2.00000000 sec
™ LMo < o Q NAoXN A @9 N D11 0.03000000 sec
N~ oM N N — 00 L N <Moo~ ANO < - Q‘TDO 1
— = — N~ © © Ln <TOOMMNMm N N —
VT LI T VTV [ ] smmmem=s cnmme 1 =oememe
SFO1 100.6228293 MHz
NUC1 13C
P1 12.37 usec
PLW1 28.13500023 W
======== CHANNEL 2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.14299965 W
PLW12 0.28964999 W
PLW13 0.23461001 W
F2 - Processing parameters
Sl 32768
SF 100.6126294 MHz
WDW EM
SSB 0
e T L A s 100 2
GB 0
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Figure S3. HSQC NMR spectrum of 1 in MeOH-d4.
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NAME HB2-10 M 10mg
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 2020081
ppm Time 21.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hsqcetgpsisp2.2
° b)) 1024
o SOLVENT MeOD
—4 [ 3 NS 16
DS 32
SWH 3201.024 Hz
20 ¢ 01596438 S
- sec
— he b RG 203
bw 156.200 usec
— had = DE 6.50 usec
TE 296.1 K
. CNST2 145.0000000
_ =S P 30 CNST17 -0.5000000
3 o DO 0.00000300 sec
D1 2.00000000 sec
_ D4 0.00172414 sec
" = D11 0.03000000 sec
— -« D16 0.00020000 sec
— = 40 D24 0.00089000 sec
INO 0-00002480 sec
—3 0 o>
_ P CHANNEL 1 =: =
D 400.1316005 MHz
. ° 1H
.. % 13.90 usec
N 50 27.80 usec
— [ 4 1000.00 usec
I'f 12.14299965 W
.
' A 00 6358208
100- MHz
» 60 13C
garp
12.37 usec
B ® 2000760 tisee
o0 - usec
— [ 4 PCPD2 70.00 usec
PLWO ow
— o 70 PLW2 28.13500023 W
° PLW12 0.87860000 W
SPNAM[3] Crp60,0.5,20.1
SPOAL3 0.500
SPOFFS3 0 Hz
80 SPW3 6.57779980 W
SPNAM[7] Crp60comp.4
SPOAL7 0.500

SPOFFS7 0 Hz
W 6.57779980 W

====== GRADIENT CHANNEL
GPNAM[1] SMSQ10.100
GPNAM[2] SMSQ10-100
GPNAM[3] SMSQ10.100
GPNAM[4] SMSQ10.100
80.00 %
GPZ2 20.10 %
1 00 GPZ3 11.00 %
GPZ4 -5.00 %
P16 1000.00 usec
P19 600.00 usec
F1 - Acquisition parameters
1 1 0 D 256
SFO1 100.6228 MHz
FIDRES 78.755043 Hz
SW 200.365 ppm
FnMODE Echo-Antiecho
120 F2 - Processing parameters
S1 1024
SF 400.1300075 MHz
. WwDw QSINE
i d SSB
LB 0 Hz
0

130 *# 1.40

— -2 F1 - Processing parameters
—3 Si 1024
———]——— 77— [ [ [ ne2 echo-antiecho
wow

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0  ppm & o«



Figure S4.

o

COSY NMR spectru

of 1 in MeOH-d4.
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NAME HB2-10 M 10mg
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200813

Time 23.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpmfqf

TD 2048
SOLVENT MeOD

NS 8

DS 8

SWH 3201.024 Hz
FIDRES 1.563000 Hz
AQ 0.3198976 sec
RG 203

DW 156.200 usec
DE 6.50 usec
TE 296.2 K

DO 0.00000300 sec
D1 2.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00031240 sec
======== CHANNEL f1 ========
SFO1 400.1316005 MHz
NUC1 1H

P1 13.90 usec
PLW1 12.14299965 W
====== GRADIENT CHANNEL =====
GPNAM[1] SMSQ10.100
GPNAM[2] SMSQ10.100
GPNAM[3] SMSQ10.100

GPZ1 16.00 %
GPZ2 12.00 %
GPZ3 40.00 %
P16 1000.00 usec
F1 - Acquisition parameters
TD 128

SFO1 400.1316 MHz
FIDRES 25.008003 Hz
SW 8.000 ppm
FnMODE QF

F2 - Processing parameters
Sl 1024

SF 400.1300117 MHz
WDW SINE

SSB 0

LB 0 Hz

GB 0

PC 1.40

F1 - Processing parameters
Sl

mc2 QF

SF 400.1300117 MHz
WDW SINE

SSB 0

LB 0 Hz

GB 0



Figure S5.

HMBC

NMR spectrum of 1 in MeOH-d4
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NAME HB2-10 M 10mg
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200814
Time 0.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hmbcgpndgf

4096
SOLVENT MeOD
NS 48
DS 16
SWH 3201.024 Hz
FIDRES 0.781500 Hz
AQ 0.6397952 sec
RG 3
DW 156.200 usec
DE 6.50 usec
TE 295.9 K
CNST13 8.0000000
DO 0.00000300 sec
D1 1.50000000 sec
D6 0.06250000 sec
D16 0.00020000 sec
INO 0.00002480 sec
======== CHANNEL f1 ========
SFO1 400.1316005 MHz
NUC1 1H
P1 13.90 usec
P2 27.80 usec
PLW1 12.14299965 W
======== CHANNEL f2 ========
SF02 100.6228298 MHz
NUC2 13C
P3 12.37 usec
PLW2 28.13500023 W
====== GRADIENT CHANNEL =====
GPNAM[1] SMSQ10.100
GPNAM[2] SMSQ10.100
GPNAM[3] SMSQ10.100
GPZ1 50.00 %
GPZ2 30.00 %
GPZ3 40.10 %
P16 1000.00 usec

F1 - Acquisition parameters
TD 128

SFO1
FIDRES
Sw
FnMODE

100.6228 MHz

157.510086 Hz

200.365 ppm
QF

F2 - Processing parameters
Si 1024

SF
WDW
SSB
LB
GB
PC

Sl
MCc2
SF
wbw
SSB
LB
GB

400.1300117 MHz
SINE

0 Hz
0
1.40

F1 - Processing parameters
1024

QF
100.6126294 MHz
SINE

0 Hz
0



Figure S6. NOESY NMR spectrum of 1 in MeQH-d4
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NAME HB2-10 M 10mg
7

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200814
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG noesygpphpp
TD 2048
SOLVENT MeOD
12
DS 32
SWH 3201.024 Hz
FIDRES 1.563000 Hz
AQ 0.3198976 sec
RG 203
Dw 156.200 usec
DE 6.50 usec
TE 295.9 K
DO 0.00013850 sec
D1 2.00000000 sec
D8 0.30000001 sec
D11 0.03000000 sec
D12 0.00002000 sec
D16 0.00020000 sec
INO 0.00031240 sec
—======= CHANNEL f1 ========
SFO1 400.1316005 MHz
NUC1 1H
P1 13.90 usec
P2 27.80 usec
P17 2500.00 usec
PLW1 12.14299965 W
PLW10 3.47059989 W
====== GRADIENT CHANNEL =====
GPNAM[1] SMSQ10.100
GPZ1 40.00 %
P16 1000.00 usec
F1 - Acquisition parameters
D 256
SFO1 400.1316 MHz
FIDRES 12.504002 Hz
SwW 8.000 ppm
FnMODE States-TPPI
F2 - Processing parameters
S1 1024
SF 400.1300117 MHz
wow QSINE
SSB 2
LB 0 Hz
GB 0
PC 1.00
F1 - Processing parameters
S1
mMCc2 States-TPPI1
- 6 0 SF 400.1300117 MHz
. wDw SINE
T — — — e I B asp

T T T
30 25 20 15 10 ppm & o



Figure S7. The HR-ESI-MS spectrum of 1. Page 1

Single Mass Analysis

Tolerance = 20.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
1726 formula(e) evaluated with 73 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:0-50 N:0-50 O:0-50 23Na: 0-1 ~OH
HB 2-10-Aug 148 (0.580) Cm (126:167)
1: TOF MS ES+
6.07e+006
100— 395.2039
| 361.1989
1 395.4594
% 361.4430
1 396.2076
1 362.2017 66,4603
1 212.1447 229.1713 359.1844 :
o1 1851337 | % 283470839118211 319.1920 4252150 4512307  481.2433  p ooen 547.3547 5602977 601.3850
R LA LA AR RARAN LARLE LALAN LALAS LAY LARAE LAY LAAAN AN LARRE RARAN LARLE RALSE RALLE RARSY
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Minimum: -1.5
Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
361.1989  361.1988 0.1 0.3 8.5 1820.9 11.424 0.00 Cl7 H25 N6 03
361.1991 -0.2 -0.6 4.5 1819.2 9.639 0.01 C19 H30 05 23Na
361.1993 -0.4 -1.1 1.5 1829.6 20.052 0.00 C2 H21 N18 04
361.1982 0.7 1.9 3.5 1832.5 22.942 0.00 C H18 N22 23Na
361.1975 1.4 3.9 3.5 1822.6 13.089 0.00 Cl6 H29 N2 07
361.2004 -1.5 -4.2 9.5 1818.9 9.344 0.01 C20 H26 N4 O 23Na
361.2007 -1.8 -5.0 6.5 1831.2 21.703 0.00 C3 H17 N22
361.1969 2.0 5.5 -1.5 1830.3 20.761 0.00 H22 N18 04 23Na
361.2009 -2.0 -5.5 2.5 1829.1 19.615 0.00 C5 H22 N16 02 23Na
361.1964 2.5 6.9 5.5 1823.3 13.822 0.00 C15 H26 N6 03 23Na
361.2015 -2.6 -7.2 7.5 1809.5 0.001 99.93  C21 H29 05
361.1961 2.8 7.8 9.5 1824.8 15.318 0.00 C13 H21 N12 O
361.2020 -3.1 -8.6 0.5 1827.9 18.329 0.00 C6 H25 N12 06
361.1956 3.3 9.1 16.5 1822.6 13.047 0.00 C28 H25
361.1951 3.8 10.5 0.5 1824.4 14.914 0.00 Cl4 H30 N2 07 23Na
361.2028 -3.9 -10.8 12.5 1819.6 10.036 0.00 C22 H25 N4 O
361.1948 4.1 11.4 4.5 1825.2 15.633 0.00 Cl2 H25 N8 05
361.2033 -4.4 -12.2 5.5 1828.2 18.671 0.00 C7 H21 N16 02
361.2036 -4.7 -13.0 1.5 1827.0 17.427 0.00 C9 H26 N10 04 23Na
361.1937 5.2 14.4 6.5 1826.3 16.798 0.00 Cll H22 N12 O 23Na
361.1935 5.4 15.0 -0.5 1826.0 16.509 0.00 Cll H29 N4 09
361.1932 5.7 15.8 13.5 1821.2 11.701 0.00 C26 H26 23Na
361.2047 -5.8 -16.1 -0.5 1826.4 16.867 0.00 C10 H29 N6 08
361.2050 -6.1 -16.9 6.5 1827.2 17.710 0.00 C10 H22 N14 23Na
361.1924 6.5 18.0 1.5 1826.4 16.889 0.00 C10 H26 N8 05 23Na
361.1921 6.8 18.8 5.5 1827.5 17.930 0.00 C8 H21 N14 03
361.2060 -7.1 -19.7 4.5 1825.8 16.301 0.00 Cll H25 N10 04
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Figure S8. 1H NMR spectrum of 2 in DMSO-d6.
L~ K
N - OH NAME HB4-6 D 5mg
H NH EXPNO 1
NH 2 PROCNO 1
Date_ 20200108
Time 9.18
o INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 28
o DS 2
=t QDOONDANN—AANO N ©COoON©® MNO NOVATDNANOOTdMMOONTONTOD SWH 8012.820 Hz
o FNOULLIDMNO O~ AONYT oM NODONOROUMNAONOMA0ODOITNO O o
¥ 2SS 00Q@h AT H853 HAN QENNIINNNNA A daonseod@@n®  FIDRES 0.122266 Hz
- 0000000000 MNMNMNIMNIMNIN ©OO©O WO NN ONNNNNNNNAAAAAA A A A Ag 4J&M%gsm
R
NN/ WV NN TR e=—— 62298 uses
DE 6.50 usec
TE 292.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1324710 MHz
NUC1 1H
P1 13.90 usec
Sl 32768
SF 400.1300029 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J | BN S S g Jh J{-L__.g
| N L L I
11 10 9 8 7 6 5 4 2 1 ppm

TITE N

]



Figure S9. 13C NMR spectrum of 2 in DMSO-d6.

NWOH NAME
H

EXPNO
NH NH, PROCNO
Date_
Time
o) INSTRUM
PROBHD
NN PULPROG
TD
SOLVENT
NS
DS
SWH
1 L] I ) N FIDRES
l ' T AQ
RG
DW

—174.79
—172.07
—142.43
—139.87
—134.54
—131.37
—114.64
—53.67
—46.23
—39.29
——34.62
—31.80
—27.04
—24.48

O

=

180 170 160 150 140 130 120 110 100 90 80 /0 60 S50 40 30 ppm

CHANNEL f1

HB4-6 D 5mg
2

1
20200108
9.23
spect

5 mm PABBO BB-

zgpg30
65536

DMSO

1229

4
24038.461
0.366798
1.3631988
203

20.800
6.50

292.6
2.00000000
0.03000000

100.6228293
13C

12.37

32768
100.6128134
EM

0

1.00

0

1.40



Figure S10.

HSQC NMR spectrum of 2 in

DMSO-d6.

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE
CNST2
CNST17
DO

HB4-6 D 5mg
4

1

20200111

18.48

spect

5 mm PABBO BB-
hsqcetgpsisp2.2
1024

DMSO

8

32

5197.505
5.075689
0.0985588
203

96.200

6.50

294.1
145.0000000
-0.5000000
-00000300
-00000000
.00172414
-03000000
-00020000
-00089000
-00002260

OOOoCOoOOoONO

CHANNEL f1 ====
400.1326008
1H

13.90

27.80

1000.00

2

256

100.6238
86.421463
219.867
Echo-Antiecho
1024
400.1299999
QSINE

2

0.00

0

1.40

1024
echo-antiecho
100.6128137
QSINE

2

0.00
0

Hz

MHz



Figure S11. COSY NMR spectrum of 2 in DMSO-dé6.
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NAME HB4-6 D 5mg
EXPNO 5
PROCNO 1
Date_ 20200111
Time 10.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpqf
TD 2048
SOLVENT DMSO
NS 16
DS 8
SWH 5197 .505
FIDRES 2.537844
AQ 0.1970676
RG 203
DwW 96.200
DE 6.50
TE 293.8
DO 0.00000300
D1 1.50000000
D13 0.00000400
D16 0.00020000
INO 0.00019220
======== CHANNEL f1 ====
SFO1 400.1326008
NUC1 1H
PO 13.90
P1 13.90
NDO 1
TD 128
SFO1 400.1326
FIDRES 40.647762
SwW 13.003
FnNMODE QF
Si 1024
SF 400.1300030
WDW SINE
SSB 0
LB 0.00
GB 0
PC 1.40
Si 1024
MC2 QF
SF 400.1300030
WDW SINE
SSB 0
LB 0.00
GB 0

Hz

MHz

Hz



Figure S12.

N/M\V/A\Y/M\OH
H

HMBC NMR spectrum of 2 in DMSO-dé6.
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NAME HB4-6 D 5mg
EXPNO 6
PROCNO 1
Date_ 20200111
Time 11.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hmbcgpndqgf
TD 4096
SOLVENT DMSO
NS 64
DS 16
SWH 5197 .505
FIDRES 1.268922
AQ 0.3940852
RG 203
DW 96.200
DE 6.50
TE 293.8
CNST13 8.0000000
DO 0.00000300
D1 1.50000000
D6 0.06250000
D16 0.00020000
INO 0.00002260
=—======= CHANNEL f1 ====
SFO1 400.1326008
NUC1 1H
P1 13.90
P2 27.80
NDO 2
TD 128
SFO1 100.6238
FIDRES 172.842926
SW 219.867
FnMODE QF
S1 1024
SF 400.1300030
WDW SINE
SSB 0
LB 0.00
GB 0
PC 1.40
S1 1024
MC2 QF
SF 100.6128137
WDW SINE
SSB 0
LB 0.00
GB 0

Hz

MHz

Hz



Figure S13. NOESY NMR spectrum of 2 in DMSO-dé6.
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NAME HB4-6 D 5mg
EXPNO 7
PROCNO 1
Date_ 20200111
Time 15.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG noesygpphpp
TD 2048
SOLVENT DMSO
NS 16
DS 32
SWH 5197.505
FIDRES 2.537844
AQ 0.1970676
RG 203
DW 96.200
DE 6.50
TE 294.0
DO 0.00007840
D1 2.00000000
D8 0.30000001
D11 0.03000000
D12 0.00002000
D16 0.00020000
INO 0.00019220
======== CHANNEL Ff1 ====
SFO1 400.1326008
NUC1 1H
P1 13.90
P2 27.80
P17 2500.00
NDO 1
TD 256
SFO1 400.1326
FIDRES 20.323881
Sw 13.003
FnMODE States-TPPI
Sl 1024
SF 400.1300030
WDw QSINE
SSB 2
LB 0.00
GB 0
PC 1.00
Si 1024
MC2 States-TPPI
SF 400.1300030
WDW QSINE
SSB 2
LB 0.00

GB 0

Hz

MHz

Hz



Figure S14. The HR-ESI-MS spectrum of 2. o 0 0 Page 1
Single Mass Analysis NJ\/\./U\OH
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0 H -
Element prediction: Off NH NH,
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons O
626 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used: X
C:10-20 H:1-100 N:0-20 ©O:0-30 .
HB 4-7-N 105 (0.415) Chemical Formula: C20H27N3O5
1: TOF MS ES- i .
Molecular Weight: 389.4520 7 6264004
100— 388.1877
| 242.1200
o 255.2343 1488.4393
1 343.1682 389.1918
1 181.0733 ’
2042179  [343.4039 446.1566 766.4149
ol o i d L ‘Jm el VT T asozoas S094Mes 4u0s eozaar2  esnazas g o 778:3620015:3404 8594807
I B T T B AL L L T e B o L AN B L
200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850
Minimum: -1.5
Maximum: 50.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
388.1877 388.1872 0.5 1.3 9.5 565.4 0.012 98.81 C20 H26 N3 05
388.1846 3.1 8.0 10.5 569.8 4.427 1.19 Clé6 H22 N9 03
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Figure S15. 1H NMR spectrum of 3 in MeOH-d4
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NAME HB2-12 M 3mg
EXPNO 1
PROCNO 1
Date_ 20200805
Time 16.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 22
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 203
DW 62.400
DE 6.50
TE 296.2
D1 1.00000000
TDO 1
—======= CHANNEL f1 ====
SFO1 400.1324710
NUC1 1H
P1 13.90
SI 32768
SF 400.1300116
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00



Figure S16. 13C NMR spectrum of 3 in MeOH-d4

H OH
‘N\n//\\//A\ﬂ/OBAC NAME HB2-12 M 3mg
| 5 5 EXPNO 2
PROCNO 1
N ~ Date 20200805
H Time 16.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 1045
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988 sec
[@Xe)] O N M AN dANS00O RG 203
oo N MM < 0 NIODMNOOST o O O AT OLW 20.800
P o ¥ OdoNYdN DW - usec
o0 N 4O O A0 HA®© ' ' [ DE 6.50 usec
N~ N~ <SS SO M NdAdddHO - AN — O N 0 © TE 296.3 K
— - A d-d d AdddddA N~ o <TITNMMOANN D1 200000000 sec
Y TTT NV W/ BRTANIZZNE S
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228293 MHz
NUC1 13C
P1 12.37 usec
SI 32768
SF 100.6126277 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

ol . " . Lol o | ) L |ILI|

190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 ppm



Figure S17. HSQC NMR spectrum of 3 i1n MeOH-d4

NAME HB2-12 M 3mg
EXPNO 4
PROCNO 1
J L Date_ 20200809
”\ m Time 13.43
——— — - - — PP INSTRUM spect
PROBHD 5 mm PABBO BB-
— 20 PULPROG hsqcetgpsisp2.2
. TD 1024
7 -« - SOLVENT MeOD
= -« - = [ NS 32
DS 32
_ — SWH 3597.122 Hz
7] -« 40 FIDRES 3.512815 Hz
- AQ 0.1423860 sec
3 - I RG 203
DW 139.000 usec
— 60 DE 6.50 usec
TE 296.6 K
CNST2 145.0000000
— - r CNST17 -0.5000000
DO 0.00000300 sec
~ 80 D1 2.00000000 sec
D4 0.00172414 sec
D11 0.03000000 sec
r D16 0.00020000 sec
i D24 0.00089000 sec
- 100 INO 0.00002480 sec
i ======== CHANNEL f1l ========
3 P - r SFO1 400.1318006 MHz
NUC1 1H
= - - L P1 13.90 usec
— - 120 P2 27.80 usec
P28 1000.00 usec
E r NDO 2
i TD 256
- 140 SFO1 100.6228 MHz
E FIDRES 78.755043 Hz
] - SW 200.365 ppm
3 FnMODE Echo-Antiecho
Si 1024
SF 400.1300116 MHz
160 WDW QSINE
SSB 2
- LB 0.00 Hz
R GB 0
PC 1.40
—180 Si 1024
MC2 echo-antiecho
3 SF 100.6126277 MHz
WDW QSINE
I I I I I I T I I I I I I I SSB 2

g0 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm g 0.09 Rz



Figure S18. HSQC NMR spectrum of 3 in MeOH-d4
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NAME HB2-12 M 3mg
EXPNO 5
PROCNO 1
Date 20200809
Time 18.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpmfqf
TD 2048
SOLVENT MeOD
NS 32
DS 8
SWH 3597.122
FIDRES 1.756407
AQ 0.2847220
RG 203
DW 139.000
DE 6.50
TE 296.3
DO 0.00000300
D1 2.00000000
D13 0.00000400
D16 0.00020000
INO 0.00027760
=—======= CHANNEL f1 ====
SFO1 400.1318006
NUC1 1H
P1 13.90
NDO 1
TD 128
SFO1 400.1318
FIDRES 28.143011
SW 9.003
FnMODE QF
Sl 1024
SF 400.1300116
WDW SINE
SSB 0
LB 0.00
GB 0
PC 1.40
Sl 1024
MC2 QF
SF 400.1300116
WDW SINE
SSB 0
LB 0.00
GB 0

MHz

ppm

MHz

Hz

MHz

Hz



Figure S19. HMBC NMR spectrum of 3 In MeOH-d4
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NAME HB2-12 M 3mg
EXPNO 6
PROCNO 1
Date_ 20200809
Time 21.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hmbcgpndqf
TD 4096
SOLVENT MeOD
NS 64
DS 16
SWH 3597.122
FIDRES 0.878204
AQ 0.5693940
RG 203
DW 139.000
DE 6.50
TE 295.9
CNST13 8.0000000
DO 0.00000300
D1 1.50000000
D6 0.06250000
D16 0.00020000
INO 0.00002480
—======= CHANNEL f1 ====
SFO1 400.1318006
NUC1 1H
P1 13.90
P2 27.80
NDO 2
TD 128
SFO1 100.6228
FIDRES 157.510086
Sw 200.365
FnMODE QF
SI 1024
SF 400.1300116
WDW SINE
SSB 0
LB 0.00
GB 0
PC 1.40
Sl 1024
MC2 QF
SF 100.6126277
WDW SINE
SSB 0
LB 0.00
GB 0

Hz
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HB2-12 M 3mg NOE

NAME HB2-12 M 3mg

EXPNO 7

PROCNO 1

Date_ 20200810

] Time 2.13
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG noesygpphpp

TD 2048

SOLVENT MeOD

NS 32

DS 32

SWH 3597.122

FIDRES 1.756407

AQ 0.2847220

! RG 203
DW 139.000

DE 6.50

= TE 296.0
DO 0.00012110

D1 2.00000000

— D8 0.30000001
D11 0.03000000

D12 0.00002000

D16 0.00020000

INO 0.00027760
—======= CHANNEL f1 ====

SFO1 400.1318006

- NUC1 1H
P1 13.90

P2 27.80

P17 2500.00

NDO 1

TD 256

SFO1 400.1318

FIDRES 14.071506

SwW 9.003

@y FnMODE States-TPPI

B SI 1024

SF 400.1300116

WDW QSINE

L SSB 2

it : o8 °-%

e I

e 7.0 g 1.00

) iy? i S 1024
b | MCc2 States-TPPI

L4 —7.5 SF 400.1300116

' L WDW QSINE
L e e e L L B ESB 0 Og
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm o8B 0

Figure S20. NOESY NMR spectrum of 3 in MeOH-d.
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Figure S20. NOESY NMR spectrum of 3 in MeOH-d4.


Elemental Composition Report Page 1

H =
Single Mass Analysis N ~__OMe
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0 | M
Element prediction: Off N x 9 o
Number of isotope peaks used for i-FIT = 3 H

Monoisotopic Mass, Even Electron lons Chemical Formula: C51HgN204
700 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) Molecular Weight: 372.4650
Elements Used:

C:19-20 H:1-100 N:0-20 O:0-30 23Na: 0-1

HB 2-12-Oct 92 (0.368)

1: TOF MS ES+
4.09e+005
100~ 395.1943
%_
] 396.1974
o] 288.251095 1691_298.0905 305.1503311.1750 318|3008 331. 1252 336.1415342.1187  353.2661 35710ﬁ9 362 3264 3732119 384.3080 389.2065 405.2014 /
LI e B B T o o e L e o B L e B T e W o o o o e e e sy S 0174

285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410

Minimum: -1.5

Maximum: 50.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
395.1943 395.1944 -0.1 -0.3 12.5 775.7 n/a n/a Cl19 H23 N8 02

Figure S21. The HR-ESI-MS spectrum of 3.
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Figure S21. The HR-ESI-MS spectrum of 3.
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HB4-7 D 2mg H

Figure S22. '"H NMR spectrum of 4.

O 0] 0]
NAME HB4-7 D 2mg
EXPNO 1
N OH PROCNO 1
H Date_ 20200108
NH, Time 20.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
@) TD 65536
SOLVENT DMSO
NS 19
A DS 2

SWH 8012.820
FIDRES 0.122266

N AQ 4.0894966

N OOMMOAddOdN NASN N0 O NONASTNANLTONDAMO©O NN
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IVAAVZRN R R Sy
D1 1.00000000
TDO 1
—======= CHANNEL f1 ====
SFO1 400.1324710
NUC1 1H
P1 13.90
S1 32768
SF 400.1300028
WDW EM
SSB 0
LB 0.30
GB 0
pPC 1.00
_ A Ak M I J\” e
"""" [ L N N A Y U L I
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Figure S22. 1H NMR spectrum of 4.


HB4-7 D 2mg C

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

AQ
| RG

OH

TZ

NH,
NH

Dw
DE
TE

203.21
—174.79
—172.09
—53.72
—46.23

T ' T ' T ' T ' T ' T ' T ' T ' T ' T ' |
200 180 160 140 120 100 80 60 40 20 ppm

Figure S23. 3C NMR spectrum of 4.

HB4-7 D 2mg
2

1

20200108
20.38
spect

5 mm PABBO BB-
zgpg30
65536
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4
24038.461
0.366798
1.3631988
203

20.800
6.50

292.9
2.00000000
0.03000000
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Figure S23. 13C NMR spectrum of 4.
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Figure S24. "H NMR spectrum of 5.
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Figure S24. 1H NMR spectrum of 5.
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Figure S25. 3C NMR spectrum of 5.
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Figure S25. 13C NMR spectrum of 5.
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Figure S26. '"H NMR spectrum of 6.
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Figure S26. 1H NMR spectrum of 6.
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Figure S27. 3C NMR spectrum of 6.

HB4-5-2 D 30mg
2

1

20200108
21.42
spect

5 mm PABBO BB-
zgpg30
65536

DMSO

59

4
24038.461
0.366798
1.3631988
203

20.800
6.50

293.0
2.00000000
0.03000000

CHANNEL 1 ====

100.6228293
13C

12.37

32768
100.6128097
EM

0

1.00

0

1.40


Administrator
文本框
Figure S27. 13C NMR spectrum of 6.


HB2-7 C 12mg H
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Figure S28. 'H NMR spectrum of 7.
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Figure S28. 1H NMR spectrum of 7.
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Figure S29. 3C NMR spectrum of 7.
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Figure S29. 13C NMR spectrum of 7.
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Figure S30. '"H NMR spectrum of 8.
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Figure S30. 1H NMR spectrum of 8.
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Figure S31. 3C NMR spectrum of 8.
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Figure S31. 13C NMR spectrum of 8.
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Figure S32. '"H NMR spectrum of 9.
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Figure S32. 1H NMR spectrum of 9.
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Figure S33. 3C NMR spectrum of 9.
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Figure S33. 13C NMR spectrum of 9.
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Figure S34. "H NMR spectrum of 10.
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Figure S34. 1H NMR spectrum of 10.
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Figure S35. 3C NMR spectrum of 10.
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Figure S35. 13C NMR spectrum of 10.
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Figure S36. '"H NMR spectrum of 11.
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Figure S36. 1H NMR spectrum of 11.
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Figure S37. 3C NMR spectrum of 11.
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Figure S37. 13C NMR spectrum of 11.
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Figure S38. "H NMR spectrum of 12.
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Figure S38. 1H NMR spectrum of 12.
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Figure S39. 3C NMR spectrum of 12.
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Figure S39. 13C NMR spectrum of 12.
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Figure S40. "H NMR spectrum of 13.
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Figure S40. 1H NMR spectrum of 13.
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Figure S41. 3C NMR spectrum of 13.
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Figure S41. 13C NMR spectrum of 13.
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Figure S42. '"H NMR spectrum of 14.
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Figure S42. 1H NMR spectrum of 14.


HB-2 D 50mg C
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Figure S43. 3C NMR spectrum of 14.
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Figure S43. 13C NMR spectrum of 14.
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Figure S44. "H NMR spectrum of 15.
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Figure S44. 1H NMR spectrum of 15.
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Figure S45. 3C NMR spectrum of 15.
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Figure S45. 13C NMR spectrum of 15.
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Figure S46. "H NMR spectrum of 16.
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Figure S46. 1H NMR spectrum of 16.
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Figure S47. 3C NMR spectrum of 16.
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Figure S47. 13C NMR spectrum of 16.
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Figure S48. "H NMR spectrum of 17.
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Figure S48. 1H NMR spectrum of 17.
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Figure S49. 3C NMR spectrum of 17.
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Figure S49. 13C NMR spectrum of 17.


HB2-11 D 3mg H
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Figure S50. "H NMR spectrum of 18.
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Figure S50. 1H NMR spectrum of 18.
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Figure S51. 3C NMR spectrum of 18.
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Figure S51. 13C NMR spectrum of 18.
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Figure S52. "H NMR spectrum of 19.
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Figure S52. 1H NMR spectrum of 19.
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Figure S53. 3C NMR spectrum of 19.
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Figure S53. 13C NMR spectrum of 19.
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Figure S54. "H NMR spectrum of 20.


Administrator
文本框
Figure S54. 1H NMR spectrum of 20.


HB-C17 M 8mg C

MeO

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

—173.78 ;

——157.59
——155.32
—130.61
—122.97

—118.65
—112.49

| | L]

—52.46
—32.53
—12.13
—9.02
%
m
O
'_\

T ' T ' T ' T ' T
180 160 140 120 100

I ! I ! I ! I ! I
80 60 40 20 ppm

Figure S55. 3C NMR spectrum of 20.
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Figure S55. 13C NMR spectrum of 20.


HB-C18 C 1mg H
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Figure S56. "H NMR spectrum of 21.
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Figure S56. 1H NMR spectrum of 21.
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Figure S57. 3C NMR spectrum of 21.
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Figure S57. 13C NMR spectrum of 21.


HB-C19 C 1mg H
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Figure S58. "H NMR spectrum of 22.
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Figure S58. 1H NMR spectrum of 22.
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Figure S59. 3C NMR spectrum of 22.
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Figure S59. 13C NMR spectrum of 22.
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Figure S60. '"H NMR spectrum of 23.
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Figure S60. 1H NMR spectrum of 23.
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Figure S61. 3C NMR spectrum of 23.
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Figure S61. 13C NMR spectrum of 23.
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Figure S62. '"H NMR spectrum of 24.
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Figure S62. 1H NMR spectrum of 24.
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Figure S63. 3C NMR spectrum of 24.
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Figure S63. 13C NMR spectrum of 24.
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Figure S64. "H NMR spectrum of 25.
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Figure S64. 1H NMR spectrum of 25.
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Figure S65. 3C NMR spectrum of 25.
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Figure S65. 13C NMR spectrum of 25.
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