Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2018

Supporting Information

Hypermonins A and B, two 6-norpolyprenylated Acylphloroglucinols
with unprecedented skeletons from Hypericum monogynum

Yan-Rong Zeng b1, Ping Yi2b1 Wei Gu 2P, Chun-Xia Xiao »°, Lie-Jun Huang b,
Dong-Song Tian #°, Hui Yan ¢, Duo-Zhi Chen ¢, Chun-Mao Yuan #®>*_ and Xiao-Jiang

Hao a,b,c %

@ State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou
Medical University, Guiyang 550014, People's Republic of China

b Key Laboratory of Chemistry for Natural Products of Guizhou Province, Chinese
Academy of Sciences, Guiyang 550014, People's Republic of China

¢ State Key Laboratory of Phytochemistry and Plant Resources in West China,
Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201,
People's Republic of China



No

A W N

The List of Contents

Content

Experimental section

Key HMBC (—> ), COSY (— ) and ROESY (»

ECD spectra calculation of 1 and 2
Spectra of physico-chemical properties of 1
Figure S1. 'H NMR (600 MHz, DMSO) of 1

Figure S2. 3C NMR (125 MHz, DMSO) of 1
Figure S3. DEPT NMR (125 MHz, DMSO) of 1
Figure S4. HSQC (600 MHz, DMSO) of 1
Figure S5. HMBC (600 MHz, DMSO) of 1
Figure S6. 'H-'H COSY (600 MHz, DMSO) of 1
Figure S7. ROESY (600 MHz, DMSO) of 1
Figure S8. EI-MS spectrum of 1

Figure S9. HR-EI-MS spectrum of 1

Figure S10. IR (KBr disk) spectrum of 1

Figure S11. Optical activity of 1

Figure S12. CD and UV spectrum of 1 in MeOH

Spectra of physico-chemical properties of 2
Figure S13. '"H NMR (400 MHz, DMSO) of 2

Figure S14. 3C NMR (100 MHz, DMSO) of 2
Figure S15. HSQC (400 MHz, DMSO) of 2
Figure S16. HMBC (400 MHz, DMSO) of 2
Figure S17. 'H-'H COSY (400 MHz, DMSO) of 2
Figure S18. ROESY (400 MHz, DMSO) of 2
Figure S19. EI-MS spectrum of 2

Figure S20. HR-EI-MS spectrum of 2

Figure S21. IR (KBr disk) spectrum of 2

Figure S22. Optical activity of 2

Figure S23. CD and UV spectrum of 2 in MeOH

"v) correlations of 2

Page

9]

15
15

15
16
16
17
17
18
18
19
19
20
20

21
21

21
22
22
23
23
24
24
25
25
26



1. Experimental section

General experimental procedures

Optical rotations were determined on a JASCO P-1020 polarimeter. UV spectra
were detected on a Shimadzu UV-2401PC spectrometer. IR spectra were determined
on a Bruker FT-IR Tensor-27 infrared spectrophotometer with KBr disks. CD spectra
were recorded with an Applied Photophysics Chirascan spectrometer. 'H, 13C NMR
and 2D NMR spectra were recorded on INOVA-400 MHz, and Bruker Avance III 600
MHz spectrometers using TMS as an internal standard. EIMS and HR-EIMS analysis
were carried out on Waters Xevo TQS and Agilent 1290 UPLC/6540 Q-TOF mass
spectrometers, respectively. HPLC separation was performed on an instrument
consisting of a Waters 600 controller, a Waters 600 pump, and a Waters 2487 dual A
absorbance detector with an X-bridge (250 x10 mm) preparative column packed with
C18 (5 um). Fractions were monitored by TLC (GF 254, Qingdao Marine Chemical
Co., Ltd.), and spots were visualized by heating silica gel plates immersed in 5%
H,SO, in ethanol.
Plant Material

The leaves and twigs of H. monogynum were collected in September 2015, in
Leishan, Guizhou Province of China, which were identified by Dr. Wei Gu. A
voucher specimen (H20150909) was deposited at the key laboratory of chemistry for
natural products of Guizhou Province and Chinese Academy of Sciences.
Extraction and Isolation

The air-dried powder of the plant material (8 kg) were extracted with MeOH (50
L x 3) at 80 °C. The combined MeOH extracts were concentrated under reduced
pressure to give a crude residue (1.5 Kg), which was suspended in water. The water
layer was partitioned with EtOAc (10 L x 4). The EtOAc portion (500 g) was
chromatographed on a silica gel column eluted with petroleum ether/EtOAc and then
CHCI3/MeOH to yield ten fractions (A—I), based on TLC analysis. Fraction C (17.5 g)
was applied to an RP-C18 column, eluted with a gradient of MeOH-H,0O (50%—100%)
to get seven fractions (C1-C7). Fraction C6 (4.3 g) was subjected to CC on Sephadex
LH-20 eluted with MeOH, followed by repeated CC over silica gel eluted using a
gradient of ether-acetone (40:1 — 1:1) to give 12 subfractions (C6-1-C6-12).
Subsequently, purified by semi-preparative HPLC on X-bridge preparative column



with MeCN-H,0 (2.0 mL/min, MeCN:H,0 = 78:22, v/v) to yield 1 (5§ mg, g = 23.2
min) and 2 (2. Smg, tg = 29.1min).

Hypermonin A (1). colorless oil; [¢]25 D +46.5 (¢ 0.20, MeOH); UV (MeOH)
Jmax(log €) 248 (3.16), 268 (3.09), 316 (2.64) nm; CD (MeOH) 4 (A¢) 213 (-11.70),
257 (+8.08), 289 (-3.04), 315(+6.66) nm; IR (KBr) vy, 3390, 3061, 2960, 2923, 2853,
1707, 1653, 1617, 1598, 1582, 1414, 1374, 1306, 1245, 1175, 1138, 1106, 1069, 968,
939, 885, 851, 819, 790, 777, 763, 696, 664, 590, 476, 434 cm’'; 'H and 13C NMR
data, Table 1; HREIMS m/z 488.2928.

Hypermonin B (2). colorless oil; [a]25 D +155.42 (¢ 0.24, MeOH); UV
(MeOH) Apax(log €) 246 (3.20) and 300 (2.98) nm; CD (MeOH) 4 (A¢) 223 (-16.54),
263 (+25.06), 328(+3.26) nm; IR (KBr) vy 3424, 3061, 3027, 2962, 2925, 2856,
2733, 1619, 1496, 1450, 1382, 1309, 1278, 1226, 1178, 1153, 1128, 1106, 1079, 1048,
972,972,936, 878, 852, 815, 771, 696, 659, 601 cm!; 'H and '*C NMR data, Table 1;
HREIMS m/z 488.2935.

Neuroprotective bioassays

Poorly differentiated PC12 cells were maintained in DMEM medium supplemented
with 10% fetal bovine serum (FBS), penicillin(100 U/ml), streptomycin(100 pg/ml),

and incubated at 5% CO2 and 37°C. Poorly differentiated PC12 cells were divided
into the following groups: untreated, CORT(120 umol/l), CORT(120 umol/l) plus
DIM(8 pmol/l), CORT(120 pmol/l) plus test compounds(10 pumol/l). Briefly, poorly
differentiated PC12 cells were seeded into 96-well culture plates at a density of
1*10%cells/well. After 24 hours culturing, the wells were added compounds as
previously described groups. 48 hours later, MTS solution was added to each well.
The absorbance was measured at 492 nm using a Thermo Multiskan FC.

The result of neuroprotective bioassays

o Cell viability(% of o Cell viability(% of
control) control)

control 100.00 + 0.97 model 55.85+0.12

DIM (10 uM) 73.00 +0.91

1 (20 uM) 64.97 £ 0.70 2 (20 uM) 55.95+0.35

1 (10 uM) 62.93 £ 1.00 2 (10 uM) 56.55+1.04

1 (5 uM) 56.63 +0.70 2 (5 uM) 55.76 £ 0.37
1(2.5uM) 55.29 £ 0.58 2 (2.5 uM) 55.77+1.26




2. Key HMBC (—), COSY (—) and ROESY (1) correlations of 2




3. ECD spectra calculation of 1 and 2
Computational methods:The CONFLEX!!: 2l searches based on molecular mechanics
with MMFF94S force fields were performed for compounds, which gave 10 stable
conformers. Selected conformers with distributions higher than 1% were further
optimized by the DFT (density functional theory) method at the B3LYP/6-311G*
level in Gaussian 09 program packagel®l. The ECD of the conformer of selected
conformerswas then calculated by the TDDFT method at the B3LYP/6-311++G**
levels with the PCM model in methanol solution. The calculated ECD curve was

generated using SpecDis 1.51[4],
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Standard orientation:

B3LYP/6-311G** optimized lowest energ

3D conformer of 1.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 —-1. 373700 1.479851 -
0.310413

2 6 0 -0. 080018 0. 776395
0. 233819

3 6 0 —-0. 685760  —0.517628
0. 853158

4 6 0 -2.008986  -0. 668484
0. 144126

5 6 0 0.771417 0.435110 -
1.019408

6 6 0 2.966027  -0.655962 -
0. 092863

7 6 0 1.680400 -0.815669 -
0. 922367

8 6 0 0.789628 -2.036859 -
0.612003

9 6 0 —-0. 083496  -1.925126
0. 654816

10 6 0 —-1.370230  -2. 834294
0. 645105

11 6 0 —-1. 770883  -3.320126
2. 037969

12 6 0 —-1. 368985  —4.004643 -
0. 333088

13 6 0 3.997649  -0.025553 -
0. 672256

14 6 0 5. 363293 0.296153 -

0. 114229
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B3LYP/6-311G** optimized lowest energy 3D conformer of 2.

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -0. 326448 0.633186
. 876878

2 6 0 -0.574643  —0. 828056
. 620972

3 6 0 -2.012014  -0. 987379
. 347198

4 6 0 1. 086670 0. 686498
. 500448

5) 6 0 3. 382804 0.221749
. 405463

6 6 0 2.106398  —-0.425406
. 928298

7 6 0 1.610747  -1. 580456
. 082576

8 6 0 0.137849 -1.450374
.b29177

9 6 0 -0. 849649 -2.606308
. 910185

10 6 0 -1. 000951  -2. 795697
. 410696

11 6 0 -0.663528  —-3.930872
. 187564

12 6 0 4.531632 0.027334

. 068682
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4. Spectra of physico-chemical properties of 1

Figure S1. 'H NMR (600 MHz, DMSO) of 1
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Figure S3. DEPT NMR (600 MHz, DMSO) of 1
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Figure S9. HR-EI-MS spectrum of 1
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Figure S11. Optical activity of 1
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Figure S12. CD and UV spectrum of 1 in MeOH
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5 Spectra of physico-chemical properties of 2
Figure S13. '"H NMR (400 MHz, DMSO) of 2

= 2 ESEgTo=o®: Y gENemguEs® THZE222 SSEEZEECCSLENSLON:
=] 8 SBEEBETIITES 8 BE=E=8BEES8ES8 BE8TTT CEEEBLEBETIRSEEHAENAHE
o SR i i A SO e e N (N ==y b s S

— gy — S I L "
T T T T T T T T T T T T T T T T T T T
8.5 9.0 8.5 80 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 25 2.0 L5 L0 0.5
f1 (ppm)

Figure S14. 3C NMR (100 MHz, DMSO) of 2
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Figure S15. HSQC NMR (400 MHz, DMSO) of 2
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Figure S16. HMBC NMR (400 MHz, DMSO) of 2
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Figure S17.'H-'H COSY (400 MHz, DMSO) of 2
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Figure S19. EI-MS spectrum of 2
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Figure S20. HR-EI-MS spectrum of 2

Elemental Composition Report
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Single Mass Analysis
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Tolerance =10.0 PPM / DBE: min =-10.0, max = 120.0 >_/ L
Selected filters: None \ b
Monoisotopic Mass, Odd and Even Electron lons - 2
21 formula(e) evaluated with 1 results within limits (up to 51 closest results for each mass) 4
Elements Used:
C:0200 H:0-400 Q:35
zhm-50 KIB Autospec Premier
14:55:39 26-Apr-2017 M1T0427EA-DZAFAMM 65 (5.967) P78
Vol&gge El+ 468.295 213
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Minimum: -10.0
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Mass Cale. Mass mDa PEM DEE i-FIT Formula
488.2935  488.2927 0.8 1.6 1350 5546031.0 C32 H40 O4
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Figure S21. IR (KBr disk) spectrum of 2
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Figure S22. Optical activity of 2
Optical ratation measurement
Madel : P-1020 (ADE0450638) 5 §
MNa. Sample Mode Data Monitar Temp. Date Light Cycle Time
Blank Ccell Gomment Filter Integ Time
Temp Point  Sample Name Oparator —
Mo 22(1/3) SpRot 155.8330 0.0374 221 Thu May 11 23:31:03 2017 Ma 2 sec / 2
0.0000  10.00 0.00240g/mL MeOH 589nm 2 sec
Cell ZHM-50 .
No2 22(23) SpRot 154.5830 0.0371 221 Thu May 11 23:31:08 2017 Na 2 sec i s
0.0000  10.00 0.00240g/mL MeOH s80nm  2see + [T« @10}
Cell ZHM-50
Mo3  22(33)  SpRot 1558330 0.0374 221 Thu May 11 23:31:14 2017 Na 2 sec
0.0000 10,00 0.00240g/mL MeOH 589nm 2 sec
Cell ZHM-50
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Figure S23. CD and UV spectrum of 2 in MeOH
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File: CD ZHM-50-1mm(195-400)17052004.dsx ‘

ProBinaryX
Attributes :

- Time Stamp :Sat May 20 13:48:07 2017 %ﬂ 2

- File ID : {7C850735-3BA4-4901-A9B0-1C6CD82B30A3 }
- Is CFR Compliant : false

- Original unaltered data

Remarks:

- HV (CDDC channel): 0 v

- Time per point: 1 s

- Description: Sample 1

- Concentration: 0.1248mg/mL MeOH

- Pathlength: 1 mm

Settings:

- Time-per-point: 1s (25us x 40000)
- Wavelength: 195nm - 400nm

- Step Size: Inm

- Bandwidth: 1.0nm
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