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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. 1H, 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 λ 

absorbance detector with an X-bridge (250 ×10 mm) preparative column packed with 

C18 (5 µm). Fractions were monitored by TLC (GF 254, Qingdao Marine Chemical 

Co., Ltd.), and spots were visualized by heating silica gel plates immersed in 5% 

H2SO4 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 × 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 × 4). The EtOAc portion (500 g) was 

chromatographed on a silica gel column eluted with petroleum ether/EtOAc and then 

CHCl3/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-H2O (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 
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with MeCN-H2O (2.0 mL/min, MeCN:H2O = 78:22, v/v) to yield 1 (5 mg, tR = 23.2 

min) and 2 (2. 5mg, tR = 29.1min). 

     Hypermonin A (1). colorless oil; [α]25     D +46.5 (c 0.20, MeOH); UV (MeOH) 

λmax(log ε) 248 (3.16), 268 (3.09), 316 (2.64) nm; CD (MeOH) λ (Δε) 213 (-11.70), 

257 (+8.08), 289 (-3.04), 315(+6.66) nm; IR (KBr) vmax 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-1; 1H and 13C NMR 

data, Table 1; HREIMS m/z 488.2928. 

Hypermonin B (2). colorless oil; [α]25     D +155.42 (c 0.24, MeOH); UV 

(MeOH) λmax(log ε) 246 (3.20) and 300 (2.98) nm; CD (MeOH) λ (Δε) 223 (-16.54), 

263 (+25.06), 328(+3.26) nm; IR (KBr) vmax 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-1; 1H and 13C 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 μg/ml), 

and incubated at 5% CO2 and 37℃. Poorly differentiated PC12 cells were divided 

into the following groups: untreated, CORT(120 μmol/l), CORT(120 μmol/l) plus 

DIM(8 μmol/l), CORT(120 μmol/l) plus test compounds(10 μmol/l). Briefly, poorly 

differentiated PC12 cells were seeded into 96-well culture plates at a density of 

1*104cells/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

no Cell viability(% of 
control) no Cell viability(% of 

control)
control 100.00 ± 0.97 model 55.85 ± 0.12
DIM (10 μM) 73.00 ± 0.91
1 (20 μM) 64.97 ± 0.70 2  (20 μM) 55.95 ± 0.35
1 (10 μM) 62.93 ± 1.00 2  (10 μM) 56.55 ± 1.04
1 (5 μM) 56.63 ± 0.70 2  (5 μM) 55.76 ± 0.37
1 (2.5 μM) 55.29 ± 0.58 2  (2.5 μM) 55.77 ± 1.26
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2. Key HMBC ( ), COSY ( ) and ROESY ( )  correlations of 2 
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3. ECD spectra calculation of 1 and 2    

Computational methods:The CONFLEX[1, 2] 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 package[3]. 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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B3LYP/6-311G** optimized lowest energy 3D conformer of 1.

Standard orientation:                         

 --------------------------------------------------------------------

 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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     15          6           0        6.470323   -0.208578   -

1.009371

     16          6           0        7.497367   -1.008219   -

0.695984

     17          6           0        8.513876   -1.402918   -

1.740204

     18          6           0        7.760139   -1.583819    

0.672944

     19          6           0        3.036603   -1.246193    

1.294790

     20          6           0        0.656575    1.670426    

1.279811

     21          6           0        1.561220    2.747967    

0.741136

     22          6           0        1.385345    4.075084    

0.779483

     23          6           0        2.434824    5.001349    

0.214415

     24          6           0        0.174486    4.778872    

1.332197

     25          6           0       -2.460808    0.464144   -

0.442122

     26          8           0       -1.446510    2.651034   -

0.595316

     27          8           0       -3.535781    1.173633   -

2.398009

     28          6           0       -3.663297    0.660589   -

1.299773

     29          6           0       -5.007281    0.217538   -

0.807674

     30          6           0       -5.252514   -0.104416    

0.532130

     31          6           0       -6.528619   -0.480962    

0.944358

     32          6           0       -7.568805   -0.546556    

0.019465

     33          6           0       -7.332898   -0.227117   -

1.319593

     34          6           0       -6.062756    0.158186   -

1.729054

     35          8           0       -0.923176   -0.394583    

2.270813

     36          8           0       -2.455742   -1.912562    

0.155985
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     37          1           0        0.503167   -2.175822    

1.537056

     38          1           0        0.089860    0.250932   -

1.858015

     39          1           0        1.352668    1.313932   -

1.297708

     40          1           0        2.029893   -0.973314   -

1.948047

     41          1           0        1.390450   -2.949210   -

0.558446

     42          1           0        0.141956   -2.154776   -

1.484939

     43          1           0       -1.788361   -2.501991    

2.754959

     44          1           0       -2.757452   -3.787628    

1.997754

     45          1           0       -1.053493   -4.070573    

2.382376

     46          1           0       -1.255932   -3.682378   -

1.367336

     47          1           0       -2.312183   -4.548438   -

0.250669

     48          1           0       -0.557051   -4.695314   -

0.091332

     49          1           0        3.853333    0.321541   -

1.696063

     50          1           0        5.451054    1.391668   -

0.048264

     51          1           0        5.479519   -0.073348    

0.903490

     52          1           0        6.403504    0.135203   -

2.041055

     53          1           0        8.550840   -2.492439   -

1.858812

     54          1           0        9.521830   -1.086002   -

1.446906

     55          1           0        8.288847   -0.962094   -

2.713304

     56          1           0        6.999672   -1.321212    

1.407744

     57          1           0        8.727956   -1.238144    

1.055137

     58          1           0        7.818520   -2.677351    

0.623540
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     59          1           0        2.289137   -0.818155    

1.968282

     60          1           0        2.857081   -2.326444    

1.267311

     61          1           0        4.011896   -1.094935    

1.755161

     62          1           0       -0.090220    2.119306    

1.938526

     63          1           0        1.253468    1.013826    

1.918838

     64          1           0        2.489429    2.385154    

0.306539

     65          1           0        2.015397    5.616075   -

0.590783

     66          1           0        2.800729    5.695519    

0.980336

     67          1           0        3.290259    4.453098   -

0.185787

     68          1           0        0.474272    5.539684    

2.062482

     69          1           0       -0.539476    4.108287    

1.807296

     70          1           0       -0.357506    5.296171    

0.526667

     71          1           0       -4.449572   -0.051054    

1.256636

     72          1           0       -6.711206   -0.721426    

1.985628

     73          1           0       -8.561481   -0.843105    

0.339885

     74          1           0       -8.142082   -0.276389   -

2.039531

     75          1           0       -5.861944    0.421729   -

2.760249

     76          1           0       -1.397901    0.427979    

2.437910

 --------------------------------------------------------------------

-
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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   -

0.876878

      2          6           0       -0.574643   -0.828056   -

0.620972

      3          6           0       -2.012014   -0.987379   -

0.347198

      4          6           0        1.086670    0.686498   -

1.500448

      5          6           0        3.382804    0.221749   -

0.405463

      6          6           0        2.106398   -0.425406   -

0.928298

      7          6           0        1.610747   -1.580456    

0.082576

      8          6           0        0.137849   -1.450374    

0.529177

      9          6           0       -0.849649   -2.606308    

0.910185

     10          6           0       -1.000951   -2.795697    

2.410696

     11          6           0       -0.663528   -3.930872    

0.187564

     12          6           0        4.531632    0.027334   -

1.068682
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     13          6           0        5.909534    0.563428   -

0.760627

     14          6           0        6.942247   -0.537145   -

0.707182

     15          6           0        7.801154   -0.831194    

0.276659

     16          6           0        8.769018   -1.981533    

0.137206

     17          6           0        7.910953   -0.084229    

1.582143

     18          6           0        3.263780    1.063424    

0.841318

     19          6           0       -0.383384    1.527842    

0.400975

     20          6           0       -0.321288    3.005617    

0.083075

     21          6           0        0.079299    3.983859    

0.905664

     22          6           0        0.061286    5.424925    

0.459213

     23          6           0        0.544684    3.769869    

2.324058

     24          6           0       -2.718878   -0.042464   -

1.031447

     25          8           0       -4.554053    0.270557   -

2.456346

     26          6           0       -4.174979    0.035339   -

1.321968

     27          6           0       -5.163215   -0.192518   -

0.215883

     28          6           0       -6.493592   -0.465314   -

0.564350

     29          6           0       -7.453653   -0.657821    

0.421226

     30          6           0       -7.099881   -0.565938    

1.769124

     31          6           0       -5.782622   -0.283439    

2.124904

     32          6           0       -4.817374   -0.102908    

1.136902

     33          8           0       -2.217994   -2.026893    

0.450038

     34          6           0       -1.686847    0.911279   -

1.641948
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     35          8           0       -1.884025    1.760131   -

2.473023

     36          8           0       -0.268378   -1.620997   -

1.799968

     37          1           0        1.031960    0.538642   -

2.578548

     38          1           0        1.519046    1.676647   -

1.350667

     39          1           0        2.398936   -0.980456   -

1.817671

     40          1           0        2.270209   -1.600230    

0.952458

     41          1           0        1.754774   -2.525356   -

0.440533

     42          1           0        0.088619   -0.749428    

1.364487

     43          1           0       -1.793962   -3.511738    

2.635683

     44          1           0       -0.064002   -3.180276    

2.824010

     45          1           0       -1.233944   -1.851219    

2.906922

     46          1           0       -1.499109   -4.597524    

0.411888

     47          1           0        0.255239   -4.408399    

0.540286

     48          1           0       -0.590151   -3.792158   -

0.888992

     49          1           0        4.489579   -0.597847   -

1.960035

     50          1           0        5.911295    1.154211    

0.154521

     51          1           0        6.190739    1.256784   -

1.568193

     52          1           0        6.973704   -1.163604   -

1.598128

     53          1           0        8.621236   -2.718151    

0.936078

     54          1           0        9.805873   -1.634375    

0.220174

     55          1           0        8.657566   -2.492372   -

0.821221

     56          1           0        8.915739    0.338975    

1.698405
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     57          1           0        7.194233    0.730993    

1.677523

     58          1           0        7.761430   -0.766076    

2.427561

     59          1           0        2.679278    1.969529    

0.651364

     60          1           0        4.231685    1.374723    

1.232675

     61          1           0        2.751004    0.515555    

1.639606

     62          1           0       -1.303209    1.309133    

0.957200

     63          1           0        0.445153    1.256710    

1.058149

     64          1           0       -0.669467    3.287516   -

0.906607

     65          1           0       -0.584766    6.028300    

1.108063

     66          1           0        1.063368    5.866538    

0.518099

     67          1           0       -0.297076    5.526191   -

0.566611

     68          1           0        1.525938    4.230766    

2.486071

     69          1           0       -0.144175    4.253195    

3.027390

     70          1           0        0.614299    2.717600    

2.601098

     71          1           0       -6.750870   -0.517739   -

1.615216

     72          1           0       -8.478646   -0.875990    

0.143175

     73          1           0       -7.850265   -0.711149    

2.538466

     74          1           0       -5.508005   -0.201761    

3.170597

     75          1           0       -3.796818    0.121990    

1.419655

     76          1           0       -0.881495   -1.372323   -

2.502694

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

Figure S1. 1H NMR (600 MHz, DMSO) of 1

Figure S2. 13C NMR (600 MHz, DMSO) of 1
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Figure S3. DEPT NMR (600 MHz, DMSO) of 1

Figure S4. HSQC (600 MHz, DMSO) of 1

Figure S5. HMBC (600 MHz, DMSO) of 1
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Figure S6. 1H-1H COSY (600 MHz, DMSO) of 1
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Figure S7. ROESY (600 MHz, DMSO) of 1

 

Figure S8. EI-MS spectrum of 1
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Figure S9. HR-EI-MS spectrum of 1

Figure S10. IR (KBr disk) spectrum of 1
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Figure S11. Optical activity of 1

Figure S12. CD and UV spectrum of 1 in MeOH

File: CD ZHM-49-1mm(195-400)17052003.dsx
ProBinaryX
Attributes :
- Time Stamp :Sat May 20 13:18:24  2017
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5 Spectra of physico-chemical properties of 2

Figure S13. 1H NMR (400 MHz, DMSO) of 2

Figure S14. 13C NMR (100 MHz, DMSO) of 2
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Figure S15. HSQC NMR (400 MHz, DMSO) of 2

Figure S16. HMBC NMR (400 MHz, DMSO) of 2
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Figure S17.1H-1H COSY (400 MHz, DMSO) of 2

Figure S18. ROESY (400 MHz, DMSO) of 2
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Figure S19. EI-MS spectrum of 2

Figure S20. HR-EI-MS spectrum of 2
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Figure S21. IR (KBr disk) spectrum of 2

Figure S22. Optical activity of 2
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Figure S23. CD and UV spectrum of 2 in MeOH
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