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Figure S1. HRMALDIMS spectrum of compound 1.
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Figure S3. 3C-NMR spectrum of compound 1 in CDsOD.
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Figure S5. 'H-'H COSY NMR spectrum of compound 1 in CDsOD.
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Figure S6. HMQC-NMR spectrum of compound 1 in CDsOD.
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Figure S7. HMBC-NMR spectrum of compound 1 in CDsOD.
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Figure S8. NOESY NMR spectrum of compound 1 in CDsOD.
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Figure S9. HRMALDIMS spectrum of compound 2.
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Figure 510. 'H-NMR spectrum of compound 2 in CDsOD.
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Figure S11. ®*C-NMR spectrum of compound 2 in CD3OD.
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Figure S14. HMQC-NMR spectrum of compound 2 in CDsOD.
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Figure S15. HMBC-NMR spectrum of compound 2 in CDsOD.
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Figure S16. NOESY NMR spectrum of compound 2 in CD3OD.
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Figure S17. HRESIMS spectrum of compound 3.
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Figure S19. ®*C-NMR spectrum of compound 3 in CDzOD.
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Figure S20. 'H-'H COSY NMR spectrum of compound 3 in CDsOD.
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Figure S45. NOESY NMR spectrum of compound 6 in CDsOD.

13
150.91343030 (sers)
30 (reml

523 of 541

14.09635928(x) (600 (w
303104 ([#)



Molecules 2017, 22, 125 S24 of S41

Display Report

Analysis Info Ab B KBS 25 B 2 S5 Py o Acquisition Date 10/22/2007 11:08:33 AM
Analysis Name C:\DATA_Sample\ESI_071020-30\ESI_XX_65_20071022\2

Method Operator

Sample Name Instrument spect

Comment ESI C21H2407 MW 388.15221

M/Z( 509) = 186.08732;286.10872;441.16697; 509.25407; 611.26126,633.24321,804.48926,;826.47121
M/Z(Tune) = 323.0695;322. 0481 623 0323 622 0289;923. 0131 922 00980

Acquisition Result: T
Exact Mass Measured Mass Error (m/e) Error (ppm) Description
411.14143(1(111411.140950: 20 1-0.00050 0 0 (1-1.16011] M+Na,-e *
799.29363(1(1(1799.2901501(1111-0.00351(1(1(1-4.3611(: 2M+Na ;-e *
Inle1ns. ESI_XX_65_20071022\2: +MS)|
X
6]
5]
4]
34
2] 799.29015
411.14005
1]
371.14870
ol193.41978 26510669 | )| 48008473 60220972 689.20242 L
200 300 400 500 600 700 800 900 miz
Bruker Daltonics DataAnalysis 3.4 printed: 10/22/2007 o 1 1 :12:32 AM Page 1 of 1
Figure S46. HRESIMS spectrum of compound 7.
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Figure S47. 'H-NMR spectrum of compound 7 in CDCls.
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Figure S49. HRESIMS spectrum of compound 8.
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Figure S63. HRESIMS spectrum of compound 10.



Molecules 2017, 22, 125

abundana

abunda na

w2
1

v ves b cerd
. 538 5E 3058
My 538 B a3 amy

W\Jk

L84S —

b

H

i ey ot s ooy r-h

§ofEnopEEy oL

cn e
- -

asin

0 + PALSE
+ 0.2[83) : 0.0[0)
trapezoid’ : 0[%] : 80[%) : 100(9)
serofill : 1

££t + 1+ TRUE : TRUE
maci

ppm
auto_reference : S[%] : TRUE

rie1a_stre

X_acq duration = 3.96886016[s]
X dcmain -

= 600.1723046 [MHz)
-4

X_freq

Iotteet

I_pointe - 32768
I_prescans

I resolutica s1e1s1mm
X_ewoop a5
1Tr_domain

Irr_: oo.rmoul-x)
Irr_offest (ppa]
Tri_domain

7ri treq §00.1723046 ME3]
Triotteet s (ppm]

Clipped FALSE
Mod_retura 1

8cans 6

Total_scans

X_%0_wiath = 11.3 [us

Dante_presat
Initidl wa
Relaxation_del
Repetition_time

8ample_state
8ample_status
Changer_sample

Figure S64. '"H-NMR spectrum of compound 10 in CDsOD (25 °C).

R s

-]
<
H
8 5 28 gf B # 28 spal® m2L 8 2B ags 2
- ~22 22 2137 PR ) v =R S L3
]
=
o
=
=]
l;'o Y ‘11 s‘
AN MrMAI
g 33 EPC KEF £gR g
H SRR EEY U2 @ Lad 233

--— DROCESSING DARAMETERS -.
balace . 0

: nu
o (|s)
trlpolold! - 0(\) ' loﬂl + 100(8])

o1 Taom o vase
machinephase

ppn
auto_refersnce + S(%] + TRUR

Hussumoga -
I acqguration - 1.4548393t0)
X acmain

2 500, 1723046 pmz)
= 7.0 (ppm]

- 16384

-1
= 0.68733284 (B3]
= 11.26126126[x83)

Dante_presat - FALSE
Initial wvait - u ]
Relaxation_delay = 1(e]
Repetition_time = : Aul”z(-l
Solvent = METEANOL-D
8pin_action
8pin_state
8pin_otatue
in_get

Figure S65.'H-NMR spectrum of compound 10 in CDsOD (-25 °C).
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Figure S76. HMQC-NMR spectrum of compound 11 in CDzOD.

2. Extraction and Isolation of Known Compounds 13-47

The air-dried and powdered roots and rhizomes of A. heterotropoides var. mandshuricum (36 kg)
were extracted three times (2 h, 1.5 h, 1.5 h for each) under reflux with 95% ethanol and then three
times (2 h, 1.5 h, 1.5 h for each) with 50% ethanol successively. The combined extracts were
concentrated under reduced pressure to give a dark brown residue (9.2 kg), then 7.8 kg of it was
suspended in H20 (16.5 L) and partitioned sequentially with petroleum ether (Pet.) (60-90 °C °C) (4
x5 L), CHCIs (4 x 5 L), EtOAc (4 x 5 L), and n-BuOH (4 x 5 L), respectively. The CHCls layer (231 g)
was fractionated on silica gel CC eluting with a gradient of petroleum ether-EtOAc (10:1 to 0:1) to
obtain 16 fractions C1-C16. Fraction C5 and C6 were left to stand overnight and colorless columnar
crystal as precipitate were collected, the colorless crystal was purified by recrystallized from EtOAc
to afford compound 14 (10 g). Fraction C7 produced two different colorless needle crystals when
standing overnight, and then the two needle crystals were further recrystallized from EtOAc to obtain
compounds 15 (1 g) and 16 (0.8 g). The residue of fraction C7 was subjected to silica gel column
chromatography eluting with a gradient of petroleum ether—-EtOAc (100:15, 100:30, 0:100) to yield
seven subfractions, C7-1-C7-7. C7-7 was further separated by silica gel CC and purified on Sephadex
LH-20 eluting with CHCl-MeOH (6:4) to afford compound 45 (17 mg). Fraction C10 was then
subjected to silica gel CC eluting with a gradient of CHCls--MeOH (1:40 to 1:30) to provide three
subfractions, C10-1-C10-3. C10-1 was further separated by silica gel CC and purified on Sephadex
LH-20 eluting with CHCls-MeOH (1:1) to afford compound 13 (12 mg). C10-3 was chromatographed
over silica gel with petroleum CHCl:-MeOH (1:30) and further separated by Sephadex LH-20
(CHCI:-MeOH, 1:1) to obtain compound 41 (31 mg). Fraction C11 was subjected to silica gel CC
eluting with a gradient of CHCls-MeOH (1:30 to 1:35) to yield four subfractions, C11-1-C11-4. C11-1
was subjected to chromatography on silica gel CC eluting with petroleum ether-Me2CO (4:1) to
produce seven subfractions, C11-1-1-C11-1-7. C11-1-3 was further separated by silica gel column
chromatography using CHCI:-EtOAc (9:1) to yield four subfractions, C11-1-3-1-C11-1-3-4. C11-1-3-3
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was then separated by Sephadex LH-20 (CHCl:--MeOH, 1:1) and semi-preparative HPLC eluted with
a gradient of MeOH-H20 to yield compound 21 (21 mg). C11-1-4 was separated on silica gel CC
eluting with CHCI:-EtOAc (9:1) and further purified by Sephadex LH-20 (CHCl:-MeOH, 6:4) to
afford compound 18 (33 mg). C11-1-5 was chromatographed over silica gel with petroleum ether—
Me2CO (2.5:1) as eluent, and subfraction was then separated by Sephadex LH-20 (CHCl:-MeOH, 6:4)
and semi-preparative HPLC eluted with a gradient of MeOH-H2O to yield compound 17 (6.3 mg).
C11-3 yielded a colorless needle crystal, collected by filtering, and further purified by washing with
CHCIs to afford compound 39 (33 mg). The residue of C11-3 was subjected to silica gel CC eluting
with a gradient of CHCl:-MeOH to yield three subfractions, C11-3-1-C11-3-3. C11-3-2 was subjected
to silica gel CC eluting with petroleum ether-Me2CO (4.5:1) to yield compound 46 (6 mg). C11-3-3
was also chromatographed on silica gel with petroleum ether-Me2CO (4.5:1) as eluent to obtain
compounds 34 (7.2 mg) and 35 (11mg). Fraction C12 was chromatographed on silica gel with a
gradient of CHCl:-MeOH to give four fractions, C12-1-C12-4. C12-3 was further divided into five
subfractions, C12-3-1-C12-3-5, with repeated silica gel CC eluting with CHCl:--MeOH (80:1 to 15:1).
Chromatography of C12-3-1 on silica gel with CHCI:-EtOAc (5:1, 4:1) and petroleum ether-Me>2CO
(2:1) as eluent successively and purified by semi-preparative HPLC eluting with a gradient of MeOH-
H:0 to yield compound 25 (7.8 mg). C12-3-3 was chromatographed over silica gel with CHCls-EtOAc
(4:1, 1:1) as eluent, and the subfraction was then separated by Sephadex LH-20 (CHCl:-MeOH, 6:4)
and semi-preparative HPLC eluted with a gradient of MeOH-H:0O to yield compound 44 (21
mg).C12-4 was separated on silica gel CC eluting with CHCl:--MeOH (70:1 to 15:1) and further
purified by Sephadex LH-20 eluting with (CHCl--MeOH, 1:1) to afford compound 47 (28 mg).
Fraction C13 was chromatographed with a gradient of CHCls--MeOH (35:1, 20:1, 5:1) as eluent to give
six subfractions, C13-1-C13-6. C13-6 was then subjected to silica gel CC with petroleum ether-Me2CO
(30:1) to obtain five subfractions, C13-6-1-C13-6-5, and subfraction C13-6-4 was further separated by
Sephadex LH-20 (petroleum ether-CHCl:--MeOH, 2:1:1) and semi-preparative HPLC with a gradient
of MeOH-H:O as the mobile phase to yield compounds 20 (2.7 mg) and 23 (34 mg). Fraction C14 was
subjected to silica gel CC eluting with a gradient of CHCI>-Me2CO (25:1 to 10:1) to yield five
subfractions, C14-1-C14-5. C14-4 was chromatographed over silica gel with CHCl:--Me2CO (10:1 to
5:1) and further separated by Sephadex LH-20 (petroleum ether-CHCl>-MeOH, 2:1:1) to obtain
compound 22 (18 mg). C14-5 was subjected to silica gel CC eluting with CHCls-Me2CO (10:1 to 5:1)
to give seven subfractions, C14-5-1-C14-5-7. C14-5-5 was purified by Sephadex LH-20 eluting with
petroleum ether-CHCl:--MeOH (2:1:1) and semi-preparative HPLC with a gradient of MeOH-H-O
as eluent to afford compounds 38 (6.8 mg) and 19 (9.8 mg). C14-5-7 was further purified by Sephadex
LH-20 (petroleum ether-CHCI:--MeOH, 2:1:1) to obtain compound 24 (21 mg). Fraction C15 was
subjected to silica gel CC eluting with a gradient of CHCls-MeOH (25:1 to 10:1) and further separated
by chromatographed over silica gel with CHCl:--Me2CO (5:1) and Sephadex LH-20 (CHCl:-MeOH,
6:4) to obtain compound 37 (69 mg).

The EtOAc layer (50 g) was fractionated on silica gel CC eluting with a gradient of CHCls-MeOH
(10:1 to 0:1) to yield 10 fractions, E1-E10. Fraction E3 was separated by silica gel CC with CHCls-
MeOH-H:0 (16:1:0.1) to give compound 36 (2.5 mg). Fraction E5 was subjected to silica gel CC eluting
with CHCl--MeOH-H:O (15:1:0.1, 10:1:0.1) to yield E5-1-E5-4, and E5-4 was separated on Sephadex
LH-20 eluting with MeOH to yield compound 33 (8 mg). E5-5 was further purified by semi-
preparative HPLC with MeOH-H20 as eluent to obtain compound 40 (8.2 mg). Fraction E7 yielded a
yellow powder when standing overnight, and then the yellow powder was further purified to obtain
compound 26 (62 mg). The residue of Fraction E7 was chromatographed on silica gel CC eluting with
CHCl:-MeOH-H20 (9:1:0.1, 8:1:0.1, 5:1:0.1), and separated by semi-preparative HPLC with a gradient
of MeOH-H:O as eluent to afford compounds 27 (6.7 mg), 28 (7 mg), and 29 (41 mg). Fraction E8 was
separated on silica gel CC eluting with CHCls-MeOH-H:O (8:1:0.1, 5:1:0.1) to give nine subfractions,
E8-1-E8-9, and then E8-7 was further fractionated on silica gel CC (CH2Cl2—isopropanol-H20, 4:1:0.05
to 2:1:0.05) and purified by Sephadex LH-20 with MeOH as eluent to yield compound 32 (13 mg).

The n-BuOH layer (400 g) was fractionated on silica gel CC eluting with a gradient of CHCls-
MeOH (7:1 to 0:1) to yield 14 fractions, B1-B14. Fraction B5 yielded a white powder, collected by
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filtering, which was then purified by washing with MeOH to obtain compound 43 (120mg). Fraction
B6 was further separated on silica gel CC eluting with CHCl--MeOH-H-O (5:1:0.1 to 2:1:0.1) to give
nine subfractions, B6-1-B6-9. B6-7 was further divided by silica gel CC using CHCls--MeOH-H20
(5:1:0.1), and purified by Sephadex LH-20 eluting with MeOH to afford compound 42 (14 mg).
Fraction B12 was separated on repeated silica gel CC eluting with CHCls-MeOH-H0 (2:1:0.1, 1:1:0.1)
and further purified by silica gel CC (CH2Cl2-isopropanol-H:0, 4:1:0.1) and semi-preparative HPLC
with MeOH-H20 as eluent to yield compounds 30 (7 mg) and 31 (6 mg), respectively.

3. Anti-Inflammatory Activity Assay In Vitro

Table S1. Anti-inflammatory activity assay in vitro 2.

Plate Compound OD Value® LR. (%) Plate Compound OD Value® LR. (%)
control 0.643 £ 0.064 control 0.559 £ 0.044
model 0.923 +0.032 model 0.930 + 0.079
Ginkgolide B ¢ 0.712£0.015** 754 Ginkgolide B¢ 0.649 +0.028 **  75.7
Pet. extract 4 0.861 +0.085 22.1 3 15 0.850 + 0.020 21.6
1 CHCIs extract 4 0.708 £0.139**  76.8 19 0.427 £0.024 ***  135.6 ¢
EtOAc extract 4 0.847 +0.099 27.1 27 0.832 +0.042 26.4
n-BuOH extract< 0.867 + 0.076 20.0 29 0.788 £0.044 * 38.3
14 0.808 +0.069 ** 41.1 41 0.806 £0.013* 334
17 0.845+0.029** 279 control 0.710 + 0.033
18 0.819+0.023* 37.1 model 1.046 +0.115
control 0.619 £0.034 Ginkgolide B¢ 0.774 +0.025**  80.9
Model 0.861 +0.053 2 0.915 +0.051 39.0
Ginkgolide B © 0.706 +0.015**  64.1 4 0.811+0.014*  69.9
1 0.763+0.048*  40.5 4¢ 22 0.879+£0.052*  49.7
5 0.799 + 0.055 25.6 32 0.903 £0.041*  42.6
7 0.721£0.075*  57.9 33 0.897£0.010* 444
o 8 0.726 +0.038 **  55.8 40 0.802+0.055*  72.6
23 0.795 +0.024 27.3 43 0.821 +0.096 **  66.9
24 0.777 £0.053* 347 45 0.855+0.042*  56.9
25 0.737£0.067*  51.2
30 0.773+0.064*  36.4
42 0.786£0.014*  31.0
44 0.796 +0.142 26.9
46 0.693 +0.039 **  69.4

@ All samples were assigned to five different 96-well plates, 1°—4%; The Student’s t-test for unpaired
observations between model (stimulated by PAF alone) and control (cultured in medium alone) or
tested samples was carried out to identify statistical differences; * p <0.05, ** p <0.01, *** p <0.001; p <
0.05 were considered as significantly different; All the compounds were tested at 10 mol/L.* OD
values were expressed as mean + SD (for control and sample, n = 3; for model, n = 4). < Ginkgolide B,
positive control. 4 Pet. extract, CHCls extract, EtOAc extract, and n-BuOH extract represent the extract
described in “Extraction and Isolation” (tested at 10 pg/mL). ¢ The tests were repeated several times,
and the results were reproducible.



