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a-mangostin, a polyphenol xanthone derivative, was mainly isolated from
pericarps of the mangosteen fruit (Garcinia mangostana L.). In present
investigation, a series of derivatives were designed, synthesised and evaluated
in vitro for their inhibitory activity of acetylcholinesterase (AChE) and
butyrylcholinesterase (BuChE). Among the synthesised xanthones, compounds
1, 9, 13 and 16 showed AChE selective inhibitory activity, 15 was a BUChE
selective inhibitor while 2, 3, 5, 6, 7, 12 and 14 were dual inhibitors. The most
potent inhibitor of AChE was 16 while 5 was the most potent inhibitor of
BuChE with 1Csq values of 5.26 M and 7.55 uM respectively.
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Experimental

1. General procedure

All reagents were purchased from Sigma-Aldrich or Aladdin or Innochem and
were of commercial quality. They were used as received without further purification.
Solvents were dried by standard methods prior to use. The other reagents were of
analytical grade. Air and moisture sensitive reactions were performed under nitrogen
atmosphere.

All synthesised target compounds were purified by column chromatography
(silica gel, petroleum ether/ethyl acetate, 1:1~20:1) and their structures were
elucidated by 'H NMR, *C NMR, electrospray ionization mass spectrometry
(ESI-MS) and high-resolution mass spectrometry (HR-ESIMS). Mass spectra were
performed on an APl QSTAR time-of-flight spectrometer (MDS Scigaszex, Concord,
Ontario, Canada) and LCMS-IT-TOF (Shimadzu, Kyoto, Japan) spectrometer. NMR
spectra were recorded on Bruker AM-400 and DRX-500 instruments with TMS as the
internal standard (Bruker, Bremerhaven, Germany). The chemical shifts were given in
5 (ppm) with reference to the solvent signal. '"H NMR data were reported in the order
of chemical shift, multiplicity (s, singlet; d, doublet; t, triplet; m, multiple resonances),
number of protons, and coupling constant (J ) in hertz (Hz).

Column chromatography was performed on silica gel (200-300 and 300-400
mesh, Qingdao Marine Chemical Inc., Qingdao, China) with the indicated solvents.
The fractions were monitored by TLC and the spots were visualized by UV light and

sprayed with 10% H,SO, in EtOH, followed by heating.



2. Synthesis
2.1 General procedure for synthesis of compound 2-4

A 1% (w/v) osmium tetroxide solution (100 u/) in t-BuOH was added to a
mixture of a-mangostin (1) (41 mg, 0.1 mmol), NMO (17.6 mg, 0.15 mmol), acetone
(2 mL) and water (1 mL), and the whole was stirred at room temperature for 24h.
Sodium sulfite was added to the resulting mixture and stirring was continued for a
further 30min. The mixture was diluted with water, extracted with ethyl acetate (3 x
20 mL). The combined organic layers were dried over sodium sulfate and
concentrated in vacuo to give a yellow solid. The residue was purified on column
chromatograph using petroleum ether/ethyl acetate (1: 1) to afford 2 (4.4 mg, 10%), 3
(5 mg, 12%) and 4 (37 mg, 78%).
1,3,6-trihydroxy-2-(2,3-dihydroxy-3-methylbutyl)-7-methoxy-8-(3-methyl-2-bute
nyl)xanthone (2) Yield 10%, *H NMR (CDsOD, 500 MHz) §6.70 (s, 1H, H-5), 6.27
(s, 1H, H-4), 5.21 (br t, 1H, J = 6.5 Hz, H-2"), 4.07 (d, 2H, J = 6.5 Hz, H-1"), 3.75 (s,
3H, 7-OCHj3), 3.61 (dd, 1H, J = 2.5, 10.0 Hz, H-2"), 3.04 (dd, 1H, J = 2.5, 14.0 Hz,
H-1"), 2.68 (dd, 1H, J = 10.0, 14.0 Hz, H-1'), 1.82, 1.66 (each s, each 3H, H-4", H-5"),
1.26 (s, 6H, H-4", H-5"); 3C NMR (CD;0OD, 125 MHz) & 183.2 (C-9), 164.4 (C-3),
162.1 (C-1), 158.1 (C-6), 156.8 (C-4a), 156.6 (C-10a), 144.9 (C-7), 138.5 (C-8),
131.9 (C-3"), 125.1 (C-2"), 112.2 (C-8a), 109.8 (C-2), 103.8 (C-9a), 102.8 (C-5), 93.9
(C-2"), 80.0 (C-4), 74.0 (C-3'), 61.3 (OCHs), 27.1 (C-1'), 26.0 (C-1"), 25.8, 25.6, 25.2,
18.3; negative ESIMS m/z 443 [M - H] .
1,3,6-trihydroxy-2-(3-methyl-2-butenyl)-7-methoxy-8-(2,3-dihydroxy-3-methylbu
tyl)xanthone (3) Yield 12%, *H NMR (CDsOD, 500 MHz) §6.77 (s, 1H, H-5), 6.28
(s, 1H, H-4), 5.22 (m, 1H, H-2'), 3.84 (s, 3H, 7-OCHjs), 3.66 (dd, 1H, J = 2.8, 10.2 Hz,
H-2"), 3.54 (dd, 2H, J = 2.8, 12.3 Hz, H-1"), 3.33 (m, 2H, H-1'), 1.77, 1.65 (each s,
each 3H, H-4", H-5"), 1.34, 1.33 (each s, each 3H, H-4’, H-5'); *C NMR (CD;0D,
125 MHz) 5184.0 (C-9), 164.2 (C-3), 161.5 (C-1), 158.3 (C-44), 156.7 (C-10a), 156.4
(C-6), 145.9 (C-7), 136.5 (C-8), 131.8 (C-3'), 123.7 (C-2"), 112.9 (C-8a), 111.8 (C-2),
103.7 (C-9a), 103.2 (C-5), 93.3 (C-4), 80.7 (C-2"), 74.3 (C-3"), 60.9 (OCHj3), 29.6
(C-1"), 26.0, 25.8, 25.4, 22.2 (C-1'), 17.9; negative ESIMS m/z 443 [M — H] .
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1,3,6-trihydroxy-7-methoxy-2,8-bis(2,3-dihydroxy-3-methylbutyl)-9H-xanthen-9-
one (4) Yield 78%, *H NMR (CD;OD, 500 MHz) & 6.74 (s, 1H, H-5), 6.29 (s, 1H,
H-4), 3.85 (s, 3H, 7-OCHa), 3.65 (m, 1H, H-2"), 3.61 (m, 1H, H-2'), 3.56 (m, 2H,
H-1"), 3.02 (dd, 1H, J = 2.4, 14.0 Hz, H-1"), 2.68 (dd, 1H, J = 10.2, 14.0 Hz, H-1"),
1.33, 1.32, 1.26, 1.25 (each s, each 3H, H-4’, H-5', H-4”, H-5"); *C NMR (CD3OD,
125 MHz) 5183.9 (C-9), 164.9 (C-3), 161.9 (C-1), 158.3 (C-4a), 156.7 (C-10a), 156.7
(C-6), 145.9 (C-7), 136.5 (C-8), 112.8 (C-8a), 110.0 (C-2), 103.7 (C-9a), 103.3 (C-5),
94.0 (C-4), 80.6 (C-2), 79.8 (C-2), 74.3 (C-3"), 74.0 (C-3"), 61.0 (OCHs3), 29.6
(C-1"), 25.9, 25.8 (C-1'), 25.6, 25.4, 25.2; negative ESIMS m/z 477 [M - HJ];
HRESIMS m/z 477.1766 [M — H] (calcd for CasHg010, 477.1766).

2.2 General procedure for synthesis of compound 5, 6 and 12

A solution of 1, 2 or 3 (44 mg, 0.1 mmol) and 10% Pd/C (5 mg) in CH30H (2 mL)
was placed under an atmosphere of hydrogen. After stirring for 24 h, the reaction
mixture was filtered through filter paper and concentrated under reduced pressure.
The crude product was purified on column chromatograph using petroleum ether/ethyl
acetate (1: 1 ~ 2:1) to afford 12, 5 or 6 respectively.
1,3,6-trihydroxy-2-(2,3-dihydroxy-3-methylbutyl)-7-methoxy-8-isopentyl-9H-xan
then-9-one (5) Yield 78%, *H NMR (CDs0OD, 500 MHz) 6 6.62 (s, 1H, H-5), 6.21 (s,
1H, H-4), 3.78 (s, 3H, 7-OCHs), 3.60 (dd, 1H, J = 2.4, 10.1 Hz, H-2'), 3.26 (m, 2H,
H-1"), 3.01 (dd, 1H, J = 2.4, 14.1 Hz, H-1"), 2.65 (dd, 1H, J = 10.1, 14.1 Hz, H-1'),
1.71 (m, 1H, H-3"), 1.41 (m, 2H, H-2"), 1.26 (s, 6H, H-4", H-5"), 1.00, 0.98 (each s,
each 3H, H-4", H-5'); 3C NMR (CD30OD, 125 MHz) §183.1 (C-9), 164.2 (C-1), 162.1
(C-3), 157.8 (C-4a), 156.7 (C-10a), 156.5 (C-6), 144.6 (C-7), 140.4 (C-8), 112.1
(C-8a), 109.6 (C-2), 103.8 (C-9a), 102.6 (C-5), 93.9 (C-4), 80.0 (C-2"), 74.0 (C-3"),
61.5 (OCH3), 41.4 (C-2'), 30.1 (C-3'), 26.3 (C-1"), 25.8 (C-1'), 25.7, 25.1, 23.0;
negative ESIMS m/z 445 [M - H] ; HRESIMS m/z 445.1870 [M - H] (calcd for
Co4H290s, 445.1868).
1,3,6-trihydroxy-2-isopentyl-7-methoxy-8-(2,3-dihydroxy-3-methylbutyl)-9H-xan
then-9-one (6) Yield 78%, *H NMR (CDsOD, 500 MHz) 6 6.66 (d, 1H, J = 1.8 Hz,

H-5), 6.18 (d, 1H, J = 1.6 Hz, H-4), 3.84 (s, 3H, 7-OCHjs), 3.63 (dd, 1H, J = 2.7, 10.5
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Hz, H-2"), 3.48 (m, 2H, H-1"), 2.56 (m, 2H, H-1'), 1.55 (m, 1H, H-3"), 1.37 (m, 2H,
H-2), 1.32 (s, 6H, H-4", H-5"), 0.95, 0.93 (each s, each 3H, H-4’, H-5); *C NMR
(CD;0D, 125 MHz) & 183.8 (C-9), 164.2 (C-1), 161.5 (C-3), 158.0 (C-4a), 156.6
(C-10a), 156.1 (C-6), 145.7 (C-7), 136.3 (C-8), 112.8 (C-8a), 112.8 (C-2), 103.6
(C-9a), 103.2 (C-5), 93.3 (C-4), 80.8 (C-2"), 74.3 (C-3"), 60.9 (OCHjs), 39.1 (C-2"),
29.6 (C-1'), 29.5 (C-3"), 25.9, 25.3, 23.1, 21.2 (C-1"); negative ESIMS m/z 445 [M -
H] ; HRESIMS m/z 445.1867 [M — H]  (calcd for CosH2Os, 445.1868).
Tetrahydro-a-mangostin (12) Yield 95%, *H NMR (CDs;OD, 500 MHz) & 6.60 (s,
1H, H-5), 6.17 (s, 1H, H-4), 3.77 (s, 3H, 7-OCHs), 3.24 (m, 2H, H-1"), 2.57 (m, 2H,
H-17), 1.70 (m, 1H, J = 6.6, 13.1 Hz, H-3"), 1.56 (m, 1H, J = 6.6, 13.1 Hz, H-3"), 1.39
(m, 4H, H-2', H-2"), 0.99, 0.97, 0.95, 0.94 (each s, each 3H, H-4', H-5', H-4", H-5");
13C NMR (CDs0D, 125 MHz) 6 183.1 (C-9), 163.6 (C-1), 161.7 (C-3), 157.6 (C-4a),
156.7 (C-6), 156.0 (C-10a), 144.5 (C-7), 140.4 (C-8), 112.5 (C-8a), 112.2 (C-2), 103.7
(C-9a), 102.5 (C-5), 93.0 (C-4), 61.5 (7-OCHs), 41.5 (C-2"), 39.1 (C-2"), 30.1 (C-3),
29.5 (C-3"), 26.2 (C-1"), 23.1 (C-4', C-5"), 23.0 (C-4", C-5"), 21.2 (C-1"); negative
ESIMS m/z 413 [M - H] .

2.3 General procedure for synthesis of compound 7-9

A solution of 2, 4 or 5 (0.1 mmol) in mixed reagent (2 mL, THF: H,O = 2: 1) was
added NalO4 (26 mg, 0.12 mmol) at cool temperature. After the addition was
completed, the reaction solution was allowed to warm to room temperature. After
stirring for 4 h, the reaction mixture was diluted with water, extracted with ethyl
acetate (3 x 10 mL). The organic phase solvent was washed with brine, dried over
anhydrous sodium sulfate, and then concentrated in vacuo to give a yellow solid. The
crude product was purified on column chromatograph using petroleum ether/ethyl
acetate (2:1 ~ 4:1) to afford 7, 8 or 9.
1,3,6-trihydroxy-7-methoxy-8-(3-methylbut-2-en-1-yl)-2H-furo[3,2-b]xanthen-5(3
H)-one (7) Yield 60%, 'H NMR (CDsOD, 500 MHz) & 6.64 (s, 1H, H-5), 6.21 (s, 1H,
H-4),5.19 (m, 1H, H-2"), 4.83 (t, 1H, J = 5.7 Hz, H-2"), 4.02 (t, 2H, J = 6.2 Hz, H-1"),
3.74 (s, 3H, 7-OCHjs), 2.91 (m, 2H, H-1"), 1.81, 1.66 (each s, each 3H, H-4", H-5");

13C NMR (CDsOD, 125 MHz) §183.1 (C-9), 164.2 (C-3), 162.4 (C-1), 158.0 (C-6),
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156.7 (C-4, C-10a), 144.8 (C-7), 138.5 (C-8), 131.8 (C-3"), 125.1 (C-2"), 112.1
(C-8a), 107.0 (C-2), 103.7 (C-9a), 102.8 (C-5), 99.0 (C-2), 93.5 (C-4), 61.3 (OCHy),
30.9 (C-1'), 27.1 (C-1"), 26.0, 18.3; negative ESIMS m/z 383 [M — H] ; HRESIMS
m/z 383.1134 [M — H] (calcd for C,;H1907, 383.1136).
1,3,6-trihydroxy-7-methoxy-8-(2,3-dihydroxy-3-methylbutyl)-2H-furo[3,2-b]xant
hen-5(3H)-one (8) Yield 50%, *H NMR (CDsOD, 500 MHz) 6 6.67 (s, 1H, H-5), 6.21
(s, 1H, H-4), 4.83 (t, 1H, J = 5.7 Hz, H-2"), 3.84 (s, 3H, 7-OCHs), 3.63 (m, 1H, H-2"),
3.48 (m, 2H, H-1), 2.91 (dd, 2H, J = 5.7, 14.4 Hz, H-1'), 1.32, 1.31 (each s, each 3H,
H-4", H-5"); 3C NMR (CDs0D, 125 MHz) & 183.8 (C-9), 164.7 (C-3), 162.3 (C-1),
158.2 (C-6), 156.7 (C-4a), 156.6 (C-10a), 145.9 (C-7), 136.4 (C-8), 112.7 (C-8a),
107.3 (C-2), 103.6 (C-9a), 103.3 (C-5), 98.9 (C-2"), 93.7 (C-4), 80.6 (C-2"), 74.3
(C-3"), 60.9 (OCHg), 30.9 (C-1'), 29.6 (C-1"), 25.9, 25.4; negative ESIMS m/z 417
[M - H] ; HRESIMS m/z 417.1187 [M - H]™ (calcd for Cp1H210s, 417.1191).
1,3,6-trihydroxy-7-methoxy-8-isopentyl-2H-furo[3,2-b]xanthone-5(3H)-one  (9)
Yield 60%, *H NMR (CDs0D, 500 MHz) & 6.65 (s, 1H, H-5), 6.23 (s, 1H, H-4), 4.84
(t, 1H, J = 5.7 Hz, H-2"), 3.79 (s, 3H, 7-OCHz), 3.29 (m, 2H, H-1"), 2.94 (m, 2H,
H-1"), 1.72 (m, 1H, H-3"), 1.42 (m, 2H, H-2"), 1.00, 0.99 (each s, each 3H, H-4",
H-5"); 3C NMR (CD3OD, 125 MHz) 5183.1 (C-9), 164.2 (C-3), 162.5 (C-1), 157.9
(C-6), 156.7 (C-4a), 156.7 (C-10a), 144.7 (C-7), 140.4 (C-8), 112.1 (C-8a), 107.0
(C-2), 103.8 (C-9a), 102.6 (C-5), 99.0 (C-2"), 93.5 (C-4), 61.3 (OCHs), 41.5 (C-2"),
30.9 (C-1), 30.1 (C-3"), 26.2 (C-1"), 23.0; negative ESIMS m/z 385 [M — H];
HRESIMS m/z 385.1295 [M - H] (calcd for C,;H;107, 385.1293).

2.4 General procedure for synthesis of compound 10-11

A solution of 2 or 5 (0.1 mmol) and NaH (80 mg, 2 mM) in DMF (2 mL) was placed
under an atmosphere of nitrogen, after stirring for 30 min, the reaction mixture was
added CHgsl (0.2 mL, 3 mM). After stirring for 4 h, the reaction mixture was diluted
with water, extracted with ethyl acetate (3 x 10 mL). The organic phase solvent was
washed with brine, dried over anhydrous sodium sulfate, and then concentrated in
vacuo to give a yellow solid. The crude product was purified on column

chromatograph using petroleum ether/ethyl acetate (9: 1) to afford 10 or 11.
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2-(2,3-dimethoxy-3-methylbutyl)-1,3,6,7-tetramethoxy-8-(3-methylbut-2-en-1-yl)-
9H-xanthen-9-one (10) Yield 60%, *H NMR (DMSO-ds, 500 MHz) & 6.98 (s, 1H,
H-5), 6.82 (s, 1H, H-4), 5.15 (br t, 1H, J = 7.0 Hz, H-17), 3.99 (dd, 2H, J = 6.6, 15.6
Hz, H-16), 3.92, 3.77, 3.68 (each s, each 3H, 1-OCHjs, 3-OCHgs, 6-OCHs, 7-OCH3),
3.39 (dd, 1H, J = 3.0, 10.0 Hz, H-11), 3.15 (s, 3H, 12-OCHj3), 2.93 (s, 3H, 13-OCHj),
2.85 (dd, 1H, J = 10.0, 13.4 Hz, H-12), 2.66 (dd, 1H, J = 3.0, 13.4 Hz, H-11), 1.76,
1.58, 1.15, 1.11 (each s, each 3H, C-14, C-15, C-19, C-20); *C NMR (DMSO-ds, 125
MHz) 6 175.2 (C-9), 162.5 (C-3), 158.5 (C-1), 157.0 (C-10a), 156.2 (C-4a), 153.7
(C-6), 143.6 (C-7), 135.6 (C-8), 130.3 (C-18), 123.9 (C-17), 118.4 (C-2), 113.7 (C-8a),
110.0 (C-9a), 98.5 (C-5), 94.5 (C-12), 84.6 (C-4), 77.2 (C-13), 61.3 (1-OCHj3), 60.4
(7-OCHjs), 60.1 (12-OCHg), 56.3 (3-OCHj3, 6-OCHg), 48.9 (13-OCHj3), 25.6, 25.3
(C-16), 23.8 (C-11), 22.1, 20.6, 18.0; positive ESIMS m/z 537 [M + Na]"; HRESIMS
m/z 537.2472 [M + Na]" (calcd for CagHsgNaOg, 537.2464).
2-(2,3-dimethoxy-3-methylbutyl)-8-isopentyl-1,3,6,7-tetramethoxy-9H-xanthen-9-
one (11) Yield 60%, *H NMR (DMSO-ds, 500 MHz) & 6.93 (s, 1H, H-5), 6.78 (s, 1H,
H-4), 3.92, 3.91, 3.76, 3.70 (each s, each 3H, 1-OCHs;, 3-OCHjs, 6-OCHs;, 7-OCHg),
3.37 (dd, 1H, J = 3.0, 10.0 Hz, H-12), 3.24 (m, 2H, H-16), 3.14, 2.92 (each s, each 3H,
12-OCHjs, 13-OCHg3), 2.84 (m, 1H, H-11), 2.64 (dd, 1H, J = 3.0, 13.0 Hz, H-11), 1.14,
1.10, 0.95, 0.94 (each s, each 3H, C-14, C-15, C-19, C-20); **C NMR (DMSO-dg, 125
MHz) 6 175.1 (C-9), 162.4 (C-3), 158.6 (C-1), 156.8 (C-4a), 156.2 (C-10a), 153.7
(C-6), 143.4 (C-7), 137.5 (C-8), 118.3 (C-2), 113.7 (C-8a), 110.0 (C-9a), 98.3 (C-12),
94.4 (C-5), 84.6 (C-13), 77.2 (C-4), 61.2, 60.6, 60.1, 56.3, 56.2 (1-OCH3, 3-OCHj,
6-OCHs, 12-OCHs, 13-OCHj3), 48.9 (C-17), 28.3 (C-18), 24.2 (C-16), 23.7 (C-11),
22.5, 22.5, 22.1, 20.6; positive ESIMS m/z 539 [M + Na]*; HRESIMS m/z 539.2625
[M + Na]" (calcd for Co9H4oNaOg, 539.2621).

2.5 General procedure for synthesis of compound 13-17

A solution of 1 or 12 (0.1 mmol) and NBS or NCS (40 mg, 0.22 mM) in DCM or THF
(2 mL) was placed under an atmosphere of nitrogen. After stirring for 24 h, the
reaction mixture was diluted with saturated sodium thiosulfate solution, extracted

with dichloromethane (3 x 10 mL). The organic phase solvent was washed with brine,
6



dried over anhydrous sodium sulfate, and then concentrated in vacuo to give a yellow
solid. The crude product was purified on column chromatograph using petroleum
ether/ethyl acetate (9: 1) to afford 13-17.

4-chloro-a-mangostin (13) Yield 30%, *H NMR (CD;0D, 500 MHz) ¢ 6.77 (s, 1H,
H-5), 5.21 (br t, 2H, H-2', H-2"), 4.05 (d, 2H, J = 6.5 Hz, H-1"), 3.76 (s, 3H, 7-OCHs),
3.34 (m, 2H, H-1"), 1.82, 1.78, 1.66, 1.65 (each s, each 3H, H-4', H-5', H-4", H-5");
3C NMR (CD30D, 125 MHz) § 182.7 (C-9), 160.5 (C-1), 159.6 (C-3), 158.8 (C-10a),
156.5 (C-6), 151.2 (C-4a), 145.4 (C-7), 138.5 (C-8), 132.1, 131.9 (C-3', C-3"), 125.0,
123.5 (C-2/, C-2"), 112.8 (C-8a), 111.6 (C-2), 103.8 (C-9a), 103.0 (C-5), 98.5 (C-4),
61.3 (7-OCHjs), 27.1 (C-17), 26.0, 26.0 (C-4', C-4"), 22.9 (C-1'), 18.3, 18.0 (C-1/,
C-1"); negative ESIMS m/z 443 [M - H] .

4-bromo-a-mangostin (14) Yield 12%, *H NMR (CDCls, 500 MHz) 6 13.69 (s, 1H,
1-OH), 6.97 (s, 1H, H-5), 5.25 (br t, 2H, H-2, H-2"), 4.08 (d, 2H, J = 6.5 Hz, H-1"),
3.82 (s, 3H, 7-OCHs), 3.46 (m, 2H, H-1"), 1.83, 1.82, 1.71, 1.69 (each s, each 3H,
H-4', H-5', H-4", H-5"); *C NMR (CDCls;, 125 MHz) ¢ 181.8 (C-9), 160.0 (C-1),
156.8 (C-3), 155.5 (C-10a), 155.0 (C-6), 150.7 (C-4a), 143.0 (C-7), 137.2 (C-8),
133.4, 132.4 (C-3', C-3"), 122.9, 121.4 (C-2', C-2"), 111.9 (C-8a), 110.6 (C-2), 104.3
(C-9a), 101.9 (C-5), 86.4 (C-4), 62.1 (7-OCHs), 26.6 (C-1"), 25.9, 25.8 (C-4', C-4"),
22.3 (C-1"), 18.3, 17.9 (C-1', C-1"); negative ESIMS m/z 488 [M — H] .
4,5-dibromo-a-mangostin (15) Yield 50%, *H NMR (CDs;0D, 500 MHz) 6 5.20 (br t,
2H, H-2', H-2"), 4.03 (d, 2H, J = 6.5 Hz, H-1"), 3.75 (s, 3H, 7-OCHs), 3.36 (d, 2H, J
= 7.0 Hz, H-1)), 1.82, 1.79, 1.66, 1.66 (each s, each 3H, H-4', H-5', H-4", H-5"); *C
NMR (CD;0OD, 125 MHz) 6 182.6 (C-9), 160.4 (C-1), 160.1 (C-3), 156.1 (C-10a),
153.4 (C-6), 152.1 (C-4a), 145.2 (C-7), 137.3 (C-8), 132.5, 132.4 (C-3', C-3"), 124.5,
123.1 (C-2', C-2"), 113.2 (C-8a), 112.4 (C-2), 104.5 (C-9a), 97.6 (C-5), 87.8 (C-4),
62.0 (7-OCHj3), 27.1 (C-1"), 26.0, 26.0 (C-4', C-4"), 23.1 (C-1'), 18.4, 18.0 (C-1/,
C-1"); negative ESIMS m/z 567 [M — H]; HRESIMS m/z 564.9863 [M - H]  (calcd
for C,4H23Br,0¢, 564.9867).

4-bromo-tetrahydro-a-mangostin (16) Yield 12%, *H NMR (DMSO-ds, 500 MHz)

§ 13.86 (s, 1H, 1-OH), 6.79 (s, 1H, H-5), 3.74 (s, 3H, 7-OCHs), 3.20 (m, 2H, H-1"),
7



2.61 (m, 2H, H-1"), 1.65 (dt, H, J = 6.5, 13.0 Hz, H-3"), 1.53 (dt, H, J = 6.5, 13.0 Hz,
H-3"), 1.33 (dt, 4H, J = 16.5, 7.0 Hz, H-2, H-2"), 0.95, 0.93, 0.91, 0.89 (each s, each
3H, H-4', H-5', H-4", H-5"); *C NMR (DMSO-ds, 125 MHz) § 181.2 (C-9), 159.0
(C-1), 158.5 (C-3), 157.2 (C-10a), 154.5 (C-6), 150.2 (C-4a), 143.6 (C-7), 138.5 (C-8),
112.4 (C-8a), 109.6 (C-2), 102.9 (C-9a), 101.6 (C-5), 86.7 (C-4), 60.4 (7-OCHs), 39.0,
37.5 (C-2', C-2"), 28.3, 27.7 (C-3, C-3"), 24.6 (C-1"), 22.5, 22.4 (C-4', C-4", C-5',
C-5"), 20.6 (C-1"); negative ESIMS m/z 491 [M — H]; HRESIMS m/z 491.1072 [M -
H] (calcd for Cp4H23BrOg, 491.1069).

4,5-dibromo-tetrahydro-a-mangostin (17) Yield 60%, 'H NMR (DMSO-ds, 500
MHz) 6 13.54 (s, 1H, 1-OH), 3.70 (s, 3H, 7-OCHs), 3.16 (m, 2H, H-1"), 2.59 (m, 2H,
H-1"), 1.63 (dt, H, J = 6.5, 13.0 Hz, H-3"), 1.53 (dt, H, J = 6.5, 13.0 Hz, H-3"), 1.32
(m, 4H, H-2', H-2""), 0.93, 0.92, 0.90, 0.89 (each s, each 3H, H-4’, H-5', H-4", H-5");
3C NMR (DMSO-ds, 125 MHz) § 182.7 (C-9), 160.7 (C-1), 160.6 (C-3), 156.3
(C-10a), 153.4 (C-6), 152.0 (C-4a), 145.4 (C-7), 139.2 (C-8), 114.6 (C-8a), 112.3
(C-2), 104.6 (C-9a), 98.1 (C-5), 88.8 (C-4), 63.3 (7-OCHj3), 41.0, 39.3 (C-2', C-2"),
30.1, 29.5 (C-3’, C-3"), 26.4 (C-1"), 24.3, 24.2 (C-4', C-4", C-5', C-5"), 22.4 (C-1');
negative ESIMS m/z 571 [M - H] ; HRESIMS m/z 569.0170 [M — H] (calcd for
Ca4H27Br,0¢, 569.0174).



3. Biological assays

Cholinesterase inhibitory activity of the compounds synthesized was assayed by
the spectrophotometric method developed by Ellman et al with slightly modification
(Ellman et al. 1961). S-Acetylthiocholineiodide, S-butyrylthiocholineiodide,
5,5’-dithio-bis-(2-nitrobenzoic) acid (DTNB, Ellman's reagent), acetylcholinesterase
and butyrylcholinesterase derived from human erythrocytes were purchased from
Sigma Chemical. Compounds were dissolved in DMSO. The reaction mixture (totally
200 uL) containing phosphate buffer (pH 8.0), test compound (50 xM), and
acetylcholinesterase (0.02 U/mL) or butyrylcholinesterase (0.016 U/mL), was
incubated for 20 min (37 °C). Then the reaction was initiated by the addition of 40uL
of solution containing DTNB (0.625 mM) and acetylthiocholine iodide (0.625 mM) or
butyrylthiocholine iodide (0.625 mM) for AChE or BUChE inhibitory activity assay,
respectively. The hydrolysis of acetylthiocholine or butyrylthiocholine was monitored
at 405 nm every 30 seconds for one hour. Tacrine was used as positive control with
final concentration of 0.333 uM. All these actions were performed in triplicate. The
percentage inhibition was calculated as follows: % inhibition = (E - S)/E x 100 (E is
the activity of the enzyme without test compound and S is the activity of enzyme with

test compound).

Reference

Ellman GL, Courtney KD, Andres V, Featherstone RM. 1961. ANEW AND RAPID
COLORIMETRIC DETERMINATION OF ACETYLCHOLINESTERASE
ACTIVITY. Biochem Pharmacol. 7(2):88-95.



Abbreviation

0sOq Osmium tetroxide
NMO 4-Methylmorpholine N-oxide
NalO4 Sodium periodate

CH;sl lodomethane

NaH Sodium hydride

NBS N-Bromosuccinimide

NCS N-Chlorosuccinimide
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Sample Name 20098 Position P1-C6 Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  zow58.d ACQ Method SIBU-ESI4.m Comment Acquired Time 11/2/2016 3:10:11 PM
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Figure 3S. Negative ESI-MS spectrum of compound 2
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Sample Name g 9E-1 Position P-CF Instrument Name Irstrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Callbration Status Success
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Figure 8S. Negative ESI-MS spectrum of compound 3
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Sample Name  20188-2 Position P1-CE Instrument Name Tnstrament 1 User Name
Inj Vol t.1 InjPosition SampleType Samzle IRM Calibration Status Suceess
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Figure 11S. Negative ESI-MS spectrum of compound 4
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Formula Predictor Report - ZQ-254-2.lcd

Data File: EADATA\2017\0802\ZQ-254-2.Icd

Page 1 of 1

_ Eimt Val. Min Max Elmt Val. Min Max Eimt Val. Min Max Elmt Val. Min Max _ Use Adduct
H 1 0 150 (0] 2 0 50 S 2 0 0 1 3 0 0 H
B 3 0 0 F 1 0 0 Cl 1 0 0 Pt 2 0 0
c 4 0o 82 Na 1 0 0 Fe 2 0 0
N 3 0 10 Mg 2 0 0 Br 1 0 0
Error Margin (ppm): 10 DBE Range: -2.0-100.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: all Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 75.00 MSn Logic Mode: AND Max Results: 10

Ehvent#:ZMS(E-) Ret. Time : 0.440 Scan# : 80

| 6.00086,

5.500¢6
| 5.00086"
| 4.500e6
| 4.000e6-

3.50066°
| 3.000e6
25006,
2,006
150066
1.000e6
5.000€5-

477.1766

478.1788

477.0291 | 476.8748

o} — " L PRI D S [ CR e A e sy e S e et e i e
1000 2000 300.0 400.0 5000 600.0 7000 800.0 900.0 1000.0 1100.0 1200.0 1300.0 1400.0

Measured region for 477.1766 m/z
L

477.1766
| 100.0 )
1 I
|
[
| 50.0-
| |
| [
1 478.1788
477.6930 '
477.0291 e
! 477.3695 477.8395
[t pe—e T | = Taerestheapathe ot
4770 4775 478.0
C24 H30 010 [M-H]- : Predicted region for 477.1766 m/z e
| 477.1766
100.0 4
50.0+
478.1800
| w ‘ il
| |
| | |
Pl : = = c
477.0 477.5 478.0
Formula (M) lon TRIE
€24 H30 010 [M-HJ-

|
|

479.1795
4785 4790 4765 |
|
{
i

.
479.1825
:

4785 40 ',47‘9.5'ﬁ‘
Meas. m/z  Pred. m/iz Df. (mDa) Df. (ppm)  DBE
477.1766 477.1766 -0.0 0.00 10.0

Figure 12S. Negative HR-ESIMS spectrum of compound 4
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Sample Name  7Q-267 Position P13 Name 1 User Name
Inj Vol 03 InjPosition SampleType Sample IRM Calibration Status Suoress
Data Filename  2Q-267.d ACQ Mcthod SIBU-ESI-i.m Comment Acquired Time 6/27{2017 12:49:30 PM

=10 5 [FESI Scan (0.10-0.12 min. 2 Scans) Frag—170.0Vv ZQ-267.d Subtract
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54
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Figure 15S. Negative ESI-MS spectrum of compound 5
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Formula Predictor Report - ZQ-267.Icd

Page 10f 1

Data File: EADATA\2017\0802\2Q-267.Icd

_Eimt_Val. Min_
H 1 0
B 3 0
C 4 0
N 3 0

Error Margin (ppm):
HC Ratio:

Max Isotopes:

®Sn Iso Rl (%):

Max Elmt Val. Min Max Eimt Val. Min Max _Emt Val. Min Max _ UseAdduct
150 (o] 2 0 50 S 2 0 0 | 3 0 0 H
0 F 1) 0 0 Cl 1 0 0 Pt 2 0 0
82 Na 1 0 0 Fe 2 0 0
10 Mg 2 0 0 Br 1 0 0
10 DBE Range: -2.0 - 100.0 Electron lons: both
unlimited Apply N Rule: yes Use MSn Info: yes
all Isotope RI (%): 1.00 Isotope Res: 10000
75.00 MSn Logic Mode: AND Max Results: 10

Event#: 2 MS(E-) Ret. Time : 0.350 -> 0.610 Scan# : 72 -> 124

220066 |
2.000e6+

| 1.800e6"
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1.400¢6
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Figure 16S. Negative HR-ESIMS spectrum of compound 5
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Sample Name  ZQ-270

Inj Vol

Data Filename

Position P1-CA Name 1
03 InjPosition SampleType Sarmple

2Q-2704d ACQ Method SIBU-ESIH.m Comment

=10 =

6.2
'e
S.84
5.6
S44
5.24
54
48
4.6
4.4
4.2

3.8
3.6
3.4
3.2

284

2.4
2.2

24
1.8
1.64
1.4
1.24

-LS| Scan (0.10-0.12 min, 2 Scans) Frag-170.0V ZQ-270.d Subtract

118 176 223 283 379 430| 467 530 g

User Name
IRM Calibration Status
Acquired Time

Suocess
6/27/2017 12:50:42 PM
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Figure 19S. Negative ESI-MS spectrum of compound 6
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Formula Predictor Report - ZQ-270.lcd

Data File: E\DATA\2017\0802\ZQ-270.Icd

Emt 'Val. Min Max _Eimt Val. Min Max _Elmt Val. Min Max _Eimt
H 1 0 150 [o] 2 0 50 S 2 0 0 1
B 3 0 0 F 1 0 0 Cl 1 0 0 Pt
Cc 4 0 8 Na 1 0 0 Fe 2 0 0
N 3 0o 10 Mg 2 0 0 Br 1 0 0

Error Margin (ppm): 10 DBE Range: -2.0 - 100.0
: HC Ratio: unlimited Apply N Rule: yes

Max Isotopes: all Isotope RI (%): 1.00
MSn Iso RI (%): 75.00 MSn Logic Mode: AND

Event#: 2 MS(E-) Ret. Time : 0.360 -> 0.510 Scan#:74 -> 104

8.000e6 |
7.000e6-

6.000e6" |
500066
4.000¢6
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3.000e6
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2.000e6

1.000e6+

01— i s sl g SERTpeTe—
'100.0 2000 300.0 400.0 500.0 600.0 700.0

Val. Min Max
3 0 0
2 0 0

Electron lons: both

Use MSn Info: yes
Isotope Res: 10000

Max Results:

Page 10f 1
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H
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445.1867
100.0- |
| |
1 | v
|
50.0-
i 446.1902
| i
i 4455901
| | 4453749 445.8590 447.1923
0 ‘ = it oot T L 2 I
445.0 4455 446.0 446.5 4470 4475
C24 H30 08 [M-H]- : Predicted region for 445.1868 m/z ) i
‘ 445.1868 f
100.0- p |
I
‘1
| i
| i
‘ 1
| ‘U
- s00] 1
4461902
| 447.1928
| ‘
| 0 4 v = ¥ NN ST B~ S —— =% -
= 445.0 445.5 446.0 446.5 4470 4475 |
Formula (M) lon Meas. m/z  Pred. m/z_Df. (mDa) Df.(ppm) DBE
C24 H30 08 M-HJ- 445.1867  445.1868 0.1 022 100

Figure 20S. Negative HR-ESIMS spectrum of compound 6
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Figure 21S. *H NMR spectrum (CD;0D, 500 MHz) of compound 7

TE'8l—

BEH'ST~
TIiE"
EG 0T
G mJ
Q0 8t
EB'Bl
00 Gi

LIGh
PE 671
1567/
1€19—

PEEG—
1066
BLTOT~,
Ireor-
66901
1A

m_o_nﬁm
oSz,
8L 1€l
6 81—
185F1,

QoS
96'LE ~W
FORST .
ol
wN.wEx_.

BERT—

OH

L
0~ 0

o]
HO

IM’

T

i1 (ppm)

Figure 22S. *C NMR spectrum (CD;0D, 125 MHz) of compound 7
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7/13f2017 1:10:13 PM

Sample Name  2Q-263 Position P1-B5 Instrument Name Instrument 1 User Name
Inj Vol 0.3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  7Q-283.:¢ ACQ Methad SIBU-ESH-im Comment Acquired Time
*x10 4 [-ES1 Scan (0.10-0.12 min. 2 Scane) Frog—176.0V ZQ 283.d Subtract
4.4
au3
1
1
|
|
|
415
118 i
177 227 255 283 340 300 460 485 556 587 752
135 180 175 200 235 250 275 300 395 350 375 400 455 450 475 500 525 550 575 600 625 650 675 700 725 750

Figure 23S. Negative ESI-MS spectrum of compound 7
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Formula Predictor Report - ZQ-283.lcd

Data File: EADATA\2017\08021Z2Q-283.Icd

Page 1 of 1

_Emt Val. Min Max Elmt Val. Mn Max _Emt Val. Min Max _Emt Val Min Max __ UseAdduct
H 1 0 150 (o] 2 0 50 S 2 0 0 | 3 0 0 H
B 3 0 0 F 1 0 0 cl 1 0 0 Pt 2 0 0
C 4 0 82 Na 1 0 0 Fe 2 0 0
N 3 0 0 Mg 2 0 0 Br 1 0 5
Error Margin (ppm): 10 DBE Range: -2.0-100.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: all Isotope Rl (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 75.00 MSn Logic Mode: AND Max Results: 10

Event#: 2 MS(E-) Ret. Time : 0.320 -> 0.770 Scan# : 66 -> 156

2.200e6
2.000e6-
1.8006 |
| 1600e6’
| 1400067 383.1134
| 1.200e6
| 1.000e6"
8.000e5-
6.000e5 |
| 4.000e5
2.000e5,

384.1188

385.1229 415.1385

I Cc A

04, e ey > il — — SO Ry
1000 2000 3000 4000 500.0 600.0 700.0 800.0

900.0 10000 1100.0 1200.0 1300.0 1400.0

Measured region for 383.1134 m/z

383.1134 |
100.0 I |
| | ‘
‘
|
| |
\ 50.0- I, |
| 384.1188 ‘
‘ | ‘
| | |
\ 383.4880
\ | 383.2854 L 385.1229
| i ; I
1 o o o s ] [ i | > T — —
3830 384.0 3845 385.0 3855 |
©21 H20 O7 [M-H- : Predicted region for 383.1136 m/z , B
383.1136 ‘
100.0- y ‘
‘ ‘
| |
| * i
50.0
|
1 3841170
| ‘ \
| 0! . , = ; B e s mam = |
383.0 383.5 384.0 384.5 3850 385 |
Formula (M) A lon Meas. m/z  Pred. m/z Df. (mDa) Df. (ppm) DBE
C21H20 07 M-H]- 383.1134  383.1136 202 052 120

Figure 24S. Negative HR-ESIMS spectrum of compound 7
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Figure 25S. *H NMR spectrum (CD;0D, 500 MHz) of compound 8
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Figure 26S. **C NMR spectrum (CD;0D, 125 MHz) of compound 8
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Sample Name

1Inj Vol
Data Fllename

2G-296-1 Pasition
03 InjPesition
2G-296-1.d ACQ Method

P1-D1 Instrument Name
SamploType

Comment

Instrument 1
Sample

User Name
IRM Calibration Status

SIBU-ESE-i.m Acquired Time

Success
7/20£2017 %:24:13 AM

%10 5 [-£51 Semn (0.11-0.18 min, 5 Soanm) § =1 75,0V ZG 236 1.d Subtract

254

2.2

21
2

19

0.9
os
0.7-
06
0s
0.4
03|
0.2

0.14

153 181 231 286 314 343 375 435 485 537 S69 605 6835 673 725 777

: 235 488 -
100 150 200 280 300 250 400 450 s60 S50 800 650 700 780 aco

Figure 27S. Negative ESI-MS spectrum of compound 8
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Formula Predictor Report - ZQ-296-1.lcd

Data File: EADATA\2017\0802\ZQ-296-1.Icd

Elmt Val. Min Max Elmt Val. Min Max Elmt Val. Min Max  Elmt Val.
H "1 0 150 o 2 0 50 S 2 0 0 | 3
B 3 0 0 F 1 0 0 Cl 1 0 0 Pt 2
€ 4 0 82 Na 1 0 0 Fe 2 0 0
N 3 0 0 Mg 2 0 0 Br 1 0 5

Error Margin (ppm): 10 DBE Range: -2.0-100.0 Electron lons

HC Ratio: unlimited Apply N Rule: yes Use MSn Info
* Max Isotopes: all Isotope RI (%): 1.00 Isotope Res:
MSn Logic Mode: AND Max Results:

MSn Iso RI (%): 75.00

Event#: 2 MS(E-) Ret. Time : 0.360 -> 0.560 Scan#:74->114

5.000e5 ;
| 4.50085"

4.000e5
3.500e5+
3.000e5
| 2.500e5-
| 200085
| 1.500e5]

1.000e5]

5.000e4-

417.1187

380.0680
| 449.1453
356.9743

248.%605\
9605

|

\
oit L il L‘.‘LLJ ml.‘.. e
100.0 2000 3000 400.0 5

6000 7000 800

Page 1of 1

_ Min Max  UseAdduct
0 0 H
0 0
: both
. yes
: 10000
10

Measured region for 417.1187 m/z
T

| 417.1187 - o - A—i'
| 100.0 | |
| ' |
| |
| |
|
| | |
i 50.01 i
| |
| |
| 418.1220 |
| | i
416.9218 ?

0 4 P E . s 2l e I |
[ 4170 417.5 418.0 418.5 419.0 419.5 420.0 4205 4210 4215 |
€21 H22 09 [M-H]- : Predicted region for 417.1191 m/z - B

417.1191

100.0- |
i‘ i
| |
500, i ‘

! \}‘
418.1225 |
] i ‘
] |
0t ! Fl 0 s, SR e 11 (RSN ——— 4 e - . S =SSR ;
4170 4175 418.0 4185 4190 4195 4200 4205 4210 4215 |
Formula (M) lon N Meas. m/iz_ Pred. m/z Df. (mDa) Df.(ppm) DBE
C21H22 0% [M-HJ- 417.1187 417.1191 -04 -0.96 11.0

Figure 28S. Negative HR-ESIMS spectrum of compound 8
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Figure 29S. *H NMR spectrum (CD;0D, 500 MHz) of compound 9
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Figure 30S. **C NMR spectrum (CD;0D, 125 MHz) of compound 9
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Acquired by
Liate Acquired
Hample Mame
Data File
Method File

=Spectrum>

Retention Time:0 440{Scan?:B1)

==== LCMSsolution Data Report ====

: B System Configueation
s le Information
: Admin g sarfpstrumeniz : LO-IT-TOF
L 200 TIET4 19:06:40
S ZQ-316
$ 03161l
o BLFE  — B0 5 | 028~ 100-1 500, lem

Speotrum: Averagad 03500 540(72-110)

Rackground:Averaged 0.000-

2200000 |
2100000 |
200000
19400000
1500000
1700000 -

1600000

1500000
1400000
1500000 -
1200000-

500000 -
200000 7
7000001
00000
500000 |
400000 |
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Figure 31S. Negative ESI-MS spectrum of compound 9
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Formula Predictor Report - ZQ-316.lcd Page 1of 1

Data File: E:\DATA\2017\0816\2Q-316.lcd

Elmt Val. Min Max Emt Val. Min Max Emt Val. Min Max Emt Val. Min Max _ UseAdduct
H 1 0 150 (0] 2 0 50 P 3 0 0 Br 1 0 0 H
B 3 0 0 F 1 0 0 S 2 0 0 | 3 0 0
(e 4 0 100 Na 1 0 0 Cl 1 0 0 Pt 2 0 0
N 3 0 0 Mg 2 0 0 Fe 2 0 0
Error Margin (ppm): 10 DBE Range: -2.0 - 100.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: all Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso Rl (%): 75.00 MSn Logic Mcde: AND Max Results: 10

Event#: 2 MS(E-) Ret. Time : 0.370 Scan# : 76 i .

| 1.800e7:
1.60067
1.400e7
120067 3851205 |
1.000e7;
8.00066
6.000e6 | 386.1324 1
4.00066/ 385.3021 | 384.9071
2.000e6. 3855043 | 385.0070 \
015 000 a0bs. 4000 5000 6000 7000 800.0 000 10000 11000 12000 13000 14000 |

Measured region for 385.1295 m/z

385.1295
100.0 | ‘
\ |
| |
| |
1 |
‘
|
50.0+
; ‘ 386.1324
‘ ‘ ; 385.5043 ?
384.9071 | 385.3021 .
384.7828 N SED0GHN Wb 387.1382
1 } + |
0._,,;,!_ = L L N L et e T e e e i == ,,
s o 385.0 3855 386.0 . 3865 _387.0 3875
C21 H22 O7 [M-HJ- : Predicted region for 385.1293 m/z
| 385.1293
100.0 | 1
‘ ! |
il
i
50.0 I
* i
l 386,1327 ‘
[ 0 =2 25 ¥ ” = = == gl S e crmer]
; 385.0 ) 385.5 386.0 386.5 - 387.0 ) 3875 |
. Formula (M) lon s __Meas.m/z _ Pred. m/z_Df.(mDa) Df.(ppm) DBE
C21H22 07 [M-HJ- 385.1295  385.1293 0.2 052 110

Figure 32S. Negative HR-ESIMS spectrum of compound 9
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Figure 34S. **C NMR spectrum (DMSO-dg, 125 MHz) of compound 10
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Sample Name
Data Filename

®10 5
4.4

4.2

4
3.8
3.6
3.4
3z

3
2.8
2.6
2.4
2.2

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4

EQ-432
1E010BESIAG,J

Instrument Name Agilent G6230 TOF M5 User Name KIg

ACQ Method ESLm

Acquired Time  1/6/2018 3:18:25 PM

IRM Calibration Status

SuCcess

+ Scan (0.710 min) 18010BESIAG 0 Sublract (37

130

166

537

397 |
299 | 437 43 | G285

73

FES

251

1052

200

300 400 _ sD0 600 700

200

200

Figure 35S. Positive ESI-MS spectrum of compound 10

Qualitative Analysis Repart

Data Filename 180108ES1A6.d Sample Name  7Q-422
Sample Type Sample Pasition
Instrument Name Agilent G6230 TOF MS User Name Ki8
Acq Method ESLm Acquired Time  1/8/2018 3:18:25 PM
IRM Calibration Status [SUscess T DA Method ESLm
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Varsion Q-TOF B.05.01 (85125.2)
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
200 0 51
x10 5 | * Scan (0.826 min) 180108ESIAB.d
175 537.2472
15
125
‘ |
078
05
0.25 \
ol
537.24715 537.2472 537.24725
Counts vs, Mass-to-Charge (m/z)
Peak List .
Wx_ z [Abund ____ [Formul on
[121.0509 1 [81132.52
130.1587 1 [20558.65
515.2647 1 [75182.82
516.2674 1 ]19040.1
537.2472 1 |17692633  |C29 H38 Na 08 M+
538.2497 1 |44200.7 C29 H38 Ne 08 M+
792.6054 1 |16959.51
922.0098 1 |29866.73
10515028 1 |59354.94
1052.506 1 |33173.66
r Eles i
Ament in Max |
C 0] 200
M 0] 400
0 of 10
Na ] 1
ormul cul
ormul a =3 £ " (ppm
|c29 H36 Na c8 | 537.2464]  537.2472| -0.8] 1.4 105]
- Eng Of Report -

Figure 36S. Positive HR-ESIMS spectrum of compound 10
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Figure 37S. 'H NMR spectrum (DMSO-ds, 500 MHz) of compound 11
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Figure 38S. **C NMR spectrum (DMSO-ds, 125 MHz) of compound 11
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Sample Name 20-426 Instrument Name Agllent GEZ30 TOF M5 User Name KIB IEM Calibration Status Suooess
Data Filenama 1E0110ESLAL 0 ACT Mathod ESLm Acquired Time 1710/2018 10:09:55 AM

x10 5
58
5.6
5.4
s.2

s
4.8
4.6
4.4
4.2-

-3
3.8
3.6
3.4
3.2

3
2.8
2.6
2.4

+ Scan (0.726 min} 180110ESIA1.d_Subtract

538

517

123 164 274 318 399 485 |  SBO G390 733 813 857 o952

1056

200 200 400 _ 500 600 700 200 200

Figure 39S. Positive ESI-MS spectrum of compound 11

Qualitative Analysis Report

1000

Data Filename 1B0110€SIALd Sample Name 20426
Sampie Type Sample Position
Instrument Name Aglent G6230 TOF MS User Name K18
Acq Method ESLm Acquired Time  1/10/2018 10:09:55 AM
TRM Calibration Status [SECESIN I oA Method £5Lm
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Verslon Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy - lTonization Mode
200 0 =]
«10 % | * 5680 (0.759 min) 180110ESIATL.d
530.2625
25 |
2
1.5
1
08

530.26255

53026245 536.2625
Counts vs, Mass-to-Charge (m/z)

Peak List
[m/z | z |[Abund ___ [Formula __ [lon |
121.0509 1 937914
123.0915 1 |23638.79
517.2799 1 [83022.15
518.2821 1 |20640.53
539.2625 1 [267780.06 _|C29 H40 Na OB M+
540.2654 1 |71841.15  [C29 H40 Na 08 =
922.0098 1 [48566.15
1055.5342 1 |143635.33
10565376 | 1 [85170.05
1057.5397 | 1 ]24070.1
8 lal
e n
C ol 200
H 0 400
0 [
1

Figure 40S. Positive HR-ESIMS spectrum of compound 11
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Figure 41S. *H NMR spectrum (CD;0D, 500 MHz) of compound 15
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Figure 42S. **C NMR spectrum (CD3;0D, 125 MHz) of compound 15
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Sample Name  ZQ-260 Position P1-E7 Name 1 User Name
1Inj Vol 03 InjPosition SampleType Sample : IRM Calibration Status Success
Data Filename  ZQ-280.d ACQ Method SIBU-ESI-.m Comment Acquired Time 7/18/2017 2:15:50 PM

x10 » [-ES1 Scan (0.11-0.12 min, 2 Scans) Frag=175.0V ZQ-280.d Subtract
2.3-

565 569

0.25+ 566 570

0.15 l ‘
0.1+ 550 6552 554 557 563 571 581 583
546 S48 550 552 554 556 558 560 5S52 BG4 566 568 570 572 574 576 578 580 582 584 586 583 SO0 592 594

Figure 43S. Negative ESI-MS spectrum of compound 15
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Formua Predaer Rapon - ZQ-280.000 Pags 1cft

Dt File: EXDATAR201 S0\ Z0-230 led

!nt Ve Min Max  Elmt Vel Min Max  Elmt Vel Min Mex  Emt Val  Min Max  Uss Adouet
1 6 1% 0 2 0 %0 S | 2 0 0 | 3 o 0 H
a a 0 9 F 1 0 o o f 6 ¢ A 2 o o
S 0 B2 Na 1 0 0 Fe 2 0 0
N 3 o 0 Mg 2 0 0 Br 1 [V 1
Emgr Maegn (ppmy 10 DEE Range: -2.0.100.0 Electron lores:  bath
HC Ratioc unkmied Apphy B Rubs: yes Use MSH Info: ves
Nk fsotopes: all 180kpa RI (%), 1.00 Isodape Res: 10000
MSe 150 Ri (%) T5.00 MSn Logic Mode: AND Max Resuks: 10
Everts: 2 MS(E-) Rel. Tims 0420 Scand : 86 -
140066
120066
100006 566.3872
8.0005
j shegmsy | 888
A0N0RS |
| o699
4.uooes£ se6.99e8 | o
20005 380.0678
{ i g [sea 6207
—— | N | T3S S WV - i v S— g
Ol,n,o,.g 2000 3000 4000 5000 6000 700.0 8000 9000 10000 11000 12000 13000 1400.0
Megsurad ragan for 554 S8A3 miz
6.9872
100.0 2 '
| 43 9361
5654 9863 |
00 Po [
57,5916
5658048 ' ‘
| 585 6707 5699903

S67.4707 568.7224 :

o__‘.,__,‘_.«,__,. B e ey~ e e g = ¥ -
%45 5650 5655 5550 S665 5670 5675 5680 Se8s 5690 5685 SO0 5705 5710
24 HZ8 Ut Br2 |M-H- - MT80KES0 regon Tor 364,966 mvz

566 9545
10C.0- ‘

g wr57 I

S67.9881

5659901 J 5699553
! '

%615 550 Sesm 5660 8685 570 5675 %680 S48 5600 S605 SN0 S5 SN0
-!__m;-g_w

o R s C i L O s
C24 121 06 B2 [T 5649853 566 0867 o 120

Figure 44S. Negative HR-ESIMS spectrum of compound 15
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Figure 45S. *H NMR spectrum (DMSO-ds, 500 MHz) of compound 16
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Figure 46S. **C NMR spectrum (DMSO-dg, 125 MHz) of compound 16
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Sample Name
Data Flename

2Q-360-1
171110ESINAS.A

Instrument Name

ACQ Method ESIN.m

Agllent G6230 TOF MS

User Name KB
Acquired Time  11/10/2017 11:38:10 AM

IRM Calibration Status

Suess

=104
3.1+

- Rean (0.550 min) 1711 10ESINAR.Ad Subtract (&)

491

452

493

49|5

Ab4 4obh.E

Figure 47S. Negative ES

Aba 408 E b4

I-MS spectrum of compound 16

Qualitative Analysis Report

Data Filename 171110ESINAS .0 Sample Name  7Q-369-1
Sample Type Sarmple Position
Instrument Name Agllent G6230 TOF MS User Name KiB
Acq Method ESIN.m Acquired Time  11/10/2017 11:38:10 AM
IRM Calibration Status [SUECESSIIEI I oA Method ESLm
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 senes
Version Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
200 0 ESt
410§ |- Scan (0.243 min) 171110ESINAS 0 -
4911072
1.2 |
1 |
08
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Figure 48S. Negative HR-ESIMS spectrum of compound 16
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Figure 49S. 'H NMR spectrum (DMSO-ds, 500 MHz) of compound 17
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Figure 50S. *C NMR spectrum (DMSO-dg, 125 MHz) of compound 17
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Figure 51S. Negative ESI-MS spectrum of compound 17
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Qualitative Analysis Report
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Figure 52S. Negative HR-ESIMS spectrum of compound 17
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