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Table S1. 'H and '>*C NMR Data for 20

position
1-NH

2

3

4

Sa

5B

60

6B

10
11
12
13
l4a
148
150
158
16
170
178
18
19
20
21
22
23
24
25
26
27
280
28

20 (in DMSO) 20 (in CDCls)
on* (J in Hz) dc.? type ou? (J in Hz) dc.? type
10.79 s 7.69 s
154.2,C 152.9,C
514,C 52.1,C
38.6,C 394,C
1.94, ov© 26.2, CH2 1.86, ov© 27.2, CHz
2.40dd (12.0,9.5) 2.60, ov°©
1.95, ov© 30.1, CH» 2.16 m 30.6, CH»
2.55m 2.61, ov°
93.6,C 94.0, C
4.64d (2.5) 78.6, CH 476 d (2.5) 79.6, CH
195.8,C 196.2, C
6.13 s 120.0, CH 6.21s 120.4, CH
159.2,C 159.9, C
77.1,C 78.7,C
2.12.dt (13.2, 3.0) 31.6, CH» 1.99, ov© 33.8, CH»
1.76 td (13.2, 4.5) 1.95, ov©
1.95, ov© 20.9, CH» 2.08, ov°© 21.3, CH>
1.66 m 1.82, ov®©
2.72m 48.5,CH 2.82m 48.7, CH
2.31dd (13.0, 10.5) 27.1, CHy 2.42 dd (13.0, 10.5) 27.7, CHz
2.61 dd (13.0, 6.0) 2.71dd (13.0, 6.5)
115.1,C 117.4,C
123.4,C 123.9,C
7.27 d (8.0) 118.8, CH 7.32d (8.0) 119.3, CH
6.92dd (8.0, 1.7) 118.7, CH 7.04 dd (8.0, 1.5) 120.4, CH
123.8,C 126.4,C
7.26d (1.7) 111.4, CH 7.27d (1.5) 111.6, CH
140.3, C 140.2, C
1.31s 16.3, CH3 1.37 s 16.4, CH3
1.01s 23.5, CH; 1.15s 24.5, CH;
75.8,C 76.4,C
4.12dd (13.2,2.5) 64.2, CH> 4.24 dd (13.0, 2.5) 65.1, CH>
3.69d (13.2) 3.66d (13.0)
1.18 s 16.5, CH3 1.34s 16.9, CH3
171.3,C 171.8,C
78.0, C 78.8,C
1.52s 24.0, CH3 1.62s 24.5, CH;
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4 1.54 s 24.3, CHs 1.62s 24.9, CHs

5 169.5,C 170.1,C
6 2.05s 20.9, CHs 2.09s 21.3,CHs
13-OH 5.17s

500 MHz; °125MHz; “overlapped signals.
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Table S2. Comparison of the experimental and the mPWIPW91/6-311+G(2d,p)//

B3LYP/6-31+G(d,p) BC  NMR data of (354R9R 135,165,275)-24 and
(35,4R.95,135,165,275)-24.

Carbon Exp. calcd (9R) calcd (95) AS (OR) AS (95)
C-2 153.9 150.21 150.42 3.69 3.48
C-3 50.4 54.80 54.90 4.40 4.50
C-4 42.7 4791 47.71 5.21 5.01
C-5 30.6 32.71 33.00 2.11 2.40
C-6 111.5 117.68 118.90 6.18 7.40
C-7 145.0 147.95 147.95 2.95 2.95
C-9 82.1 81.62 82.57 0.48 0.47
C-10 194.7 200.87 198.58 6.17 3.88
C-11 116.1 116.33 116.65 0.23 0.55
C-12 154.5 156.48 157.67 1.98 3.17
C-13 73.8 78.40 77.22 4.60 342
C-14 31.7 33.46 33.17 1.76 1.47
C-15 21.1 22.40 22.48 1.30 1.38
C-16 49.3 50.14 50.18 0.84 0.88
C-17 26.8 28.25 28.29 1.45 1.49
C-18 1153 118.96 118.87 3.66 3.57
C-19 123.3 123.87 123.87 0.57 0.57
C-20 118.9 118.99 118.96 0.09 0.06
C-21 118.8 121.41 121.34 2.61 2.54
C-22 123.9 135.76 135.68 11.86 11.78
C-23 111.3 110.79 110.78 0.51 0.52
C-24 140.3 139.80 139.77 0.50 0.53
C-25 16.4 15.28 15.29 1.12 1.11
C-26 19.7 18.06 18.28 1.64 1.42
C-27 74.3 75.86 75.13 1.56 0.83
C-28 67.9 69.30 69.89 1.40 1.99
C-29 21.9 21.65 18.97 0.25 2.93
C-1 175.5 179.61 180.01 4.11 4.51
C-2 71.3 73.74 74.04 2.44 2.74
C-3' 27.3 26.32 24.89 0.98 241
C-4' 27.3 24.81 25.89 2.49 1.41

CMAE N/A N/A N/A 2.55 2.63
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Fragmentor Voltage

120

Collision Energy

0

Ionization Mode
ESI

x10 3 |- Scan (0.161 min) AC-52-N.d
1.84 419.1870
1.6 (MH)-
1.4
1.2
1,
0.8 420.1944
0.6 (M-H)-
421.1922
0.4+ (M-H)-
0.2+
Peak List 418 4185 419 4195 420 4205 421 4215 422 4225
m/z z |Abund Counts vs. Mass-to-Charge (m/z)
61.9889 3011.1
160.8416 3595.8
162.8392 2249.8
174.9561 2148
186.1143 1 [4905
365.2476 1 13342.4
459.2076 1 [2958.2
966.0007 1 [9462.3
967.002 1 [2290.7
982.9938 1 [2743.9
Formula Calculator Element Limits
El Min Max
C 3 30
H 0f 120
o] 0 6
N 0 0
S 0| 0
Cl 0| 0
F o o
Formula Calculator Results
[Formula [Best [Mass [Tgt Mass [ Diff (ppm) [Ion Species [Score |
[c26H2805 | TRUE | 420.1944]  420.1937] -1.8]caH2705 | 75.61]
Figure S2. MS of 1
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Figure S9. COSY spectrum of 1 in CDCI3
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Figure S11. NOESY spectrum of 1 in CDCl3
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
120 0 ESI
x10 2 |+ Scan (0.157 min) AC-19.d
5.5 423.1787
5- Mb+
4.5
4
3.5 424.1878
3,
2.5+
2,
1.5+
1 u
0.5
Peak |.1{L T T T T T T T T T T T T T T T T T T T T T
mjz ZTBADRATd P22.2 422.4 4226 422.8 423 4232 4234 423.6 423.8 424 4242 424.4 4246 424.8 425 4252 4254 4256 425.8
121.0509 13411 Counts vs. Mass-to-Charge (m/z)
130.1598 2771.7
141.9601 1 [2468
158.0049 1783.1
415.2092 2 [1746
437.1929 1 [5690.4
438.1974 1 [1720.7
453.1664 1 [3528.3
454.1678 1 [1111.3
922.0098 1 [2463.2
Formula Calculator El Limits
[=] Min Max
C 3] 80
H 0] 120
[0) 0 6
N 0 0
S 0 0
Cl 0 0
F 0 0
Formula Calculator Results
|Formula  [Best |Mass [Tgt Mass | Diff (ppm) [Ton Species |Score |
[c2sH2706 | TRUE | 423.1793]  423.1808] 3.54/C25H2706 | 42.35|

Figure S12. MS of 2
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Figure S13. IR (film) of 2
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
120 0 ESI
x10 2 |+ Scan (0.175 min) AC-41.d
421.2027
84 M*+
7,
6,
5,
4,
3 424.0077
2,
14
PeakList g1g5 419 4195 420 4205 421 4215 422 4225 423 4235 424 4245 425
m/z z |Abund Counts vs. Mass-to-Charge (m/z)
61.0401 1 [2290.2
130.1594 1682.6
141.9597 1 [2106.2
353.1387 1 [1444.3
353.2696 1 [1516.4
415.2155 1 [3666.3
437.195 1 [8396.4
438.199 1 [2190.5
453.1683 1 [3686
922.0098 1 [1940.9
Formula Calculator El Limits
El it Min Max
C 3] 80
H 0] 120
o 0 5
N 0 0
S 0 0
Cl 0 0
F 0 0
Formula Calculator Results
[Formula _ [Best [Mass [Tgt Mass _|Diff (ppm) [Ion Species [Score |
[c26H2905 | TRUE | 421.2033]  421.2015] -4.25|C26 H29 05 [ 40.22]
Figure S22. MS of 3
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Transmittance [%]

User Spectra

Fragmentor Voltage

Collision Energy

Ionization Mode

120 0 ESI
x10 |+ Scan (0.148 min) AC-25.d
14
337.1055
0.8+ (M+Na)+
0.6
0.4
0.2
324 326 328 330 332 334 336 338 340 342 344 346 348
Peak List Counts vs. Mass-to-Charge (m/z)
m/z z |Abund Formula Ton
125.9862 106224.1
297.1136 1 [424845.8
298.1158 1 [106297.5
337.1055 73342.9 C18 H18 Na O5 (M+Na)+
Formula Calculator Element Limits
Eement Min Max
C 0] 70
H 0] 120
¢} 5 5
N 0 0
Formula Calculator Results
Formula Best Mass Tgt Mass | Diff (ppm) |Ion Species Score
C18 H18 O5 | TRUE 314.1163 314.1154 -2.84/C18 H18 Na O5 96.85
Figure S32. MS of 17
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Figure S33. IR (film) of 17
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Figure S34. UV of 17 in MeCN

S27



— © >~ <+ o~ N 00 I~ — o — =) - 13VVVLY
) A 0 ®wn ISR [PogRvet 0 A
=) ™o O O S i < < A e ~
N N/ ~ ~ \ o/ | 1200000
- 1100000
- 1000000
- 900000
- 800000
- 700000
- 600000
- 500000
- 400000
300000
|
200000
, L - 100000
| L
A . .. J U\J.J M}ul S N o
cﬁ s 44 o & A & <
=] S S —~ — — oS = S
— IS o~ — IS e en e - -100000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 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 1.0 0.5 0.0 -0.5 -1.0

f1 (ppm)
Figure S35. '"H-NMR spectrum of 17 in DMSO at 600 MHz

528



3
129.0

320000

_ 1565
1522
~ 1496
~ 1469
1359
130
1286
N\ 119.1
N 115.0
1117
1050
— 604
557
—535
9.5

/

;300000
;280000
;260000
;240000
;220000
;200000
;180000
;160000
;140000
;120000
;100000
;80000
| ;60000
;40000

20000

-0

--20000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

Figure S36. 3C-NMR spectrum of 17 in DMSO at 125 MHz
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Transmittance [%]

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
120 0 ESI
x10 4 |+ Scan (0.166 min) AC-29.d
357.1349
6 (M+H)+
5,
44
3,
2,
14
| | | | | | | | | | | | | | |
350 351 352 353 354 355 35 357 358 359 360 361 362 363 364
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z Abund |Formula Ion
125.9866 44687.1
357.1349 59318 |C20 H21 O6 (M+H)+

374.1614 53866.2

379.117 46411.6
Formula Calculator Element Limits

Element Min Max
C 0] 70
H 0] 120
0 6 6
N 0 0
Formula Calculator Results
Formula Best Mass Tgt Mass |Diff (ppm) |Ion Species Score
C20H20 06 | TRUE 356.1276 356.126 -4.61{C20 H21 O6 91.08
Figure S42. MS of 18
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Figure S43. IR (film) of 18
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Figure S46. 3C-NMR spectrum of 18 in DMSO at 125 MHz
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Transmittance [%]

Spectrum

MS: 0.3144-0.4144 / AC-60 / ESI+ / / {1363)
1500
] 472.20864
1250 —
1000
B ]
5 750 —
£ ]
500 —
g 47012208 473.21169
250 —
] 47518317
] 471.12694 474.23330 476.18688
] 465.22098
o e, pened Sored TN onnd VPN AN Doy
4700 4725 4750
myz
Elermental Composition
Parameters Elements Set 1:
Tolerance: =500 ppm  Symbol C H N o] Ma S Cl Br
Electron: Odd/Even  Min 0 0 0 0 1 a [} Q
Charge: +1 Max 200 120 3 8 1 o] 0 Q0
DBE: -1.5 - 2000
Symbaol F Si P Mn B | Ru
BAin 0 0 a [} ] a [}
Max 0 0 0 0 0 a 0
Results
. Mass Mass
I I
Mass Intensity ntensity Formula Calculated Difference Difference  DBE
[%] Mass
[mDa] [pprml
472.20864 136313 2273 C27H31TNO5Na 472.20944 -0.80 -1.69 125
C24 H33 O8 MNa 47220676 1.68 3.98 8.0
Figure S52. MS of 22
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Figure S53. IR (film) of 22
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Figure S57. DEPT spectrum of 22 in CDCls at 125 MHz
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Transmittance [%]

User Spectra

Fragmentor Voltage

Collision Energy

Ionization Mode

120 0 ESI
<103 [C31 H36 CIL N 07: -ESI £ (0.105-0. 163 min, 8 F4i%) Frag=120.0V AC-36-N.d
568. 2120
4.5 (M-H) -
4,
3. 5+
3,
2.5+
21 569. 2157 520;2??9
- (V-H) - W
1.5+
],
N 571.2143
0.5
0- ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
565 565.5 566 566.5 567 567.5 568 568.5 569 569.5 570 570.5 571 571.5 572
Peak List Counts vs. Jfifirtt (m/z)
m/z Abund |[Formula Ion
568.2120 4293.03|C31 H35NO7 Cl (M- H)-
569.2157 1451.82
570.2099 1625.9
571.2143 573.73
Formula Calculator Element Limits
Element Min Max
C 0l 70
H 0f 120
Cl 0 3
e} 0] 30
N 0 30
Formula Calculator Results
Formula Best Mass Tgt Mass |Diff (ppm) [Ion Species Score
C31H36 NO7 Cl TRUE 569.218 569.2157 -2.8/C31 H35 NO7 Cl 81.77
Figure S62. MS of 23
g
~ BRUKER /\/—\ /f’/‘/w I -~
(>0 \ A
o | Y | " W/
L= | v | ‘ n "
\I ﬂ|| |‘ﬂ| IIMI\‘N \1 ‘r/\ |Iw\ L "
] IH| ".ll |J III Y, EANIRNSA
g - i || T
Ik L.
. I U |
: ! e
‘ ol I
8 | |‘
|
% -
g -
1
[ ]
- - T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber cm—1

Figure S63. IR (film) of 23
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Figure S64. UV of 23 in MeCN
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Figure S65. '"H-NMR spectrum of 23 in CDCl3 at 600 MHz
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Figure S66. >*C-NMR spectrum of 23 in CDClz at 125 MHz
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Figure S67. DEPT spectrum of 23 in CDCls at 125 MHz
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Figure S68. HSQC spectrum of 23 in CDCl3
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Figure S69. COSY spectrum of 23 in CDCl3
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Figure S70. HMBC spectrum of 23 in CDCl3
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Figure S71. NOESY spectrum of 23 in CDCl3
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Figure S77. DEPT spectrum of 24 in DMSO at 125 MHz

S58

210000
200000
- 190000
- 180000
- 170000
- 160000
- 150000
- 140000
- 130000
- 120000
110000
- 100000
90000
80000
70000
60000
50000
40000
30000
20000
- 10000

--10000
~-20000
--30000
- -40000




il

|

L L L]

Q
v
dee

10
20
30
40
50
60
F70
80
90
100
110
120
130
- 140
150
160
170
180

=190

2 (ppm)

Figure S78. HSQC spectrum of 24 in DMSO
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Figure S79. COSY spectrum of 24 in DMSO
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Figure S81. NOESY spectrum of 24 in DMSO
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Figure S82. NOESY spectrum (enlarge) of 24 in DMSO
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Figure S83. Structure and population of the low-energy ®B97X/TZVP PCM/MeCN
conformers (> 1%) of (35,4R,9R,13S5,16S5,275)-24.
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Figure S84. Structure and population of the low-energy ®B97X/TZVP PCM/MeCN
conformers (> 1%) of (35,4R,9S,135,165,275)-24.

A Veh/6 Veh/4-AP
_ v v . — 30uM
ug WA ol bedseniie 10 UM B
S NN AL bbbl — 3 UM < 101 EC4=6.96 uM
=] O
T A 2
T oM U Uppamibiasatblth 0.3 g 101
3 o c
2 0.1uM )
o — 4-AP (10 uM) g 50
£
e — Veh(0.1%DMSO) O
w (&)
t T T T T T T 1 23 |
0 300 600 900 1200 1500 1800 2100 ven % P 5 M
Time(s) Log [6] (M)
¢ D
1501 ECse=10.28 uM P 21507 ECg=27.08 uM
< & 1507 ECyy=27.08 uM 5 sg=</ IS
2 100{ ¥ 3 &
° o o <
B3 — 3\;100 — 3,100 -
8 g 5
= 50 3 = 50
g g % 2
< = o
o
0 — r r . 2 o ® o . . . .
Veh -7 -6 -5 -4 4-AP 7 6 5 4 4-AP -7 -6 -5 -4
Log [6] (M) Log [6] (M) Log [6] (M)

Figure S85. Effects of 6 on SCOs in primary cultured cortical neurons.
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Figure S87. Effects of 14 on SCOs in primary cultured cortical neurons.
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Figure S89. Effects of 18 on SCOs in primary cultured cortical neurons.
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Figure S90. Effects of 24 on SCOs in primary cultured cortical neurons.
(A) Representative traces of compound suppression of SCOs before and after addition of Veh/4-AP to
the cortical neurons. (B, C) Concentration-response relationships of compounds take effect on
frequency and amplitude of SCOs. (D, E) Concentration—response relationships of compounds take

effect on of 4-AP induced the frequency and amplitude of SCOs.
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