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Figure S1 Structures of compounds 14 and 15



11250 °

I 00 . C 120 o Tz
Figure S2. ESIMS of velerivaltrate A (1).
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Figure S3. HRESIMS of velerivaltrate A (1).
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Figure S4. "H NMR (600 MHz, CDCI;) of velerivaltrate A (1).
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Figure S5. *C NMR (100 MHz, CDCl;) of velerivaltrate A (1).
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Figure S6. HSQC (600 MHz, CDCI3) of velerivaltrate A (1).
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Figure S7. HMBC (600 MHz, CDClI5) of velerivaltrate A (1).
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Figure S8. 'H-H COSY (600 MHz, CDCl;) of velerivaltrate A (1).
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Figure S9. ROESY (600 MHz, CDCIl ) of velerivaltrate A (1).
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Figure S11. UV spectrum of velerivaltrate A (1).



Optical rotation measurement
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Figure S12. [a]p spectrum of velerivaltrate A (1).
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Figure S13. ESIMS of velerivaltrate B (2).
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Figure S14. HRESIMS of velerivaltrate B (2).
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Figure S15. *"H NMR (600 MHz, CDCl ) of velerivaltrate B (2).
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Figure S16. *C NMR (100 MHz, CDCl3) of velerivaltrate B (2).
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Figure S17. HSQC (600 MHz, CDCly;) of velerivaltrate B (2).
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Figure S18. HMBC (600 MHz, CDCIl;) of velerivaltrate B (2).
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Figure S19. 'H-'H COSY (600 MHz, CDClI;) of velerivaltrate B (2).
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Figure S20. ROESY (600 MHz, CDCI ) of velerivaltrate B (2).
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Qptical rotation measurement

Mode! : P-1020 (A0604606.38)

No.

No.1

No.2
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13(13)
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Sp.Rot
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Figure S23. [a]p spectrum of velerivaltrate B (2).
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Figure S25. HRESIMS of velerivaltrate C (3).
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Figure S26. *H NMR (600 MHz, CDCl) of velerivaltrate C (3).
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Figure S28. HSQC (600 MHz, CDCl;) of velerivaltrate C (3).
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Figure S29. HMBC (600 MHz, CDCl;) of velerivaltrate C (3).
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Figure S30. 'H-'H COSY (600 MHz, CDCl;) of velerivaltrate C (3).

‘. : J\_“_JUUL_/L}L\ L L_JL__

!
§

#’.

-

L]

Figure S31. ROESY (600 MHz, CDCl ) of velerivaltrate C (3).
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Figure S33. UV spectrum of velerivaltrate C (3).
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Optical rotation measurement

Model ;: P-1020 (AOG0460638)

No.  Sample

Nod  5(13)
No2 5(23)

No.3  5(33)

Mode

Sp.Rot

Sp.Rot

Sp.Rot

Data Monitor
Blank
291080  0.0093
0.0000
294210 00094
0.0000
316120 0.0101
0.0000

Temp.
Cell
Temp Paint

236
10.00
Cell
236
10.00
Cell
236
10.00
Cell

Date
Comment
Sample Name

Tue Mar 17 20:09:36 2015
0.00320g/mL MeOH
25J-15

Tue Mar 17 2009:50 2015
0.00320g/mL MeOH
258J-15

Tue Mar 17 20:10:03 2015
0.00320g/mL MeOH
Z5J-15

Light
Filter
Operator

Na
589nm

Na
588nm

Na
589nm

Figure S34. [a]p spectrum of velerivaltrate C (3).
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Table S1. Dose-related effects of compounds 1, 6, 7, 11, and 12 on peak currents of Ca,2.2.

compounds concentration (uM) Inhibitory ratio (%)
Blank control 0.1% DMSO 1.2+0.8
1 1 7.3£3.1"
3 21.747.3"
10 55.9+3.3"
30 59.945.2"
60 64.3£3.9"
6 0.6 9.542.5"
1 23.3x2.9™
3 38.2+2.8"
10 56.85.7"
30 61.127.8"
7 0.3 2.5+1.4
1 30.6x4.4™
3 51.4+8.4™
10 59.3+5.4"
30 57.2+7.1"
11 0.3 3.6+2.10
1 9.5+0.9"
3 36.1+1.9"
10 63.1+1.0"
30 63.9+3.9”
12 0.6 3.9+2.7
3 17.7£7.7"
10 37.026.9”
30 61.846.7"
60 47.921.7"

All the data were analyzed with two-tailed student T test and represented as mean + SEM (n=3)

compared with the blank control, *P < 0.01, **P < 0.01.
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Figure S35. Inhibitory effects of compounds 1-12 on Ca,2.2 at 30 uM. Representative peak current of

Ca,2.2 were evoked from a holding potential (HP) of -80 mV by 50 ms depolarization to + 20 mV at 3 s

intervals in the absence or presence of the indicated compounds.
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Figure S36. Inhibitory effects of compounds 1, 4, 5, 6, 7, 9, 10, 11, and 12 on Ca,3.1 at 30 uM.
Representative peak current of Ca,3.1 were evoked from a holding potential (HP) of -80 mV by 50 ms

depolarization to -10 mV at 3 s intervals in the absence or presence of the indicated compounds.
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Figure S37. Normalized current-voltage (I-V) curves of Ca,1.2 in the absence or presence of
compounds 1-13. Ca,1.2 Currents were evoked from a holding potential (HP) of -80 mV by 50 ms
depolarization from -30 mV to + 70 mV at 3 s intervals. All the data were analyzed with two-tailed
student T test and represented as mean + SEM (n=3). *P<0.05, compared with the absence of the

indicated compounds.
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Figure S38. Normalized current-voltage (I-V) curves of Ca,2.1 in the absence or presence of
compounds 1-13. Ca,2.1 currents were evoked from a holding potential (HP) of -80 mV by 50 ms
depolarization from -30 mV to + 70 mV at 3 s intervals. All the data were analyzed with tow-tailed
student T test and represented as mean + SEM (n=3). *P<0.05, compared with the absence of the

indicated compounds.
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Figure S39. Normalized current-voltage (I-V) curves of Ca,2.2 in the absence or presence of
compounds 1-13. Ca,2.2 currents were evoked from a holding potential (HP) of -80 mV by 50 ms
depolarization from -30 mV to + 70 mV at 3 s intervals. All the data were analyzed with tow-tailed
student T test and represented as mean + SEM (n=3). **P<0.01, *P<0.05, compared with the absence

of the indicated compounds.

27



[[F71. =
I{A) & control I{A) & control (1A) & contral I(uA) € control
0.2{ -* 30 M compound 1 02| * 30 pM compound 2 0.2 -+ 30 pM compound 4

Normalization current
Normalization current
Normalization current

Normalization current

l{pA) € control I{pa) @ control
0.2{ % 30pMcompound5 0.2{ * 30uMcompound &

281 20 60
0.4 v(mv)

l{A) © control I(pA) € control
02 * 30 uM compound T 0.2] * 30 M compound 8

8

Normallzation current

Normalization current
Normalization current
Normallzation current

o«
P
-

l{pA) & control
-+ 30 M compound 9

- 20, 60
! VimV)

*

& control

I{uA)e control I(uA) © control HR) 4 30 uM compound 12

0.24 -+ 30 pM compound 10 0.2{ -* 30pMcompeound 11

Normalization current

Normalization current

Normalization current

Nermalization current

I(uA)* control
- 30 pM compound 13

0.2

8

20,45 60
v(mv)

Normalization currant

Figure S40. Normalized current-voltage (I-V) curves of Ca,3.1 in the absence or presence of
compounds 1-13. Ca,3.1 currents were evoked from a holding potential (HP) of -80 mV by 50 ms
depolarization from -50 mV to + 60 mV at 3 s intervals. All the data were analyzed with tow-tailed
student T test and represented as mean + SEM (n=3). **P<0.01, *P<0.05, compared with the absence

of the indicated compounds.
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Figure S41. Normalized current-voltage (I-V) curves of KNCH2 in the absence or presence of
compounds 1-13. KCNH2 were pretreated by indicated compounds for 1 s and then currents were
evoked froma holding potential (HP) of -80 mV by 3 s depolarization from-120 mV to + 40 mV at 30 s
intervals. All the data were analyzed with tow-tailed student T test and represented as mean + SEM

(n=3), compared with the absence of the indicated compounds.
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Figure S42. The inhibitory effects of Mibefradil (the commercial T-type calcium channel inhibitor)
and o-Conotoxin MVIIA (the commercial N-type calcium channel inhibitor) on Ca,3.1 and Ca,2.2,
respectively. (A) Representative Ca,3.1 current trace evoked by 50-ms depolarizations to —10 mV at 3-s
intervals from a holding potential (HP) of =80 mV in the absence and presence of mibefradil. Ca,3.1
was expressed in Xenopus oocytes; (B) Dose-response relationship of mibefradil inhibition of Ca,3.1.
Data points represent meantS.E.M. of three measurements at HP of —80 mV. Solid curve represents a fit
to the Hill equation with an ICsovalue of 10.4u4M and a Hill coefficient of 1.6; (C) Representative
Ca,2.2 current trace evoked by 50-ms depolarizations to +20 mV at 3-s intervals from a holding
potential (HP) of —80 mV in the absence and presence of w-Conotoxin MVIIA. Ca,2.2 was expressed in
Xenopus oocytes; (D) Normalized current-voltage (I-V) curves of Ca,2.2 in the absence or presence of

the indicated concentrations of m-conotoxin MVIIA. Results were obtained in 3 cells.
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