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Figure S 1.1. *H NMR spectrum for compound 3 (CDCls, 400 MHz)
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Figure S 1.2. 3C NMR spectrum for compound 3 (CDCls, 125 MHz)
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Figure S 2.1. *H NMR spectrum for compound 7 (CDCl3, 500 MHz)
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Figure S 2.2.Temperature dependent *H NMR spectrum for compound 7 recorded in
(CD3).S0O, 400 MHz)
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Figure S 2.3. Selected signals from spectra S2.2
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Figure S2.4. *C NMR spectrum for compound 7
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Figure S 3.1. 'H NMR spectrum for compound 8 (CDCl3, 500 MHz)
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S 3.2.Temperature dependent *H NMR spectrum for compound 8 recorded in (CD3)2S0, 400

MHz)
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Figure S 3.3. Selected signals from spectra S3.2 for compound 8.
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Figure S 3.4. 3C NMR spectrum for compound 8 (CDCls, 125 MHz)
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Figure S 4.1. 'H NMR spectrum for compound 9 (CDCl3, 500 MHz)
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Figure S 4.2. 3C NMR spectrum for compound 9 (CDCls, 125 MHz)
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Figure S 5.1. *H NMR spectrum for compound 10 (CDCl3, 500 MHz)
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Figure S 5.2. 3C NMR spectrum for compound 10 (CDCls;, 125 MHz)
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Figure S 6.1. 'H NMR spectrum for compound 11 (CDCls, 400 MHz)
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Figure S 6.2. 3C NMR spectrum for compound 11 (CDCls;, 100 MHz)

CTSEEL N —

|

rLEO'Y
8stv's
8LLE'S
LLPS'9

w0
=1-]
o0
1
00—
llll\
Lo
1 |

1

OO AN

ZEEEZEEES=EE2EE EEEEE=E=2

gLe0's

60LLY

o
[x]
—
-
~

|
|

14
4
14
rroL’ sy
|SLS 6
"0S

G

]

G

|

LLL

060E°SLIN —

|

— — -

098C°8L N —

021928 N —_
£188°E8 N —
L261's8 N~

arsg'es N —

9L9Z°SLLIN—
¢SLT 0L N —,

o
o
0~
o~
0=
©oo0
2
=

L L L

_!:5'_!'—_1

9Z0E'0FL IN —|j~
ocoserl N -
SLLO'LSLIN
£95L°ZSL IN —

6E69'99L N —
oro0'69L W —

=EZEZE]
Lo
==

(ppm]

T
100

T
150




Figure S 7.1. *H NMR spectrum for compound 12 (CDCls;, 400 MHz)
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Figure S 7.2. 3C NMR spectrum for compound 12 (CDCls, 125 MHz)

LSPEELIN —

i

|

l|‘|.|

rLS0°9E

£869'FY
00EY' LY
rSor' 8k

IIJ

EEE =EEEE=E=

Lol L

om
o
o -
o=
@ 0
=+ =
’ [

N
N
N
N
N
N
4]

S165°C8 N —_

LEBL'ES S_[U.H||‘
6veT S8 N

129868 N — 3
E

L_L
et

lppm]

l
100

0geg'ehl W —f
rLOG'OSL N —)
6988° LS N

8519991 W
LOZOB9L N — —4

T
150




Figure S 8. Effect of compound 8 injection (dose Smg/kg) on ECG parameters
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Figure S 9. Effect of compound 10 injection (dose Smg/kg) on ECG parameters
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Figure S10. Changes in the rat ECG during administration of compound 8 (10 mg/kg) on a
model of calcium chloride arrhythmia.
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Figure S11. Arrhythmia in rats caused by the introduction of epinephrine and restoration of
the rhythm against the background of the administered compound 8 (5 mg/kg). A) native
ECG, B) tachycardia after epinephrine administration, C) ECG recovery.
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Figure S12. Rat atrium bead alteration after administration of: (1) Epinephrine (2) barium

chloride or (3) calcium chloride at the concentration of 103 M. The peak - injection of the
arrhythmogen.
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Figure S13. Rat atrium bead alteration after administration of: (1) epinephrine (2) barium

chloride or

(3) calcium chloride (concentration of 10 M) against the background of compounds 8 or 10

(the peak - injection of the arrhythmogen.

Compound 8

Compound 10

(1) Injection of epinephrine after 8

|

o [ s ot |
| ‘l
bt ot A et i) i

i A

e e ez
G ~ pErEEE)
B 2 00:52:3) semae PR =T |t twn |

(2) Injection of BaCl; after 8

Reond |6
Bt Mn | Bowws | Fowons

L I TP T | ol -
LTI B TN RN R "'l'“"'-l-“-"‘”“"“"j“'""’"’“‘"’I"ﬁ"'fLIJJ-WJ.u‘r!': AR el

(1) Injection of epinephrine after 10

e [

Bt [ W |

i ) " ) , i
Wty A AN ) LU [T Nt [T M DS CAC RS
[
J 1 Do

Ut At b i e,

R ERR IS

T TRTRTN s AT A LA o
" ol Lol

DO EEED

(3) Injection of CaCl, after 8

e ]

I\ ! | 1 " {1} ;
st it bbb dorsoblede bl e tel e Ly ."ul'.‘:!-gn‘n lu‘.F!‘u' _—“\Hﬂ\l‘, I‘lun‘l!.l\‘ll.l‘huIL‘.‘-“IJ'(‘.-'.'IIILI|'.'-f,«h'fl'\'".'\".\‘-.‘l..-f-','l\l:‘l.llIJI.‘-,-I.III

T m e
T ] DD ERET)

(3) Injection of BaCl; after 10

=
5 et [ s | et |
SETve b g AR bt
- e st M A A
o
g [ P P R




Table S1. Influence of compounds 8 and 10 on ECG parameters in rats in dose 5mg/kg (x shows
the spread of the standard error from the mean data).

ECG

parameters  4p dT dp QRS ST QT Ra Ta Pa

Starting 0.152+  0.152+  0.152+ 0.016+  0.022+  0.038t 667.39+ 10459+ 226.01*

ECG 0.005 0.007 0.013 0.001 0.002 0.001 15.08 5.78 11.64
0.153+  0.153+ 0153+ 0012+  0.023+ 0035+ 624.49+ 11953+ 204.91+

With 8 0.002 0.009 0.008 0.001 0.001 0.007 20.8 6.3 6.5

Starting 0.232+ 0231+ 0232+ 0017+ 0.022+ 0039+ 721.04+ 156.62+ 218.12+

ECG 0.0008  0.052 0012  0.0008  0.001 0.001 30.2 9.8 15.15

0.24+ 0.24+ 0.24+ 0.015+ 0.022+ 0.037+  726.82+ 168.37+ 221.86+
With 10 0.0012 0.03 0.009 0.001 0.001 0.0001 28.8 15.128 12.8

Table S2. Statistical differences in the amplitude and frequency of contraction of the rat right
atrium against the background of compounds 8,10 and arrhythmogenes.

Compound ~ Concen- Amplitude, mV Frequency, Hz
tration, M

Before After Before After

8 10°% 0.156*+0.018 0.158+0.004 0.22+0.04 0.20+0001

10 10°% 0.18+0.015 0.20+0.009* 0.33%0.05 0.29+0.1
Epinephrine 107 0.14+0.023** 0.24+0.045 2.2 3.4
Barium chloride 103 0.10+0.06** 0.22+0.01 2.6 3.4
Calcium chloride 10°% 0.18+0.01** 0.34+0.01** 2.6 3.2

*P < 0.05. **P<0.01 before vs. after

Table S3. Statistical differences in the amplitude and frequency of contraction of the rat right
atrium after the introduction of arrhythmogen against the background of compounds 8, 10.

Com- Epinephrine 10°*M Barium chloride 10°M Calcium chloride 10°M
pound  Amplitude, mV  Frequency, Amplitude, mV Frequency, Amplitude, mV  Frequency, Hz
Hz Hz
Before After Before After Before After  Before After Before After  Before After

8 0.17+0.01 0.18+0.02 2.6 2.8 0.095+0.02°0.128+0.01 2.6 1.6 0.095+0.02° 0.24+0.03 2.6 3.2
10 0.18+0.07 0.17+0.03 2.2 34 0.2+0.018 0.22+0.04 22 34 0.38£0.05° 0.98+0.01 2.2 3.2

*P <0.05



Figure S14. Diagrams of interactions of flecainide 16 (A - in the electron microscopy model, B -
as a result of IFD) and quinidine 17 (C - in the electron microscopy model, D - as a result of
IFD) with amino acids of the sodium channel pore. Non-covalent interactions are shown with
lines: hydrogen bonds are purple, electrostatic interactions are red, and stacking interactions are
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Figure S15. Superposition of sodium channel blockers: green — flecainide 16, yellow —
compound 8, orange — compound 10.
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Figure S16. HPLC-UV chromatogram for 4p-{2'-Acetylamino-5-(4"*-(4-
bromophenyl)-3H-1,5-benzodiazepine-2"'-yl)benzoate}-1a,14a,16-trimethoxy-20-
ethylaconitane-8,9-diol (8)

DADT €, Sig=240.4 Ref=off (210021'200000012.0)

400 -

200 -

T T T T T T T T
2.5 5 75 10 12.5 15 17.5 20 min

Purity — 98.52%
Retention time - 13,06 muH.
Absorption maximum at wavelength 240 nm.
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