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Homology model of the TASK-1 channel based on the TWIK-1 crystal (PDB: 3UKM). (a)

Residues of the bupivacaine binding site in the M2 and M4 segments ahgned with the lateral Bupivacaine
fenestrations. (b) Enlargement of bupivacaine interacting residues (c) Bupivacaine located below ICsp 12.1 M
the second pore helix along with the binding residues at M2 and M4. Modified from Rinné, 2019

(19).



RA. Right Atrium
RV. Right Ventricle
LA. Left Atrium
LV. Left Ventricle

Introduction

‘ TASK-1

|

SVC. Superior Vena Cava
IVC. Inferior Vena Cava
MPA. Main Pulmonary Artery
Ao. Aorta

TV. Tricuspid Valve
MV. Mitral Valve

A

Duration of increased
action potential

Fuente: Randa Hilal-Dandan, Laurence L. Brunton: Goodman
farmacologia y terapéutica, 2e: www.accessmedicina.com
Derechos © McGraw-Hill Education. Derechos Reservados.
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Synthesis and Characterization Phase

R, O
O 1.SOCl, 0°C, DCM Q Q H '
: , 0°C, + 1.DCM, 0°C . N 1.DCM, 0°C N _Ar
Br\)]\ Br c HoN — » Br N/Ar R1/ R —> R, H

> 2
OH 2. reflux, 40°C, 1 h l “Ar 2. RT, 24h N 2.RT, 24h

1 2 3 4 5 6

EBEEA

R4= R,= Et, Bu, isopropyl, pyrrolidine

Scheme 1. Synthesis of LA homologous compounds
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Common structural features of local anesthetics
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Results
Compound IFD Score | Pose Interactions Total Total EIS
interactions

6_prot -1052.16 7 AS3 B93, Bl14, Al18, BI118, Al2s AIl71, AlS%4 16 31.85
A198, B198, A199, B199, A235, A236, A238, A239

6_neut -1051.13 5 AS3, B%3, Blll, B114, AlLS, B118, Al2e, AlT1, 16 30.45
Al94 AT98, A199 B199, A235 A236, AZ38, A239

9 _neut -1052.34 8 AS3 B93, Bl14, Al18, BI118, Al2s, A194 A198 14 8542
Al9%, B193, AZ35, A236 AD3IE AJ39

&_neut -1050.38 g AS3, B93, Blll, B1l4, B118, Al194 A198, Al199, 13 8214
B199, A235 AZ36 AZ38 A239

5_prot -1048.26 g AS3, B93, Bll4, B118, Al9d AI98, AlSS, Bl19%9, 12 80.17
A35, A236, AD38 A239

1_prot -1051.92 3 AS3 BS3, Bl114, Al18, BI118, Al2s, Al71, A% 14 7826
Al98, A199, A235, A236, AZ3E, A235

3_prot -1045.29 7 A93, B93, B114, All8, B118, Al2s, AlT1, Al19d 14 78.26
Al98, A199, A235 A236 AZ3S A230

4 _neut -1051.27 1 A93, B93, Bl14, B118, Al71, Al194 A198 Al199, 12 73.0
AZ35, A236, AP35 A239

3_neut -1046.00 8 AS3 BS3, Bl14, B118, Al26, Al194 A198 Al199, 12 7298
AZ35, A236, AJ3E AZ39

5_neut -1050.12 7 A93, B93, Bl14, B118, Al2e, Al194 A198 Al199, 12 7298
A35, A236, AT38 AZ39

7_prot -1052.30 2 Bg3, B114, B118, A1V1, Al94 AI198 A199, A3 12 70.60
A35, A236, AT38 AZ39

2_neut -1049 67 10 AS3 BS3, Bl14, B118, Al194 A198 A199 AZ35 11 6994
A236, AZ38, A239

9_prot -1053.36 & A93, B93, Bl14, B118, Al94, A198, A199, AJ35 11 69,94
AZ36, AZ38, A239

Bupivacaine -1051.66 1 B93, B114, B118, AlLV1, Al154, AT95 BI198, A235, 11 6278
AZ36, AZ38, A239

2_prot -1050.13 g BS3, Blld BI118, Al94 Al198, A19% A235 AZ36 10 5971
AZ3IB, AZ39

8_prot -1051.78 4 BS3, B111, Bl14, B118, Al17I, Al194 AI198 Al1%9, 11 5957
A35, AZ38, A239

4 _prot -1050.93 1 B3, B114, B118, A171, Al194 AI198 A199, AJ35, 10 57.61
AZ3IE AZ39

Molecular coupling results for each of the
synthesized LA homologous compounds
and their possible interactions with key

bupivacaine blocking binding residues in the
TASK-1 channel.



Results u
TASK-1 model of the 6RV3 crystal. (a) Canal model with LA homologues aligned with lateral

fenestrations. (b) Top view of the canal. (c) Enlargement of LA interaction residues with those reported TALCA
for bupivacaine located below the second helix of the pore along with the binding residues in M2 and UNIVERSIDAD

M4.
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(a) View from the plane of the membrane (b) Top view
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A rational design of LAs homologous compounds was carried out, based on the common
structural chemical characteristics of LA, the identified pharmacophore, the reported binding
site for bupivacaine in TASK-1 channel, and it was possible to establish that the binding site of
these new compounds has similarities with bupivacaine BS. Such new compounds could be used
in the treatment of AF through the modulation of the action potential.

Through molecular docking analysis it was possible to establish the most stable poses for each
ligand with the channel, and by comparative analysis with the bupivacaine binding residues it
was possible to calculate the EIS values obtaining higher values for the LAs homologues than for
bupivacaine, which converted into interesting compounds as potential TASK-1 channel blockers.
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