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: The Kv7 protein openers are a new group of potential

clinical neurological disease therapy in recent years. In
this study, we develop a group of Kv7 protein opener
derivatives (21 compounds) to investigate their effect at
mouse motor nerve. We found that most of Kv 7 derivatives
without the effect on the activation of Kv7 channels.
Surprisingly we found that two derivatives, N~2~-2-
adamantyl-N~1~-mesitylglycinamide hydrochloride (AMMG) and
1-butyl-N-mesityl-2-piperidinecarboxamide hydrochloride
(BMPC) have the potent effect of inhibiting motor nerve
conduction. The nerve-evoked muscle contractions were
significantly inhibited by AMMG and BMPC. Furthermore the
inhibitory action is more significant in 50 Hz stimulation
than the 0.1 Hz. The frequency-dependent inhibitory effect
1s similar to that of lidocaine at motor nerve. In the end-
plate potential experiment also confirmed AMMG and BMPC
have the stimulation-failure effect at the motor nerve. The
motor nerve terminal waveform recordings showed that AMMG
and BMPC also has the remarkable inhibitory action
regarding the sodium spike. The motor nerve terminal high
frequency stimulation at 50 Hz found that AMMG and BMPC
have the inhibitory action regarding the sodium spike also
to be able to produce the stimulation-failure effect, these
result are similar that of the effect of lidocaine. In
summary this experimental result showed AMMG and BMPC have
the lidocaine-like effect and more potent effect compared



to lidocaine at motor nerve terminals. In clinically AMMG
and BMPC may have the possibility to develop the new local
anesthetic drugs in the future.

# 2 M43 ¢ Key Words: Kv7 protein, Kv7 openers, sodium spike
inhibitor, lidocaine-like effect, local anesthetic agents.



Off ¥ ;2R IR 2

7 I R R i By B BT T 3t
7 gzt WN giﬁg" A2 7LF§ E?P#\ﬁ%

HE LAl AT 2 AM- mesitylglycinamide i+ £ 4§13t KCNQ

B 2 (T BEe AT
FEae M BuAE o BEEAVE
:+4 %3 1 MOST 103-2320—B—040 —016
HEHF 103£ 87 0Lp 3 104& 077 31p

HEBEE G ¢ LFF AL R FEREE ()

FHEAFAL KPR

L adFEAc

FEEEAR A3 F R

AP EFHIASEFL A T FTANRAKL - £ B

oy s FEL
DR RS E G s 4R 2
ORI £ R 3R R AR

RN RN - Rl bl U R R

o2 BPA e FEMAR 0- eV BT 2B 43

i = %X R 104 & 10 * 30 p



Abstract

The Kv7 protein openers are a new group of potediiigical neurological disease therapy
in recent years. In this study, we develop a grofipgKv7 protein opener derivatives (21
compounds) to investigate their effect at mouseomoerve.We found that most of Kv 7
derivatives without the effect on the activationkaf7 channels. Surprisingly we found that two
derivatives, N~2~-2-adamantyl-N~1~-mesitylglycindmi hydrochloride (AMMG) and
1-butyl-N-mesityl-2-piperidinecarboxamide hydroatdie (BMPC) have the potent effect of
inhibiting motor nerve conduction. The nerve-evokadscle contractions were significantly
inhibited by AMMG and BMPC. Furthermore the inhdoi action is more significant in 50 Hz
stimulation than the 0.1 Hz. The frequency-dependenibitory effect is similar to that of
lidocaine at motor nerve. In the end-plate potérgigeriment also confirmed AMMG and
BMPC have the stimulation-failure effect at the aronerve. The motor nerve terminal
waveform recordings showed that AMMG and BMPC dlas the remarkable inhibitory action
regarding the sodium spik&he motor nerve terminal high frequency stimula@b®0 Hz found
that AMMG and BMPC have the inhibitory action redjag the sodium spike also to be able to
produce the stimulation-failure effect, these resné similar that of the effect of lidocaine. In
summary this experimental result showed AMMG andFElMhave the lidocaine-like effect and
more potent effect compared to lidocaine at mowwea terminalsin clinically AMMG and
BMPC may have the possibility to develop the negal@nesthetic drugs in the future.

Key Words: Kv7 protein, Kv7 openers, sodium spikdibitor, lidocaine-like effect, local
anesthetic agents.
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Table 1. retigabing ML-213:% H4p 247 @ 45 1218 1 & # 0 87 2 ¢

g Eigia

(t6 = 78)

CMBHC N-(3-chloro-4-methylphenyl)bicyclo[2.2.1]hepte-2-carboxamide
#3878 N-(3,5-dimethylphenyl)bicyclo[2.2.1]heptane-2-caxbmide
DMBHC

#3070 N-(2-ethylphenyl)bicyclo[2.2.1]heptane-2-carboxaaid
EPBHC

#0298 N-bicyclo[2.2.1]hept-2-yl-2,5-dimethylbenzamide
BCHDB

#0847 N-(4-iodo-2-methylphenyl)bicyclo[2.2.1]heptane-Xoaxamide
IMPBHC

#1848 N-bicyclo[2.2.1]hept-2-yl-3,4-dimethylbenzamide

BHDB

#8723 N-(4-isopropylphenyl)bicyclo[2.2.1]heptane-2-carbmide
IPBHC

#0335 1-cyclohexyl-N-mesitylprolinamide hydrochloride

CHMP

#0337 1-amino-N-mesitylprolinamide

AMP

#4864 N-mesityl-4-biphenylcarboxamide

MBPC

#4873 methyl 4-(mesitylamino)-4-oxobutanoate

MMAOB

#0340 N~2~,N~2~-dicyclohexyl-N~1~-mesitylglycinamide
DMG

#0321 1-butyl-N-mesityl-2-piperidinecarboxamide hydroatidie
BMPC

#0331 2-(1-azepanyl)-N-mesitylbutanamide

APMB

#0342 N~2~-2-adamantyl-N~1~-mesitylglycinamide hydrocider
AMMG




phenyl-carbamate retigabines i #](674)

B Egre

(& = 78)

#5540 diethyl 1,4-phenylenebiscarbamate

DPBC

#8692 methyl {4-[(1-adamantylcarbonyl)amino]phenyl}carbata
MACAPC

#5584 ethyl (2-methoxy-4-nitrophenyl)carbamate

EMNPC

#6696 ethyl {4-[(3-chlorobenzoyl)amino]phenyl}carbamate
ECBAPC

#4919 3-methylbenzyl [4-(1-piperidinyl)phenyl]carbamate
MBPPC

#1574 N-(4-{[(3,4-difluorophenyl)amino]methyl}phenyl)acatide

DFPAMPA
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COrIoI 22 3,4-diaminopyridine ( 50 uM ) plus

Tetraethylammoniuntoctde (2 mM )é
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