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The invention relates to substituted 2-oxo- and 2-thioxo-dihydroquinoline-3-carboxamides to
pharmaceutical compositions containing these compounds and also to these compounds for use in the

treatment and/or prophylaxis of pain and further diseases and/or disorders.
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KCNQ2/3 modulators
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The invention relates to substituted 2-0x0- and
2-thioxo-dihydroquinoline-3-carboxamides to pharmaceutical
compositions containing these compounds and also to these
compounds for use in the treatment and/or prophylaxis of pain and

further diseases and/or disorders.
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[Blackburn-Munro and Jensen, Eur J Pharmacol. 2003; 460(2-3);
109-16; Dost et al., Naunyn Schmiedebergs Arch Pharmacol 2004;
369(4): 382-390] -
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7(6): 737-748] ~ B BE (THIBEBFA - BEZBRFTREE
#7F]. 2005 14(1): 282-92) [Korsgaard et al., J Pharmacol Exp Ther.
2005, 14(1): 282-92] ~ A (REBREA BB EFZIERERL
B9 F] 2004; 14(4): 457-469; BEE X K » %K BRZ FRXE RN
2008 » 12(5): 565-81; k4 H FA. > B EFE 2 T LN T
2008 » 8(1): 65-74) [Wickenden et al., Expert Opin Ther Pat 2004;
14(4): 457-469; Gribkoff, Expert Opin Ther Targets 2008, 12(5):
565-81; Miceli et al., Curr Opin Pharmacol 2008, 8(1): 65-74] ~ s |
BE¥E (LaR% A 0 b REHF 2004; 172: 2054-2058) [Streng
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2 £ 37 F) 2007 > 570(1-3): 77-88) [Hansen et al., Eur J Pharmacol
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B - Vol 43> No. 1 2007 pages 58-62; £ B & # US
2007/254862 » £ B & #] US 2007/249605 » & & R & # WO
2005/049608 % s gk [EP 1 142 877; L.V. Ukrainets et al., Chemistry
of Heterocyclic Compounds, Kluwer, Vol. 42, No. 4, 2006, pages
475-487; 1.V. Ukrainets et al., Chemistry of Heterocyclic Compounds,
Kluwer, Vol. 46, No. 4, 2010, pages 445-451; LV. Ukrainets et al.,
Chemistry of Heterocyclic Compounds, Kluwer, Vol. 43, No. 1, 2007,
pages 58-62; US 2007/254862, US 2007/249605, and WO
2005/049608] -
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R X ONTR!
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RS NT X

‘ RS | R7
(D -

X REARXHERT BERHEART -
RO 27 —4 1 % 10 @8 &R F X % b )& % % (Cy.i0-aliphatic
residue) > RERKXERK—RKBE KR —42 32 10E8RTF
Z IR 8 BF R %(Cg,-lo-cycloaliphatic residue) &%, — 3 & 10 -
BIEBE W EHE KB to 10 membered heterocycloaliphatic
@ residue) » rt-ffz\ AAAERARERK— KRB K > ALY
LAMEREY S 1 Z8ERRTI BB IS LIRRT
HREBRAKERR-RBR FHEEAYDREFFE
(Heteroaryl)' A ¥ & A AR ERAKRXEBRRK —RE A LL ¥ &
AEEREH—2 1 E8 @R T RERE LIKRATE
AEBRKIEBBRK—REBEK _
R® REAZTA K & #ERTF SLACN); Z £ 7 £(CFs)
# X (CEO)H) ; AANO) ; Z A FARHEA(OCF;); ZAFHAK
(SCF3) : —& 1 £ 4 AR F5 8518 % K& (C.4-aliphatic
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residue) ~ — 4 1 £ 4 BHEFIHRBERLER A
(C(=0)-C,.s-aliphatic residue) ~ —4 1 £ 4 B R T B &
% % §, % # £ (C(=0)-0-C,4 aliphatic residue) ~ —4—4& 1 £ 4
BB R T 2 8 e 5% 2% BUK 2 ik % (C(=0)NH-C, 4-aliphatic
residue) » —# =4 1 £ 4 AHRR TR R EBRKZ8@EAE
# (C(=0)-N(C,4-aliphatic residue),) ¥ & 1 £ 4 AR TZ
R AATEALRERRARERA—XBR —2 154
18 5 B F = BS B k& 7% &, 3 (O-Cy4-aliphatic residue) ~ —4 1 £
4 18R F 08 ke % & & & K (0-C(=0)-C,4-aliphatic
residue) * —4 1 2 4R BT RERAE - —& 1% 418
BRFZREEREARBE - — S 1 24ERRTIHRBIER
#* & & 5% &% & (S(=0),-0O-C,4- aliphatic residue) » £+ 4 1 % 4
BB TLIEIREET HRERRAKERA—RBR —&
3 £ 6 1= R F X IR P8 B )& 2% K (Cse-cycloaliphatic residue) sk,
— 3 2 6 B (B EBEAEEQ@B to 6 membered
heterocycloaliphatic residue)3 % & A & KRB AK KL R XK —
KEKR BEABMEHRET -2 1 £ 4 ERRTIEHIER
o ARARAERAERARKXRERN — REKR

“RARAR R L aLEMEREZRE - R &2 -BERTF

A ZATER #E RE(C(FO)-OH) ; mix

%—E y = gh ¥ Z/IL}R u< %53% %(S(:O)z-OH) ; 5#]’}_-!%

ZRATAL —4 1 % 4@ i?%zﬂaﬂﬁk«‘%’%%~
— A

FA4EBRFBREREBEEZE - —H—2 154
B R FZREREARRZBRE-—H 41
ZAEBRRTFIREREBRAZGEERE  HP
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RREBRK—KBR, —2 12 4@BRTZH
FRERAEX - — 4 1 Z4BRRTFIHRBER
ABEEK - — 42 1 Z4ERRFIHEBERR -
— 21245 RF e AREL - — 41
E4MERRTIBEREALAERRBRE L+ 41
EA4ERRTFIEHRAEITE O SERERAR
BRRK—RBR —H—2 1 2 4@8ERTZHH
kg % A R K x B & (NH(C,4-aliphatic
residue)) —#H —4 1 24 EHERFBEHERL
B, Z B & (N(C,.4-aliphatic residue);)~ — 3% — 4 1
EAM@BERTFIBHEAEAZEIRKZIER
(NH-C(=0)-C,.4 aliphatic residue)~ —#% — 4 1 £ 4

LV EES - ES T S WY ¥

(NH-S(=0),-C;_4-aliphatic residue) ~ —4&—4 1 %
AR TZRBRBREELAR -G 1E4BRERTXZ
A& By ke 7% A & K RO B X (N(Cis-aliphatic
residue)-C(=0)-C;_jaliphatic residue)k —#% —4 1
EAMBERTIBHERERER -G 12 4@8%R
T B b e & X ERKZER
(N(C,.4-aliphatic  residue)-S(=0),-C;.,  aliphatic
residue) ¥ 2 1 Z4ERRE T EELT

EALERERRIERR—ZBR —E2 3 26

BaRFZEREEREAR— 3% 6 B #HEH
Bl HFEALLREBRARRERA —RE
RAREXAMERE—4 1 2 4R F2
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gz Hhns R R-RARAFTEZSH —ME
| THEARRT >
R’ 4&5% S 1E210@REFZRBERE  RERARETRA

—XEKR —4 3 2 10 BRETIEBE ERE
(Cs.10-cycloaliphatic residue)®— 3 % 10 B X RS IE &
A AELOLAERRAERR - ABRAALFEABE TR
Bl —4 1 Z8MEBRTFIBPIERE  LRRT & RE RN
RERAR— RBER
e KK — 3% 10 BHRBHEHIEAEIFRLT % 3 %
10 Bz BB ERLAGES—RRTRYE -

g “BEHERX R BHRERARLR TEAAISRAM  BER

ke
A EEAERL R CRBREBEAL TEAKEERK
toé

HA IR R RBFERA” - RBRARK RHH B
REXETRAMD T  “BRAR—RBRFHEAES—MEBEAET
Sl R HETRALARK - BEHLEAEMZIAERT  Ha
Ba R R #mFRTFAMA AANHL) #—2 1% 4 M@
BFZ R ABRRZIEL —R—4 1 2 4EERTIAEE
# £ X = Bz R (NH-C(=0)-C,.4-aliphatic residue): —#% — &1 £ 4
BB FzREpEREARBARKRZIEL #X ZAFALE
—4 12485 RTIRHEREARAL — 21 24ERRTX
B EEASZEAL S RAEXCSH): ZAFAE —2 1 £ 4 1@
B¥zmpemit aismi — 412 4B8RTIHEHE
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RERGE — 2 1 2 4BRRTIREALALARGBE 5 —
w—2 1 2 4 BRERETFIEEEEARA @R
(8(=0),-NH-C,_4- aliphatic residue) ; § &K (CN); Z # F X 5 &%
HBE L N1E24BREFIBHERL, —4 152 4@%RF
IR EARR — 2 1 24 @8R FIHEEBEEALL
S3Z6MEBRTIERBHEAL —3Z 10 BHEREEER
BEfrdk s —#%—4 1 £ 4 1@ @%Zﬂaﬂﬁk“‘k’%f&ﬁlﬁiﬁﬁﬂii&&
— 1 Z2A4BARR TR ERIRAZ 6L
A "BEWFEEL R OBREBBREAL —RXBAR
R AHBIHEERT > BBRR-RBEABIEARE VY —EEEY
THARIFIBRAABRK -—RBEEAELE 2RI AR T &
QRACRCR-RERT HERE —H—2 12488
BRIZIEHEREARKZ EL -4 1 24 ERR T
BRAXRBARZEE, -2 1 2488 FBEASELIRAZ
el — M-S 1 Z24BARR TR EREABZRGBARKRZEL
18] &, & (=0) ; z«ﬁi(OH) ZATAL —S 1 E4BBREFZR
B ERALA — S 12485 TXHMuERERALSE S 5
@ i z-f7HR: -2 12 4EBRTIIHIERE LR
BEX — 2124 R TR ERLZRBL —4 1% 418
BERTFTEHEREIAERBEL —#H—2 1 24 @8R F2H
Bl g RBMAZ kL A ZAFEA BEX 4 —41
FAEBRTLIEHERL —4 1 £ 4 ERRTFLEBERL
HFEX L2124 RTFTIEHERIALEZER —4 3% 6
. BHRFZEBBIERE — 3% 6 BEXRERBIEZL ) Bk
B~ #H -2 1240 TIHHEAIRRZIBIEL R —#
12408 R TFZREBERERRZGBERL

e
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HA FER A BFEFER -RBRBRR AHBEZE
AT BRA-RBRGERES—EBEa G TFTIARIFZ

BAREABRKR -—IBEAELEALMIART HaFm &R
w0, WY wo
BERT A AKX £y ‘é‘”‘oj SN ‘e’J  —dk— 4 1% 448

BRTIZIEBFRAERIABRRZER —H=_2 1 24 BETIE

BHRABRKRZEL — -2 12 4ARRTFIBREAELE
Eﬂlﬁ‘z}]ﬂ?% e 1 EAERRTIBHIER LB AR
IAVED: P ﬁyaﬁ?%%°aélé4@%ﬁ%z%%ﬁ&
RAaL: 2 1 24 EABRRFIHBEALZARESRL S AAaX
F—ﬁh"’F’%f& A 1l ZAMEBRRTIRBHEBHRE S RERBE
—4 1 £ 4 @5R -T2 082 % I s 8k & (S(=0),-C,.4-aliphatic
residue) s — 42 1 2 4 @R TZ B REREIAERmE KX —#—

S 12 4EBRRTIHRRERRKRZIREBERL > LA =5
%:%%:ﬁ%: S 1EA4ERRTIMBERE S —
BB TFZRERERZL — 2 1 2 4ERRTFIBHER
EEABR — 3 EZ6EERTIEBHERE — 356
BERAIEAEL D RT EBenzyl) s FHE S By HE  mEkE
— K21 E2ABARBRTF IR REREBRRAZIER AR —#H =
EAMBRR TR RAELARKRZ@EER

LRI DT IR

1-2 3 N-(4-F &K F &)-4-7 £ -2-fk-1,2-= & ohoh-3- i
(1-ethyl-N-(4-methoxybenzyl)-4-methyl-2-oxo-1,2-dihydroquinoline- R

o

q:'l
4
3

\

)I'.‘m)«g

3-carboxamide) *

HEM KL HEIASY 5 H %4 [Racemate) ; #H ok R
(Enantiomers) ~ JE # st £ # 4 (Diastereomers) ~ # gk £ 3 4% R, A4
TP REZFHREBYRF LR AR Y R IEHBR A B,
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BEM RABTHEZIBRABRBEZIH X > REHILHZH K
R KRS -

ABERAZHE " 1E210 EARERETFZIBBERL” » “&1
ES EARRTIMBEBREAR" » "2 126 AR TIHBHIEHR
A "1 E4MEARRTIREBREERL & “©1 2 288K
TXHRERAEL FALAERAIZATobtbh ka5
ERIEEX  ETAIBREHARERARERARARXRERK — KK
RoaF 12108 1 E28MERR1IEZ6MEMRIEZ4MEHR1E2
BmRTF &5 421 £ 10@% R Fx ik (Co-Alkanyl)

2 % 10 8B T2 A (Coro-Alkeny) B 4 2 £ 10 E5E F2 4k
3 (Co10-Alkynyl) A & 4 1 £ 8 B8 R F X 4t 5 (Cis-Alkanyl)’ 4 2
£ 8 EHEETZHE(Cos-AlkenyD B4 2 £ 8 BB F2 ik ik
(Cos-Alkynyl) A B4 1 £ 6 188 & T2 )% %(Cis-Alkanyl)» 4 2 £
6 BaR FZHE(Cre-AlkenyD & 4 2 £ 6 &R F i
(Cr.6-Alkynyl) A B & 1 £ 4 Ba R T 25t 35 (Ci4-Alkanyl)> 4 2 £
4 B RTFZHECrs-AlkenyD) R 4 2 £ 4 B /‘?%—Z}%%
(Corg-Alkynyl) > AR 4 1 22 EHRE Tl > 4 2 @K -FIA
@ LiH5RRS2MERRTIRE  EHRERT ﬁff aEE Y —
| 18 C-C#4t(— C=C-4)Bk X 0¥ %) —f@ C-C=4t(— C=C-
) BEAEZRBFREREEGEZAREDAKR R AR &K
AKX - BEZL1E210EuE T EAZIZLGEAG T A
M2 B~ a7 A Methyl) - 2 & (Ethyl) ~ iE & & (n-Propyl) ~ 2-
& #& (2-Propyl) ~ iE T & (n-Butyl) ~ 2 T X (Isobutyl) ~ & =T &
(sec.Butyl) ~ # = T X (ter. Butyl) -~ iE JX # (n-Pentyl) ~ & X £
(Isopentyl) ~ # /% & (Neopentyl) ~ ik @ # (n-Hexyl) -~ iE & %
(n-Heptyl) ~ iE ¥ & (n-Octyl) ~ iE £ FE (Nonyl) & iE & K (Decyl) - &

13
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x4 128 EBRTFIRAZIHEEFEAG T I AmZIHF
u%?%\ %\ﬁﬁ%~zﬁ%\iT%~£T£\%;T£~
= CERE BARE - HARE “EREAREFR -
ﬁﬁzA1§6@ ﬁ%z%%z&%%&é@Tﬂm&zﬁ’
Ao PE A - ERA AL ETE -BTRA-F=_TH% -
B=THh - -ERE EXAE -HAREARAELE KAEZS 1 £ 4
B R TFirAZ AL GEATEA LA - ERE -2-AL - ET
E- B TR -RBRERF=Z L BEZS2Z210M@8RETX
Jﬁ%zﬁiWMgémT¢Mm&zﬁ’neﬁ%a%ﬁ(c
% )(Ethenyl/Vinyl) ~ % % % (Propenyl) [# -2-% & (-CH,CH=CH,) ~
% -1-# 3 (-CH=CH-CH;) * & % % % (-C(=CH,)-CH3)] ~ T % %
(Butenyl) ~ /% % % (Pentenyl) ~ & # & (Hexenyl) ~ & ¥ % (Heptenyl) ~
=¥ & (Octenyl) ~ 4 % (Nonenyl) & &} & (Decenyl) - #4£ 2 2 2
Z8MEBBEFIHAZARAGEAG T AR Lo TH
R(ZH) - AHE (B-2-%% - ®-1-HE - BARHEL) THE
AR -CHE -BHEEAREHE BEZS2FEZ6MAERTX
BWRZAAGEAG T AR Lo eHEACH) aH ik
(B-2-% & ~ ®-1-F & ~ ﬁ—l’ﬁﬁ‘ﬁ%) ~THRE S RBERTHEE -
BHEZAL2Z 4R TF2IHAZBZAGEAG T ARIEF -
RoeHERE(TH) AHR(R2-HE - B-1HK - ZAHE)
BATHRE A2 2Z10ERRFIREZIZLMGER G TF
MRz B A &3 Tk £ (Ethynyl) ~ & # 3k (Propynyl)[ /& -2- % &
(-CH,-C=CH) + &-1-# % (-C=C-CH;)] ~ T #k % (Butynyl) ~ &%k
% (Pentynyl) ~ @ ¥t & (Hexynyl) - & % % (Heptynyl) ~ ¥ 3 F&
(Octynyl) ~ £ % % (nonynyl) & % j& X (decynyl) - &2 x4 2 £ 8
BREFZhAZIALAGEASTHARZIHE  HaHFTHRE -

14
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AR AR(R-2-E ~ B-1-BR)~ Tk R -orik- ki
EBRFRE BEZAL2Z 6ERBRFIREAZIREIGEAGT
Gl B RatE ki - AmiA(®-2-%k ~ ®-1-3 %)~
R RBRERTHE BKAEZLS2FZ 4B T RAZAL
FEATHE - AREE-2-E - B-1-FB)ERTHREL -
AERBHFTZHE “C3Z60ERRFIERBERRL &
"B3Z10MEBERTIREMBHIERARGIREALE 3456
BaRTFAE3~4~5-6~7~8~9~ % 10 E#FFZRMKIEIIE
maited EFLAxBEATAEGPRAMER (BFL45FF
R) REBBRARERR —RER - BEEIEAXTH G IEMPE
B THRZIBEGEREIAIERELESCEIHEZIELBEX - RIBWH
RERELTRAF S fof ~ ()R~ (B)BK - FHFX
(Aromatic group) > RIEFBFRE LA LES > FRAEBRAREETK
—REBERZIEBHIE - BEBHE - FEEAREFAEAFAR
S3Z10MEARRTIRBRBYREREATE-—FIUAE-—REEH ‘Ei%
o Bl ik FIER21)EEARER[222]F K - KA 4
3Z10MEuRTFIREHEREFEAGTHARIH Lok
® 3% & 3 (Cyclopropyl) 5 3 T # (Cyclobutyl) 3% /% & (Cyclopentyl) ;
3% & A& (Cyclohexyl) ; 3 & # (Cycloheptyl) ; 3% ¢ % (Cyclooctyl) ;
3% £ ¥ (Cyclononyl) ; 3g & X (Cyclodecyl) ; 4 Az % (Adamantyl) ;

. Y
@ @/ @ @/ , 3% JR ¥ 2 (Cyclopentenyl) ;

o ﬁ‘ﬁ (Cyclohexenyl) ; 3% & % & (Cycloheptenyl & 3B ¥ % E‘s
(Cyclooctenyl) BREZS3EZ6MEERRTIEREEERLGER
mTFHamH  FaERAE -RBTEA -RARA -BTLEA KR
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AHRERBRTHE
ABEPAYTZHE 3E6BERBHERAL & “3£210

BEHRBEREBEAR” RIEINEOLLS3E6M BF3-4-5X61E
BEAREBEA3E10 B 3-4-5-6-7-8-9R I10MEEKE 2tk
KAkl raEFER)IBERERBREAL - AFLaF £ )
— 18 > Bl 0 —REZMEHRRTHIEL T I AR IFF ML
AMZBRTRER FARIIBRR LB L -BRRTH  mmEik -
SEF -DAAERKS 1 £ 8 EHEERTIRARKZIIE FRELE
(N(Crsalkyl)) > #2 5 F A B A (N(CHs)-)» P 2B & B TH4: %
BRARAREBRR—RBR - EREEHREAERTHANEMAERT

R BEREFEARZERBEEEIHBI LRAEKX - EERBY
Y& B AT BB 50 2 g - (30 )k ddo - (BR)IRAE R KE ~ 35 Bk
RBFEBERAIAGES  FAERARRERAR -—RBRZ BB
s BBRIE  FEFEARBTAE  REIBEBEIEREA
ZAGTHARZIEF LS AHEEKET E(Azetidinyl) ~ RLAR
# (Aziridinyl) ~ £ 3% 3% & X (Azepanyl) ~ £ % 3% ¥ & (Azocanyl) ~
— 8.3 3% & & (Diazepanyl) ~ — %5 2 3% /% & (Dithiolanyl) ~ = &, "% -
# (Dihydroquinolinyl) ~ = & =t =% ¥ (Dihydropyrrolyl) ~ — &R T &
(Dioxanyl) ~ = #.3% /% 2k (Dioxolanyl) ~ = £ 3% /& % (Dioxepanyl) ~
= &t % (Dihydroindenyl) ~ — & =t =€ & (Dihydropyridinyl) ~ = &k
w# 2 (Dihydrofuranyl) ~ = &, £ & 9k 3 (Dihydroisoquinolinyl) -
o3| o 3 (Dihydroindolinyl) - = & & »3] = & (Dihydroisoindolyl) ~ =k =&
#% % (Imidazolidinyl) ~ £ *& o % X (Isoxazolidinyl) -+ =% %k £
(Morpholinyl) ~ 3% & T % % (Oxiranyl) ~ 3& £ & b (Oxetanyl) ~ b7
% & (Pyrrolidinyl) ~ 9k [ @ # ] % (Piperazinyl) ~ 4- % K55 &= &
(4-Methylpiperazinyl) ~ >5 & == ¥ (Piperidinyl) ~ =t =& wg %X
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(Pyrazolidinyl) ~ =t v % (Pyranyl) ~ w & = =% X
(Tetrahydropyrrolyl) ~ v &, ttvd }E(Tetrahydropyranyl) sl
(Tetrahydroquinolinyl) ~ v & £ % =k J& (Tetrahydroisoquinolinyl) -
W & "5 w5 X ok X (Tetrahydroindolinyl) -~ w & = =% #%
(Tetrahydrofuranyl) ~ 19 & bwg & (Tetrahydropyridinyl) ~ v &, & %
#&  (Tetrahydrothiophenyl) ~ wW & = = ] ok H
(Tetrahydropyridoindolyl) ~ vg & # J (Tetrahydronaphthyl) ~ vg &
# Z (Tetrahydrocarbolinyl) ~ wm & B & o wb =z
(Tetrahydroisoxazolopyridinyl) ~ w9 &, »&=¢ Jk (Thiazolidinyl) & &% X, "%
o & (Thiomorpholinyl) e
ABEWBOFTZHE “FEHEL BGHEL66E U BEREZFE
% a8 At& 4 0 &4 KK (Phenyl) & % 7 (Naphthyl) o & — 5 F X T
AHRAEBRRKRERK —RBR > APFHFEAZIRARET248E %
TRETEEMPERTRIFERIMGEL - FAETH 4
THEZRTRIFEEAIBEARBRALEBAEAXNLES - FHFRALTH
% ohaFe ~ (FRa)ktade - (B)BBRWIE - FH % XBEFEHER
Rbme PRAERAXREBRK -—RBERZERBHIE 38Kk
@ aisnrsint EHOIZFAZIMTE Xt R B
% & (Benzodioxolanyl) & X it — 4.3 & & (Benzodioxanyl) -
BESHFEIGEAG T ARZIF Lo REA -84 2-8%
FEAREE  EFLATAHAERRRERKR—RBEKR - — 43
BREIFHFRELRXE  REBRARRAERAR—RE K-
AERRYFIHME "BFEAR REX-ELEEV 1 -wR
B2 3 ARSERRTZISR6BIEFFRBA L P2
BETHEARKZALAMITIARZIH Lo - RAA
RTALGHEFSFEABZRETLERABRARKE —RBARAK  ARK
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BEBFRZIHERT  BRAETAEZARRFTRA LT EAEMTHEZRT
T BFFAZBEL BALBAXZBBETHERETRERT
R BFFERARAZIBEAAER - BRFFALTHELRSE 14
BB R$BRAGZ R A FHRRAATHG 5 b taf (3
W)tade » (BB IRRF FARRBESERBAR  PHRERER
RIERBRARARXRBRBRARZEBRE  BRBWIE > 55 %%ﬁr‘?ﬁ
FAERE REXBEFAFEAEAGTHARE > LaEX

ok v 3% (Benzofuranyl) fz’pij_ﬁ_“ili“&%(Benzmmldazolyl) ~ KA eEn K
(Benzothienyl) ~ X it - — (Benzothladlazolyl) Kt ogEed X
(Benzothiazolyl) ~ X i = =& 3k (Benzotriazolyl) ~ X 3 & =& X
(Benzooxazolyl) + X it »& — =& X (Benzooxadlazolyl) ok ok ok K
(Quinazolinyl) ~ % =& 9k & (Quinoxalinyl) ~ =F = %k (Carbazolyl) -

ok % (Quinolinyl) + = X i =k =4 & (Dibenzofuranyl) - ,.zs_:lf_v?.;v\}j_k
(Dibenzothienyl) ~ ok % % (Furyl/Furanyl) ~ =k =& %k (Imidazolyl) ~ =k
o f o e FL (Imldazothlazolyl) ~ w3l o X (Indazolyl) ~ & 2 £
(Indolizinyl) ~ 3] o & (Indolyl) ~ # (Isoquinolinyl) ~ # v =t
# (Isoxazoyl) ~ £ & = J (Isothiazolyl) ~ #3] = & (Indolyl) ~ ZF=e &
(Naphthyridinyl) ~ #& =& 3 (Oxazolyl) ~ & ==& 3 (Oxadiazolyl) ~ 9k [ &
# ] % (Phenazinyl) ~ % =& % # (Phenothiazinyl) ~ Xt %[ o # | &
(Phthalazinyl) ~ ==k 3 (Pyrazolyl) ~ =beg & (Pyridyl) (2-wb=g & ~ 3-
b oz A~ 4-wk o & )(2-Pyridyl ~ 3-Pyridyl ~ 4-Pyridyl) ~ =t %% %
(Pyrrolyl) ~ <[ o # ] % (Pyridazinyl) ~ & =% 3 (Pyrimidinyl) ~ =t[ &

# ] & (Pyrazinyl) ~ "2 #4 % (Purinyl) ~ wk[ @ % ] & (Phenazinyl) ~ €%
# (Thienyl)(Thiophenyl) ~ ==& Jk (Triazolyl) ~ w3 = Jk (Tetrazolyl) -
72 o % (Thiazolyl) - %€ = =& % (Thiadiazolyl) & = [ v # | &
(Triazinyl) » ke 3 ~ s & ~ wBob K ~ Eok X BBy K A K
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1£ o
AERAOFTZHE “FHEX - BFEEL - BEBBERAER
BREGEZEEAEBH -2 124 BARETFIELEER -2 1% 8@
mRTIEEIERE” FRT “FHRLE -BFEHFE BEREE
BRAEREBEEARL FLARZZELABTEA# G421 2
AERE FTZEERZA— 21 E28EBRFIREEREAZ L&
BB - MABFRZIAS 1 Z4EBRTFIEEERS 1 X2 84E
BRR T IRTE L BREHE  AERKIAERK —XBKR -
AR RZAS 1 £ 4 ERRTIBWETAEE—Fthf Xk
o  PT B —2 1 £ 4 @R T2 kEK(C salkylene) » —4 2
Z 4 1B R T K (Crs-alkenylene) R4 2 £ 4 AR T2 5
B 35 (Ca.4-alkynylene) - Bk Z Z ZMEH LTSI ¥ 24 1 £ 8 As
BRIZBAIE FPRELAZS 1 28 @R TIIBBIETAH
R kfaf > PETEL 1 2 8 EaRTZhBELA
(Cis-alkylene) » & 2 £ 8 A& T % 3 (C,s-alkenylene) » 3,
4 2 % 8 @ /?%ziﬁ_kk%(czg -alkynylene) - &1 2 EE 54 1
EAMBRIFZIBH AL - S 1 Z4EBRRFIHBREEAR—42
ZFABBRFZINOERE 21 2 4B RFZHhBREALIHE
Z EFE o fﬁ‘zﬁﬁ%“'\ 1 28 EmETIHBERGE—21 £ 8
B2 R T2 B e 2 228 @EHBERTFZAHEEL 4 1% 8
18 5 R %z}k%k«‘%éié‘&z%a‘% BiEZ4 12 4BERRT
ZHBERGEAG T ARZIH LR T EAGCH-) - 1,2
% Z % (-CH,-CHy-) ~ ¥ X % ¥ X (-CH(CH3)-) ~ 1,3-% & £
(-CH,-CH,-CHs-) ~ ¥ %-1,2-3 Z % (-CH(CH5)-CH,-) ~ Z 4 & 7 &
(-CH(CH,CH;)-) ~ 1,4-% T % (-CH,-(CH,),-CH,-) ~ 1-% %-1,3-3 &
% (-CH(CH;)-CH,-CHp-) ~ 2- ¥ # -13- =& & #
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(-CH,-CH(CH3)-CH,-) ~ 12- = % % -12- & 2z %X
(-CH(CH3)-CH(CH3)-) « 2 #-1,2-% 7 % (-CH(CH,CH;)-CH,-) ~ 1,2-
% & T #(-C(CH;),-CH,-) ~ /& & % ¥ & (-CH(CH,CH,CHs)-) ~ 1-F
£-1-2 A3 F X (-C(CH;)(CH,CHy)-) o 22 42 2 4 @R T
M EGEAG T ARZH  LaiTHE(-CH=CH-) - 1,3-3
% % % (-CH=CH-CH,-) ~ 1-%¥ £-1,2-% Z # % (-C(CH3)=CH,-) ~ 1,4-
& T -1- % £ (-CH=CH-CH,-CH,-) -~ 1,4- 3 T -2- % %
(-CH,-CH=CH-CH,-) ~ 1,4-% T -1,3- =% # (-CH=CH-CH=CH-) ~ 1-
P & -1,3-3 & % & (-C(CH;)=CH-CH,-) ~ 2- ¥ £ -1,3-% & % X
(-CH=C(CH;)-CH,-) ~ 12- = ¥ &% -12- & Z % %
(-C(CH3)=C(CH3)-)~ 1-Z % -1,3-2 Z % 3 (-C(CH,CH;)=CH-) - ¥ 1
2A2FZ 4 AR T RRAGEAG T AHARZIAF L 1,2-
Bk ECC=C)1,3-BH R E(C=C-CH-)1,4-Z T-1- K (-C
=(C-CH,-CH,-) ~ 3-F #-1,3-% & 3 £ (-C=C-CH(CH;3)-) ~ 1,4-% T
2-% % (-CH,-C=C-CHp-) ~ £ T-1,3- =% £ (-C=C-C=C-) - &1
245 12 8ERRFIIBRAGEARTIARIFF Lok
BPRA12-Bo A - FRBEFPA13-BHE PE-12-BC K -
RABFHE14-BTHI-PE-13-RE2-FE-13-28/%K -
12— P A 12Dk CE12BCE 1,22BRTE - AAD
W ~1-PE-1-2EBF R 1,52 % & (-CH,-(CH,);3-CHy-) ~ 1-
¥ & -1,4-3 T & (-CH(CH3)-CH,-CH,-CHy-) ~ 2- W 3 -1,4-% T %
(-CH,-CH(CH3)-CH,-CH,-) ~ 1,3- = ¥ % -13- & & %
(-CH(CH;)-CH,-CH(CH3)- ) ~ 1,2- = ¥ % -13- & A %
(-CH(CH;)-CH(CH3)-CH,-)~1,3- 3 £ % % (-C(CH3)>-CH,-CH,-)~2,2-
w K -13-3 & & (-CH,-C(CH;3),-CHy-) ~ 1-2Z % -13-% & X
(-CH(CH,CH3)-CH,-CH,-) ~ 2- Z % -1,3- & & X
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(-CH,-CH(CH,CH;)-CH,-) ~ ¥ & % & T % (-C(CH;),-CH(CH;)- )
1-2 3% -2-¥ %-1,2-% ¢ # (-CH(CH,CH;)-CH(CH;)-) ~ 1-¥ %-1-2
% -1,2- % ¢ % (-C(CH3)(CH,CH;3)-CH,-) ~ 1-& £ -1,2-5 2 £
(-CH(CH,CH,CH3)-CH,-) ~ 1- & % -12- = ¢z 4
(-C(CH,CH,CH3)-CH,-) ~ T & % ¥ % (-CH(CH,CH,CH,CH,)-) -
A A KX B P X ((C(CH;)(CH,CH,CH3)-) ~ — 2 # = ¥ %
- (-C(CH,CH3),-) ~ 1,6-3 & % (-CH,-(CH,)4-CH,-) o #4224 2 % 8
B R F2hHEGEAG T AR LaTHi - 1,3-
BAHE S I-TR-12-BHE14-BT-1-%E -~ 1,4-BT-2-%
B L4BT-13-2H% 1-FPA-13-B8FE - 2-FPA-13-2/
HENL2-—FRN2- B HE1-TR-13-B 0 H L 1,5-3 %-1-
W # (-CH=CH-CH,-CH,-CH,-) -~ 1,5- & & -2- % %
(-CH,-CH=CH,-CH,-CH,-) ~ 1,5- & & -12- = % %
(-CH=CH=CH-CH,-CH,-) ~ 1,5- & X -1,4- =— % £
(-CH=CH,-CH-CH=CH,-) - &1 2 4 2 £ 8 A= R T S A {58
Al Taamz®E Lo 12-22080K 13- 2F/kL- 145
T-1-8e 38 ~3-FR-13-Z@kE - 1,4-BT-2-% K BT-1,3-= %
@ i 137 % % A(C=C-CCH)) ~ 1,5-3 K-1-pe & (-C =
C-CH,;-CH,-CH,-) ~ 1,5- 3 /% -2-% % (-CH,-C = C-CH,-CH,-) ~ 1,5-
B %-1,3-=% X (-C=C-C=C-CHy-) ~ 1,5-% % -1,4- =4 £ (-C=
C-CH,-C=C) -

M2 “RRAERART & “BBEBERETRRA” %&%%ﬂ‘/@‘zﬁ%i&
RERE  ABEAZIHE “BRA-RBAR” BAHEELRRARX
HORTK Bl E Y —EE A b R B2 KRR
K\3&&&&@&&&*&?@&%§aﬂ%zﬁﬁ%’ﬁa
ERA K - BR - BFRTF AE -REA - —#H—24 12 4E%ER
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FrmpEREARKZIIEL —H—2 1 2 4 AR TIHEHE
RABEBRARZIIEE - —#H—& 154 ﬂﬂ %R T Z g B 18 5% R A
A A Z B - £ (OH) ~ %L“F’%L}EQ ~—4 1 32 4EBERT
ZHEBREAERE - S 124 EBRRTFTIBREREEIRAE - &K
fRIE - ZRTFHRE A41£4@&E%<hhwm% ¥o K 5%
mA -2 12 4EARTFIEEELAREL - —& 12 418
BRI ERLAARRGRL - —H—2 1 24 BARERTZ)E
REARARARZRBERE - RE -ZATE BEX KX —21
FABBRFZRBBERE  — 2 1 Z4BRETFTZIHEFRERZR
BE- L 124K TFTIRERRAERAEEEL —2 356
B EF2BEFERA - — 3526 EXHBERBREAL B
BEs— -2 124 BRRTIEHEREIRRZIBIEER -
1&4@&@%&%%%&%&&2%%%°%%ﬁ%kﬁ
&%% EZME BRRBRA GEAFEXRIMEARTE
zkﬁﬁﬁtﬁ*“%,wwamﬁﬁ~ﬁmﬁﬁ%’@iﬁ?
AR222-ZRACEZHER AARTRALE L o 1-8 K-4,4-— R
T2 R ER S A RARZIEME > RAETHR —RREK
DR - BRI T mAe B KT RV R A - ®
A “BRBEART L “BEBHEAL CHAHEX
BEABEHAZHE “BRA-REBR BHEBERBRARBERR
Ko BlaedEr—EEAGTFHARIHZIRREERRK - =
ABRABRWRBRA -—ZABBHLEALEMZER T HaFam
B2 BMERF -HE -REX - #H S 1 E24BBRERTIE
ERABRRZIGERE  — A 1 2 4EBRTFTIBEHERAEIR
ﬁz%%~~ﬁ~;1é4mﬁﬁ%<%hwﬁﬁﬁ£mﬁz%
E-— #2124 B8R TFIEpEEARBRARNKZ R -

\

ﬁ
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R ZATAX - 2 124 AR FIEHERL
1 BmR T RERERKRAK - AAE - =4
Tz Reremk gL -4 1
4 R REX - —S 1 2 48R FZBH
BERAEXRGBE - —#H—2 1 24 BREREFIREEERLIRK
% B TR -BE -ZEX-—21Z24068%K
TR RER-— S 1248 RTIRBREAEREZL - —41
ZFAM@ERETFTZIRRBRARAEAZL  — 432 6B RFXH
P TRk —3 26 BXHRBHIERE @izl —#%— 41
EAMEBERTIREREABRAKZBREAR —K—_4 1 % 4 @5
RTIZBHREERBRAKZIEER - AR SZ RBRRKZIBEERTE
A MHE BEREAT u%ﬁ’z\?ﬁ@éﬁ#ﬂﬁ]/ﬁ%i%ﬁb\ﬂu’t&%
RERE > Pl B RBRR—ABEAHRT  » LI-—fRTEZE
Mo RAFELEEL v 1-R-3-ABRCTEZIHN - il s LRA
Z AL BB T — REZBRBAA o BURBRAA T b 48 B & K
BREELP Ee J A
BHEZ “BEHEEZAL B "BERT 2 BRREEEA G TS
@ wamzz tanf- K- -R-BERT ML AL —H—
clE4MEuRTFIBRERAARKZIEE -BEX -ZATFTAE -
—2 1 24MERRTIEFREALAAR - — 2 12 4EARR T
B REZRALAALA-2 1 2 4 B R TFTIHBEERAERLEAR
(O-(C,.4-aliphatic residue)-O-C_4- aliphatic residue)~ —#& k-4 1 £
4 187 R F = B8 B 42 3% B 2 & K& (0-(C,4-aliphatic residue)-OH) ~ %%
AREA -ZATHA - — S 12 4EBnRTIBEEAEL . —4 1
EAMBRTIBHEEREIRGBERE - —#H— 2 12488 TZ
e A RA I mEER - fE - _:_SL‘?_% =41 2 4%
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BFZlERE - —2 124 BRRTZIRBRERERKL - —
S 12 AEBRTIEBRERERAEREE - AKX KR —#
— L1 E24ERBFIHEAERABRRZIBREAR - K _21£4
B R TFZ IR AR EEEL -

B4 “BRERBERL A “BRBHEZE BRAXE
FHAHTHARZIHE ROER KB -BFRT AL
A B2 1 E4EBRTIBHREEEIARARIEE  — K =51
Z2AEBRFZIIEHRARIBRKRI L -MAK - BEX - Z/RT
AE -2 1248 RTIRERARAL -AAE - A TR
£ —4 1% 485K T8 1EH K (S-Ci4-aliphatic residue) ~
— 4 1 % 4 @5 RF 2850 % L X (SE=0),-C4-aliphatic
residue)~—#& — 24 1 £ 4 B8R T 08 b5 18 5% R AR sl i A
%%xiﬁ?%\—A1£4m RRTXpERE 21 X4

BRFZEBEREAZEE — 4 1 24 B8R TIHEHERL
RRERHEE Pﬁﬁﬂ%% s —%k -4 1 2 4EBRRTZRBEZBRA
ZEHERR R A1 ZAERRFIREHEREIRARZ @ L-

MA” XHFR B BFEL AERAZKET "B-REK
&ﬁﬁ”%ﬁﬁ&ﬁﬁﬁ&mmﬁ’wwuéy*ﬁﬁamTﬂ
MR BHZBRAREERBRR W ZRBRARGRERA— R Z B

B HAMZARTA—RBEXLFARTE RO Rk
R
Fﬁ%%‘ﬁ%‘fﬁ%‘—ﬁ%‘ﬁ‘g‘goj‘f\)‘ fJ‘?‘K*‘é\lé.41'@ﬁ

BFZ G ERARRZEL #H=_2 1 2 4BERTIBEHE
BABRAZ L —H— 2 12 4BBRBRTIEHEALAZRIR
RZERE - — R 2124 EnRTFTIREERALIRBELIRRZ
Ak - BA - ZATALA S 1 24EuR TR ERELAL -
— 4 1 24ERBRTIHRBEREEAERAL - REEX - ZATFTHE
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— 21 240@xnR TRy RERAL - BEARGBE - —4 1 £ 48
HETFXIEEREARGE  — 2 1 24 @ABRTFIRBEAL
ARBEBE s —HK—2 1 £ 4 BRR T IER LR 5565
E-ZATE 24 H4 S 1EZ4EBRTIHE
R 4 7%, 1 E2AMERRTZIRERERZL - —4 1 5 4
EBEFZ R EALAAEEE  — 23 5 6 ARR FZ R
ek — 326 AXBBERBERAL ATL X5 B
Fh mBEA —#H—4 1 5 4EERTF LG EERAZ &
Bk R —#k =4 1 E 4 ESR T 2 08B e 5 2k B 2 R A —
RBEZFART  Av Bl o ERAZ M > RAATH— XK
REORTAK © ARAKTH G E &R FARAREA -
o FELT R CBFEL LRARAGZAGTAA

wo, 0
MRZEBE RatEsR - & /ﬁ‘zﬁﬁjf}%%~£ﬁ%~ﬁ}__§~?o>~l‘io]\

o
e
2y

?)WJ‘*ﬁ~;li44 BB TFZBREBELEIRRZIEE ~ —
B 1 Z4EEBRTFIBEZABRKZI EEA-—H%—24 1% 4
BB FZRBEREREBZELARARAZEE - —#%—4 1 2 48R

@ TEwmE REmBEARKZEEX - £X - ::fL‘EP?L)i"s =41
ZF A MEARETFZIREEZERARLE BRaA - ZAFHEA-—4 1
—4& 1% 448k F

EAEBR TR EAL - BRREGE -
ZRER R ARG - -4 1 24 ERRTFIREHEREAR
Rk fE -ZAFE 21 24 BARRRTIBHE
BE-— S 124858 RTIBHREERERXR - —4 1 £ 4@
BRIZEEERAAAZE - — 23 26 AR TFIBBHER
B—326Bx%BByERE @BEEX - —#H—4 12485
RIZEHREBRIABRKRZIGREE —#H -2 12 4EBRTZH
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Wy %8 2% AR BOR 2 B AL BELFREAXRXTE A FE
gg*@ﬁﬁﬁméy*ﬁﬁﬁéTﬂ@&z%zﬂﬂ%ﬂﬁ#
AR HOSAR R R -BHERT -AEA -ZRATE-FE -
LE-BRAL - BE=TAEA - KA -z@E - 0EHHE(CEO)-CH;s) ~
¥ g5 & ¥ 8 & (C(=0)-0-C,Hs) ~ P &A% (0-CH;)  Z A F A& X -
AFTARE S PALTAR(O-CH,-O-CHy) ~ B3k ~ PALA - =
AFPHE A AX —FEEREA -FRIEABREAR-_C AR
Ao AR HBiagawk ok kg Bk A RRARE
AELAABRERAINE YV —EBEAGTIARIFIRARE
BA—ZBR HOS4R R B -BERT -AE -ZAFTE
wE~TE- ﬁﬁg‘%£T£~ﬁ% LEEK - REE - FTER
TELE - FTAEX -ZATAA - -#£#EAT7AEK (O-CH,-OH) ~ F £
%C%%~ﬂﬁ£~?%£\3ﬁW%£~hi\%£~;W£

RFAEAZAOWEIBRRELL  Hlod R R AR (F
—RBRAL) BFEALAEEHFRBRAR(E RBRAE) - REEL T
£ > BBRAAZRALNALSE ET AT EHRA(E KRB
£) R REA—S1EZI0@R T REREL (F
—RBAR) AEA 1 E 10 ERRTFTIRBHRAERTALEE
Ko Pl — -2 1 ZEA4EBRRTFTIRBRARRKRZIEL (B
—RBAR) PRK - LEA-FRER = (212 10ERRT
Z B EZE - -4 1 2 4 EMBRTIEHREREEIARKIER
R) M-S 124 ERRTZIHEFERARARKRZIELATEHE
EBH Pl ERT (FERBRAE) IR -BERBM T LEAE
—ERAR =21 Z10ERRFZIHEHEER-H—S 12 4 @5
BFzlRaiBRzERE  AFf#H—2 12 4@BERTIAE
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BARBRXZIIEEAZ S 1 2 4B RTFIBBRRELABRERTF
PP BAX, o

R A—BEZIBAREHEAT ZFERRKEXLEHRA
B Pz s R RAL -

EA—RETHEMT  ZE RBRRERL 4 BN B

EREARBRRAFTELE BT A ABEEHRAT A
BAMZHERT #Hlo RIER ZETHRATE A EEHBBRK S
K> REEJNZBRRERG B 8L BEHARK -

AEXEBERT  RERABZAZCSHWEIRALEE A%
BERFH—EALABBRAREBRR - RBRZFFELRRBFF
Ao RPEFhRLFRE  HAERERNFLGHERE  ZGE)BR
FREERFLRAH A — B Plio— S 5ARBLHEREL HEL
AAEREBRARERK —RBER - ARBRZIZFRARBESALR
EERBB)FFRRELAHTHORA -BRBEHE KEL—-2356
BHRRTIRBEERALERBERBHEERZL KEL—-3%6 8
ZHRBEBHEARE  ZAFBFEARBENFL Hlo—4 3 £ 6
BaRFXEBHEEAEALRERL R— 326 EXHRBEEHE

Q@ nirEHA A FFEAWER A —BFEALwRLES
EAFPARTAEEZI BB ERBEREL - FHEEAXBF AL
BAEARAERGTEALRERARARERAR —RE K -

AEBEERT  AEAZIALOYEIFFRAEMEL L%
% RETH — L&A 1%*“‘“314& REBX —RXBRZERERL %
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AERAGEBIAHOAREBNOZE ) —FiboHhz —
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%@é%’ﬁ%éaﬁﬁ%’ﬂuﬁ—ﬁ%iﬁiﬁ%z%ﬁ’
A H 2B R EAEY iﬁ MR RESHZ
RAEMHZH KX %Mﬁ%%i%%ﬁﬂwﬁﬁ%i%%’u&ﬁ%
¥ BAE > RKLARNEBRLTESIBHE REARHRAE
FALMZHBR  ABREEE V- HEZFTHIZIHHR/RER
E YA — A B e

b 1-ZE-N-(4-F AR FH-4-F R-2-84-1,2-= & o5 %k-3-
$BEE ARBELAHRBRZBRAR R AZNE LA 2D
BB AELEY LT AREMA ARG °

A REAGAEMBI— O S 1-0F-N-4-F 8K ¥ X)4-
WHR2-AK-12-— 85K, 3- BB B2 R W E R ALE
t T2z EAIBR > AIAESAHBIEFILHIHBX 0 AKX
HEEY—RESLEITHLZHYR/SEEE Y — 5 IH AR
e

WREABEAZ Epm #6454 KCNQ2/3 épdk T
e A 0 Bk L KCNQ2/3 473 T i@l 2 #p #] & /% KCNQ2/3 47
BT g BPRAEERSEKFRAEA -

Flieh o RBEAEAZ LAy A5G EA6TER R/ RE
2 v a4y B KCNQ2/3 47 T B8 1 s K FAR/K&ER °

REABPAZIEY DO WEEELETRARLE O LB
RERER -

WEAERAZ L R T EERATE - FE 1 RE R ER
Ao ek EH KRB EH T B R - CEE - BRA - &H

BEA  EA C SKREE| ~ BE - HEH - LA - AEH - BBA -

LA BEHIABEEH X Aol AR RBEIHBX  ©0F
2 THERBRYERER B BEERREFH KRB LHET
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BlikZ & °

BRTREEADZIES —RRILEY > wER2,THAE—HFR
FALGIBEBRMZIH X > HHGHREBRDRFEH R EZH
Mo RHBEMRALBERYZRAGMZIH X > $HEHeZ 4
M RIEHBEEHY > AETHEZZIREAGLE > W TR, THE W
AHBZBH REAAHBZEZRCHZH X > RIFEAFHZ
RENESMEREBEHTOLS AN AR ETHSZELEBH - )
oo TEAGTFAHARIH  LOERMBE ~EALE - BH - H
BH -~ RaEWWE ~ 28~ BHEE - BAER -~ BVERMH ~ H
FE >~ BRARMARFEESH -

AR ETHIIMBBABRELREAZIHEZIZEREAE
RN MmRACTIR S LT ~Boh~ 30k ~ BEIE~ R~ LAMN -
SR -BEAR-EHN XBRER > Pl R BERAREZ R
Foo AgeB| ~ MERE - BB - BEE - DAR BB T AREEZ
BAGHANESTRER R -BAaBH - - 2L EHBAZIEE
HWRABREERGRASFEEEY HHRERBRAXER - RES
RAAREMERMABTERZENRN  ZRKRASHAERY K X%
Q@ umin ARALTWRELRBELHT  wER > FEL

BERERAZBRE vRIALEABAIEREZH L TREEFEHRAR
BAERAZEARKALEY -

REAEAZEY AR TH OB EZFTRFE S84
Tk BB e "EREIEEMNEL AR BGME (%K) F
17 BR > BB L BR8] » ARATE T > F N > 1985 [Remington’ s
Pharmaceutical Sciehées “ A.R. Gennaro (Editor), 17th edition,
Mack Publishing Company, Easton, Pa, 1985] % %1% & & 76 £ 93
FXF S AR B HB ALY HRBAZRAGHEES
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FEHAFHBERRE - REAEA LRB D FRAILS Y
%ﬁ%kz%%ﬁ%iﬂﬁ%#@%k%?ﬁ#ﬁu&@mzﬁ
RO TREBEEZEEE - KRFEMR > 0.001 £ 100 Z5/27° &
ﬁéO%éﬂS%iM%”%ﬂf&%Q%EJO%iZ£9*ﬁ
REAEAZLEM/ AT RARE -

BEAERZEpARWBREESAAGHRA/ XA EA L
RARZIBEYT - REEARR/RBE > HHGAHESEER ~FM
PR~ AR MLR IR PR B RS - R
s oMB kA ERE - REE  BREE  FEMET - RIEM -
Wik AN RN EG R FTHTARIFIER -

RBEAEAZEHARDBHINBEHAGAERIER TN
BEABEOAEEEAR  BHAR  HEHER - REBEER -
BRI R MR Bk A B A B IR X B

ABKPHZEHARYEBEBESA BRI EBR/RTARE -
CAEWABRG A AR MBRBEEADZIE S —RALSY > AR
W ER —RSEELTHEZTZHBIE AR KCNQ2/3 47 8-¥ 1@
W2 o B A KCNQ2/3 47 dk T8 @ X 3 & &/ A 8 -

A ABEREFIIAFRRFEBEINDZE Y —LEd > AR
S —RSEEL T THZZHBHBAELETARG A/ RE B E D H
# B KCNQ2/3 47 FTRE BRI EFA/RKR °

AEPHED AWM 1-TE-N-(4-F ARXF K)-4-F K-2-85-1,
- R ER-3-FEEME AR E R —RIEREELETHEIZHN
B | A ¥ & KCNQ2/3 4y ik 7@ i 2 # & > &4 Al # KCNQ2/3 47
R R R Y- YER I

AERAGHSIAM 1-CE-N-(4-F /REFE)-4-F X-2-2%-1,
2-Z B EK-3-HEAE ARERE—RIBEL TR HBIA
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AV BTER B/REHE VERHGE KCNQ2/3 4vdk FRE R &
W RIS KA -
BAZERPABAXDZEY —Ld¥H REE—REBEY
BT B 2 BB A R A R B RTA A AR R — K
SHAFR/R AR HHFEOBARAR o REAR 0 BN
B LA R  NEBREERRERXMER  BH - ML
ERE  RBE G BEE ZEMEYBER - RAKABAN
ARG AMZIEGRETHARIFZILAR -
AEEEEI-TENG-FALEFE)A-FE2-8%-1,2-= 1
Eok-3-B MM UBREE RS BEL T THEIZIMBEAES
BRBR/IRTAGEORRBARIFET — R F ERA R/ RABIE 45
%%Qm%&%%’ﬁ&%%{#ﬁﬁ%%’mm&%%’m%
MR B RMEAE o BR NEAE S BRE RBE B
o EBMRET  RBER RRBRIEHIERBHZESE
TR BZER -
HAEAEERF A imzé/~mA%&F%w~ﬁ§ﬁ
RETTHIIWMBRAGLERAR/RTAGEARRARIFT
Q@ s nRR/EBE BANGRAGSEAR - BMER - H
MR MLAMER S  NEMEAEARRAE R ERRTARIFA
Z S RAF R R AT M ISR
HAFELZBLLTREBRXNDZIE S —LOWAE b —
REMBEPLETEHELIHBRAFLEBBRITED R/REH -
AENARGAMISIRBEBEIXDZIES —LEHELF
: Z2OoMER—RSIMAELE TR HBHIAE L KCNQ2/3 478
 FREZ A B A KCNQ2/3 47 8 T i 1 2 4 41 &/ 8t -
AEPARGAIARRBFAEAXNDIEY —LEHWE > W F
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2o oBER—RSIALELZ L THEIZIHYHAEBTAGR/REE
Z0HHE KCNQ2/3 47k F R B BRI EFAR/RER °
BAEZERBFAAMZIEY —LEYARIEE — RS HEEE
THZ z?#iﬂf)’*'lvxyﬁx%ﬁl‘ﬁ&/ékmi’%i%Q%J%ﬁﬂ-ﬁkZﬁ“l’*‘jc§
RRBRE/RKF NG EARSHERER - BEER - FRM
%~mm&%%~W%M%ﬁ&%k&%%~ﬁ%‘¢&%%\
BERE  RBE RBREE SHBHEY - -H#ER -~ Wik m AN
EARBAMIEHR TR BEZER o
HRAREAZERFAXNDIES —LEMRIET — RS HE
BZr TSI BAEBTAYG R/REFBERE/R LA H51%
BAGSMAR > BMEAR  AMEMEER DL MEER 0 REK
ERBERMEERRARIBFAZIER  RALGAEHER -
HFHEARBELLTREEADZIES —LEWEEE — X
SHEL T TR HNBUAFEBRZTAG R/ X EH -
ABEPZ S —BBF bR BR/RTEGLE —HALELE Vs
B KCNQ2/3 47k FRHBRRI A AR/RERZL Fik » BT —
AR EIRBEADZES RSB E—HLAL K&
RARZBRTZRFBR/IBAT REAZA R s MAR  2hx @
T~ AR LM PR R R M~ BOR
MR BRBE - RBE  -BREE - EBMHEF - RAR - T
Sk R AME N RN EGRE T ARIFLIAZIER -
HEBZAHXMTE > o3 N4 (Bennett) X 48 (Chung) #%

A (3£ 73 4% & #t[Bennett, G.J. and Xie, Y.K.]* A 4= £ A %8 Lk #  3)]
ZHREAINEREMAEEZIRERE > EmMA T 1988, 33(1),
87-107; £ REFA  EXRA LG A HEHAENEERL T HOGER
B 1992, 50(3), 355-363) T A A X KM &K B EBRER))
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[Bennett, G.J. and Xie, Y.K., A peripheral mononeuropathy in rat that
produces disorders of pain sensation like those seen in man, Pain
1988, 33(1), 87-107; Kim, S.H. and Chung, J. M., An experimental
model for peripheral neuropathy produced by segmental spinal nerve
ligation in the rat, Pain 1992, 50(3), 355-363] » R B35k (#]4w » RE
WTIHAR L ER (REEREHMF > 72,74 79 (1941))] e.g. according
to D'Amour und Smith (J. Pharm. Exp. Ther. 72, 74 79 (1941))2.4% % #k
HER(Fl4e > BRI D. A EZFA LB F 1977, 4, 161-174)[eg
according to D. Dubuisson et al., Pain 1977, 4, 161-174] + %8~ # & -
HBEMZARMTEH > o DBA2 JREA (i BEHFA,
Naunyn Schmiedebergs %3 4% % 1 F]. 2001, 363, 330-336) [De
Sarro et al., Naunyn-Schmiedeberg’ s Arch. Pharmacol. 2001, 363,
330-336] Fr#AT ©
REATAZI ISR ELEELA F HBRE(ECH)FAE
10000 EHMEFREZRFTAAB 8000 EMEFRE > ERMEATAR
#B 7000 EMEFRERF LB 6000 THMELRE > AdmE K4
A S000 EMETFRERTALSE 3000 EMEFTFRE P £ 2
@ axEATHRE 2000 EHEFRZSLTALEG 1000 4L FR
B RaEEXBRELTALE 800 EMETREXTLE 700 £
REFRE RAER AL FTALB 00 EMEFTRERTAB 500
EMETRE  AREIREALATALS 400 E/REFRERTAR
300 EMEFRE  REEATRE 200 ERZEFRERTA
@ 150 EMXFTREAAFING LIRS 120 E/RXEFRERLTALB
wo%ﬁ%@%. R RBFMBREZLFT ERZRMEARTEA R
nikH PR S e FRBIRBRERERAERRRZRE > HHRM
VA 7 B8 32 2 K B (“Pharmacological Experiments”) ¥ # il = 7 %

]n
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AEAZIRBEBREZEAZIBRARILESHZAREBRE -

BRAATHHAR BRI TR AR B R TETEE
R R A A AZHAAR T LA BY S E I B2 F RS A
i‘i °

Fréit 2 RIET AL A VALEZEAAAR T B A @ F oo REF AT
i TRV EZR > Pl BRARRGZNIEF - B FE
BEMTEARFTEAEFT B ETAG ISP IAAAAEEHTRT
RRBRRESE - wER O RBAEAALXFZREFFIBERRKE
EMTARZHR AR EARBRFTBAE TR0 FTRTXEA
WAL R /R FREE - BEZHLBR G ERBERERE I EB
REHBREE A K TH THZ ﬁi&a%ﬂ&g\él(ﬁ/ﬂﬁ&/ék
B BEXRRBEENZIBE > TE LTSI HERRE
BT Ak BREGH-RAEKET -

BioRBETERAZBAIADEAZIRRKILEHEAFAEZ
%o ARZHERMZ RGBT BEALARHZ T
ARXL S RHBRREBMR/RIFHREIBHZIEECREMITH X
@%%’ﬁ?ﬂmgﬁﬁ%ﬁ¢%ﬁﬁ*%&%% Ve 2 B IR

YRR R B OEEREER > IIER YA A 0 MR MR A E
*Rﬁﬁﬁﬁ%@ﬁTzﬁﬁ%ﬁ%ﬁ%’ﬁ&&¢ﬁ“%ﬁﬂ
¥ % (MPLC) & % 3 & 48 /B 1 i (HPLO)AZ 5 > AR B & 42
E°é%ﬁﬁh%ﬁﬁzﬁi%&£ﬁ%’@#%%iﬁ%zﬁ
HoAHTRELASRERABT LR AHTHERL KL
AR AMBRE > A AMIBELKR XA AM-10-HFERE - 15
VAR-B B

BAMZRBERAZE ICGREYPI AL ZRERTL P2
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4 4

: R X O,H, Me, Et R X O’H’ Me, Et
P

RS N~ "OH RS N0
R® RS H
P1 P2

BRXPl AL AP REMH P2 ZEH S ERORRLALERRL
RRRR - AR FERABMATH BN Z & LR+
0o EHER SR -R'-REZ R LAFAAMBRAE X2 EX Pl

Q@ e REEP wTEFFALARAS B F ik o T
BILE L oo ik R Cdo ik 2 8 O B AR b LA B do
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RS RZ O R® RZ O
R4 X OJ stage07 R* N OJ
) -
N~ TOH RS N~ s
RS re M

stage01 ZpPo1 &t\agem ZP06é
l stage08

R3R20J

R® RZ O R® RZ 0O J
4 4 4
R X OH R X o stage11 R N 0
RS N” oH R® NS0 RS NS
R6

N
Ré R7 R® R’
ZP02 ZP04 ZP07
stage02 stage12 l stage05 stage13 1 stage09
R® RZ O R® R? O
4 4
R N “OH R Ny~ “OH
RS N” 0 R® N“s
R R’ R® R’
ZP03 ZP05 ZP08
stageo\\ Y //tageos l stage10
R® R2 O HH RE RZ O HH
4
R4 N z XR‘ R N NXR
H > H 1
RS N~ 0 R® N™s
R® R’ R R’

7t ¥ 5% stage01 > stage05 & stage09 + > RIZZLMART £
HBEmBE Rz Fik @K ZP01> ZP04 & ZP07 X E5#A 7T
AL k8 KX ZP02 > ZP05S & ZP08 % B 48 > lhe | F — i 58 © 4= &
fibéz o
1 % 5% stage03 > stage04 & stage08 F - #&?ﬁ%'ﬁa‘iﬁ?éﬁﬁi? A
KA B EM Rz F ik Bl — B do B BT
(Potassium carbonate) &, £, 1t 4% (Sodium hydride) » # X ZP03 A&
ZP01 = *53LER - R X ZP06 X B E#wEAT A M@ X R7-X' 2
ot & tkEXTDAR ZP04 = 5358 » BB X ZP07 2
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Bk ewE AT X REk—#FXB > &R B -BMFRTF T
¥% %% BX B (Methane sulphonate) 2% # ¥ #% 8 # (p-Toluene
sulphonate) °

& % B stage02 > stage06 & stagel0 F > ARIFZ I AgAAR + £
HAFwBER R FE floflfl—BHLSZBERE > 4
HATU(O-(-7- f. 38 - X 3 ==& -1-&)-N,N,N',N'- @@ P & #f >~ £ 58 8%
B) #gi@ X R'-CH-NH, = iz #48 > i X, ZP02 > ZP05 & ZP08 %
BR AT & AL X ZP03 > (I-D) A (I-11) &% Bz -

E%%‘i stage07 A& stagell ¥ > RIFFZ AR T L HE T
RE PRI Bl A A — AR o B AR X ERA
— 7% (Phosphorus pentasulfide) » i# X, ZP01 & ZP04 X »£ 3% ER 7T &
B 1t % ZP06 A& ZP07 = i& X B 4K, vE 5 ER -

% ¥ 5% stagel2 & stage 13 ¥ - 3 i@ X, R'-CH,-NH, < fik %8 °
REZFHTEARTEABFToBRLM R0 TE A= T
% 48 (Trimethylaluminium) » & X, ZP04 % ZP07 X BT & A &
i A AR I & -1 X sl -

BriEdgaA&maR T EAEFToEEMmAnIf HTEL

@ =& plleEsit o B A BREM A B BMEM  BAKXX
S4B EJE » B RXA-DARA-IDFFF 2 A4 T i — F 4L VA FH A
ARB—REEMERKEAR -RP-R-R'“ R R &ZR -

VAT Al —p FHERZEN &R ER TR LR

AEZEAZERRL -
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30,41
BFEMAE  “EE (equivalents)( “eq” VEREFREE E >
“RT” %3 7% (room temperature) (23 +7 E° C» “M” &K%

AEF/AHAZREHET © “aq” FHAML > "sat.” T o

“sol.” &Eigim& > “conc.” & ¥ SR uE(HYy) -
ASZEE:
AcOH Z 8 (acetic acid)
d X #(days)
brine £, o KM B, 4L 48 15 & (NaCl sol.)
CC & A 6 B 5 # ik (Column chromatography on silica
gel)
dba # 7 % X HEF (Dibenzylidene acetone)
DCM — & ¥ (Dichloromethane)

DIPEA N,N-— £ & % A (N,N-diisopropylethylamine)
DMF N,N-=— ¥ 3 ¥ & ix (N,N-dimethylformamide)
DMSO = ¥ g2 78, (Dimethyl sulfoxide)

EtOAc Z B T 85 (Ethyl acetate)

EtOH Z &% (Ethanol)

h JVBF  (hour(s))

HATU O-(-7-F.#- K # = o -1-K)-N,N,N',N'-vg ¥ K i 55 # 5
B E
O-(7-aza-benzotriazol-1-y1)-N,N,N',N'-tetramethyluroniumhex
afluorophosphate

m/z Y ¥ ¥1 F 77 tb (mass-to-charge ratio)

MeOH ¥ &2 (Methanol)
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MeCN Z & (Acetonitrile)

min 4 4% (minutes)
MS Y& &R F (Mass spectrometry)
MW # % (Microwave)
NEt, = Z Bz (Triethylamine)
RTG 1% % #] Retigabine
RS R 7% #% (Reaction solution)
THF g &,k v (Tetrahydrofuran)
TMEDA N,N,N’,N°-w P % 2. =&
® (N,N,N’,N’-tetramethylethylendiamine)
v/v B2 45t (volume to volume)
w/v HFEEFELZEFE (weight per volume)

Xantphos 4,5-% — X EAMB-9,9-—F R A#HE
(4,5-bis(diphenylphosphino)-9,9-dimethy1xanthene)

AR ILEMZ EEMSERRME -
PR i B AR RALE e
o PIARERARDZREHAGTETE LRE (BRFZHR

#t 4  Acros,Avocado,Aldrich,Bachem,Fluka,Lancaster,Maybridge °
Merck,Sigma,TCI, Oakwood ¥ T & A & £ B Sam Ramon Z MDL
NEZ Symyx®Z TRGMBER I AHNBEREBF BB EGR
ACS % SciFinder® ¥ # & & £3#4)) R L & Rk fk TR EER T RA L
¥ X BL (T 3 5 T 20 71 B FT 3807 4% 7+ 2 Elsevier 2 Reaxys® ¥ #}
B £ B ¥ B\ A M ACS 2 SciFinder®F # & + R IF )X THh % #%
HARTEAFAFTBEM Ao TRFIEHAY -

wERAEIERER S EZIBERIMEERE LA 4
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Merck, Darmstadt) = & B 60 (0.0-0 - 0.063 £ X)) °
G R NI IEZ IR B RIEMRZIRA AR AR H
By o
FrH BB EMBRRPICSHEAA 'THNMR 6380 &k #47
SHEE o O BHHAALGILEHRFNETZBEEYE
78 & R 8 R 8k (MS, m/z for [M+H]") -

E R AR R )

fHlLEH 1 2Ek: N[G-REE)-FRA]-1,4-=FE-2-8%
ST-(Z 8.9 3K)-1H-"5 9k -3-% BR &% Ax
a) TH AFTE2-AE-T-(ZATFE)-1H-2Hh-3-B BB S K
MR ARSI —d 406 3 (02 EF) 1-Q-AE-4-(ZAF
BXBZERAREA R TR (130 EH)2 41.6 %£(0.3 EH)
ZLHRRAEZER - BAR_ATE (65 BH)= 38 4 (0.3
TEF)CK 3-R-3-A X REAKZEAMIB 30 5H54ERH > 728
B15° CXBEMAN  ZHBAETBTHIE2 INF - w1 8
MR IR AR G IE R (400 2 F) A3 # RS O
B EAMAE ARBATLER  EAEEZFREE - HREFZRE
A IRAATEEGBS) ZF) A 82 EH X LELN0.2 EH,21%
BHEEELZIETEALE) XIEHEAETBTEHF 72 & - FA S
WAL REICEBRBEZRBERBACAALE T AR - #
GRFZAAMBEIFEA 250 B KR 250 EFZTERTE 0 H#H
HitmmEm - EAZTTH 40° C &£ > RIF 42.8 #£(0.14
EH 2%k 4-FE2-824-T-(Z A F &£)-1H-"29%-3-% B
B Az 8-SRt EBEAAT—FH -
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b) 4-F X -2-8K-7T-(Z AT R)-1H-2-3-% 88 = 4 &

d— 2 BEETRE X A AR R(25 ZH)mANEEZAT
/@ gk iRA (& 175 £4H)2 150 £(50.1 EEXH)T R 4-
K-2-AK-T-(ZRAFR)1 &-2Kh-3-HRBBAE BRI IER #H
}il@/«'}r&% 60°C fmh 16 JBF o M Z RS L B T Aok B 45
WHBEBYAKRARLEN 2 BB LT REZERBLBERMERAE
PH 2 < BAT B LE R IR - 4 dk b LA #8324 oo kM &AL
IR ABMBRBEHFEEAE T TR - ARFZHG
Wig 12.0 % (442 ERXF, 88%)X 4-FE-2-AK-T-(ZAF
A)-1H--2K-3-% 8 AR E—SHILRALANT —F 5 -
¢) N-[B-AERX)-FEI4-FE2-RK-7-(Z £ F &£)-1H-5 % -3-
F5 BR B R 2 A A

#9260 ER (T4ZEF)I-AKFK 255 % (6.7 £F) O0-(-7-
RAE-FKIE==-1-Z)-NNNN-w P RABESAHBBEBER 2.7 SH
(19.5 ZEEH) = vhamEEAW &%H(50 EH4)= 1.82 %(6.7
ZRF)-FE2-8K-T-(Z R F &)-1H-"Ek-3-F% B & - £ 50°C
TRHFZRBIERZR L6 > 2B EZTRTATERTEGO ZH)H
Q@ w- -GnRAEAIRBMWEAAFTTHERT 210 4 5.6 £%

H, 83%)% N-[G-#EXE)-FHK]-4-FE-2-A4-7T-(ZAF #)-1H-
ee-3-HEEEE A& gE—FHibmEBARAT - H -
d) N-[G-#FxEK)-FE]-1,4-=F EX-2-2K-7-(Z A F £)-1H-5 %
-3-5% BR BB Ak 2 A AR

3% 200 & (1.5 £ R F) 2 84T o A BN (16 BH)= T B2
500 %(1.3 EXHF) I N-[G-AXE)-FR]4-FR2-84-7-(=
FUFP K)-1H-"¢K-3-%BRdlifx - L HBEATEREH 1 B - 45 90 &4
AAS EXZF)2B FlemEZRMBERILERA 50 °C FTIEH 16 )

e

Bf
%
35
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B o ﬁ»@péziﬁﬁ » AR(10 EI)AGBO EH)Z LR LEHF
UR R IR o o Bk oA HAR 3R fafo R M RALS ISR I 0 VA
REBAEBRIALTPEE ANEFRRERBYAIRFERZ
#% 0 439 327 £ 508 TEH  63%)% N-[G-fLXK)-F %]-1,4-
P R2AET(ZAFTR)IH-2h-3-% ek (BHALeH
1) - £ % & k3% m/z 393.1 [M+H]" -

B 2 28 % 1-TA-N- [(3 AER)FRAI4-FE2-R4
T-(Z AP R)-1H-v5 ok -3-% B 6k

a) A 1-TH4-FPR2AE-T-(ZATE)-1H-2HK-3-HHBZ
& R

d 461 £ 33 TEH)REAT AR 360 HHGB3 EXF)I-RT
AT B TMERA-_FTERO £H)% 1.0 £33 TXF) 4-F
A2-B AT (ZA T H)-1H-5%-3-HRBE (L&A ARMILEH
1, % a) ZHMNS0C 90 54 - AAHETRIIR > AKX
(G0 EH)VHBHZRBIER > BATKTE (3x50 2H)FE R - K
Biafo R RACMIEREMEAS B ZA AR AR X IR K
B EAALETABE AEBERECR I E(CRLE/TIK
1:8) - ae b2 1% » BIF 480 TH(1.4 EEF - 40%)T % 1-T
A2-4-FRE2-RK-T-(ZRF £)-1H-2%-3-RBRB
b) 1-TH-4-F £-2-2K-7-(Z KT H)-1H-5H-3-H B 6 %

M —mAKA0ZEA)Z 160 EXAG0EET)ZERAERT v
ANEREACEAOEZEHZISSEZLN0ZTEF) K I-TE-4-F
E2-BE-T-(ZH F 2£)-1H-2oK-3-F B BIx & - # 80°C T Am#h3x
BAM 16 B IR AR CEAALETHSR - AKQRO ZEFH)
HELAGY  XHBEN | BEETREX S AKEL - ZRULT
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BRUBERZRAGMGB x30 ZH) - AR ARt FokERALHIER K
e AR AN ERAY > EAEE Thlifsg - ;L
EEZHZBEMAE 250 EX (08 EEF > 76%) 1-T X-4-F X-2-A %
T(ZHF R)-1H-5%-3-%8 > FT&E—FHmEBLANT —
T e

c) 1-TE-N-[B-REK)-FHE]4-FE-2-A%-T-(ZAF &£)-1H-
g ok-3-F BR Bk B 2 A AR,

AEBTH 349 T L0099 EXF)O(-7-RM-KXE =ok-1-
F)-N,N,N'N'-vg F H B >~ ALBEBER B > 550 #% (3.1 £EX F)NN-=—
ARRLEERIOMAOSZEET) 3-AXFREMEEHA NN-—_F
AT&@EG £4) 250 £4(08 EEH)-TE-4-FR2-8%
T(ZRTF R)-1H-"8K-3-% 8 > BEFHHE 3 Iv6F - AkQ0 £
H)VEBZRBER AR LERRZ RS Bx30FH)-
VAR B A Fo R RAL IR RS A A - AR B E Rk
o XAELET AR ABBERER M E(TLETE/TIE
1:4) 5 B B Ak 4 2 7% B4F 180 £ %,(0.4 & 3 F > 54%) 1-T & -N-[(3-
RAER)-TE]4-FA2-AL7-(Z R T £)-1H-v5 4 -3- % Bk o i
Q@ (iuiiim2) o LE Tk m/z4352[M+H] -

#BHLEH 3 248k N-[G-RARX)-FH]-14-_FH2-58%
-T-(= 8 F K )-1H-"2 9 -3- 7 8 8 i = 6 &
a) ZH 14— FHE2-8X-7T-(ZERFR)-1H-"sK-3-B B B> &
23

CE 4-FE-2-2K-T-(ZRTF H)-1H-£%-3-Z% 8 B (L & &
HFANABHILAY 1 ZEE )RABRTRIBILRIE 14-=F 4
2-2K-T-(ZRAFR)-1H-2H-3- BB BEREHEIILEY 2 &
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% a PRkt 2 FiEFTE A& 0
b) A 14— FE2RAT(ZRTE)-H-2HRI-HEBZH
o3

3% 2.4g (5.9 £EF)% H A Bl (Lawesson’s reagent)7 ik T A
FEAFTRAO £9)Z 460 A5 EXF) & 1,4-=F K-2-
FRT-(Z R F A)-1H-o5oh-3-7 80 Bk » 2% 120°C fm Bk 16
DB o AP E FBE o AR RERAIER(G0 EIH) LA A
GRBER - 2 EMCKRCEERIRAM (3 x 30 BI) - A4
Fok M RAC IR RS A HAR 0 ABLER SN X IR kA - dEA
AE TR - wEBERCR I F(LHRLE/TR 1:14)5 %
B R 400 TH(12 TEF > 82%)T & 1,4-=F K-2-
BE-T-(ZA T R)-1H-2K-3-% KB -
¢) 1, 4-=—F X-2-FK-T-(Z R F 3&)-1H-£H-3-% B 2 & 5%

AEBTH 40% w/v Kk SURKRAS B EEA TR0 Z
)z 270 £5+(0.8 EF)1,4-=F K -2-F & -7-(Z= # 7 X)-1H-"£%
3-H B E 0 X 443 80°C fudk 4 N BF o AN B Sh 40% wiv Rt
Foam (15 BH) 24 FHE 80°C im#h 16 J B - 2 RERH T
BALETFTRSE > BAKQ0 SH)HERSY - ALEH T EH
BREZRAM B x40 ) Rt kM EILMERRESHZA
HAR > ABLBRMNE ARG XA AETTmARKE - HEAZKR
Mg 210 %07 TEHF > 85%) 1, 4-—F R 2-HE-T-(=RT
£)-1H-v2%-3-%8 > FLE—F LR EEAAT—FE -
d) N-[G-£EXE)-FR]-1,4-—FE2-BHE-T-(ZRF &) 1H-8%
3-FBR R AR 2 A AR

FARBEAILSY 2 2 &EE A RBERZ FEE 220
073 % F)1,4-—F K-2-BRK-T-(Z £ F &)-1H-"8-3-5 BL 2 3-
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W
._ﬂ
&
al
CEY
i
Fz
ay
Cot
» 3
st
A
_kq
3
> &
Z
2
W
l“‘

5
E]-1,4-—FR2-BAA-T-(ZAF X)-1H-"sk-3-% B & fx (LHI1L
&4 3) - L H &5k m/z409.1 [M+H] -

BHILSH 20 2 & HK: T-F-N-[G-AERL)-FR]-1,4-=F £-2-4
K -1H-% % -3-% BR & A

3% 20 £H(0.22 EEXFI)NNN N-9 F & 2 =43 £ %.(0.37
EXH)RALE 1 EH00.003 EXH)= (—BFEAREA) 48R
7 £%£(0.019 EEH)S5-8 K EAB-9,9-—FTRA%REmEEN
NN-— WA PEfe(3£H)X 247 £ %£.(0.61 £ X H)7-i%-N-[3-AX
E)-F A4 FR2-AX-1H-2K-3- BBl (RHlbéddh
16) s AR BAEBRBRETRABERLER T RZR > ZBUABEH
160°C fu#h 4 48 - AB W EZRE MBZREGHAE LB
ZHBA_R TPk - MO REBEREELTTMRRBYE A%
BB A E (LE /O 1:2)0 iR ez ik BUE Ol
Z %5026 X H43)7-8-N-[G-AXE)-FR]-14-—FR2-82 %
-l R-rR3-HEBEEBE(EMILSY 20 HTELE m/z
@ 350.1M+H] -

FHIALE M 28 24 M 2-[3-[B-AFX)-FPE-BE TP iL]-4-F K-2-
AR-7T-(Z8FHE)-1H-"5%-1-4]-7 8
WFPEQGEINARIZHT.I8EXH)T.I8 AL H B E KM &
AALEERA TR TRAZEA T H%kH(6 )X 2-[3-[G-A%
B)FPR-EFHEE]4-FE2-AK-7T-(ZAF &) 1H-"895%-1-%]-
LEFAEERE (BFILESH 26) - KREREHAFTREHF 1S
DR M IEBABE X ARQOZE)EFERSLY LR K F (0
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Z)FER - RN (EERE)ZX A RBREACHE ARG > ZBER =
RPEERZRESOY B x30FFH) AHABMAEXEZHFNER
S HABABZKEY  BREYWEREFA-RREFRESZIE L ILIE,

2 155 £ £(0.35 BEH > 46%) 2-[3-[3-A XK K)-F X-p 7 &8
;LE]-4-\?;£ -8 k-T-(Z R F H)-1H-2%-1-K]- 28 (HBHLE& D
28) - X H & &3 m/z437.1 [M+H]" -

BHiLe 38 24Kk N-[G-AEL)-FHI-1-Q-EBTH)4-7 &

2-FHE-T-(Z AT R)-1H-vkok-3-% B 6 ik ®
026 ZHQRTEEF)ZRIALMA-TECMAZEN KT %

(30 £4F)= 800 & % (1.83 EEHF) N-[G-AKK)-F X]-1-2-F &

2-2H)4-FE2-8K-7-(ZATFR)-1H--2K-3-B B ek (& #

ot 4) mik o A0 CHBHEEZIRBER2 I ZHAHEKR

Ja iRk £-78°C BRI Fo s BR SN m BT H AR BB R Z EAT VA

—HRFPRQ0 BIAEZREER > AR B &MER (20

Z 1) 0 tafe R AR R (20 EH)ARAKRQRO )R 0 ABLER

MEREARGY  ERAAETTHRARE HABEBEREER >ITE(T

% LE/TE ) BREEY L RETOEL1TTEET 97%) @

N-[G-REE)FPEI-QEBLE)4TE2AX-T(ZRT

B)-1H-sok-3-% B ahfr (Hibé4h 38) X H AL m/z

423.1[M+H]" -

BB 44 245K N-[G-ARXE)-FE]-4-FE-2-A%-1-w

Bk -4- 2 -T-(Z BT ) 1H-o% obk-3- 7% B Ak B

a) 1-2-(w &-2H-%"H-4- K A K)-4-(ZRAF X)X X)L EZ &K%
34 250 %270 TEFH)= £,-2H-% 7% -4CH)-BRA £ B FTivw &
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AT ER(18 £9)X 500 £ £ (2.46 ERXRF)I-Q-AEX-4-(ZRF H)
RKE)VCEABERER 2N ZXRO0TEZ1)EMk - AERT
WHZRBEZE 16 NF - AAETAREZRSMIE AT E T EQO0
ZEH)HERARY - AKQ0 )~ ek RALMEZRQR0 TH)
A M  ARKRFEBEMN TR KRGEAELEF ARG - »
BBEREEGR MM HZ(CERLE/ T 12)RERBMZIE  RIF
240 £ %,(0.83 £ ¥ F > 34%) 1-2-(w &-2H-% " -4- £ £ £ )-4-(= L
¥ R)KRK)LER -

b) Tk 3-(Q-ZEEA-S-(ZATHE)RE) @ &-2H-%H-4-X) &
3k)-3-HEAEL A A%

4 360 #H(2.78 EEH)L A 3-&-3-FHEIEE N 0°C fn £ &I
HoEATRG £H)400 £ £(1.39 EEF) 1-(2-(W & -2H-% 4 -4-
ERAR)4-(CRATRE)EL)ZEN - 3 80°C THEZRERAY 4
VB o ZBATBRLEQRI EIRBEZRESMIEAKRO E5)
88, o KM RAL SR IE R (20 £ ) 0 R — e Ak P B BR 4R IR R (2x30 &
H)eik » LBABRKRABEMEZRE KD EARLET AR EF I
550 £ %(1.37 £XF > 98%) T4 3-(R-ZEmA-S-ERTFTHIX
@  )(w - 2HRH-4-R)RR)-3-BEE - RSl — AR

AT —F & -
) TH 4-FHE-2-RK-1-(w &-2H-%h-4-3)-7-(Z £ F %)-1,2-
Z S ER-3-HREBZ AR

# 60 (151 £EF > 60% Mgk )R 0°C
ThELEHZEZATEGS £94)% 550 2137 EEXF) ¢i
3-(R-z@A-S-(ZAFTHE)ER)-( wa-2H-%H-4-X)R £)-3-5
BB ART AZTRTRIFZRBRSMIONE - BUAREF
XMREMIEE AR EH)HEZBR IR N (T ERE)Z L

101



1552750

REMHLBALE pH ~ 3 - AT L EGx10 )AL A4 E IR
Moo AK(0 ) tafe kM EAMER(10 )R EL S
¥ EABKRAEEMNEREKRY  AEXBEFTARFRTAZ
&M B— R A e 5 BR A0 e T 4% 3] 330 3 5(0.86 £ ¥ F 0 62%)
Z R 4-FR2-F8£-1-(w9 &-2H-% v -4- BK)-T-(Z . F £)-1,2-=
BoEH3-HEME REE—FARILAEERANT -5 -
d) 4-F % -2-F & -1-(9 £ -2H-sk o -4-25)-T-(Z AP £)-1,2-= £ %
Hh-3-F% B Z 4 &

140 2B A EETRALAARER T MEREALEG E
H)BAO0.6 £9)Z 330 £ %5086 TEF)T K 4-FL2-8 K

-1-(w S -2H-k -4 K )-T-(Z R T R)-1,2- — ReER-3-R BB - A

80°C THHZRBREM 16 JNIF- R AZBEF XM REMWHIR
BAKGS BIHEEL RN > 2B IN (FEREE)Z RAEBM

HEEELE pH~3 ALERTEGx10 ZH)IF L K48 XY - A
k(10 ZH) tafe kM EALMIERA0 ZH)REL S H #48 >
GRS E RRk AT Tk B &EEE 280 £ &%
(079 £EE F > 91%)x 4-F £ -2-A & -1-(mw & -2H-%k % -4-%)-7-(=
BT R)-1,2-— &5 H-3-% B > Mzﬁﬁsf—& ibmBEERARAT —F
B o
e) N-[(3- X)‘? ]4‘1E7 Ak -1-v9 B -k -4-2K-T-(2 A
-1 8 -vhek-3-5 B AR Ak X A AR

#% 360 £ %.(0.95 % %IF) O-(-7- R 3 -% 3t = =% -1-3%)-N,N,N',N'-
WPREBASABEER S RIHGISEEF)INN-— L HE T IEH
0°C ThEZE&HEHEA_KFTIRO €)X 280 £42(0.79 €RFH)
4-F K-2-F K -1-(w &-2H-% v -4- K )-7-(= 2 F £)-1,2- = & &%
B-HEIERK A 0C THHEZRBRSN S 245 2B mAN 90 4
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F(0.79 £ % F) 3-#-
Z_4E VA 7K (5 %#)ﬁi‘%:ﬁ/m e it A — &,

R R e

M 4 EF o
¥ b IR (Bx10 ) o A

K(10 Z2H) tafe KM RALSIEZ(10 EH)LBEL S A A

3t VA 8 R ELER 8 X iR H R4S

» AR E T Akl - ABBEIRE

JB Ak (RE/E 4 1:3)RIFHBWZIE 0 BRIF 210 £ £(0.45 &
X H > 57%) N-[Q-AKK)-FHX]-4-Fh-2-8%-1-0 &-%kvh-4-%
T-(Z R F K)-1H-"2K-3-% B s e (BpIILadh 44)- L F &k
m/z 463.2[M+H]" -

Eewpitdhz bRk

Kbz ot RE TR FEBEFTER k1 7R EL
MR EFAREZ AR T i - AHTEARFTELAB T B Lo
A kT PR R X RE M B A
% 1:

& ) 1t |12 5 H% WRIEE|HE L
& ] 4t A | ¥ m/z
M Z & | [M+H]"
B ik
4 N-[G-# X EK)-FA]-1-C-F&AKX-T |1 437.1
E)4-FR2-8X-T(Z /R 7F %)-1H-
5 1-Z A -N-[B-BXK)-FHA]4-7 % |1 407.1
2-RK-T-(Z 8 F & )-1H-"2%-3-F% B
6 N-[(4-# K EK)-FR]-1,4-=F X-2-8 |1 393.1
E-T-(Z & F £)-1H-ob9k-3-% B & ik
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7 N-[(4- AKX E)-FE]-1-C-FRE-T 437.1
R)4-FE-2-A%-7T-(Z A F %&)-1H-
vEopk-3-% BR 8k Ak

8 1-Z A& -N-[(4-RXE)-FA]4-F 5 407.1
2-82K-7-(Z A %)1 -vEok-3-% B8R

9 N-[G-fXE)-FEI-1,4-=F X-2-5 325.1
& -1H-vkk-3-% B2 & ik

10 |N-[G-#¥xHE)-FX]-1-C-F&AAE-T 369.2

| B)A T A2 A TH o3 R
&

11 [N-[@-fXE)-FE]4-FX-2-A %K 421.1
1-BE-T-(Z R F X)-1H-"89%-3-FR B

12 [N-[G-REE)-F X]4-F X-1-3-F 449.2
E-THE)2-8%-7T-(ZAF %)-1H-"%

13 |N-[G-ARFEE)-FA]4-F X-1-(4-F 463.2
E-RE)2-AK-T-(ZAF K)-1H-7%
Hh-3-5; BR BR ik

14 [N-[G-#& K XK)-F X]-1-G-F A& 451.2
E)4-F R 2-A % -T-(Z R F £)-1
ok obk-3-7% BR AR AE

15 |[N-[3-RKXE)-F A]-1-[2-2-F & %- 481.2

CAK)-TE]4-FE2-AK-T-(Z A
¥ 35 )-1H-780-3-% B i i
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16 | 7-%-N-[G-BKK)-FX]-14-=F & |2 403.0
-2- U35 - 1H-v8ok-3- 7 8% i X
-_ 17 | 7-&-N-[(4-fL K K)-F K]-1,4-=F % |2 403.0
) -2- 5, 3k - 1H- ok ok -3- % BR Bk A
18 -‘Jfé-N-[(?’-ﬁTL %)-F A]-1-2-F & |2 447.1
a;&) 4- 7 & -2- 8 K -1H- ok 9k -3-
¥ BR B
19 | 7-i% -N-[(4-§LX§5)- FREI]-1-2-F & |2 447.1
® K-THK)4-F K -2-8 K -1H-of o4 -3-
#5 BR Bl R
21 | 7-F-N-[(4-F R EK)-F EK]-1,4-=F % |20 350.1
-2- U35 -1H- 78 ok -3- % BR Ak fix
22 | 7T-R-N-[G-#RE)-FE]-1-2-F & |20 394.1
E-TE)4-F R-2-8 K -1H-o% o4 -3-
23 | 7-#U-N-[(4-m K E)-F X]-1-C2-F & |20 394.1
E-T E)4-F XK -2-8 & -1H-v% ok -3-
® 50 0
24  |[N-(44-=—F &-RA)1-Q-FTEE-T |2 427.2
£)4-FR2-AK-7T-(Z R 7 £)-1H-
v ok -3- 5 BR Al ik
25 |N-(44-=F &K-&RE)1,4-=F K-2-2 |1 383.2
A-7-(Z £ F £)-1H-7% H%-3-% B &
26 2-[3-[(3-A X &X)-F ;%-ﬂ;‘mﬁi]-m? 1 451.1

AR ET-(Z AT R)-1HA-K -k
H]-T B P A B
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27

3-B-[G-AFXK)-FR-EFeEKX]4-F
E2-8K-7T-(Z 8 F K)-1H-"£%-1-
A)-FBER 7 KBS

465.1

29

3-[3-[B-AXK)- T A-BEFagak]4-7
& -2- ¥Lf+§ -7-(Z 8 F & )-1H- & 4k -1-

28

451.1

30

N-[G-A KX E)-FX]-1-[I-(FPRET
B)-AE]4-FE2ALT(ZATF
#)-1H-v o4k -3- 5% B a fE

465.2

31

N-[3- /K % )-F K ]-1-[2-F & &
A(FPREFE)-THE]4-FE-2-2%
T-(ZHUF A)-1H-vk ok -3-% 8% B iR

481.2

32

N-[3-f X & )-F X]-1-2-FARE-T
E)4-FEX-2-8%-7T-(Z /T %)-1H-
Fok-3-F% B AR Ik

465.2

33

N-[B-# K FK)-F HK]-1,4-= F K-2-%
K-7-(Z . F HK)-1H-"2 % -3- K BL ik

409.1

34

343.1

35

3)-1H-vg9k-3-7; BR B i

451.2

36

N-[(4- B X E)-FR]-1,4-=—F X -2-5
A -7-(Z £ F £)-1H-75 4k-3-% B & B

409.1
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BRETH
Fik— A HERUBZIFAHZIBAME(R LA )

M &R KCNQ2/3 iz v EH £ &9 £ CHO-K1 #afg s 37°C
T 5% =R AL (CONA 5% ERBETUABEZ FXIE KN A
10%A% 1]~ 4 o2 7% (FCS)(PAN Biotech 4] 4= 3302-P270521)= DMEM-
B H B 43 % & (Sigma Aldrich D7777) % 4 10% B& I~ 2 fa 5%
(Invitrogen > 12070-106 > & w2k X R FMH)A L B I 4 £ 2
MEM Alpha 3% % (1 x » & 4% - Invitrogen » #22571)% %m ji 35 %
# (%) 4= > Nunc = 80 FFH A% TC #)F -

Wt EATRI B AT 0 A — 1x T4 Ca/Mg? 2
DPBS % #7 i& (#]40 » Invitrogen > #14190-094) 7% #& » #K 48 »X Accutase
7K #4 B (PAA Laboratories * #L11-007)3§ 4= B #¢ 4m i 3% & 3R = T J&,
2 B (J 4m B 35 B 7% 91 Accutase K R EE# 37° C 3% 15 5 4%) - ¥
P13 2 g vA — CASY ™ fm i 3t % 3% (TCC & > Schirfe & %) 4T
WM RZRE > ARABETRKRBFEMEHN ape bk #A R E LRz
A 20,000 £ 30,000 18 49 i /3L/100 A priix B 532 5 R G
#m & Corning™CellBIND™ # (R XEHEKRZEX R RXTLHK
Flémpe 3z &k > #3340) 96 LA EHF - BEAEREZ BB T X _‘
ARTRAEZAGTHap TR TS | JH> #aifepi’
37°C F » 5% =& 1b5 (CO) R 95% % £ R E T34 24 | BF -

B B 453 5 £ 40 Red™ Bulk format part R8123 for FLIPR,
MDS Analytical Technologies )&z 8 #+ T B B X B A F & » L 5
EEM-—BREEABRE AL AR A BRRIRNEWEED 200
ZHz it EHIERES-EHER - 120 EBB LT REEZ &AL
-l ERBEFREZ &AL 10 SEMAZ T B EF > HEPES -2
ERBETREZIRIS 2 SRAZTREZ &4 ~ 10 £8
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METREEZHAE pHMETA4F) - ABBRBERE I mi
- 200 #F+ = ES-% 75 & vk i 3 34% 100 9 2 AT P BR L & &R
mEmAT > REM e TRARBLZ FTIE 45 54 -

%% % 8] ¥ 1% ¥4 BMG Labtech FLUOstar™ - BMG Labtech
NOVOstar™ s BMG LabtechPOLARstar™ 4% %% (gt # 7% & 525 &
KBS KK 560 B K RIFBAKR)BEITZ - & — L B3 K14
M S0MAPEREZIRAME RS0 BRI1ELHBEZ ES £4%
R EZRAERZMBRILF  KREMLFTBRL B L T2
S % 30 545 - é%%iﬁd-%%’ém—‘z%ﬁtaﬁf;t Sod o EARELREZH

MBS TRFEMENLZBLMEF - TEEZAEMBMIILF R 1S
A Z RACATERCRBEE S 92 TRALTREIIRT) KK
A ERRZ R HF AR MR E A YR T 5k (R B ]
ERE S5 ZE 30 548) AR mRACSTEZZ M BRI BEM
For A BB ERRIGHE

HHEECMBRABEFR,BEABRAEF SEA0E > EhEx
BRRKFARNCES M HsHETRAEZRKEMN (AF/F) -F 8 F,
FHEFEWT:

55 100 = 25 (o)
F F

1

ar )
BERF—MERTERMBENR ThH ol F A Butap \ Ik
- |

AT o (F)K—tiﬁd‘%ﬁii-{%%)il@f%é\%q’ i R AR R
FoMEMNGEHIER  REPRREALBEM Fix BF il XAt
AANEPEET > LR ERABREMFx > KB THEIE F A
FIK:
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FzK_FlK % _ £ %
(B - (), 00

K

MG AvEe FE B IR EMN  Z F ARVF JkpF
__>GJ
F F ),

¥ 7] '
Bt Fom\ k2 g gR T A BT R 5 AR a9 AL A 2 A R Ak A
AF

FREZOLOYEER T > TRED F BETFEZH
Fma o

ECso & ICso B {E 1% 3£ ‘Prism v4.0" #k 82 (GraphPad Software™)
et e

Fik IL BREBEEZIRERABR(KR)
ARKBEZREAR T #E?/ii‘%‘ﬂﬂ'fb/\%z:ﬂz"g‘ MR E A
M ZERBRZHE G ETER L FR(EEE R TRMLIER
. 72, 74 79 (1941)) [D'Amour and Smith (J. Pharm. Exp. Ther.
72, 74 79 (1941))F i X R EX R BAREN R LG RHHALE
BZHERER - ARART > TREHEEAZTHBEE—F
Mz EmEHZIA AR AR EER 4B A FHKQ011
7! » Rhema Labortechnik > Hofheim > & B )% £ X 2k 2 ¥ £ (48°C)
ZF - HBAABGIBEARABRTREERE A RAIBHEL
X BRERERYG TH BRAFNERAZREGFHEISHE
FAEE c METE A 30 B RBEABEE o AARERABESN
#A 200 £ 250 A % = #E M Sprague-Dawly kX R (8 40 £ & % : Janvier,
Le Genest St. Isle’ XB)- 10 B X K& — 4 AHETRIFEREHZ
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LMW - & 5 rERNEHHAECIBERFH &k » EH4E
FHAERAHBAZBERER - A 0 REMILESH 20 545 ~ 40
oAE ~ R 60 g5 R LB R F o abA R A AR
HBHECZBRRMERLRBAFTELRTARRTREAZ
" 2 vA(MPE[%])
MPE = [(T;-To)/(T2-To)] 100
P Ty #TFREHWET NI HBABKREM T, : 4T Xk
HEZHRBABRER T, HHRAEREEERFHGOH) MPE:
o RARTRAM - £ d @R (EHARE ANOVA)A X & T8k
MEL 7ML ETERHEITAMARITZLRAETABEE
R EZRMEE - BERRIARERES 0.05° HELH T RHA
Mo REAEALIHEMESYAR IS IHBHEmERIHE T 04
—EMBHERA-—FRAXE T BAGEosHz#pRl 2t EDs
16 o EDso {23 B 455 & AR B HUT (& F A6 RILA M2 %
20 N 4E) -
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RESHH

REABRAZ /IO ET LU R T FREZI TS F
EREEE®R FEIAIND)-
& 2R B L BIAE Bk o

% 2:
KA | BAAE BARME KBRERAAEAIARCIR,EFTS

% 3  |ECs, Z & + o K 3% # & (EDsyor
(RTG =|[nM] MPE (H &) [Z /27 ]
100%)

1 177 245 2.3

2 90 235

3 101 124 24 (10.00)

4 195 850 2.8

5 173 381

6 169 189 0.6

7 146 598 47 (3.16)

8 175 401

9 63 5687

10 22
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21 136 837
22 102 3137
y 23 105 3891
24 231 167
25 258 68
26 108 1006
27 22
28 16
® 29 6
30 133 193
31 46 80
32 26
33 138 386
34 105 3144
35 118 114
36 99 126
P 37 .139 729
38 160 1827
39 43
40 145 75
41 18
N 42 103 4992
. 43 100 1682
44 36
45 190 215
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