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Abstract @ [1,24]Triazole derivatives were synthesized by 5 steps. Benzimidazole was
refluxed with ethyl chloroacetate to give 1Hbenzimidazole-acetic acid ethyl ester (1) over
52% vyield. Ester (1) was refluxed with hydrazine hydrate in the presence of ethanol to
afford  1Hbenzimidazole-l-acetic  acid, hydrazide (2). 5Benzoimidazol-l-yimethyl-4H-
[1,2,4triazole-3thiol (4) was made via coupling of compound (2) with methyl isothiocyanate,
followed by cyclization of 1H-benzimidazole-1-acetic acid, 2-[(methylamine)
thioxomethyllhydrazide (3) on reflux, and finally the target compounds (6a6v) were
synthesized by general substitution reaction. Compounds (6a6v) were screened for T-type

calcium channel blocker using the fluorescence assay by FDSS6000. All compounds (GaGv)
did not show better activities than control compound, mibefradil.

Kevwords : benzimidazole, [1,24]riazol, Tiype calcium channel blocker, biological

activities.
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Fig. 1. The compounds developed as T-type
calcium channel blocker
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2.1. 2171 2 Al

BX7171% NMR spectrometer (model No.
Gemini 300, Varian Co, USA), R
spectrophotometer (model No. Spectrum GX|
PerkinElmer, USA), 5&% &XAA (model
No. MPA 100, Stanford Research Systems,
Inc., USA)E AME38ld &334, ~agd
fluorescence drug screening system (model
No. FDSS 6000, Hamamatsu Photonics, Inc.,
ABYe 747t AgSATh g3E FdE Hst
o] DMF, DMSO ¥ hydrazine hydrate (Sigma
-Aldrich  Co,, Korea)& Z4  AFEEA,

BRI CREEE

benzimidazcle (TCI Co., Japan)< A28tk

2.2. &y Wy
2.2.1. IHBenzimidazoleacetic acid ethyl
ester (1)

27 Eehkad FAsEER (14.9g,
371.9mmol)3}  ethyl chloroacetate (51.5mlL,
483 5mmol)E 800mL2 dimethylsulfoxides] &
ol &9 benzimidazole (21.96g, 186mmol)S
*l"i 5] Ao A /ﬁﬂ":}ﬁ‘q g 2gEE A

2o A oF 308 WHE T 70°Col A ¢F 34T
‘ﬂ’?/" 731% s AL2ojA A os FF

Af Wil 15L9 CHLChE F&239 0 CHLh
& slxH AgEEriE 5% % 5% WEESs
ey 48 222 welsel 249 24

932} EE 1:21[’“’ (1973@
& © 52%, mpbl-615°C, 61-62°C
{(literature)[8].

2.2.2. 1H Benzimidazole i-acetic acid,
hydrazide (2)

27 Zekx=A 1 benzimidazoleacetic acid
ethyl ester (1) (13.85g, 67.9mmol)-& ¥ 1 o &
£ 200mlE %2 ¥ hydrazine monchydrate
(4.35g, 135 Tmmol)& ¥ A7 F9 &5 A

Atk Aeez ANE WAAA F QelAs
29 nAE dlegz AdANe 5E 24

SYES dUT (104g).
T2 0 81%, mp:232°C, IR (KBr):3435, 3311,
1680, 1662, 1498 Cmvlp "H NMR (300MHz,
DMSO-de):82.52 (s, 1H), 816 (s 1H), 7.64 (dd,
J =81, 12Hz, 1H), 752 (dd, J = 81, 1.2 Hz,
1H), 7.287.17 {m, 2H), 4.86 (s, 2I).

2.2.3. 1HBenzimidazole I-acetic acid, 2-
[ {methylaminothioxo
methyllhydrazide (3}

24 Z¥230)  1Hbenzimidazole-1-acetic
acid, hydrazide (2) (6.36g, 335mmol)E ¥ I

Folgg 120mLE ¥& 5§ A 2] 3
o A1 methy!l isothiocyanate (2.5mL, 36.5mmol)
< Hub AgrE Fd APs w3 ¢k 3AT
BRANAG, H2o2 REE UE F YA HE
Z A aAE oEgd B2 A} ¢4

54 gdEs Eith
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28 1 86%, mp209°C, IR (KBr):3327, 3133,
1699, 1558 cm’, 'H NMR (300 MHz, DMSO-
ds):5 102 5(bs, 1ID, 936 (bs, 1H), 818 (s,
15D, 8.11 (bs, 1H), 764 (dd, J = 81, 1.2 Hz,
1H), 752 (dd, J = 81, 1.2Hz, 1H), 7.287.17
(m, 2H), 501 (s, 2H), 2.96 (s, 3H).

2.2 4. 5Benzoimidazol-1-yimethyi-4H{1, 2,
Altriazole-3thiol (4)

93 Zekadd  1Hbenzimidazolel-acetic
acid,  2{(methylamino)thioxomethyllhydrazide
(3) (3.0g, 11.4mmol)& N 50mLol| =2 o
& IN  FAFYUEF FE9 (1.74mi,
17.1mmol) & A48 A4 H7pgo oF 84
7+ B AFAV L ALoz HAHE YA

Azt SEv|E AAS
ol A wk-§ %E}"ig %’—]’ 2N

g 68%, mp:242°C, IR(KBr):3077, 1552,
1492, 1441 cm?’, 'H NMR (300 MHz, DMSC-
ds):d 1383 (bs, 1H), 985 (s, 1H), 8.038.00
(m, 1H), 8.007.89 (m, 1H), 7.62759 (m, 2H),
6.09 (s, 2H), 357 (s, 3H).

2.25. 2-(5Benzoimidazol-1-yimethyl-4-
methyi-4i-11,2 4-¢riazol-3-
yisulfanyl)-N-(phenyl)acetamide
(6a)

2F EgAzY  Sbenzoimidazol-l-yvimethyl

AF1 2 4ltriazole3thiol (4) (510mg, 2.immol)
3} 9-chloro-Nphenylacetamide (0.39g, 2.3mmol)
2 R4 DMF BmL)ol Zolm FF w@ilzds
(440mg, 3.2mmol)-T Vi1 T0°Col A 641 24
9] el A ”’*Q/‘V]Er [l S s
9} 2u7)E DMFE %3 F &g 2mLo] 3t
2 EFES §8A7 E}% dLEL HA 4
Aakanh A8 244 3 E g ded
3 B2 Q24 F 27 IdEE 6a)E QAT
(508mg).

& 64%, mp190°C, IR (KBr):3302, 1689,
1598, 1561, 1494, 1173 Cm_17 T NMR (300
MHz, DMSO-dg):8 835 (s, 1H), 7.687.02 (m,

Renzimidazoled 53 [1,24] Triazole S =49 34 2 A=A 84 3

OH), 5.74 (s, 2H), 404 (s, 2H), 356 (s, 3H).

2.26. 2-(5Benzoimidazol-1-yimethyl-4-
methyl-4H-1,2 4Hriazol-3-
ylsulfanyl)N-(Zchlorophenyl)
acetamide (61).

B2 612 AFE 6ae TAH 22 P

o8 FAHA

& 61%, mp196°C, IR (KBr):1687, 1592,
1543, 1497, 1443cm’, '"H NMR (300 MHz,
DMSO-ds):8 987 (bs, 1H), 836 (s, 1H), 7.68
7.46 (m, 4H), 7.307.18 (m, 4H), 575 (s, ZH),
361 (s, 2H), 357 (s, 3H).

2.2.7. 2-(5Benzoimidazol-1-yimethyl-4-
methyl-4H-1,2 4]-triazol3-
yisuifanyl) N-(4bromophenyl)
acetamide (6m).

388 6me FIUE 628 FAT 22 U

of o8 ¥4 HATH

& 58%, mp190°C, IR (KBr):1687, 1609,
1548, 1490, 1459 cm', 'H NMR (300 MHz,
DMSO-dg):8 10.38 (bs, 1H), 835 (s, 1H), 7.68
7.47 (m, 6H), 747720 (m, 2H), 5.73(s, 2H),
403 (s, 2H), 343 (s, 3H).

2.2.8. 2-(5Benzoimidazol-1-yimethyl-4-
methyl-4H-{1,2 4]-triazol-3-
yisuifanyl) N-(2chloro4-
triflucromethylphenyl)acetamide
(6n).

A58 6ne IS 629 FAT T2 HY

o 93 g

& 55%, mp:211°C, IR (KBr)1696, 1612,
1593, 1538 cm’, 'H NMR (300MHz, DMSO-ds)
8 1000 (bs, 1H), 827 (s, 1H), 810807 (d, J
= 87Hz, 1H), 7.90 (s, 1H), 770762 (m, 2H),
747746 (m, 1H), 7.187.15 (m, 2H), 556 (s,
2H), 414 (s, ZH).

2.3, T-8 g% Y g4 2Murg

g4 AA 1224 A Aol EFLogteldl
(0.05mg/m) 0.2 Hzd 064 ZHolE 965
AT Buwj7] (Titertek AFE ol83td, asc
T-8 2493 Kir2.10] ¢tgd oz wd =0
9lE HEK293 AEF (e AEF @ KCTC

= 357 -



4 AAE- QAL el - olza)

10519BP, &= AHE 479 +42 &3¢
AZE & 99 4 x 10" Iz B33 F=9d
A FY Bwell EHolEd F2E AZTEL
S6well ZHIE AF AH77] (Bio Tek)E
o] &3te] HEPES ¢899 (&9 mM : 150
NaCl, 5 KCI, 1 MgCly, 2 CaCl, 10 HEPES, 10
F234 pH 7402 38 A T 5 uM
EF0-3/AMI 0001% ZF2Y (Pluronic) F-
127¢ E%8l= HEPES ¢899 H2 %7
oM 1 AT WEAA ¥F gr2 EXE F
HEPES #3822 thia] 23] Aassch o
% FDSS6000 7171 &4 108 4] 10 mM

CaClze ZeslE= HEPES $&gdom 13 4
I HF REE QlpLlE 2gsdn Az &
vl 969 ZgolEd: #HEm T-3 4H A

4e FA43A2 KC (HEFSE M) 2o
A FEL T 2709 WGwell FE ZHolE

E st gifE AE7IY HTS 71719
35 ke FAd Zad gF oAl A
£FE QAN AR FY Al=EL g7 Wil
HAstaak sk AgA g 3 KCIE 5 e
AFER

10 mM CaCl, HEPES &3 &< 27

R e aE

AW Aoz AYEAL AUaA 2L gz

Tol A el 340/380 vl WAL 100%2 #

o 2290 o4 FIbo) Ui WEL(%) o

Azze %,LL?@@‘N#WQ slH e
7 3_@_3}0&1—}.

e % %r B43 72T FDSS6000°0

FHE A= FZ 4709 FPL v A
B Aol He] ¥ (computercontrolled filter
wheel)ol 28] @71 3% (340nm L 380nm)&
AeHog AEo =ZAHT, uf 1.23% 712
o2 HojHE dglor 015 nm ZUE =3

37} (ongpass filter)E %
Z ¥% {(emilter ﬂuorescence th) 2 717 oF
of Wizd W CCD 7MW@ (Charge coupled
device camera)E A UXE &3 27
oz 964 golAe] & Ao & B/E
340/3809 W&#E& At BEE G4 deolE
¢ FAL2 siebnjx LEHXA (Hamamatsu
Photonics)ol 4 #|& ¥ FDSSE000 #& 221
Wg of&slgTh

i o}.cq E-c»_ﬁz H!—

pLA FHst] AE FHolEd HF 27 3, Zab 8 18
135pLAA 152 34Ho] F4se] Ak ¥
7““‘”@?} FDSSGOOO %Xéiﬂgﬁ}f 0% 7}7715 BenZimjdazole 53-,’(_3[_ tﬂaz@l ’%E%ﬂ (6a_ﬁv>
TAZ 718, BBhage] FE AAE F KC & benzimidazoled  AFEAEZ Algae]
Folol o3 MEEE AX Ul BEEE WHE Schemeld Te WHoz 4P, A
~
NH  CICH,COOE, ( b ﬂ/ O o, ST
o (8 mere LD
: < H 2111
DMSO, 70°C, NaOH . ethanol, reflux 9
CHaNCS,
ethanol, refiux
Fi] I % j\
NCa 1N NaOH, reflux, N P P
QUi e oy
N 2N HC! solution N
4 3
sz
| \/“‘\3
N an KO3, DMF, ,U\ I
D vas I - - km/\( S
Q& N-N ¥ BVJL Ra o = N-N Ra
N R 70°C
5
4 Ba-Bv Ga-Bv

Scheme 1. Syntheses of target compounds
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282 acetonitriled}ol 4] ethylchloro acetate®}
o 33 Wgo o2y (DS T
A 31[8], e ()2 hydrazine#} 2]
transamination ¥H$-o] 98} hydrazine SHHE
2% =2 52 FAFATOL

x3} hydrazine 3E(2)E
methylisothiocyanate$e]  &Fuk&e] A%
coupling2.& #3E(3)e F4sAL, o T
2o g7] &4 aolMd WE ofvx IFS N
o] #3E U9 FlERIVE FE3 EAW
agldt dkgol doji} thiol BFEEMAE ES
F5ot £g2 AT £ AYTHI011] AF=
4= FFEGaby)Te durEe JAA A&
Hkgo] o3 Bx 3¢EGabtv)E FHY
AR THI2-15L

Benzimidazole& 358 [1,24] Triazole § 5419 g4 2 A& g4 5

o] AFEEL At olx AW T
type Ca” channel A3} &4 #A4 W& ARE
sty ey 84S ARSI, o8 ARE
Tablelo] Yepigich WAz} We] Ry, Ry Rs,
Rs @ Rs AB7E F4, dE, WEA, 54,
EgZzozvyg JER =22 HIRI|F
o2 %% HFEEL PN, R 71E
228 RE EfZToadveriz wE 39
Z 6nd 559%9 AATAHE vehfe] 237
Je £33 SFE FAM N F& AHAE
JEQE, Re71E UERYIZ uiE SHE 6f
= 2152%, BERI7|E &3 SFE 6me
27.80%9] As BAEL Zr7 Jehldch AAF
o7 PEIA miberfradil Bohs 4o F
A= ooy, 10 uM sEANA FEE 6met

Table 1. Screening Result of Compounds (6a-6v)

R
Eg\g QRﬁ R
O sy w
s j—
N N Rs
6a-6v
. N . N FDS§6000

entry ! w2 ’ R ’ (% inhibition, 10uM)
6a ] i H 7] " 17.42
6b | OCH; H B H H 419
6c H CF; H H H 19.06
6d n o COLEL I o 8.45
6e H H OCH, 5 H 8.63
6f H H NO; 0 H 71.50
6 B H CH; H H 731
6h 7] H OFt H H 7.09
6i H COEt H H 0 0.54
6i ] CH, H H H 9.5
ok H Cl H H H 9.4
6l CI H H H H 15.89
6m H H Br H H 27.80
6n Cl H CF, H H 55.9
60 CH; CH H H H 5.50
6p H NO; CH, H H 9.78
64 CH, H NO» H H 10.82
6r Cl 0 H CF; H 12.96
6s CH, H H H CH, -1.98
6t H Cl CH, H H 26.63
6u CH, Cl H H H 16.59
bv OFt H B OF: H 23.59
Mibofradil 78.95
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