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4-(td o] ) A 2 | 3Fo] = {4-(Dimethylamino)salicylaldehyde} % 4-(t]ol€oln| ) 2te]d ddslo]=
{4-(Diethylamino)salicylaldehyde} 2.2 o] |7 o 2X¥H HE == sluel,

A ETE FEAe] Az .

AT 6
A 43l oA,

271 o}l (Amine)2  3,4-thojolm] =l AL  (3,4-diaminobenzoic acid) 2 HE-3 4-tjojoln|-wlF o o] E
(methyl-3,4-diaminobenzoate) 2 ©]Folx o ZHE 3 71X 2 M= o]Fojzl FozRE HEly= 3}

2,

WA TS Aol Az .

AT 7
Al 4ol o],
471 A1 g oEe, Wee 2 gudEseln= FoA AeEE el

A nlthE FEAe] Az .

AT 8
A 43l oA,

271 A2 gl ddge, WEE % ged

5

Solr)E FolA AEHE dhtel,

WA GE Ao Az .

AT 9
Al 4%l glol A,

ol ks 22U E H(sodiun  bisulfite), 93t 4EFH  (ammonium chloride, NH4Cl), p-EFd&EE4F (p-
Toluenesulfonic acid, p-TSOH), =/At3Al4 (gold/cesium oxide, Au/Ce02), /4F3}El¥t (gold/Titanium
oxide,  Au/Ti02), Z¥]¢14F  (Polyphosphoric  acid), o} EfZFzZYed¥yolE  (Zinc
trifluoromethanesulfonate, Zn (OTf)2 ), Nickel(II) acetate (YZ(II) o}MEH]E | Ni(0Ac)2) Z wElSo}
A E F(sodium metabisulfite) 2 o] Fo]z ol AElE e 3lfel,

WA TS Ao Az .

A7 10



]}_aoL

10-2024-0116215
B

<!

=

=

M

i
=)

wAe B

o]

AnohE

o g 7] &

gige] 41y
7l & & oF

[0001]

o N = ! T T o o
5l ol =2 W Z®UM T H W
o Tog L5TE gHw EET TH Bgw wEE 2R
oy %% oo Who 4 2R o 3 WouE L W 4 oF o
= oF N AT oo X = &k P2 p S W w2 L=
R I 235 Taw +8 Xt A L%E EeRT
o = w N ! e = - 5 o) o ot ToH Y
I PHLd T4 wa®  mF % e M WE P
T o o XOE RN TTW ol 1+ = K N w5 = =
W m L TR = S " i pE o 8o M
oo o S8 R P T oH  *w W > tsw PoId
° N — = —~ ﬁ ]\l/ o = Ht‘l‘.&l
%gmwm&% ?Euyw oo W SupC W, RS ,Awi(em Eﬁmmog
3 = . B W w X T ERDLOE ~ < ~F ! ~ r o
FREEFC DgE¥ DI E:f Br Gif 2hy Siig
N g K+ —~
oy < mm L PR WP g = S S2F wiE w=wi
Ko~ o ny 7 9 w S B v = < o 8 H 5 7o O Z
WEE B T EPL S SR 2T 28E R R~
o do P Bhwew s L W T ored SET  2° sz =Tiw 20T
Gy & o nEREE g _= Mgl o SEw 0 F T g w T
o e do ol T = Ts =iy 2 S X - SR
M o Bl m A e OT,IET Ltmﬂﬂ eEJLI‘m_% T = 8z k2 ol SO ol
o o oo < o ~ g o R = B N @ N
oF P25 »u 0w 22T ERP =Ex oL &
REzoop NOW TR muwuﬁ,:uw]mE_ﬁmw A P R uoa.% T g
MoK N oo o A Toak g ok K ok 2% L3 wg Ty e o
ZaT oezad Cr 0% s bk 257 g X & Pwf T&IR
mﬂ/l Lm_l o#a M.U 1J| 1:‘_ Wf ‘AIV.A X ‘Mﬁ m& ‘_lryl o m m 1m Z.L OM \l/y E © E..ﬂ V i
W = lelOXL @ R o X 5 Anﬂ,ﬂo?t s 5 . = o - o) o o o oW&aW]
R s el R T R 2 273 S w TS o = T B
T Pz ﬂ%#.m%% T S £ SO o o woe Mo
Mo SR N R R i o W E gy T eTQ
g guer gPpa™ & T XEE kw8 9 2 =5.85
T L oI W xR -~ u T =) — = N oo 2 M = 2 B =
MﬂawmwﬁﬂuAUﬂMMleﬁmeﬂl Ta:‘_n w7 % .&aéeﬂﬂ Wﬁﬂow ,_t\ﬁ.m Mjlm.,omﬂ
TR ERII S, IRT Ug, Y FRCALS IE. 2B
—~ 3 Lo S = — . . S
c2P MUEZE LEYT. 285 T s pEc gz® Tge ETLE
oLz.#oMuE 1eu|_§ o»ﬂEﬂLE m“%rowmo © B 9 oK aorﬂgamM@ Eeﬁuw ﬂ__uuﬂl.ﬂeﬁa
— N < - a o =] _
Tyt Lrak T2 L 5Ty g3l BT PE® Tms 2REE
e Tamx o mowm o ST R e Em Hpw ° W ° w2 g e
q,@.uym mmwmo_wm‘_ﬂo«%%mr% Winﬁ W_Wmoﬂ ﬂwwmj Emo, w2 .Ldmia_%aa
E‘_ﬂkﬁ 1% mK o ﬂﬁﬁﬁ ;OI_ﬁL AMOJAIIﬁ ﬂ‘/l_l\lq\‘LWl Jlm‘mﬂ X = \)ﬂL,mﬂ 5 U
shw sl mrHe® 252 RBET wErX £ z2EY TEE L
~ = T ~ ™ 1 = B S Wy
@7.%% %ﬁ%ﬁ i&%wﬁ% EWﬂ.ﬂ,Eﬁ% A do g S MMLMH 2 g
L an N = 0 of X0 — ~ T ; ~ = = o o
ﬂmwoﬁo Nr%mow mpm_xﬂﬂ&._ko ® mﬁo% .mm]mm UEE T 24 ERw %MHH_XW
— or o = G _ o N T R
I T Fobkye wE T ELex Tl v ow San  BUAG
) T @HmP ke I EERT whm ogM g = of i W 2
LN EL] _ R q‘l = 2 =t el _ﬁa — [aa) i it} N A
s K = 2x T X K " o= [y il s AR = =l
SN Rx_w W R g F R Sy Mg Mo mrmﬁ_vi(eé o P m 2
© 3 A = — —~ £ —~ X 0 ol
T T oM B TEER g BoEe BAY XpES Bkl ET RS
T o PepTag Tafll, aFg b MJW%WLM@mW = iﬂﬁw
X .HT‘O|01J ~ ° ‘7| o % N H4 o B o) Z‘Rxnn/h o = 2
= o = T I e ﬂ.ﬁwrm o mﬁvée Wf_i N 5o oo Ltux‘m_%u% F - 2 o] — W §
oE M B %o ok OSCI ( e T TN U o - S == . 7T X =
FORHETORE T AT T 2 s B ®Wo Thm g N 3E LS|
CTEE IENE wZ.2 20H GETZ REEE ERER
W el WHE FWAT T
N o —
o 5y < = —
(=3 (= ~ —
S g 2 g 2 S 2 5 z
= S = S S = S
= 2 = = S P
[ = = S

AEZE mA



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

SIHS31 10-2024-0116215

juie)
:10
=
3
A

i

3 | AyA(cinnamic acid), WZ Aujnjlo|=& %= (benzsulfamide-containing pyrazole), o}&
9 eE (arylpyrazole) % £4l%(oxindole) ¥ 22 =S ¢ I3 @48 YehlAY, 3 7hsd 4%
F7F ket BFe xR 22 548 M S v wEkA ZF3)3 A3 FCBS) S w3uE A -9
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FA7e] AAAR A7k ool A gl WAlst: AW, YEACR gror FHHE Aol @ Ty ol
3 AEA Az e dndez T BAsel AAE el BEET AL, AW ol o 7
oz Ao Falel ok ok Am fyol ¥el AeHET AT

= = i RE= SRS SR W £ | [Jh=! H EE]O'] /‘]'%I‘q:'l 9}1—9—]/},
= AA U AAGAEE 9SS vERE AZgE F2388 veRd By ofyE, hF] whek By FUd
dFolgte FAlo] webd FAI 5@ I7F UElA Ee Ao duk o)),
ole] FdMEE AeHo= FAIET = e FAAY e A d B T8 AF FokR ol k. H
Nade o-FEA 9 B-FEH ojFo|FAR FAA ] Jor MEZE IA MY xHo] i rt. wA
e F3 2 TS Ax BE, AEe AxEAY X, Alx AE dAg 2 Ax 7FH FET EE oy
ANE 715N F8% 98 sk, =S Ao 54l FiEoeR zgsit. gl uAAkdte oshs
Walsls AL &dF oFF WAS sl d ojA &3¢l ol = 4= Q)
A ATSE 2802 5= Z&A (Microtubule-Targeting Agent, MTA)E wA|4AT QHASA < mALT B
AR vd F Stk A7) mHAR HAHSAE o-FEH I -REHY TS S5 rAAde] FREE
7M1 Utk A7) v BRgsAlE VAATRS sty mAATe] RElE S2stn niA AT

% 12 FE#H(Tubulin)e]l 7FAaL d+= 6709 ZEAE] (Binding Site)E A3 Aoltk. A7) FEH (Tubuli
)¢ 3|3 (Colchicine), W7H(Vinca), #olehl (Maytansine) 2 ¥ ZuI€ (Pironetin) wlAl&3 kA 34
g = Advk. A7l FE(Tubulin)e  EAH(Taxane), @H$-@Eetel=(Laulimalide) = HAZFAlo]=
(Peloruside) & A& HAHSAY 4 Urt.

Fxo|x EFsta F3]% (Colchicine Binding Stie; CBS)E {2 o= 3+ 1A
s FEAMNNE 2 ad4E 7%*‘:* Aoz d#fA] Q). old F3x AF FH((BHE %

stekEol digh Ao 8ol tiFE ).

2w AuA ks A48 THAE o

= 5402 8 I AbE-

gZ2 ]T/}Z(Triclabendazole), F Wl t}Z (Fenbendazole),

o U
A
iib)
n:‘;"
0

e oo
o

g
_101'

|

[¢]

1

fu
ot
o
m{u

t}. WA tbE (Benzimidazole) ZH&715 7HA & 33
28 9 Z (Albendazole), ™Wlt}E (Mebendazole),
= Z9lt}= (Flubendazole) % w=FIu=E

)
4 e

7] WA W TE (Benzimidazole) 28715 7IAE 33tEe] 28 a2 mMA#S Pk T FEA
(Tubulin) T3S A= Z33 2 F2(BS)E ¥z & 4 Jdu. 7] =3ttE(Nocodazole) Fa&
A (Tubulin)g =3Zt}E A3 39 (Nocodazole Binding Site; NBS)E ZAH oz s+ mALT FFAY 5

ot

drzow wEdleEel=(Nucleotide)oll et WiAMYE FEAS] 724 FAMIS B-FedS £33 v

3 A Bt Az zgd 4= JE=E . uefbAd WA v trE f-=A (Benzimidazole Derivatives)s B A AT

oA, FrtEAtg A4 9 2 S8 22 g Ax mAUSES 248 F dd. A 1 AP v i

A (Benzimidazole Derivatives)® =33 A3 F-91(CBS) % w=HuE Ag —‘jr-‘ﬂ(NBS)E o= g F 9=
2]

AFEd0) B 4 ek, A7l AFEAL AE LA AT ANE] A3 o181 T .

$tA , Al AH(cinnamic acid), W= Auvlo]=E &-{3t 3]&}E (benzsulfamide-containing pyrazole), ©}&
]2} (arylpyrazole) 2 ZAlE (oxindole) ¥ 22 3FES - I3 48 UepdAT, IJd 7tsed 23
F7t Fkeke e xR =2 548 M 5 dv. wEA Ze)3 A3 RS w3uE AF F9
(NBS)E HAH o & 3= vk X9 Wix|u|thE 54 (Benzimidazole Derivatives)e] AA 2 7jete E7}y)
3.



[0022]

[0023]

[0024]

[0025]

[0026]
[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

ZIHSd 10-2024-0116215

& 0001) F=eF53] A10-2119150%

2 dgol 5Xe FY 5% 39 FHE Y 22 54S Ve IREEY TAEE 4ds] Hstd
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RC-5 AT A 2] 1Co #h& AR Aot 3).

2 WA v tE FEA4E, Colchicine(Col), Nocodazole(Noc) ® Paclitaxel(Pc
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112 FEHY =30F 2 FWBSolA £ IHe] AAde mE wAngE fFEAEY 2% JHE
1

= 128 B dol AAde] wE WxvtE FE=AE2 oral bioavailability #ojt Z#gZTZE A

7

= 132 WA &= 13b2 2 Ao AAlde] wpE WX vttE: F=AES ADME 4 Boiled-egg Z#;|EE =A|S
7

WS A7 G FAF g

o, ¥ wro] &3 J1E HoklAd B AL 7k A7t gelsA AAY F YRS L W] A

_8_



[0042]

[0043]

[0044]
[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
[0053]

[0054]

[0055]
[0056]

ZIHSd 10-2024-0116215

of thate] AAls] Attt ey g of ZpH] Aol FElE 7EE 5 lon ofrjox Ak
/KEI

7] 3tekA 1o A RS FFE2 52 7] (carboxylic acid)9} WE ol 2H (methyl ester)s A& slfolH

A7) shebA 1o A Ard olH7I(AryD)Y 4 Atk Hoh fFAF o AV Ard #A=d(quinoline), p-EE(p-
tolyl), ¥l (phenol), & = (para phenol), m—=H(m-tolyl), 1-1}~2# (1-naphtalene), 2- }ZgHdl(2-
naphtalene), 8-F&E&|&(8—quinolinol), UYeldEoldd (dimethylaniline)®  3-(tholo&oln] )& (3~
(diethylamino)phenol) ZolA XAEE= s 4 lom | HlghstAl= A=W (quinoline), 8-FA=2]=(8-
quinolinol), 1-Y}>~ 2@l (1-naphtalene) 3 3-(t}o]o|&o}r] ) # &= (3-(diethylamino)phenol ) ol Al A8 ¥ = 3}
U 4 Q).
HAOE FEAe e 22 2FY °1‘3}. (1 *(}7] HAW T FEAE A7) Rel HE ol 2~H (methyl
ester)o]™, 7] oF&d7|(Ar)+ H= T AT (2) A7 WiIANGE FEAE 7] Ro] WY of 2H
(methyl ester)el™, 7] o}&7](Ar)& —Ur @l (1-naphtalene)d < <) (3) A7) WiAntE FEA=
”7] Ro] WE o|2E (methyl ester)o]™, A7 0}%7](Ar)% 8-F == (8- qulnollnol)%l T ATk (4) 47
AA o)t F=A= A7) Ro] WE ol &~ (methyl ester)o]™, A7] o} 7] (Ar)& 3-(tfo]o€olm] ) H & (3-
(dlethylamlno)phenol)‘” 4 A,
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o
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=e}

g Aol mE A TE fREAls 8] ek 2-1 x| 2-200.8 o] FofRl oA A= 1 o]

ES
Ho}p FAHCR

2 3] A mE MiANTgE FEAe s sk 2-12 YEhle C-(Fed-2-d)-1Ewxd] el )
£-6-7t2 522+ (2-(quinolin-2-yl)-1Hbenzo[d]imidazole-6-carboxylic acid)¥d 4 2UtT}.

Bowrgel Axleo] wE WAVGE FEAE 7] 8§84 2-22 JelE 2-(p-5)-1F-Mx[d] o] v thE-
-7t2 B AAH(2-(p-tolyl)-1Hbenzo[d]imidazole—6-carboxylic acid)¥d 4 2t}.

o2 WA N tE A ab7] 33H] 2-32 UEhE 2-(2-3 =EA|H
2-(2-hydroxyphenyl)-1#-benzo[d]imidazole-6-carboxylic acid) & 4= S1T}.

,\_d
rUE
T
.
?
E
o,
=

BP%—6—7PE%§_*J



[0057]

[0058]
[0059]

[0060]

[0061]
[0062]

[0063]

[0064]
[0065]

[0066]

[0067]
[0068]

[0069]

[0070]
[0071]

[0072]

[0073]
[0074]

[0075]

[0076]

ZIHSd 10-2024-0116215

2 g ] A mE wiAnuE FEAE 7] 88hA 2-42 YR E 2-(4-s|=EA H ) -LFRIE[d] o)1)
T Z£-6-7} 2822 AH(2- (4-hydroxyphenyl )-1#benzol[d]imidazole-6-carboxylic acid)¥ 4 Ut}.

_‘i

MANGE fEAE 67) $5H 252 Yehils 2-(n-EY)-1EE[d] o] v thE-6-
-1F

U‘

enzold]imidazole-6-carboxylic acid)¥d 4 Sitf.

Z

Ao w2 WA TE FEAE 5] 38 2-62 YEhe 2-(zgddll-2-d)-1FHlE[d] o))
tZ£-6-7} 222 AH(2-(naphthalen-2-y1)-1#benzol[d]imidazole-6-carboxylic acid)¥ 4 Ut}.

Bl Ao mE WiAutE FEAE §h7] 84shy 272 Yehle 2-(GEgdl-1-9) -1z [d] o] v
Z-6-7} 252 2H(2-(naphthalen-1-y1)-1#benzold] imidazole-6-carboxylic acid)¥d 4 %A

il
>

2 o] AAde] mE wiAngE FEAE 7] g8k 2-82 YEhE 2-(8-3|EEAFmw-2-Y)- Al
[d] o) m| T} &-6-7} 2 B2 AH(2-(8-hydroxyquinol in—2-y1)-1Hbenzo[d] imidazole-6-carboxylic acid)¥ 4 UT}.

2 o] Ao mE MM TE FEAE s 4] 2-92 Yehlle 2-(4-(HHEolr ) Hld ) - 1A
-(4-(dimethylamino)pheny!l)-1/benzo[d]imidazole-6-carboxylic acid)d <+ St}.

_10_



[0077]

[0078]

[0079]
[0080]

[0081]

[0082]
[0083]

[0084]

[0085]
[0086]

[0087]

[0088]
[0089]

[0091]

[0092]
[0093]

[0094]

[0095]
[0096]

ZIHSd 10-2024-0116215

2 dge] Arjdd wpE WA nuE FEAE 7] 3] 2-102 YEe 2-(4-(Y o "olr] i )-2-3] = FA] 7]
D) -1z [d] o] & -6-7 2 54k (2-(4-(diethylamino)-2-hydroxyphenyl)-1/benzo[d]imidazole-6-

carboxylic acid)¥d + <

[8h5H4 2-10]

o 4 HO
HO)UN S
/>—<E >—N
N AN
2 g o] AAjdo wE WA YE FEAe 3] s 2-112 YEidlE WY 2-(Fed-2-d)-UAE[d]
oln|t}E-6-7t2E A o] E (methyl 2-(quinolin-2-yl)-1Fbenzo[d]imidazole-6-carboxylate)d 4 At}.

2 e AAdel] wE WA utE fFEAE 5] g8k 2-122 vepdlE WY 2-(p-¥)-14-Wx[d] o) o
Z-6-7t2E A Yo E (methyl 2-(p-tolyl)-1Hbenzold]imidazole-6-carboxylate)d 4

2 g o] AAdo U]r% HA ML §EA 7] stk 2-132 YEhdlE dd 2-(2-3 =S A d) -1l x
[d ol t}E£-6-7t2 52 # o] E (methyl 2-(2-hydroxyphenyl)-1/Fbenzo[d]imidazole-6-carboxylate)¥d 4 t}.

[3}sh4 2-13]

O
H HO
/4
N
2 Aol AAlde] wE WiAuTE fFEAE 7] A 2-142 vepdlE HE 2-(4-3| EFAE Y )- 1l E
d]olnt}E-6-7}2 22 ¥ o] E (methyl 2-(4-hydroxyphenyl)-1Hbenzo[d]imidazole-6-carboxylate)d <+

—

[3heH4 2-14]

2 o] Ao w2 WA TE fFEAE s s 2-152 YehdlE WE 2-(n-E ) -1l [d] o)) T}
Z-6-7t2 229 0| E (methyl 2-(m-tolyl)-1#benzold]imidazole-6-carboxylate)d < St}.

o] Aol wE WA YE fFEAs 8] shehA 2-162 dEhlle md 2-(UEER-2-d)- 1 E
[d]elmth&E-6-7H 2 52 8 ] (methyl 2-(naphthalen-2-y1)-1#-benzo[d]imidazole-6-carboxylate)d <= <)

_11_



[0097]

[0098]
[0099]

[0100]

[0101]
[0102]

[0103]

[0104]
[0105]

[0106]

[0107]
[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

ZIHSd 10-2024-0116215

EERESH

O
- H
° )
V,
N

2 odg o] AAdd wE WiAuYgE FEAE shr] e 2-172 JERdE dWE 2-(UxgRl-1-d)- A
[d]o]nt}E-6-7t2 B2 o] E (methyl 2-(naphthalen-1-yl)-1Fbenzo[d]imidazole-6-carboxylate)d 4 ST},

B %“339] AAlde] wE WA TE FEAE 7] 354 2-182 YEhdlE HE 2-(8-3|=EFA A EU-2-Y)-
|t} E-6-7F2 B A o E (methyl 2-(8-hydroxyquinol in-2-y1)-1Hbenzol[d]imidazole-6-
o

|
ate)d & Aok

2 oo AAjdd mE WA v gE FEAE sh7] sheh 2-192 JERdE dE 2-(4-(guEoln ) Fid )-
IH-¥Z[d] o] tE-6-7I 2S5 Yo E (methyl 2-(4-(dimethylamino)pheny!)-1H-benzo[d]imidazole-6-
carboxylate)d + 2

O
(@] /> < > N
N \
2 o] AAjde] wE WX e tE FEAE 7] 848 2-202 YEhdlE WE 2-(4-(HolEolr] k)-2-3] =
Z A 99 )-1H-" % [d] o] U]E}}——6 T2 82 g o] E (methyl 2-(4-(diethylamino)-2-hydroxypheny!)-1H-
benzold]imidazole-6-carboxylate)d *’F 91‘?.

[3}sh4 2-20]

o/
;io
z zT

I
@)

z

ﬁ

2 dtg o] Arjoe] wE WX vlgE: fFeds FEH F3 AF 9 (Colchicine Binding Site)oll A3+
T Uk

kg o] AAlde] wE HArtE fFeAe FEHY =30E 2% H-9 (Nocodazole Binding Site)oll 2
g 4 gtk

2 ool Ao mE WAngE feAs FEU F3]% 23 F9(Colchicine Binding Site) ¥ =3t}
= 23 291 (Nocodazole Binding Site)o] A& 4 i},

B o] Arjdo mpE X CulE: FEA Y AxwHe ddsto]=(Aldehyde) & Al1gvlel g3slste] LdIsk
ol gAME FH|EE ©Al; 7] olulE A2 frje} EFsle] olwl &AS WSt ©HA; FuE ¥E WA,
A7) ddslol= §d8 A37] offl £ st EIES AxsE WAl ¢ 3] EFE &vlE AAS

_12_



[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

SIHS3l 10-2024-0116215

A7) dg)3leo]l = (Aldehyde)+= FuH-2-7P2 < d|dlo] = (quinoline-2-carbaldehyde), 4-wlg@wl=dd|3}o]= (4~

methylbenzaldehyde), 2kg] Aot e) 8] = (Salicylaldehyde), 4-sFo| = E A Ml =L ko] = (4~
Hydroxybenzaldehyde), m-=F<d|dlo]=(m-tolualdehyde), 2-t}ZEretd|élo]=(2-naphthaldehyde), 1- v}
¢k 8} o] = (1-naphthaldehyde), 8-3lo| EEA A -2-7t 2 & 2~ ol H| o] = (8-hydroxyquinol ine-2-

carboxaldehyde), 4-(tjw€olnx) 4-(twdoln|x)atg]a e slo] = {4-(Dimethylamino)benzaldehyde} =
4-(t]o| ol =) 2] Al oFd3lo] = {4-(Diethylamino)salicylaldehyde} 0.2 o] Fo]zl Fo2XHE HelxE 3k}
d 4 Q.

2 o] Ao mE WA v TE fFEAe] AWHAA 7] &ud] = (Aldehyde) = =EE X (Molarity) 7}
3.29 mmol X+ 3.01 mmol 5 shutel™, 3 (Volume)= 15ml1Y 5= AT},

2 g o] Ao wE WA ETE FEAY AZTHAA 7] Al fvie A, WEE 9 fgudxFol
W= (DMF) el A dEls = shud 4 ST,

A7) oFdl (Amine)S 7F2E-27](carboxylic acid) 2 wlE o ~¥ (methyl ester)o & o]Fojx FOR2HE A
Oy = 3hud F ook, Ao R 7] olwle 3 4-tfololn| Wl ZAH(3,4-diaminobenzoic acid), WE-3,4-
t}o]o}u] ;- Z ol o] E (methyl-3,4-diaminobenzoate) & X33 4= U},

2 oago] AAlde wmE HiAuuE fFEAe] AHAA A7) oWl (Amine)2 EZ-sX(Molarity)”l 3.29

=
mmol ¥+ 3.01 mmolo]™, H3](Volume)= 10ml¥ < 3

ool AAde] tE MANLE fEAS Az 3] ohue A © AY & Ak,
2 oage) Axee] me MAvE fEAY AZPEAA 37 A2 SrE AR, HEg 2 OWYLEo}
o= (M)A HEEE s S ol
2o Aol me MANGE fEA AZPHE obu AL Sl Edsel opn golg Fnjsh
B, 7] obul gelo] EulE Wi wAl, Gusel=g Al2 Sl ol tulstels oS Fulshe wA,
A7) Etols §1S 7] ofWl §ol3t EFse] EFEL Azt wA L PV £FRe §uE AAsfE:
wAE 238+ 9
B oyge] AAde] B MANLE fEAe AxEe 37 EFES GAGE 94 o 298 5+ Ao,
FAGoR, B g Addd] B WAnE FEA AXPEE ok AL Sulsh Egtete] obul g
& Fse WA, A7) ok Belo] FojE Wi WA, dulstel=E A2 guld] Hol Arstels gl Fu
stele] £EE Axet WA, A7) Ezel g

2 o] AAde] wE WA N TE FeAY AxwHA 47 Fule old kA ER (sodium bisulfite),
A3t 4EH (ammonium chloride, NHACL), p-EF<l<EAE (p-Toluenesulfonic acid, p-TSOH), =/AtstAMl&
(gold/cesium oxide, Au/Ce02), =/A3E]et (gold/Titanium oxide, Au/Ti02), Zz]¢l1* (Polyphosphoric
acid), o} EEF L 2HEE X Y|o]E (Zinc trifluoromethanesulfonate, Zn (OTf)2 ), Nickel(II) acetate
(UA(ID) oA EelE, Ni(0Ac)2) Z mE}F ol I EF (sodium metabisulfite) & o] Fo]z oA Aelx=
sty 4 STt

a
<
=5
N
S
)
2
o
rlr
4P
ki
i
fi d
2
oy
o
o
)
)
o
=)
B
=)
=
o
o
oft
oX,
i
rir
=
o
12
2
O

o
)
a3
Y

2 30 © Jo 91
oz
N
o =
oX WE MR ox X i

ro
b
R
dm =

(Noz)# fFAFSE 235 Bk, A7) WiAntE fFEx9 #X
wHTE A 29(NBS) 2
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[0129]

[0131]

[0132]

[0133]

[0135]

[0136]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

ZIHSd 10-2024-0116215

THld. AR 2, 49 717 W ] 54 71T 2

AZzd =D AFdo|x AFEE ZE Ak Sigma-Aldrich, Alfa aesar, TCI, fischer chemical, Junsei,
Samchun, Duksan, Daejung AFe] AlF& AME3SISIo™ | &wli= Junsei, Samchun, Duksan, Daejung Burdick &
Jackson 3|AFY] AFS AGA glo] A&, RE 9E2 AF AETAHd FAHS &sr] HEl Merck
Silica Gel 60F254 Zelo]Ee|A Wit I 2utE e (TLO)E AHEste] RUEPEHJTH. e ZHoEs
UV(254 nm) A 7kA e Tt

F49 HFEES Jeol FI-NMR 537 (400MHz; JEOL, Japan)olA H 2 C MRE EAstargich. 884 o%
(86)& MRS (ppm) 2 AZH A5 (N)E HzE ZEAIFC. MR vl Sigma-Aldrich®} Cambridge Laboratory

9], DMSO-d; & AM&3ltt. BE Erfo)= TMS(tetramethylsilane)”} X% o] 9ol TF=EZAZHE chemical

shift & #& ®7Iedc. agjx 352 AFRA-S 7820A GC/5977E MSD =9 (Agilent Technologies, US
S ALgste] 22 st B8 gk v azvtEa#9E E. Merck Ao silica gel 60F254% ]2
13z 23(0.25mm) & AFEEY, HEg oke 9w I 2eE 789 (thin layer chromatography)® E. Merck
A}e] 70-230 mesh silica gel 60& AF&3stiTt.

AZd . WX 1 F=E F=H (Benzimidazole Derivatives) A

w T Al mE WA TS FEAe] Azl thad g

A Zo (1). 2-(quinolin-2-yl)-1H-benzo[d]imidazole-6-carboxylic acid (BA-1)2] &%/

sh7] WkeA 18 Fxshd, AA wwt e} 250ml e whE ZEFAFo] 10mL ol EH-E-oll 3,4-diaminobenzoic
acid(500mg, 3.29mmol)™ &7 sodium bisulfite(342mg, 3.29mmol)<S Yh. 7 ofe HkS ZIES 50TE
7tgd3st & 15mLe] o €k2¢] quinoline-2-carboxaldehyde(207mg, 1.31lmmol)E 21l ¥F&-Eo] H7}sitt. wh&

<.

h=
SFES TCE BEYHHSHA o] ¢hud wjzbA] uwksigivt. Wk EFES IHEFTIE sHokaL o
Ko =1
= N

O

ofN

FrE AZAES sl AAES AZAA 9 F3A 1S AATH(830mg 87.4% 5).

A7) Wke2] 19 BA-1'AAES BA 2 FxEA dlo] olel o] Attt

'BA-184 &' 9] Methanol:Dichloromethane = 15:85 B &2 &3t oA HAME (RS 0.289]0, HE=H
(mp)& 298.2 C= &A=,

BA-1AAE HNR 2 C MRS SAATE Oon 2, 3 BA-IAAE o AREAIIE o] &7 BAY
2 2892 FAH T,

" ONMR (400 MHz, DMSO-ds) & 13.52 (s, 1H, N-H), 8.59 (d, J = 8.5 Hz, 1H, Ar-H). 8.50 (d, J = 8.5 Hz,

1H, Ar-H), 8.34 (s, 1H, Ar-H), 8.19 (d, J = 8.3 Hz, 1H, Ar-H), 8.10 (d, J = 8.0 Hz, 1H, Ar-H), 7.90,
(d, J =7.2 Hz, 1H, Ar-H), 7.88, (d, J = 7.64 Hz, 1H, Ar-H), 7.72 (d, J = 7.39 Hz, 1H, Ar-H), 7.71
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[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

ZIHSd 10-2024-0116215

(t, J = 7.38 Hz, 2H, Ar-H). C NWR (100 MHz, DMSO-ds) & 148.32, 147.23, 137.67, 130.65, 128.84,
128.34, 128.28, 127.61, 119.38. IR (KBr, cm ): 3460.9 (N-H), 3057.1 (C-H, Ar-H), 2516.6 (0-H), 1908.0,
1665.9 (C=0), 1622.4, 1495.2 (C=C), 1408.2 (0-H), 1321.8 (C=N), 1231.3, 1103.7, 942.4, 833.7, 756.1,
669.1, 548.1. Agilent Technologies 78204 GC/5977E MSD, EI mode: m/z = 289 [M1' (caled. for CyHiNO, =
289) .

Az (2). 2-(p-tolyl)-1H-benzo[d]imidazole-6-carboxylic acid (BA=2)°] &%/

S7] Wks-2 28 b, AR wub whoie} 250mL Tk HbE ZEfaFol 10mL o §H-2-9 3,4-diaminobenzoic
acid(500mg, 3.29mmol)¥} &7 sodium bisulfite(342mg, 3.29mmol)S BT, 7 v} wke 33ES 50 CTE

H =
71E43r & 15mLe] og2o] p-tolualdehyde(388uL, 3.29mmol)E YW wWhEEo] H7lstdc}. ¥b-g &35S
TLCE EYEHSIHA ¥kgo] gad w7x] witsiglt), vhg E23ES I sH7|2 5533 oags € F
TR AAARE 3 AAES A2AA HE I 2AE AATH670mg, 80.7% yield).

BA-2

A7) WeA 20 BA-2' AA B BA R FREA o] oot o] Husiqict.

'BA-2404d &' 9] Ethyl acetate:Hexanes:Acetic Acid = 1:1:0.01 B] &2 E33 Sujola 9] A& (RS 0.17°]
, 5= (mp)> 222.8 TR SAHAG.

BA-2AAE S HNR 2 CNRY ZAATE ted gk £F BA2AAE Y AFRAYE o] 4T BA
Fo 2528 SAHHAT.

I NMR (400 Mz, DMSO-d) & 8.21 (s, 1H, Ar-ID, 8.10 (d, J = 8.1 Hz, 2I, Ar-H), 7.94 (dd, J = 8.5, 1.2

Hz. 1H, Ar-H). 7.75 (d, J = 8.5 Hz, 1H, Ar-H), 7.46 (d, J = 8.1 Hz, 2H, Ar-H). 2.42 (s, 3H, C-H). 'C
NMR (100 MHz, DMSO-ds) & 167.40, 152.76. 142.07, 129.97, 127.31, 126.02, 124.83. 124.15, 116.28,

114.39, 21.17. IR (KBr, cmil)I 3431.1 (N-H), 3043.8 (C-H, Ar-H), 2602.2 (0-H), 1918.9, 1686.7 (C=0),
1625.7, 1496.6 (C=C), 1377.5, 1287.1, 1196.8, 1087.1, 826.1, 767.9, 567.9. Agilent Technologies 7820A

GC/5977E MSD, EI mode: m/z = 252 (M1  (caled. for CisHNo0, = 252).

Az (3). 2-(2-hydroxyphenvi)-1H-benzo[d]imidazole-6-carboxylic acid (BA=3)2] $1

st7] W& 3& Fxshd, A4 wwk Ehojel 250ml T vhe EebksAel 10ml ol gh&el 3,4-d
acid(500mg, 3.29mmol)™} S+ sodium bisulfite(342mg, 3.29mmol)S Ec}. = v} Wk &£ C
7t9& % 15mL9] ol eh-2ol salicylaldehyde(343nL, 3.29mmol)E Yir Whg-Eo] Hrlsiich. whs &
TLCE RUHPESIHA vhgo] gtnd wj7tx] wiaivt. g £35S d5572 s53t des 2 5
T2 AARZE L AHES A2AA A LAE ATH624ng, 74.6% yield).

[0-54] 3]

A7) WEgA 39 CBA-3 AR BA R FREA she] oldg} 2ol At
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[0159]

[0160]

[0161]

[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

ZIHSd 10-2024-0116215

'BA-3484 &' 2] Ethyl acetate:Hexanes:Acetic Acid = 1:1:0.01 W] &2 &35 &l Ao A& (RyH< 0.29]
, 5Ed(mp)L 318.6 TE =AHAY.

BA-3AE' S HNR 2 CNRY ZAATE ted gk £F BA3YAE 'Y AFRAVE o] 4T BA

o 2542 FAHEA.

1H NMR (400 MHz, DMSO-d;) & 13.42 (s, 0.5H, N-H), 13.37 (s, 0.5H, N-H), 12.73 (s, 1H, O-H), 12.73 (s,

1H, 0-H), 8.23 (d, J = 8.5 Hz, 1H, Ar-H), 8.08 (d, J = 7.6 Hz, 1H, Ar-H), 7.90 (s, 1H, Ar-H), 7.73 (d,
J =8.46 Hz, 1H, Ar-H), 7.42 (t, J = 7.5 Hz, 1H, Ar-H), 7.07 (d, J = 8.1 Hz, 1H, Ar-H), 7.03 (d, J =

7.5 Hz, 1H, Ar-H). C NMR (100 MHz DMSO-ds) & 167.68, 158.01, 132.34, 126.79, 119.38, 117.32, 112.50.

IR (KBr, cmil): 3321.4 (N-H), 3060.4 (C-H, Ar-H), 2828.2, 2560.6 (0-H), 1880.1, 1684.0 (C=0), 1631.9,
1486.7 (C=C), 1422.4 (0-H), 1257.8, 1129.2, 748.6, 597.2, 551.8. Agilent Technologies 7820A GC/5977E

MSD, EI' mode: m/z = 254 [M]" (caled. for CuHiNsOs = 254).

A Z ] (4). 2-(4-hydroxyphenyl)-1H-benzo[d]imidazole—-6-carboxylic acid (BA-4)2] &4/

7] Wk 45 Fzshd, xA] Rt gl 250mk 52 vber ZEk~o] 10ml ol ¥l 3,4-diaminobenzoic
acid(BOOmg, 3.29mmol ) ¥} S+ sodium bisulfite(342mg, 3.29mmol)S YUY, =1 v ¥k 1?}%# 50 CT=
7Fg3st % 15mLe] o ekl 4-hydroxybenzaldehyde(401mg, 3.29mmol)E i ¥HS-Eo 7}k, wks &3
& ILICE EYHHSIAA dhgo] ¢hnd u7px] wksiltt. whg EFES IJHdsF7E 5530 ] &
THTE AZAAE st AAES AXAA #e 24 2AE dATH612mg, 73.2% yield).

S m

rﬂ 01

[052] 4]

A7) BFe A 49]  BA-4' A E o] BA 9 LxBEA Flo] olgel zo] AdlErqt.
'BA-444 &' 9] Methanol:Dichloromethane = 3:7 H|&2 &3 &ufjo] o] A/ME(RyS 0.34°19, == (n
p)< 342.4 TE SAHHUL.

BA-4AE o) T NR 20 MR ST e Dok Ed B o AFRAVVIE ol gd A
F2 2542 ZHE AL

HONMR (400 Milz, DMSO-ds) & 10.18 (s, 1H, O-H), 8.13 (s, M, Ar-H), 8.03 (d, J = 8.7 Hz, 2H, Ar-ID),
7.84 (dd, J = 8.4, 1.6 Hz, 1M, Ar-1), 7.63 (d, J = 8.4 Hz, 1H, Ar-1), 6.96 (d, J = 8.7 Hz, 2H, Ar-H).
“C NMR (100 MHz, DMSO-ds) & 167.80, 160.08, 153.78, 128.81, 124.64, 123.70, 119.53, 115.95. IR (KBr,
cn )i 3450.5 (N-H), 3150.2 (C-H, Ar-H), 3053.7, 2625.9 (0-H), 1870.6, 1686.7 (C=0), 1609.6, 1473.9
(C=C), 1429.0 (0-H), 1277.2, 1177.4, 838.9, 771.2, 548.5. Agilent Technologies 7820A GC/5977E MSD, EI'

mode: m/z = 254 [M]" (caled. for CiHiN.Os = 254).

A Z (5). 2-(m—tolyl)-1H-benzo[d]imidazole-6-carboxylic acid (BA-5)2] &%

7] #-eA 58 HAxshH | 24l wwk whdle)l 250ml T uber ZelAaFe] 10mL o gHed] 3,4-diaminobenzoic
acid(500mg, 3.29mmol)3} &7 sodium bisulfite(342mg, 3.29mmol)S EUct. 1 v} Wke ZIES 50 CTE
7kde 5 15mL] ol ¥&o] m-tolualdehyde(388mg, 3.29mmol)E ¥ il wh&Eo] H718kol s
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[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

[0186]
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EUBEstiA wkgo] gud m7bA wrtegi. vk Edes AdeETIE sE5sta e B SRT
7

ure 34 uAE AATH(690mg, 83.2% yield).

C
N N EtOH
NaHSO0s

7] WA 5o BAS' A=l B4 B A ske] ofefjel o] A sl

'BA-544J &' 2] Methanol :Dichloromethane = 15:85 B &2 &§3a Lujo|re] AME(RHS 0.340]8, Hi=x
(mp)2 258.4 T2 ZAEACE,
BA-SAAE S HNR 2 C MRS SRAvE et o mE BA-SAAE S ARG ol g3 BA

g 2527 SAEAT).

" ONMR (400 MHz, DMSO-ds) & 13.18 (s, 1H, N-H), 8.21 (s, 1H, Ar-H), 8.06 (s. 1H, Ar-H), 8.00 (d, J =
7.8 Hz, 10, Ar-H), 7.87 (d, J = 8.4 Hz, 1H, Ar-H), 7.60 (d, J = 8.4 Hz, 1H, Ar-H), 7.45 (t, J = 7.6
Hz, 11, Ar-H), 7.33 (d. ] = 7.6 Hz, 1H. Ar-1). 2.42 (s, 30, C-). "C NMR (100 MHz. DMSO-ds) & 153.16.

138.28, 130.86, 129.85, 128.94, 127.25, 123.85, 21.08. IR (KBr, cm_l)Z 3415.0 (N-H), 3057.1 (C-H, Ar-
H), 2521.8 (0-H), 1896.2, 1664.0 (C=0), 1548.2, 1477.2 (C=C), 1396.8, 1309.4, 1225.7, 777.9, 719.7,

684.2, 439.3. Agilent Technologies 7820A GC/5977E MSD, EI' mode: m/z = 252 [M]' (caled. for CyHpN,0, =
952) .

HZ ] (6). 2-(naphthalen-2-yi1)-1H-benzo[d]imidazole-6-carboxylic acid (BA-6)2 3%

st7] W32 68 Frxstkd, A4 wRk =l 250ml Tk wbE FEk~Fol 10mL o §h-&el 3,4-diaminobenzoic
acid(500mg, 3.29mmol)¥} 37 sodium bisulfite(342mg, 3.29mmol)S Yich. 7 ttL& wh
7} & 15mLe] o Eh2ol 2-naphthaldehyde(513mg, 3.29mmol)E Wi WH$-Eo] H7}sh
TLCE RUHHsEA §hgo] ¢tad w7bx] wysiiict. vhg EFES 3|HdsFH712 5580 oehs 4
TE AAAE st Adws ARAA A aAlE AU (8ling, 85.6% yield).

A7l drS2 62]  BA-6' AR ECS B4 E FXREA lo] ofee} o] Azt

'BA-6/8/4d &' 9] Methanol:Dichloromethane = 1:4 H] &= &3t gujo] Ao AME&RHE 0.5019, =7 (mp)
£ 300.2 TE =AU},

BA-6AAE ] HNR 2 C MR SAABE thew) b wak BA-GAAE o) AREAIIE o] &F HA
g 2887 A HAT}.

H NMR (400 MHz, DMSO-ds) & 8.82 (s, 1H, Ar-H), 8.29 (dd, J = 8.6, 1.6 Hz, 1H, Ar-H), 8.27 (d, J = 1.6

Hz, 1H, Ar-H), 8.18 (d, J = 8.7 Hz, 1H, Ar-H), 8.13 - 8.09 (m, 1H, Ar-H), 8.07 - 8.03 (m, 1H, Ar-H),

7.97 (dd, J = 8.5, 1.3 Hz, 1, Ar-H), 7.80 (d, J = 8.5 Hz, 1H, Ar-H), 7.74 - 7.62 (m, 2H, Ar-H). 'C
NMR (100 MHz, DMSO-ds) & 167.33, 152.63. 134.20, 132.52, 129.14, 128.86, 128.31, 127.98, 127.81,
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[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]
[0199]

[0200]
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127.50, 126.29, 125.06, 124.21, 123.73, 116.46, 114.51. IR (KBr, cmil)I 3401.8 (N-H), 3050.4 (C-H, Ar-
H), 2515.2 (O-H), 1906.1, 1693.3 (C=0), 1622.4, 1564.2, 1512.7 (C=C), 1422.4, 1292.3, 1229.0, 1045.0,

771.2, 603.4, 551.8, 468.1. Agilent Technologies 7820A GC/5977E MSD, EI' mode: m/z = 288 [M]+ (calcd
for C18H12N202 = 288)

A Ze] (7). 2-(naphthalen—1-vi)-1H-benzo[d]imidazole-6-carboxylic acid (BA=7)2] $1

a7] wbgAl 7S Fxehd, A4 muk wdie} 250ml Tt wbe ZEksde] 10mL ol gheel 3,4-d
acid(BOOmg, 3.29mmol)3} &7 sodium bisulfite(342mg, 3.29mmol)S €Y. 2 th& wb
713k & 15mLe] o g2 1-naphthaldehyde(446 uL, 3.29mmol)E ¥ WHS-Eo] 713}
TLCE RUHHESIHA Jhgo] gtad wj7tx] wwtaivt. vhg £35S d557|2 $53t e 4
T2 AAAGE st AHNES ARAA I 2AE AATH688 mg, 72.7% yield).

A7) WA 7ol BA-T' A=) B4 B R ske] ofefjel ol A sl

'BA-7X/d & ' 2] Methanol:Dichloromethane = 15:85 H|&Z Z33st gujo|re]l HAME(RHS 0.50|H, =3
(mp) 248.6 CE ZHH AT
BA-7TAAE'S HNR 2 C MRS SHAsE gt Pk, w3 BATANE 'Y AFRAVE ol 8% 24

F2 2832 ST,

HONR (400 MHz, DMSO-ds) & 13.30 (s, 1H, N-H), 9.07 (d, J = 8.3 Hz, 1H, Ar-H), 8.27 (s, 1H, Ar-H),

8.13 (d, J = 8.3 Hz, 1H, Ar-H), 8.08 - 8.04 (m, 2H, Ar-H), 7.90 (d, J = 8.3 Hz, 1H, Ar-H), 7.74 - 7.60
(m, 4H, Ar-H). 13C NMR (100 MHz, DMSO-ds) & 133.63, 130.62, 130.45, 128.51, 128.24, 127.30, 127.10,

126.49, 126.22, 125.33. IR (KBr, cmil)I 3405.1 (N-H), 3050.4 (C-H, Ar-H), 2918.5, 2550.6 (0-H), 1912.3,
1686.7 (C=0), 1622.4, 1532.1 (C=C), 1399.7, 1280.5, 1216.2, 774.6, 661.5, 526.3, 436.0. Agilent

Technologies 7820A GC/5977E MSD, EI' mode: m/z = 288 [M]+ (caled. for CigHpNo0, = 288).

A Z (8). 2-(8-hydroxyquinolin-2-yv1)-1H-benzo[d]imidazole-6-carboxylic acid (BA-8)2] 314

7] Wk 88 Fxshd, xA] wwt Tl 250mL 52 wber ZEk~o] 10ml ol ¥Rl 3,4-diaminobenzoic

acid(BOOmg, 3.29mmol) 3} A sodium bisulfite(342mg, 3.29mmol)S YUY, I t& whs E3ES 50 C=E

71E3sk & 15mLo] OﬂE‘rioﬂ 8-hydroxyquinoline-2-carboxaldehyde(570mg, 3.29 mmol)& Y¥i WHS-Eo 713}

ATt 7S EFES TLCE BUHHPSHEA Hkgo] @xd w7bx] wdtsiglr. Hke E3ES IAEHIIR F
.

o
[e)

= &l
ot olghe o %WTE ANAe st Ades AxAA B2 34 2AE AT (817mg, 81.5% yield).

[0-54] 8]

G
,5’{\ e WNH
% +

T NHy

EC

7] WA 89 BA-' AN ES A W FREA St ofglet o] A sqltt.
'BA-84 4 &' 9] Methanol:Dichloromethane = 15:85 B]& =2 ZE&3F oA HAME (RS 0.170]0, HE=H
(mp)< 338.0 TZ =AU
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[0201]

[0202]

[0203]
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[0205]

[0206]
[0207]

[0208]

[0209]

[0210]

[0211]

[0212]
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'BA-SAAE ] H MR 2 C NMRS] EZAATE eI ). wE BA-SAAE '] AFRA|7)S o] 3
ZFe 3052 SHHAT.

A

e

I NIR (400 MHz, DMSO-ds) & 13.61 (s, 0.5H, N-H), 13.58 (s, 0.5H, N-H), 12.81 (s, 1H, O-H), 9.93 (s,

0.5, O-H), 9.91 (s, 0.5H, O-H), 8.54 (d, J = 8.5 Hz, 1H, Ar-H), 8.42 (d, J = 8.5 Hz, 1H, Ar-H), 8.36
(s, 0.5H, Ar-H), 8.24 (s, 0.5H, Ar-H), 7.96 (d, J = 8.3 Hz, 0.5H), 7.87 (d, J = 8.3 Hz, 1H, Ar-H),
7.76 (d, J = 8.4 Hz, 0.5H, Ar-H), 7.56 (t, J = 7.7 Hz, 1H, Ar-H), 7.51 (d, J = 7.8 Hz, 1H, Ar-H), 7.21

(d, J = 7.1 Hz, 1H, Ar-H). C NMR (100 MHz, DMSO-ds) & 167.85, 153.31, 145.35, 143.80, 137.70,

129.02, 128.74, 125.07, 121.54, 119.01, 118.96, 117.79, 111.69, 111.44, 111.40. IR (KBr, cm-1): 3466.6
(N-H), 3211.7 (O-H), 3050.4 (C-H, Ar-H), 2812.1, 2570.0 (O-H), 1899.5, 1673.9 (C=0), 1619.1, 1503.2
(C=C), 1406.3, 1322.6 (C=N), 1241.7, 1200.1, 1161.4, 1119.3, 1083.8, 829.4, 745.2, 719.7, 548.5,

439.3. Agilent Technologies 7820A GC/5977E MSD, EI' mode: m/z = 305 [M] (caled. for CyHyNaOy = 305).

A2 (9). 2-(4-(dimethylamino)phenyl)—-1H-benzo[d]imidazole—6-carboxylic acid (BA-9)9] &4

sl7] kg2 95 Fzehd, Ak wwk whfel 250mL T wbe ZEk~Fe] 10mL ol ekl 3,4-d
acid(500mg, 3.29mmol)3d} F7A sodium bisulfite(342mg, 3.29mmol)S EUTt. 2 v} HbS E3ES 50 CE
7}@61- 15mL2] ol &k2-o] p-dimethylaminobenzaldehyde(490mg, 3.29mmol)E @il WHE-o] H
TLCE EYEHsAEA REgo] g5d w7tx] wrksgict, wh-g E3ES IHTFHV|E 553 ow

O
7l SHTE AAAS st IAES AxAA w2 24 145 LA (787mg, 85.1% yield).

BA-D

A7) g 9ol BA-9 AAES BA W FREA aol ohelsl o] Aelshale).
'BA-9A843 &' 2] Methanol:Dichloromethane = 15:85 W& =2 &3 LufjoAe HAMERHS 0.40|H, ==4
(mp)< 320.2 CTZ FAHAL}.

=

BA-OMAE Sl HNR 2 C MRS ST gt b EE BA-OMAE o) AFRAVE ol g3 BA
o 2818 SAET).

H ONMR (400 MHz, DMSO-d;) & 12.85 (s, 1H, N-H), 8.09 (s, 1H, Ar-H), 8.02 (d, J = 8.8 Hz, 2H, Ar-H),
7.79 (d, J = 8.3 Hz, 1H, Ar-H), 7.47 (d, J = 8.3 Hz, 1H, Ar-H), 6.84 (d, J = 9.0 Hz, 2H, Ar-H), 3.00
(s, 6H, C-H). "C NMR (100 MHz, DMSO-ds) & 153.90, 151.39, 127.80, 123.20, 117.17, 111.84. IR (KBr,
cm ): 3405.1 (N-H), 3102.0 (C-H, Ar-H), 2931.3 (N-C), 2805.5, 2663.6 (0-H), 1896.2, 1612.5 (C=0),
1525.5 (C=C), 1370.8, 1209.6, 948.6, 819.5, 777.9, 687.6, 567.9, 506.9. Agilent Technologies 7820A
GC/5977E MSD, EI' mode: m/z = 281 [M]  (caled. for CigHisNsOy = 281).

A Zo (10). 2-(4-(diethylamino)-2-hydroxyphenyl)-1H-benzo[d]imidazole—-6-carboxylic acid (BA-10)9] g}
&

7] JkeAl 108 #FFEd, A4 wRE wojo)b 250mL 2 vler Sk A3 10mL o €2l 3,4-di mlnobenzow
acid(500mg, 3.29mmol)¥} 7| sodium bisulfite(342mg, 3.29mmol)<S ¥UT. 7 thg ¥HlE ZE3HES 50 C=
% 15mLe] ol EFgol 4-(diethylamino)salicylaldehyde(635mg, 3.29mmol)E P WFE-Eof % 7}3@33}.

A
W EPES MR RUHYHEA 3ol SR Wb wwsdt. wg RS AAFF/E FHen
NEe % FRFE AAAL 2 FABE ARAA e wAA TAF AATH96Ing, 90.26 yield).
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[0213]

[0214]
[0215]

[0216]

[0217]

[0218]

[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

[0226]

[0227]
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>

) shel olelsh 2ol A,

'BA-104 4 &' 9] Ethyl acetate : Hexanes = 1 : 1 H|&EE EF3F &ujo]xo HMNE RS 0.250|9, HE=H

(mp)& 256.8 TR =AU},

A7) WhgA 109] BA-10' A ES] B4 B TEE

d

=

A

e

'BA-104E 9] H MR C NVRS] S AT T3l T, EE BA-104AE o] AFRAI] IS o] 8-F
e 3252 SAHHAC.
' NMR (400 MHz, DMSO-ds) & 12.90 (s, 1H, N-H), 12.75 (s, 1H, O-H), 12.59 (s. 1H, O-H), 8.12 (s, 1,

Ar-H), 7.85 (dd, J = 8.4, 1.5 Hz, 1H, Ar-H), 7.81 (d, J = 8.9 Hz, 1H, Ar-H), 7.62 (d, J
Ar-H), 6.42 (dd, J = 9.0, 2.5 Hz, 1H, Ar-H), 6.22 (d, J = 2.5 Hz, 1H, Ar-H), 3.40 (q, J

C-H), 1.13 (t, J = 7.0 Hz, 6H, C-H). C NMR (100 MHz, DMSO-d;) & 167.62, 159.91, 151.12, 128.18,

8.4 Hz, 1H,
7.0 Hz, 4,

124.86, 124.04, 104.17, 98.95, 97.52, 43.88, 12.57. IR (KBr, cmﬂ)I 3443.9 (N-H), 3276.0 (O-H), 3076.4
(C-H, Ar-H), 2972.9 (N-C), 2586.1 (0-H), 1915.6, 1709.4, 1619.1 (C=0), 1512.7 (C=C), 1354.8, 1267.8,

1145.3, 1077.7, 1029.0, 774.6, 671.5, 532.5, 461.5. Agilent Technologies 7820A GC/5977E MSD, EI+ mode:

m/z = 325 [M]Jr (CalCd. for C18H19N303 = 325)

A Zo (11). methyl 2-(quinolin-2-y1)-1H-benzo[d]imidazole-6-carboxylate (BE-1)2] ¥4

a7 Wk 118 Fxshd, A wHk gl 250mL S vbg ZEkaFo] 10mL olEeel methyl-3,
diaminobenzoate(500mg, 3.0lmmol)¥} &7 sodium metabisulfite(572mg, 3.0lmmol)S ¥th. 71 th& HkS-

O o il A

25 50 CTE 7193 & 156mLY o gk quinoline-2-carboxaldehyde(473mg, 3.0lmmol)E gl ¥HS-E-o
Zbekdeh. ¥kS E3ES TLCE RUEHHSIEA whgo] gad u7bx] wwtskgitt. whgo] gxd RS &<
T, EHRES AqYsgtt. e A FHAEHV|E 553 S dichloromethane®} n-hexane 2= A2 %3}
A

ol LA S AATH620mg, 74.7% yield).

S R EtOH
D N R T Y
=7 NH, e

7] wkgA) 119] BE-1' A ES B4 B FREA she ol#eh o] Aeaitt.

'BE-148/d & '9] Ethyl acetate : Hexanes = 1 : 1 H|&= EF3 Gufoll Ao A/HE[RH2 0.5°9, =% (n
p)< 218.0 T& FAHE AL}

BE-LAAE' S HNR 2 C NRS ZAARE ted gvh =8 BE-IAAE Y AFRAVE o] 48 BA
Fe 30372 SAEAG

HNIR (400 MHz, DMSO-d;) & 13.59 (s, 1H, N-), 8.59 (d, J = 8.5 Hz, 1H, Ar-il), 8.50 (d, J = 8.5 Iz,

1H, Ar-H), 8.36 (s, 0.5H, Ar-H), 8.24 (s, 0.5H, Ar-H), 8.20 (t, J = 7.5 Hz, 1H, Ar-H), 8.10 (d, J =
8.1 Hz, 1H, Ar-H), 7.92 (d, J = 8.7 Hz, 1H, Ar-H), 7.88 (d, J = 9.0 Hz, 2H ,Ar-H), 7.71 (t, J = 7.6
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[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

[0234]

[0235]

[0236]

[0237]
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Hz, 1H), 3.89 (s, 3H, C-H). 13C NMR (100 MHz, DMSO-d;) & 166.77, 166.64, 153.52, 152.85, 148.17,

148.14, 147.25, 147.19, 143.51, 138.67, 137.74, 137.67, 134.88, 130.70, 130.65, 128.84, 128.34,
128.29, 127.70, 127.64, 124.62, 124.55, 123.67, 123.05, 121.30, 119.47, 119.35, 114.12, 112.39. IR

(KBr, cmil): 3472.7 (N-H), 3346.9, 3057.1 (C-H, Ar-H), 2956.0, 1793.1, 1716.0 (C=0), 1599.7, 1493.3
(C=C), 1435.1 (O-H), 1322.6 (C=N), 1299.9 (C-0), 1216.2, 1080.5, 990.2, 835.6, 764.6, 687.6, 610.0,

474.8. Agilent Technologies 7820A GC/5977E MSD, EI' mode: m/z = 303 [M]+ (calcd. for CugllisNsO, = 303).

A Zo (12). methyl 2-(p-tolyl)-1H-benzo[d]imidazole-6-carboxylate (BE-2)2] &%/

7] Wkl 125 FEshd, A b ool 250ml ot Bl ZEksde] 10mL ol whEell methyl-3,4-
diaminobenzoate(500mg, 3.0lmmol)® &7 sodium metabisulfite(572mg, 3.0lmmol)S ¥Th. 7 the HlS =

25 50 C& 7}¥3 & 15mLe o ek29 p-tolualdehyde(355uL, 3.0lmmol)E Y WH$Eo] H7}&}ich.
S TS TCE EUEHEA whgo] gnd wizbA] wwksigivh. whge] ghnE AS #0% =y
S ARGt w2 AAE IWFEFVIZ 55 s dichloromethane¥} n-hexane &2 A ZAA st Afola 1

AS AATH(624mg, 77.9%) .

A7) WA 129 CBE-2 AR BA 9 FEEA St ojels o] Aeieiald.

'BE-24 4 &' 9] Ethyl acetate : Hexanes = 1 : 1 H]&& &3 fujdHY AMERHS 0.5°1H, 5= (m
p)S 214.6 TR =AU},

'BE-2AE 9 HNMR 2 C NIRS] ZAATE T 7o), £ BE-2A4E 9] AFRAIIE o3 B
T 26607 =T},

" ONMR (400 MHz, DMSO-ds) & 12.38 (s, 1H, N-H), 7.35 (s, 1H, Ar-H), 7.26 (d, J = 8.1 Hz, 2H, Ar-H),
7.01 (dd, J = 8.4, 1.3 Hz, 1H, Ar-H), 6.83 (d, J = 8.4 Hz, 1H, Ar-H), 6.56 (d, J = 8.1 Hz, 2H, Ar-H),
3.05 (s, 3H, C-H), 1.57 (s, 3H, C-H). C NMR (100 MHz, DMSO-d;) & 166.80, 154.00, 140.38, 129.67,

126.75, 123.28, 21.04. IR (KBr, cmil)I 3311.5 (N-H), 3215.0, 3015.0 (C-H, Ar-H), 2947.4, 1773.7, 1693.3
(C=0), 1619.1, 1490.0 (C=C), 1435.1, 1325.9, 1283.8 (C-0), 1232.3, 1103.2, 990.2, 829.4, 742.4, 652.1,

574.5, 503.6, 474.8. Agilent Technologies 7820A GC/5977E MSD, EI' mode: m/z = 266 [M]+ (caled. for
CiaHaNo0; = 266) .

FZ (13). methyl 2-(2-hydroxyphenyl)-1H-benzo[d]imidazole-6-carboxylate (BE-3)2 ¥4

3l7] W& 138 Fxew, A4 wwk woiel 250ml B wbe ZEkaFo] 10mL ol gHZol methyl-3,4-
diaminobenzoate(BOOmg, 3.0Immol) 3} €A sodium metabisulfite(572mg, 3.0lmmol)S ¥, I ¢S ¥kg &

geSs 50 TR 71g93E 3 15mLe] o eh&o) salicylaldehyde(314 L, 3.0lmmol)E Y1 ¥-3-Eo) H7}stoich.
s 235 TLCE BUEHSIHA wkgo] gaE w7z« mwtslgich, vhgo] A5 AL Fels &, =35
= Oiﬂr’é}oit} wo IS I HAFEFHVE 553 tFS dichloromethane® n-hexanel = A A A 3}e] kA 11

AS AATH(623mg, 77.1%) .
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[0239]

[0240]
[0241]
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
[0249]

[0250]

[0251]

[0252]
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ii _
\\0;.5 \'w,/ftt. NH'! + P \ ECH |
i T [ ] Thaso
FTUNH, ol

47) wrgA 139 BE-3'AES B4 % TEEA shel olels o] Aestant.
'BE-38A4 & '] Ethyl acetate : Hexanes = 1 : 1 H]&E &3 grjo e AMERHES 0.6°19, SE=HA(n
p)S 246.8 TR =AH UL},

BE-3AAE Sl HNR 2 C MR SAADE thew) grh. wak BE-3AAE o AREAIIE o] &F B
22 268.080.2 AT},

HONMR (400 MHz, DMSO-ds) & 13.02 (s. 1H, N-H). 12.95 (s, 1, O-H). 8.25 (s, 1H, Ar-H). 8.09 (dd, J =

7.8, 1.4 Hz, 1H, Ar-H), 7.89 (d, J = 1.3 Hz, 1H, Ar-H), 7.74 (d, J = 8.4 Hz, 1H, Ar-H), 7.42 (t, J =
7.8 Hz, 1H, Ar-H), 7.07 (d, J = 8.3 Hz, 1H, Ar-H), 7.04 (d, J = 8.0 Hz, 2H, Ar-H), 3.89 (s, 3H, C-H).

“C NMR (100 MHz, DMSO-ds) & 166.58, 157.98, 153.94, 132.37, 126.87, 123.99, 119.38, 117.31, 112.51.

IR (KBr, cmil)I 3311.5 (N-H), 3053.7 (C-H, Ar-H), 2947.4, 2844.3, 1780.3, 1722.2 (C=0), 1593.1, 1493.3
(C=C), 1438.5 (0-H), 1316.0 (C-0), 1251.7, 1209.6, 1129.2, 1093.7, 822.8, 742.4, 606.7, 539.1, 464.8.

Agilent Technologies 7820A GC/5977E MSD, HR—EIMS+I m/z = 268.0848 [M]+ (Calcd. for CisHioN205, 268.08).

A Z o (14). methyl 2-(4-hydroxyphenyl)-1H-benzo[d]imidazole-6-carboxylate (BE-4)2] &

a7 wkeAl 142 Fxed, A4 wwk whiel 250mL H wbe Zeba=o] 10ml ol €2l methyl-3,4-

diaminobenzoate(500mg, 3.0lmmol)¥} &7 sodium metabisulfite(572mg, 3.0lmmol)S ¥WITth. 2 th Hkg &

TES 50 CTE 7193t & 15mLe o k2ol 4-hydroxybenzaldehyde(367mg, 3.0lmmol)E YWil W&o 7}

At e EYES TLCE EYUHHSIHA wkgo] $uE u7bx] wwksigltt. ¥hgo] gnd S 2
3}

Kel
S sy, Be dAE FJHdEFV|Z 553 U dichloromethane¥} n-hexane o2 A ZA3}o] &<k

A 2AE DATH(652mg, 80.7%).

g7] WhgAl 149]  BE-4A'AAES B ¢ FERE

'BE-42343 & '2] Ethyl acetate : Hexanes = 1 :

p)E 316.2 CE =AY},

BE-AQHE O AFEAIE ol §F B4

BE-4AAE Sl HNR 2 C NRY ZAATE= o}
Fe 2682 SHEAUCE.

dlo
o
e
kv
e
e

' NIR (400 MHz, DMSO-d;) & 13.02 (s, 1H, N-H), 10.02 (s, 1H, O-H), 8.13 (s, 1H, Ar-H), 8.03 (d, J =
8.6 Hz, 2H, Ar-H), 7.81 (d, J = 8.4 Hz, 1H, Ar-H), 7.59 (d, J = 8.4 Hz 1H, Ar-H), 6.93 (d, J = 8.6 Hz,
2H, Ar-H), 3.87 (s, 3H, Ar-H). e MR (100 MHz, DMSO-ds) & 166.87, 159.72, 128.59, 122.94, 120.45,

115.83. IR (KBr, cm-1): 3263.2 (N-H), 2992.3 (C-H, Ar-H), 2895.8, 2679.7, 2576.6, 2470.2, 1812.5,
1673.9 (C=0), 1609.6, 1506.1 (C=C), 1435.1 (0-H), 1377.5, 1325.9, 1280.5 (C-0), 1212.9, 1177.4,
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[0263]

[0264]

[0265]
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1109.8, 961.3, 835.6, 77°1.2, 742.4, 674.3, 636.0, 477.6. Agilent Technologies 7820A GC/5977E MSD. EI'
mode: m/z = 268 [M]" (caled. for CiHuN.Os = 268).

Az (15). methyl 2-(m-tolyvl)-1H-benzo[d]imidazole-6-carboxyviate (BE-5)2] 34

7] wreAl 158 Hxshd, AA wat 2ol 250ml T vier ZElaFe] 10ml o g2 methyl-3,4-
diaminobenzoate(500mg, 3.0lmmol)¥} SF7] sodium metabisulfite(572mg, 3.0lmmol)& ¥ ct. =2 v ¥ &
StES 50 T2 7F<E3t & 16mLe] ogk2o] m-tolualdehyde(355uL, 3.0lmmol)E Y¥Wil W&o H7}sHS
o

&

i E3ES TICE REYHPSHA dh3o] gx5d wi7bx] wRkekgitt. dhgo] g5d S 1% &, £3&
S At B IS HFFI|E 553 S dichloromethane? n-hexaneo & A ZAAs}e] 3F<kA 11
AL AAH(667mg, 83.2%).

[9H5-2] 15]

47 g 159 BB AR B4 W FEEA se] ohdls el Felshalch
'BE-54/d &' 9] Ethyl acetate : Hexanes = 1 : 1 Bl&=2 &3 &wlolre] A& Ry 0.5501H, =
(mp)2 266.4 T2 ZAHEACE,

rlr
fato)

'BE-54E 9] H MR 2 C NIRS ZAATE thew} gl mE BE-5A4E 9] AR IS oL
Zgo 90z =AU},

2

e

HNIR (400 MHz, DMSO-ds) & 13.13 (s, 1H, N-H), 8.18 (s, 1H, Ar-H), 8.04 (s, 1H, Ar-H), 7.99 (d, J

7.8 Hz, 1H, Ar-H), 7.84 (dd, J = 8.4, 1.4 Hz, 1H, Ar-H), 7.67 (d, J = 8.4 Hz, 1H, Ar-H), 7.46 (t, J

7.6 Hz, 1, Ar-l), 7.35 (d, J = 7.5 Hz, 1, Ar-1), 3.88 (s, 3H, C-H), 2.43 (s, 3H, C-H). C NMR (100
MHz, DMSO-d;) & 166.79, 138.39, 131.18, 129.47, 129.01, 127.32, 123.95, 21.06. IR (KBr, cm ): 3488.8,
3356.6 (N-H), 3308.6 (N-H), 2047.4 (C-H, Ar-H), 1693.3 (C=0), 1532.1, 1432.3 (C=C), 1319.3, 1283.8 (C-
0), 1229.0, 1135.4, 984.0, 771.2, 690.4, 622.8, 439. Agilent Technologies 7820A GC/5977E MSD, EI
mode: m/z = 266 [M]' (caled. for CigHiNo0, = 266).

| Zo (16). methyl 2-(naphthalen-2-y1)-1H-benzo[d]imidazole-6-carboxylate (BE-6)2] ¥4

BF7) Wkl 16 FFehd, 2] wdk wojel 250mL B vbe Zebao] 10ml olEr-Eol] methyl-3,4-
d'aminobenzoate(BOOmg, 3.01lmmol) ¥} 7| sodium metabisulfite(572mg, 3.0lmmol)<S ¥ tl. 1 t}e vk &=
28 50 T2 7193k & 15mL9] o k2o 2-naphthaldehyde(470mg, 3.0lmmol)ES YWil WFSEo H7}s)
= L

&l
Fes TICE EUE A vhgo] ¢had w7bx] wntsigint. whgo] ghnd AL A 5, &9

2 % =
o] 1}EF e, e A ZE I HFEFEVIR FEFI S dichloromethaned} n-hexane o & A A A3 o] ArolAl 11
AATH(710mg, 78.0%).

A

%)
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'BE-6/84&'¢] Ethyl acetate : Hexanes = 1 : 1 H]&E &3 &wjolAe AMERHES 0.550]9, H=7H
(mp)& 218.0 TR SHHAUL}.

'BE-6AE 9 H MR 2 C NIRS] Z4A7E thew 2rh. £ BE-6AAE'Q] AFEAIIE o3 B
e 3028 SAET.

H NMR (400 MHz, DMSO-ds) & 13.41 (s, 1H, N-H), 8.78 (s, 1H, Ar-H), 8.33 (dd, J = 8.6, 1.4 Hz, 1H, Ar-
H), 8.11 (d, J = 8.7 Hz, 1, Ar-H), 7.88 (dd, J = 8.4, 1.1 Hz, 1H, Ar-H), 7.72 (d, J = 8.4 Hz, 1H, Ar-
H), 7.62 (d, J = 3.0 Hz, 1H, Ar-H), 7.61 (d, J = 9.4 Hz, 2H, Ar-H), 3.89 (s, 3H, C-H). C NMR (100
MHz, DMSO-ds) & 166.79, 153.89, 133.75, 132.76, 128.75. 128.63, 127.87. 127.48, 127.09, 126.99,
126.50, 123.97, 123.52. IR (KBr, cm ): 3314.8 (N-H), 3053.7 (C-H, Ar-H). 2947.4, 1773.7. 1686.7 (C=0),
1619.1, 1441.8 (C=C), 1319.3, 1290.4 (C-0), 1238.4, 1087.1, 993.5, 864.9, 755.2, 661.5, 477.6. Agilent
Technologies 7820A GC/5977E MSD, EI mode: m/z = 302 [M]" (caled. for CiHuNOs = 302).

A Z ] (17). methyl 2-(naphthalen—1-yvI)-1H-benzo[d]imidazole-6-carboxylate (BE-7)2 &

3l7] Wkl 172 Fxed, A wwk giel 250mL S ovber ZEkaFe] 10mL o g2l methyl-3,4-
diaminobenzoate(500mg, 3.0lmmol)¥} F7] sodium metabisulfite(572mg, 3.0lmmol)E ¥ ict. =2 v ¥Hg &
e 50 T2 A3 5 15mLe] olEr2o] 1-naphthaldehyde(409uL, 3.01 mmol)E Y1 WHEEJ
A71eklth. RS EFES TLCE EUEHIHEA wkge] 5" w7ty wdtslgint. wkgo] d5d AE <l
&, TFES At e A E FHAEHV|E 558 v dichloromethane? n-hexane &% Al A% s}

IAE AT (877mg, 96.4%) .

> <{q
22l
ot
i

i

O P
‘zrﬂ\7rﬁ¥~’“H2 . 1 Iy EtoH -
LE\?/I‘NH?_ - T ,j Na8,0s

A7) g 179] BE-T'AARESY EA F FREA Ske] olgle} o] A sSlH.

'BE-7X /&' 9] Ethyl acetate : Hexanes = 1 : 1 BH|&2 &3 fujoe AMERHS 0.6°]7, SE=H(m
p)E 180.6 CTZE =AY AT},

BE-TAAE S HNR 2 C MRS ST hed Do md BTN E S AFRAVVIE ol gd A
e 302.102 AU},

HONMR (400 Mz, DMSO-di) & 13.30 (s, 1H, N-H), 9.05 (s, 1H, Ar-H), 8.29 (s, 1H, Ar-H), 8.14 (d, J =
8.2 Hz, 10, Ar-H), 8.06 (t, J = 7.4 Hz, 21, Ar-H), 7.91 (d, J = 8.4 Hz, 11, Ar-H), 7.77 (s, 1, Ar-H),
7.74 - 7.69 (m, 1, Ar-H), 7.69 - 7.61 (m, 2H, Ar-H), 3.90 (s, 3H, C-H). "C NMR (100 MHz, DMSO-d;) &
166.82, 133.62, 130.77, 130.42, 128.53, 128.33, 127.35, 126.93, 126.52, 126.13, 125.32. IR (KBr, cm ):

3298.7 (N-H), 3047.1 (C-H, Ar-H), 2947.4, 1767.6, 1690.0 (C=0), 1615.8, 1435.1 (C=C), 1328.8, 1287.1
(C-0), 1229.0, 1087.1, 806.7, 767.9, 593.9, 535.8, 445.4. Agilent Technologies 7820A GC/5977E MSD, HR-

EIMS+: m/z = 302.1057 [M]Jr (Calcd for C19H14N202, 30210)

A Z e (18). methyl 2-(8-hydroxyquinolin-2-y1)-1H-benzo[d]imidazole-6-carboxylate (BE-8)2] ¥4

at7] whgA 18 Fxshd, A4 wwk whoiel 250nl F<F wbe EFekaFe] 10mL ollehEell methyl-3,4-
diaminobenzoate(500mg, 3.0lmmol)¥ &7 sodium metabisulfite(572mg, 3.0lmmol)S ¥Th. 71 th& HlS =
qES 50 TR 7}g3t & 16mLe o829 8-hydroxyquinoline-2-carboxaldehyde(473mg, 3.01 mmol)E YL
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ol A7Fstdg. HhE EEES TLCE RUEHSAA wkgo] g ® wrix] wHksigid. wkgo] 98 ®
gt &, EFEES ARGy, Be AAE FHEFV]IE2 53 U dichloromethane?} n-hexane 22
=

H
gate] Aot nAS AU (718ng, 82.2%).

BE-8

A7) W2 18] CBE-S AAES] B4 R FEEA she] obgsh o] Wit
'BE-84 A& '9] Ethyl acetate : Hexanes = 1 : 1 H]&2 &3 Gufjolrel AME RS 0.5°1%, H=FH (m
p) 262.4 T2 FAH= AT}

BE-84E Sl U NR 2 C MR ST e Db md BE-sUAE S AFRAVVE ol gd A
F2 319.09% FH ALt

' NR (400 MHz, DMSO-d;) & 13.59 (s, 1H, N-H), 9.88 (s, 1H, O-H), 8.53 (d, J = 8.6 Hz, 1H, Ar-H),

8.41 (d, J = 8.6 Hz, 1H, Ar-H), 8.32 (s, 1H, Ar-H), 7.93 (d, J = 7.9 Hz, 1H, Ar-H), 7.81 (d, J = 7.0
Hz, 1H, Ar-H), 7.55 (t, J = 7.8 Hz, 1H, Ar-H), 7.50 (dd, J = 8.3, 1.4 Hz, 1H, Ar-H), 7.21 (dd, J =

7.4, 1.4 Hz, 1H, Ar-H), 3.90 (s, 3H, C-H). 13C NMR (100 MHz, DMSO-d;) & 167.18, 153.82, 145.75,

138.21, 137.88, 129.53, 119.50, 118.28, 111.93. IR (KBr, cm_l)Z 3476.0 (N-H), 3215.0 (O-H), 3043.8 (C-
H, Ar-H), 2947.4, 1773.7, 1718.9 (C=0), 1622.4, 1503.2, 1435.1 (C=C), 1303.2 (C-0), 1209.6, 1087.1,

845.5, 748.6, 723.0, 539.1, 487.5. Agilent Technologies 7820A GC/5977E MSD, IR-EINS m/z = 319.0960

M (Caled. for CialiNiOs, 319.09).

A2 (19). methyl 2-(4-(dimethylamino)phenyl)-1H-benzo[d]imidazole-6-carboxylate (BE-9)2] 34

a7 WA 198 Fxehd, A4 wwk whiel 250mL H wbe Zeba=o] 10ml ol €2l methyl-3,4-
diaminobenzoate(500mg, 3.0lmmol)¥} &7 sodium metabisulfite(572mg, 3.0lmmol)S ¥WITth. 2 th Hkg &
FES 50 CTE 71E3s & 15mLe] o€k p-dimethylaminobenzaldehyde(449mg, 3.0lmmol)E ¥ HH&-Eo
A7Fslth. g EFES TLCE BUEHSHEA whgo] gxd w7bx] wrksgivt. whgo] gud AS &
2 At we AAE IAWEHVIZE 553 b dichloromethane?}t n-hexane o2 A4 A3}k

2 @A aAE AATH659mg, 74.1%).

F7] dbe-2] 199]  BE-9' A ES B 9 FEREA o] ofElet ol A siglt.
'BE-9X A &' 9] Ethyl acetate : Hexanes = 1 : 1 BH]&2 &3 fujoe AMERHS 0.3°0]7, SE=H(m
p)< 260.8 TE AU,

BE-9AAE Sl HNR 2 CC NRY ZAATE= o}
Fe 2952 SHE UL,

dlo
=)
m
O
i
ot
=
o
O
o
o,
i
Lo
i)
ol
i
1%
N
N

il
o
oo
ro
M
>

HONR (400 MHz, DMSO-ds) & 12.86 (s, 1H, N-H), 8.14 (s, 1H, Ar-H), 8.01 (d, J = 8.9 Hz, 2H, Ar-H),
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7.79 (d, J = 8.4 Hz, 1H, Ar-H), 7.58 (s, 1H, Ar-H), 6.85 (d, J = 8.9 Hz, 2H, Ar-H), 3.87 (s, 3H, C-H),
3.01 (s, 6H, C-H). 13C NMR (100 MHz, DMSO-d;) & 166.90, 151.64, 127.96, 122.81, 122.60, 116.45,

111.81. IR (KBr, cmfl)I 3247.1 (N-H), 3073.1 (C-H, Ar-H), 2947.4, 2808.8 (N-C), 1880.1, 1718.9 (C=0),
1677.2, 1606.3, 1499.9, 1438.5 (C=C), 1370.8, 1290.4 (C-0), 1196.8, 1080.5, 816.2, 748.6, 571.2,
494.2. Agilent Technologies 7820A GC/5977E MSD, EI+ mode: m/z = 295 [M]+ (caled. for Ci7HiNs0, = 295).

A Z (20). methyl 2-(4-(diethylamino)-2-hydroxyphenyl)-1H-benzo[d]imidazole-6-carboxylate (BE-10)2]

S]A7

3t7] WkgA 208 FEEW, 2wy woiel 250mL ok wbe ZEkado] 10mL ol €20 methyl-3,4-
diaminobenzoate(500mg, 3.0Immol)™} ¥7 sodium metabisulfite(572mg, 3.0lmmol)<S ¥}, 1 b Wk
S 50 T2 7193 & 15mLe] o2l of 4-(diethylamino)salicylaldehyde (449mg, 3.01lmmol)E

7P stk W EFES TICE EUHEHPSHEA whgo] gud wi7bx] wrksgivt. wh-go] &5

ol
ot [

-
al
.l

tlo ofo
e e
o
HUosal o

EES oAslgrt. We IS FHAEE7|E =3 1S dichloromethane™ n-hexane &
AATH(761 mg, 74.5%).

2
mo
o -
0 r
ok,
9 [
a ﬁ“
o
b
s
1=
K
2
mim

A7) WEgA 200 CBE-10' AR BA W FEEA shel obdsh gol Hesen.
'BE-10A843 &' 2] Ethyl acetate : Hexanes = 1 : 1 H]&2 &3l fujox o] AMERHS 0.6, 5=% (mp)
£ 238.6 CE =R HY .
'BE-10A4%2 9] H NIR 2 C NMR®] S AT thea 2T, wE BE-1044 % 0] AFEAIIE o] 4 B
AeFo 385,282 =AU},
HONMR (400 MHz, DMSO-ds) & 12.91 (s, 1H, N-H), 12.70 (s, 1H, O-H), 7.83 (d, J = 9.5 Hz, 1H, Ar-H),

7.79 (d, J = 8.9 Hz, 1H, Ar-H), 7.61 (d, J = 7.6 Hz, 1H, Ar-H), 6.39 (dd, J = 8.9, 2.3 Hz, 1H, Ar-H),
6.20 (d, J = 2.3 Hz, 1H, Ar-H), 3.87 (s, 8H , C-H), 3.39 (q, J = 7.0 Hz, 4H, C-H), 1.13 (t, J = 7.0

Hz, 60 , C-H). 13C NMR (100 MHz, DMSO-ds) & 166.70, 160.02, 155.28, 150.76, 127.75, 123.33, 103.90,
99.79, 97.66, 43.80, 12.58. IR (KBr, Cm_l)I 3302.0 (N-H), 3215.0 (0-H), 3085.9 (C-H, Ar-H), 2972.9 (N-
C), 2873.1, 1767.6, 1693.3 (C=0), 1645.1, 1496.6, 1445.1 (C=C), 1283.8 (C-0), 1219.5, 1142.0, 1074.4,
980.7, 954.7, 790.6, 742.4, 648.8, 529.6, 458.7. Agilent Technologies 7820A GC/5977E MSD, HR—EIMS+I
m/z = 3391581 [M]+ (Calcd for C19H21N303, 33915)

Add 1. AE 54 574

ME =4 =L NTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide)Z ©]&3} E}” 714
AZFAN AFHATE. A7) oA 7HA] AEFE A549 AZ(H G AEF), MCF-7 AZE(HFEer AEF), AsPC-1
A E(HA

(FHGL MEF), MRC-5 MEZ(ZA # A2F) D CD-18co MECFAY g AxF)d = Tt 7] oAl
A AEFE S AEFT 2oz HE AFH A 4 vk, Dulbecco modified eagle medium(DMEM),
Roswell Park Memorial Institute(RPMI 1640), Z©Efo}& A (FBS), EHAl, MIT(3-(4, 5-dimethyl thiazol2yl)-
2,5-diphenyl tetrazolium bromide)= Thermo Fisher ScientificolA] F-wlslth. AlXE wjF ZHolES}t fg
AW &7 SPL Life Sciencesoll A Fulahlth. A549, MCF-7 % AsPC-1 MZi& 2 mM SFERIZ 10 % FBS7F
23kl DMEM "iA|E AR8ate] 37 CTH 5 % C0pol Aol oA vieks 1o, MRC-5 # CCD-18co AIE<= 2 mM

W= 10 % FBS7F &% RPMI WX & AF&3te] 37 THE 5 % €09 QlFulolElol A wikE A, Az &

_26_



[0303]

[0304]

[0305]

[0306]

[0308]

0 = 90 % AFolell Al F=A5}7]
ol %,
MRC-5 A3E(A7 o Alxs
A7) Azl AzE 20742
(hr) &< Aol st

of W= AAHAY. HET Awel DS FUR

7] Azl AxH WX
ule] wiAE
JolE #AE=IE

A&
dol] F=7F8kaL 37 T

Sh7] B 12 7] AFejolA Az WA oE

o] A mE WA E

&g wot w7

, MCF-7 A&
7, BE-8 2 BE-109] 1Cs ke

Tl M 7hzh 15.24,

ARg-3te] 570 nmel A

GraphPad Prism 6.0 Z2 1315 AR&-gh

FrEAE

o2 & 38 %
7, BE-8 ¥ BE-10)& 223hek S3tE2 AB49 Al

el AxE E

7} A

AT

3.25, 6.83,

7r7y 1,78, 4.38, 2.32,

ey A NN 4

AR T 38 A AFzdelA Alzd
A, 23gE 9 aZE gl A549 M

s, 7] Azl Alzw 47149

HAal A elshalnt.

A ¥ 4000709 A549 AE(HT MEF), MCF-7 AME(Set
) @ CCD-18co(AA & Aﬂ}%‘—)% 96 9 ZyolE

, =FEWNoc) ¥ gZ g

A v o}

, MCF-7 = MRC-5¢141¢] ICs

ZIHSd 10-2024-0116215

AFLE T, MIT e

of W z} WiAv|tHE FEAE
350 DMSO 2 DMEM & RPMIC = @] glit}.
fFreAe MESAY Z3E ZAs= o
o A1 4A1ZH(hr) st wiFSSiTh. Al AEHS
THEE VIFEI. Ao AEe A W ghE
e 39 £4S &85t Attt

LA 1Cogke =
APch)e] 2+ Al

%A (BE-3, BE-7, B
L T A3 Aot} %

i* 1

D=
X

E-8 %
3z

R halh= =
2 6.59 uMY ICy #he B
2 10.88 uMe ICs S BYth. MRC-5 A|Z3Fo]A BE-3, BE-
2 8.19 uMolgitt.

AsPC-1 MZ (AT MEF),

| 273k, 24 AlZkhr) F,
WA S ol Hrletal F7FE 72417k
9 BFEE 0, 0.01, 0.1, 10 2 100 pM=z <&alsk

MIT 42 7

Z3F3F 100

Arks) A9l vholaw &
S50,

ZF 1Cso b

Aol & 3

ol A9 ICats =
2 BE-10), =3
R ==

= A (BE-3, BE-7, BE-8 % BE-10)7}F 15 uM °]3}9] ICs

| AlzdoA Azd 47142 #
FolA Z+zy 2,54, 0.11, 2.97,

=4 (BE-3, BE-

T 48 B o] AAde] wE wiA v thE F=AE, Colchicine(Col), Nocodazole(Noc) ™ Paclitaxel(Pc
1)9] A549 A|ZF9F MRC-5 MEFol digh AeA A4 (Selectivity Index)E EAIS Zlojth. & 45 Fx3H4,
712 2#17 MIASl Colchicine(Col), Nocodazole(Noc), Paclitaxel(Pc)& Z+7t 3.04 x 10, 3.66 x 10,
5.26 x 10749] o, A7l Axdol Azxw WA vttE A5 (BE-3, BE-7, BE-8, ¥ BE-10)2 Z+Z 0.7,
39.82, 0.78, 2 1.249] < ®H3t}.
olo] wg} A7) AZdNM AFE WA vhE §=A(BE-3, BE-7, BE-8 % BE-10) 5 BE-7& 7]& vA&2dS
XHo sk LA EG ¥ e dAlxe] dig A84s 7HAE AS Yeplth. 53] BE-72 Pcl Xt}
79k 5% vl o] =& MY A4 (Selectivity Index)E HITE.
721

Compound ICs (ulD)

A549 MCF-7 AsPC-1 MRC-5 CCD-18co
BA-1 15.40%0.23 >100 8.86+2.45 9.42+1.34 >100
BA-2 >100 >100 >100 >100 >100
BA-3 >100 >100 >100 >100 >100
BA-4 >100 >100 >100 >100 >100
BA -5 >100 >100 >100 >100 >100
BA -6 >100 >100 >100 >100 >100
BA -7 >100 >100 >100 >100 >100
BA -8 >100 >100 >100 >100 >100
BA -9 >100 >100 >100 >100 >100
BA -10 >100 >100 >100 >100 >100
BE-1 5.18+0.15 34.58£0.80 16.04+2.10 1.41+0.13 24.02£1.80
BE-2 80.84+4.35 >100 67.92t4.45 51.77£1.92 >100
BE-3 2.54x0.06 15.24+0.88 20.29+2.24 1.78%0.10 15.74+0.87
BE-4 30.84%0.61 >100 21.4612.44 39.64£0.85 43.02£3.08
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BE-5 34.67+2.90 41.48+1.47 >100 85.01%+0.97 79.26+4.33
BE-6 23.93+1.28 36.63+0.63 20.79%£0.94 18.16+£1.54 32.71%£0.29
BE-7 0.11£0.01 3.25%0.21 0.11£0.02 4.28%0.27 24.33%£0.45
BE-8 2.97%£0.17 6.83£0.49 7.06£0.23 2.32+0.13 3.94x0.39
BE-9 15.85+0.42 25.68+0.34 30.23+1.64 29.94%0.63 32.89%0.10
BE-10 6.59+1.02 10.88+£0.97 23.21%£0.57 8.19£0.35 30.55%+1.32

ZFAe] L2 EZF(BKOO6P, Cytoskeleton, Inc.)ol] w&} 4=3)= A}, PEM &=

THE I FEY S 24 Al
ol ‘;% 1 _

H
L ] S Z3eE EIFE(100ul)S AxsAT. o)F A7) E3ES Nocodazole(NOZ),
Paclitaxel (PCL) % 7] AzolA] Aze WA n s =4 (BE-3, BE-7, BE-8 ¥ BE-10)¥} 27} &33l3d
o}, o]F 38 ColA FEH TTS 908 B¢ 340 mmoll A FH=E A5t ZYEF 9lth. 4V FEH F
g Ao a3 FE2 Nocodazole(NOZ), Paclitaxel(PCL) = 7] A|ZdoA AxH dxvtrE: FE=A
(BE-3, BE-7, BE-8 @ BE-10)olM % AL Act. mAlA S+ skAIQl Paclitaxel (PCL) 3 m Al &3 A4
Nocodazole(NOZ) & 44 2 &4 w02 A& AL vehicle (DMSO)E X+ tHERT 02 ARE3SISITH.

E 59 & 62 2 dyo] AAde 2 WX|ugFE FEAE, Nocodazole(Noc) 2 Paclitaxel(Pcl)e] A
FEY dldS ARgete] FalE FEA Fibol g S EAT Aoltt. & 69 a)& 7] AxddA A
Z¥ AAuE FEAQ BE-39 FEH FF ud dFS EAIT Aoltt. & 69 b)E V] AxddA A
Z¥ AAuE FEAQD BE-79 FEH S ud TS EAT Aoltt. & 69 o)F AV AxddA A
¥ AAuE FEAQ BE-89 FEH FFd g dTFS EAIT Aoltt. & 69 d)E 7] AxddA A
28 A GE FEA BE-109] FEH Febol tist d3Fs =g Aotk = 5 ¥ E68 x|, PCL 2
NOZ& tz=wrdt Hluste] Z47b FEH FFS 43 2 AT, 3] Azl AxE AXWGE FEA
(BE-3, BE-8 %! BE-10) vehicle thZxw3} HlaLste] F7be S =E HolFoAvh. A7) AlzdelA Azxd A
AW thE F A (BE-7(X 6b))> NOZZ Bl2gh w3 E9H4s) 588 BT, Avyoz F3E 7t
FEY T3 42 BE-3, BE-8, BE-10°] mlMAH g siAe} FAFSHAE-S Sl BE-72 WA Eg3)

Add 3. 99 ¥F 49

ABAOAI A A A U] vl AaTe] A g ek 7] Az Azxzd AA|ugyE §-=A(BE-3, BE-7, BE-8,
9 BE-10)9) &E@E W Fge wel #REAC. AlwelDT F 70000709 A549 AIEE 69 FHOE
(plate)ell =2 AW EHolA 24X 7 (hr Fot  AFAAFHT.  o]F  AMMINFEZES Nocodazole(NOZ),
Paclitaxel (PCL), A}7] AZdolM #Alzx¥ WA v|t}E F24 (BE-3, BE-7, BE-8, % BE-10)9] H-4 2 &4 3}
o 24A17¢(hr) <t AFH| o)A (Incubation) 3FATE. o] F AS49MEES A2+ 2] 4 9 4=(Phosphate-buffered
saline; PBS)E 33] A& 3t 4TolA] 208 E<¢F 10 % paraformaldehyde® LA AT, o]& ABAIAEE 0.1 %

=
o
Triton X-1002. 2 20% S<F A&t PBS 5 1 % & €3 437 (BSA)CZ 30% FoF Agddet. 2 &, nps-

2 &g-%E¥ 34 (Santa Cruz, USA) €98 2z A(welDel 713+ F 4 Eoﬂ/ﬂ 24X 7 ol
AFuo]dsitt.  o]F AS49MEZE  PBSE 33 AMHE v F-ml92 [gG/FITC A (Santa Cruz
Biotechnology, Inc., USA)e} 37 1A]ZF &<t Qo] alnt. HdelA 107 &< DAPI (Sigma-Aldrich,
South korea)® dMe & Fx4 #olx 279 dwA (Carl Zeiss LSM710, Germany)S AHE-3te] A]7+sla}al

n

72 e B odygo] Axde] wE WX utE FEAES A549 A A
AZW vA 2T 224 AT Aolth, FAFOR & 79 a)E A7 Az
BE-3¢] A549 Al ol A S ARgste] TEE AEY uAA

A7) Azdol A AzE AAnTrE FEA Q] BE-79] A549 A ZoA WG
A AT 24S ZAIGE Aotk & 79 o) A7) AxdedA Alxd W

b T

oA WedF £ ARESte] BEE AZU mAlLad 23S =ARE Aotk = 79 d)= A7) AlxdelA

2 g
> 18
ol
%N o
AL
3
N
=)
kS
U
o
H
Y

(B | G I A
dr o
b
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AzE WAEGE FEAQ] BE-109] AB49 MXEoA WHHEF NS ALgste] #EE AXY mHLY 2AE
ZAISE etk & 79] a) HW L 79 )& FFsH, A7 AxddA Ax® WA W TE {24 (BE-3, BE-7,
BE-8, & BE—lO)O] NTARA FEHC wX= P4 9&8S gQ1E = vk, BE-3, BE-8, BE-100] HAA%
A shA o} AL 2E-S 6}°t BE-72 M2 EFstAet AL 28-S Skl

A AT HE B2 s AAAY olFel Fas 98-S . giEe PAa#S xHoR e ZEA
MTA) = AIZF7] BXE Wellslr] widol] AxF7]9 ek Benzimidazole F=A2] 3¢S AAs7] g 74
¥ EAS F33) oF 3000007119] A549 AIEE 69 Zo]EAA 24A1ZH(hr) &<t AFAHAT.

IDh=3
=* A zH AR v tE =4 (BE-3, BE-7, BE-8, ¥ BE-10)9 &) &&= FA 3dlol 244
Ao dstgltt. o] % AAFEE 3l e F A7HE 70 % ANEHES o] gste] AEE LAHA
o}, oEeS AAZF T AELE 2712 PBSo| A& Eslar RNase A(Thermo Fisher Scientific, USA)E 37 oA
o o

308-7F A3 F DNA A& Propidium lodide(Sigma-Aldrich, USA)S o]-&3}e] 1083F dMalitt. npA| g
© & FACS Canto II(Becton Dickinson, USA)E o]-&3}o] 488 nmoll A <F 10,0007 A EE A5 ).

T 82 B o] AAjde] wE wANYUE FEAES A549 M|xEe] MXE F=7]o] dld H|ES EA|S Feolt).
= 92 E dgol AAldo] wE wixuttE FE=AE, Colchicine(Col), Nocodazole(Noc) & Paclitaxel(Pc

T =
)] ZF Al 7] dAlol A 9] AE HES TAIS Holt), = 8 ¥ =95 F3IW, A549 Al3Eo| BE-3, BE-7,
BE-8, ¥ BE-10S 5uMzZ 24A1Zt(hr) AH2ldh A5 G2/Me] AE H&LS 10.9 %ollA Z+ZF, 16.7 %, 95.1 %, 22.6
%, R 23.2 %= F7FEAJT. o7t Aib= G2/M AN AEFV] AAE dEkv. 58] BE-79] 49, Ux
A & P SHAIQl BEE e (Paclitaxel) B WA AT EFA AR =& (Nocodazole) & 22 X

2l
Aoz Adsids wek fARE Ao ghs B3l

£e F4R 240 wuldy A% W dE A (comple) T B4 S8l Az A% 2 @ Asele
WEe d5ehe WRlelth. 25019 Ve S ol&ste] wanE A F-(NBS)eF 3% Ag F-9l(CBS)e]
24 e, k23 B4 el 45 A48 % T BA e A% FEAFD) S AW 918 chr ddinger (Schr
ddinger L.L.C

gl Z o]l = Protein data bank(PDB)olA AME FEU-F3]X H5A(PDB 1D : 402B) ¢} FEH-=FAGE
B3 (PDB ID : 5CALE AL} *flxﬂ 7S F=H|5H7] 98] Schr ¢pdinger (Schr pdinger L.L.C., USA)
5 Hl =(PPrep)E& AM&3toitt. FA4E EX

e 3= d9o] FZx+= ChemDraw Ultra W& 18.0(Cambridge softwar
e)s o]&3te] 1T}, Schrodinger ZET %Joﬂ’ﬂ Al E3ke LigPrep =275 ARSSIH 4 =7 A5 A% &
7tes #8342 g, npx o ® Glide 5 BEE(Glide-SP) RES AF&3to] (BS 2 NBSOl A #it= =7
S k. olol wel, Docking geometries % Docking score® AAFEITE. Docking score= ©ijz Agt §
el 3t 2t=o] s A3 Aoltt. Docking geometriests T A A FjolA 27t=o A FE)

. Glide docking scorex B=-FEH A3 Ao FEof ek A3 oy A (keal molil)-"/l ZAFA] 0]

—

= ) R =3vE A3 BB A 2w o] HAAldd mE HAvTtE fE
AEe] FEAHAY] AFd digt =7 A7E =g Aolth. i 28 FetH, F39|x AF F91(CBS)AA 471
|Z2ofloll A AZxH A TE FEAES ¢F 6.6 ~ -8.5 kcal mol Alole] glide scoreE HoJFETh. A7)
Azdold AzH NAVHE GEASS NBSolA H%=3 glide score (6.2 ~ -9.0 keal mol )Z LEFY
T 102 FEYY Fd AF FHAdA 2 o] Arde] mE AAuTE FEAEY] AFFHE EAS A

AL 109] a)= F3)7 Ad FlellA 7] Azl Az wx ] nit}E §- =4 BE-39] A%t

s
AT Rolth. E 109 e 25 AF BSlA 47 Azl ALH AATIEE FEA BE-79)
2 RIS EX w AzE AAviE FEA
F FuE =AF el E 109 O 23 A% P9 A7 Azdold A
F 3

SA) BE-109] A HEE =A% Aotk & 118 FEHY w3attE 24F HYoa 2 2+
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=
ool AlzE

M 2o ox PN E
N
2
Py

SIS FRHoR Fxshu, 47] Azdelq Axy WAvGE FEAS(BE-3, B-7, BE-8, % BE-10)< a-
tubulin®] A3 FHolA 71 2 g FeE Yepgn 489 3] (colchicine) ¥ € =9 AA7} «
~tubulinZbA] WFHE A &S YeERY. wop FAFgon, F3W A F9(CBS)ol g Az o ol A
Azd AW TE = (BE-3, BE-7, BE-8, @ BE-10)¢ =7 HFE FAHE 2% ZxE= 747 -6.67,

Ir ox
N

-8.221, -7.885 2 -8.452 kcal mol o]t} olgd WIAUMYE SEASE wmrtE AT L (NBS) tE

747} ~7.196, -8.519, -7.267 @ -8.044 keal mol © £7 d4E EAHE AF AEE A w7 A=
WA v ok =4 (BE-3, BE-7, BE-8, 2 BE-10)7} CBS S} NBSOIA R 78t 2% 45282 e
¥ 2
Compound Colchicine Binding site(402B) Compound Nocodazole Binding site(5CA1)
Docking Glide Docking Glide
Score(kcal Score(kcal Score(kcal Score(kcal
mol ) mol ) mol ) mol )
BA-1 -7.554 =7.941 BA-1 -7.044 -7.431
BA-2 -6.895 -7.333 BA-2 -6.151 -6.589
BA-3 -6.282 -6.869 BA-3 =7.405 =7.992
BA-4 -6.177 -6.681 BA-4 -5.765 -6.269
BA-5 -6.939 =7.444 BA-5 =7.447 -8.211
BA-6 -7.669 -8.305 BA-6 -7.184 -7.819
BA-7 =7.724 -8.311 BA-7 -8.403 -9.038
BA-8 -7.486 =7.909 BA-8 =7.12 =7.542
BA-9 =7.426 -8.013 BA-9 -6.493 =7.129
BA-10 -8.312 -8.411 BA-10 -6.949 =7.047
BE-1 -7.89 -8.182 BE-1 =7.363 -7.655
BE-2 =7.07 -7.483 BE-2 -6.463 -7.143
BE-3 -6.67 =7.142 BE-3 -7.196 -7.844
BE-4 -6.822 =7.139 BE-4 -6.492 -6.809
BE-5 -7.538 =7.97 BE-5 =7.671 -8.064
BE-6 -8.197 -8.545 BE-6 -7.609 -7.958
BE-7 -8.221 -8.57 BE-7 -8.519 -8.867
BE-8 -7.885 -8.213 BE-8 =7.267 -7.594
BE-9 =7.976 -8.324 BE-9 -6.974 =7.59
BE-10 -8.452 -8.762 BE-10 -8.044 -8.354
Colchine -9.605 -9.468 Nocodazole -8.965 -8.844

A3 ¢)6. ADME 24

ADME 2§ (Absroption Distribution Metabolism Excretion Analysis)< SwissADMEE A}8-3}%It}. SwissADMEE
iAol 84 (log S), FAF FHAG(log Kp), T4 AL A4 (SY), 58, dESHT, FE FAME, gk
stet st 22 ADMES] 545 At Wrte ¢ vk, aEla AEEA ae; Al 23EdEs sl
8 PASS(Prediction of Activity Spectra for Substances;PASS)E Al&3le] 29| &4 AFHEHS o539
ok, PASSE gEo] @F¥+ AAXSAG(XLOGP3), &2 A71(Size), 57 (Polar), 487 (ESOL LogS), =X
3t (Fraction Csp3) R e (3 x7Fser A%l )5S At didste ghol Ade &A= ALkska,

)

¥
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dolel & 7Mdes gl = A =ws =

7] 34 ¥4 4 ARAE EAIgE Aol
AHo=w 3t7] %3 %Lﬂ Azdol A AzE WAnTE FEAES] A%, T4 75_;1]’ ‘%7H (H-D), & A%
71 (H-A), & =4%E (MR = Molar refractivity), +A9 =4 ®EWA (TPSA = Topological Polar Surface
Area)S YERA ﬁo]q. aga 7] #E 42 AA W34 (log P), 843 (log S), BBB F3/J(BBB permeant)
9 Lipinski Rule $J¥F oJF-(Lipinski #violations) H3F YER FHojtf, T 12& & o] Axjdo] w2 ul
uuE F2AE9 Oral bioavailability #olt] 2 ZE Z=AISE Ao}, 317] % 3 2 = 125 FFx34,
2914 Oral bioavailability #o]f ZlZoA EEZMo=z Mo] Ay = B <t

rlo
re
z
)
o
o X
3:
2
=2
33
rlm
rg
B
=
o
MU
o
ki
2
urt
o
d
o
Lot
o
X,
i
li

Mﬁ WO

A]

1 kol el Sgkol E ol
o] v, AEHor o]fo] bttt 5T & v, B pAFer 7] ey LefZel= LIPO

(XA 34, XLogP3), SIZE (fX}%k), POLAR (=4, TPSA), INSOLU (=84, ESOL Log S), INSATU
(BX3%), CSp3 (FAMe] F B4 F & Sp3 443} vrAo] 47), FLEX (A 7t 29 )9 22 F 671
2] A E7F ekl 1@{32}*3 53he XLOGP3 %k -0.7 Bt} A3 5.0 Hup= ojof s, ExE

150 g/mol BT} Z3L, 500 g/molBth= ztolol duh. mala FA 94 i Hxiel & TWAS ANE TPSAE
20" Mt} 33, 1300° Wk Zojof ghrh. Eo] jek LIHEZ Eab= Log S (ESOL) ZHE 6RTF= Zolol
o Balo] E BA 5 2 5p3 EAE B Hfo] 25 42 dolof ath. wpxwtow A 4 gl AT
F7F 170 o4k 97) wlwk olojol @), S AnE Erw B uge] A dd] mE 4071x9] WA TS &
=A ARIL INSATUZ A9)3F 5709 gho] AEaHA o] & W9 <t Eatxlo] AT},

132 WA = 13pS B ago] AA oo w2 WixugdE: $TASe ADME 4 Boiled-egg L ZES T A3

2, & 13aE BA-1 WA BA-109 A ZA3olw | L 13bE BE-1 W] BE-109 &A1 ZA3}olt}. & 13a WA

=13bE 23, TPSA Ftol 140Kt} Avpd | oA FE 4 ¢l7] wEdd ooz ARgsh 4= gla, TPSA

kol 90Kt} 2t | R3] dol ] 9 (Blood-Brain Barrier; BBB)E £33k 4= t}. Boiled-egg L& Z 9
5T =2 )

PV

i

A BFQEA ®I9] Qboll EFEo] JuiH, A FFE 7 UL, =T ] b EFEo] QQriH, BBB HEg
T3 & Q. At agZel= PGP(P—glycoproteln)Oﬂ 3 ok% =7k s e HrkE o] e, PGPE
AEdol] EAets glde] dF oz R ol E48 Axd Yoz Yrye 988 3 = Q.
X 3

Compound MW H-A H-D MR TPSA

BA-1 289.29 4 2 83.79 78.87
BA-2 252.27 3 2 73.46 65.98
BA-3 245.24 4 3 70.51 86.21
BA-4 254.24 4 3 70.51 86.21
BA-5 252.27 3 2 73.46 65.98
BA-6 288.3 3 2 86 65.98
BA-7 288.3 3 2 86 65.98
BA-8 305.29 5 3 85.81 99.1
BA-9 281.31 3 2 82.7 69.22
BA-10 325.36 4 3 94.33 89.45
BE-1 303.31 4 1 88.11 67.87
BE-2 266.29 3 1 77.78 54.98
BE-3 268.27 4 2 74.83 75.21
BE-4 268.27 4 2 74.83 75.21
BE-5 266.29 3 1 77.78 54.98
BE-6 302.33 3 1 90.32 54.98
BE-7 302.33 3 1 90.32 54.98
BE-8 319.31 5 2 90.13 88.1
BE-9 295.34 3 1 87.02 58.22
BE-10 339.39 4 2 98.65 78.45
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#% 4

Compound log P log S BBB permeant Lipinski
#violations

BA-1 2.84 -4.3 No 0
BA-2 2.82 -4.18 Yes 0
BA-3 2.13 -3.77 No 0
BA-4 2.08 -3.86 No 0
BA-5 2.81 -4.18 Yes 0
BA-6 3.38 -5.01 Yes 0
BA-7 3.39 -5.01 Yes 0
BA-8 2.48 -4.35 No 0
BA-9 2.47 -4 Yes 0
BA-10 2.82 -4.73 No 0
BE-1 3.25 -4.41 Yes 0
BE-2 3.22 -4.3 Yes 0
BE-3 2.55 -3.88 Yes 0
BE-4 2.49 -3.97 Yes 0
BE-5 3.21 -4.3 Yes 0
BE-6 3.78 -5.12 Yes 0
BE-7 3.79 -5.12 Yes 0
BE-8 2.78 -4.46 No 0
BE-9 2.91 -4.12 Yes 0
BE-10 3.2 -4.83 No 0
=9
EH]

B-tubulin (d) Maytansine site

%

() Colchicine site (f) Pironetin site

a-tubulin
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Colchicine Albendazole Mebendazole Triclabendazole
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H H H
Benzimidazole
derivatives Fenbendazole Flubendazole Nocodazole
EH3
25
B 2540 B M cF-7 B MRC-5
20 4
&
[
% 15 4 @
= =
L o
o 10 4 2 2 %
fi o) i '.
(2] |
sdz @ - 9~ 5 oo
o = Bl S S -
=] | — e o i = =
& Bm = gl_ll =
BE-3 BE-T BE-8 BE-10 Col Noe Pcl
Zr4
= B ICeq af Normal Celf line (MRC-5}
| = Hit \ J
Se ECEEVIf}f Index (SI) ICsqof Cancer £ell line (A549)
50
8
G 76,000 imesg ——-——-~-——-- 1 ICsp 1655
©n 1
404 | Compound (MRC-5) | (Ad59) Sl
e i !
r 1@ 13,000 times i BE-T 438 + 011 £ 3382
! 1
= il : : BE:2 | 178: | 254: | o070
£ 4 time:
z i | BE-8 | 222: | 297+ | 078
Pl ! i BE-10 | 819+ | 659 1.24
] 1
@ b Col | 0.007+ | 233+ [3.04X10°
10 : |
g < Noc 0.051+ | 1.39% |3.66X102
E) L
) s & Pcl 0001+ | 1801 (526X10°
BE-T Bé-a Eé-& BE.-‘EE.'J G.{EE hEalzzc ?Icl
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BA-1 BA2 BA3 BA4 BAS
1
BA-E BA-T BA-—a BAG BA-10
1 "‘_ _,:
L | ) /
BE-1 BE-2 BES BE4 BE-S
'. /
Rl L =
EE;ﬁ BE;'? BE-B BE-9 EE-1\O
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E9%13a
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2 o
BA-3, BA4
2
a
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-3
4
v 20 40 B0 80 100 120 140 160 180 TPSA
ZEH13b
WLOGP
G
5
4 BE-6,BE-T0
Q OBE-10
BEQ.EE-SQO BE-1 OBE-8
3
BE-9 [+]
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2
0
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