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P Col | 0007+ | 23: [3.04Xx10°
g 5 Noc | 0051+ | 139+ |3.66X102
8 4 Pcl 0.001 + | 190+ |5.26 X10*
o-7 0-10 S8 S1 Col Noc Pcl



ZIHSd 10-2023-0141115

(52) CPCE3]&+ TET
A6IK 31/4709 (2013.01) BAE A A Z016HZ 47 kol E
10105 1201%

A6IP 35/00 (2018.01)

C07D 235/18 (2013.01)
(72) gzt

e A




SIS 10-2023-0141115

3 Al A
9
AT 1
3l7] getal 12 JEE o=

[3}sh4 1]
R N
\>—Ar
N
H
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(phenoxy) A HAEEE= shvoln,

A7) 38k 1oA Ar(e}Ey))e ﬂi"/](quinoline) p-= (p-tolyl), & (phenol), I = (para
phenol), m—=™(m-tolyl), “}Z e (naphtalene), 2--}3Z €@ (2-naphtalene), F =2+ (quinolinol), tho]d|
gold P (dimethylaniline) 2 (tholoe€oln] ) #H = ((diethylamino)phenol) & o] Fojx aFoA Me=xE= 3
e,

A g F 24

A7 2
A1gel dojA,
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AT TS F 24
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Al | 2AolA
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A S FEAe) Az

T3 5
A4ghel] o] A,

A7) &Hste]l = (Aldehyde) = F & d-2-7h4dHslo] = (quinol ine-2-carbaldehyde), 4-v¥ e slo] = (4-
methylbenzaldehyde), 2te] 4 48] = (Salicylaldehyde), 4-3slo| EZ Al = d|g}o] = (4-
Hydroxybenzaldehyde), m-E5F<d3to]=(m-tolualdehyde), 2-UZ e d|s}o]=(2-naphthaldehyde), 1-1}=&
&rgjslo] = (1-naphthaldehyde), — 8-3}0]|=FA| 7= -2-7}¢ L v 8}0] = (8-hydroxyquinol ine-2-carbaldehyde),
4-(t) ol i) Ae) A & &Fo] = {4-(Dimethylamino)salicylaldehyde} 2 4-(t]o@o}n ) ia]d dd o] =
{4-(Diethylamino)salicylaldehyde} 2.2 o]Fojxl FozKRE MElx= 1}el

A S Aol Az,

W=
=

AT 6
A48l Joj A,

271 ol (Amine) &  4-F22-0-dd @ ol (4-chloro-o-phenylenediamine), 3,4-t]o}r] =l ZH+=(3, 4~
Diaminobenzophenone), 4-(HdA] 2 )dlA-1,2-t]Jo}1{4-(Phenylthio)benzene-1,2-diamine} = 4-3|=A] Al
1,2-t o7l (4-Phenoxybenzene-1,2-diamine) &2 o] Fo| Xl o m=5E e 5= shtel,

A TS freAle] Azg.

471 AL Bl ogE, WEs 2 guExFotr|= FollA e = kel

271 A2 gl odge, WEE % ged

5

Solu)E FolA AEHE dhtel,

7% 9
ALY WA A3G F ol @ o] WAVIE FEAS Tishs Fe o 248,

ygel dy

7l & £ oF

Bodge MAvGE FuEA 9 A0R, nuk P $5E G4 BYS AL WAVGE FEA, o
o Az Wy % oo FAARAY Gl B Aelth
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fARel A4A Aol7} ol FolAA gl WAShE A, YEACE gtom B Aol g wnAol
B OAFAH AR wge sldAon Fgs Adstel AAsK: Yol BEHL Ao, AR ol B 7]
#OoR Hol7}h St A9E A fEol Bridtel G k% A8 8yo] Yel AgHm A

1»6‘% = = = H EE]

A W AR E GBS dEhlE A% R8-S el B oheh, 9Fd meh wi 59
FEoldhs SAel Wehd TR AREAT HEREA e A7) Ak o)y
o AEE HEHoE HANG F Yt FYAY AL FA W EF FLG AT Ropz wob gk, v]
AZTE o-FEA D B-FRU o|Fe|FAR THH] gon] Mz Feba Awel Exo] N k. vA
A FH 2 AFHe AL BG, ALt AEBA 54, AL AE AY L AL B S5 ge o
AE 5ol Fad 982 v =9 AT BLA PRoR AgArt. 13sle] viAsne 45
Walahs A FEY obE BAL st ol ol aNA Pol F & At

3= % %—Zﬂ(Mlcrotubule Targeting Agent, MTA)+= "]MAT <A
2 |2 kg3l a-FEH I3 B-FEUY TS
Z7HA = Uk, A7) U]/‘ﬂi% EtdsAl = HAARS dlsdste] miAA
o

A 9

% 12 FE#H(Tubulin)e]l 7FAaL g+ 6709 ZEAE] (Binding Site)E A3 Aolth. A7) FEH (Tubuli
n)9] &3]% (Colchicine), ®WIZH(Vinca), Wo]gal(Maytansine) ¥ FZUl® (Pironetin)2 A% &

d 4 . A7l FEH(Tubulin)el  E4H(Taxane), #H$-2lwelo]=(Laulimalide) % ==
(Peloruside)+ "lAIA eHA3tAY 4= A

7
El
L)
N

Fael stttz Btar F39)% A B9 (Colchicine Binding Stie; CBS)E ZA O R 3t 1A

h Tl
23S 407 e AEANNE =2 avE ze Zow A . old 33 Ad EA(B)E %
Ao st EEo e AT Hedo] FH.
E 2& dgAvtE 8718 VA e FEES =A% Aot WX v & (Benzimidazole) 28715 7HA|= 3%
B2 we 5402 Qs gy AgE & k. 7] setES dwltkE (Albendazole), WWITHE (Mebendazole),
EgZg}littZE(Triclabendazole), AWl t}= (Fenbendazole) , Z 2t} (Flubendazole) 9 wFJrE

(Nocodazole)¥d < glt}.

A7) WA N & (Benzimidazole) 284718 7MAE 832 g WAL uyape A= Fo 5B
(Tubulin) &S AAlste= Z3|3 A% FH(CBS)E A= & = v}, 7] =3hE(Nocodazole) S F&
A (Tubulin)el =3}E AF H$(Nocodazole Binding Site; NBS)E ZH o= 3= mAAT 5IAY &
ATt

gutd oz FZY e = (Nucleotide)dl tdt WX m|trE £ A4 F%2 $A4L 3-FEAL £33 o}k
g AA EAsE e AEE F dxE gt kA WA W tE A (Benzimidazole Derivatives)s PIA| AT
AA, FutEAdd A 2 X559 Fe 22 dYdd Ax vAUES 2EE 5 At Y] A TE f %
A (Benzimidazole Derivatives) A=

[e] = “ =

T ZFox AF F91(BS) % w=IuE AF FAMBY)E 2w ¥ & e
Ar=del & 5 vk, 7] A7=de A2E A dAAE ARy s o84 5 At

5

stA , Al AH(cinnamic acid), W= MAuvlo]=E &-{3F 3]&}E (benzsulfamide-containing pyrazole), ©}&
I #}F (arylpyrazole) ¥ %41E (oxindole) ¥ #2 33tEL 943 3 &S YeARE, A 75t 2%
F7t Fkeke B3 2R 22 548 M 5 dv. wEkA Ze)3 A3 RS w3uE A% §-9
(NBS)E FA o7 3= vl -9 dIx|v|t}E: F-=4 (Benzimidazole Derivatives)o] A4 2 7jge &7}y

sttt

QY7)eEd
5528
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(phenoxy)Toll A Ael=]= shfo]H,

271 3}k 104 Ar(o}E 7)) #AE=H (quinoline), p-EH (p-tolyl), ¥ (phenol), 32} 3= (para phenol),
n-53 (m-tolyl), YZ =¥ (naphtalene), 2-YZ=#:(2-naphtalene), F&=2]=(quinolinol), ThojwWEold#
(dimethylaniline) 2 (tho]elldo}n] )i ((diethylamino)phenol) 2 o] Foizl Fo|H AdxE sud &
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Wy AAde] we MAnE fEAs FEde] 2531 4% 9 (Colchicine Binding Site)o] A3
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o] = (quinoline-2-carbaldehyde), 4-v el Wl = 2H ) 3} o] = (4-methylbenzaldehyde) , A g =
(Salicylaldehyde), 4-3}o]=FA]dl=< 43} o] = (4-Hydroxybenzaldehyde), m-EF<d|3}o] = (m-tolualdehyde),
2-t}xekoty|dlo] = (2-naphthaldehyde), 1-Y}E€ted|3}o]=(1-naphthaldehyde), 8-3lo]==A]F & -2-7pa-<t
H) 8} o] = (8-hydroxyquinol ine-2-carbaldehyde) , 4-(t ol =) ahe] A g 3o] = {4~
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chloro-o-phenylenediamine), 3,4-T]o}] =l 5|3=(3,4-Diaminobenzophenone), 4-(FdA] ) HAl-1,2-t]o}H]
{4-(Phenylthio)benzene-1,2-diamine} B 4-=5AMAl-1,2-t] o}l (4-Phenoxybenzene-1,2-diamine) &% o] F0]
7 FogRE ¢ AR AYEE A § Q).

woagel Adeo] mE MAvnE fEA AZPEAA 37 AL $rie e, teg L OiYEgel
M= Mol A e s 5 g,
woagel AAeo] e MAvnE fEA AZPEAA 37 A2 §rie e, teg L OriYEgel

=
B oam o] wixn|t}E %A (Benzimidazole Derivatives): ©<edt %2 7Hd 4 A2 A0 &2 3ot
=

Ae Ad v Fdads Ad vHad 2834 AT dFgEFAR AEeE 5 o
W

wolge ) WANnE GEA 2 oo AZPEE AFT 5 Atk EF 7] AAVE fEAS 978
4= B8] YPAR o8 F Arh

12 FEH(tubulin)& targeting 3k 6709 23 2] (Binding Site)& =AIS 3lo|t}.
H

)
=

|t} (Benzimidazole) 28715 7HA& FEES EAS Aot
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f
T
)

o] 2AAde] wE WA nvE FEAE, Colchicine(Col), Nocodazole(Noc) % Paclitaxel(Pc
1)e] A549 MEZF(E 39| a)), MCF-7 MEF(% 39 b)) E MRC-5 AZF (= 39 c))ollAe] 1C #S ZAISH

Wz uttE f- 245, Colchicine(Col), Nocodazole(Noc) ® Paclitaxel(Pc

=
Foll tgk HelA x4 (Selectivity Index)S EA]8H AHolt},

= 58 B wio] A dd & WX utE XA, Nocodazole(Noc) @ Paclitaxel(Pcl)d] HEd v
LA Hloltk
62 B o] Ao wE WA thE F%=A4], Nocodazole(Noc) E Paclitaxel(Pcl)el HE# ZH=E

£ ANGE FEAS 519 AN AARY T4 Aol B

T 82 H dgo] AAldel upE WA v UL FEAE A549 AEoAM L HE F7]d it HES =A|S F o]
=

E 98 B dwo] AAde] wE wiA v thE F=AE, Colchicine(Col), Nocodazole(Noc) ™ Paclitaxel(Pc
Dol 2} M F7] dAlf A9 AE H &S EAS Zlolt

T 112 FEHY =39F 2% FWMBSA £ @ge] AAlde wE HAngE fEAEe] 4% JHE
ZAISE Aolt}
% 122 YA = 12dE 2 @] AAde wE wXnoE §EA59 oral bioavailability #eojy Z#gZE
ZAISE Aolt}

% 13a WA = 13d2 £
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e
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AA o] E HAmtE FEAES ADME 2 Boiled-egg T8|ZE LA3H
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WS YAl AP FAF g
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o dlste] AAE MW@k, TEy ¥ owwe ol b4 goldt Fuz pHE F Qow ofsleln dyshs

w T Ao mE WA TS FEAE v 2ol s le yEhd ¢ gl

N
\>—Ar
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H

471 k1ol R 94(Cl), #IEA L (phenylthio), (dd)wleh2((phenyl)methanone)) 2 F|HA]
(phenoxy)Soll Al e shud 4 low, nteAsiAl= #d A (phenylthio) W= 3|=5A] (phenoxy) ¥
ATt

A7) 3hekal 1ol Are ol 7I(Ary)Y & vk, Bk FAHoR AV Ard A=W (quinoline), p-EH(p-
tolyl), ¥¥(phenol), 32} #|=(para phenol), m-E= (m-tolyl), 1-\= & (1-naphtalene), 2-Y}ZE-(2-
naphtalene), FH&=dl&E(quinolinol), (trolmEolm ) H = ((dimethyl)phenol) = (tholodoln] )=
((diethylamino)phenol) ZFelA Adexe sud 4 glomw, uigAsiAle FA=d(quinoline), FHA=d=E
(quinolinol), 1-Y> 2@ (1-naphtalene) 2 (TholoEolu] )& ((diethylamino)phenol)oll Al A8 ¥ = 3}t
A F AT,

WA TE FeAdle o933 22 23d & Advk. (D) A7 AAY
(Phenylthio)el®], Z47] o}&7](Ar)= F&H(quinoline)d 4 AT, (2)
#Hd Al 2 (Phenylthio)el™, 7] o}&7](Ar)+ FA=8=E (quinolino)d

oz
N
=
e
é

#H = Al (Phenoxy)©]™, “37] oF27](Ar) 1-Y= & (1-naphtalene)d 4 Jtt. (4) 7] WX v|t}&
A= A7) Rol #|35A] (Phenoxy)olw, A7) o}& 7| (Ar)e (droldldolu] )3 & ((diethylamino)phenol )

ox 4 o
3

o
g o] AAlofe wE AAUTE FEAE 8] sk 2-1 WA 2-400.2 o] F ozl oA MEE= 1 o]
d g U oa A
Hoh FAHOR
2 o] Axjdo wE WAuUE FEAE s] &5 2-12 YEiE 2-(5-F 2 2-1H-Hx[d] o] v thE-2-
y1)F =4 (2-(5-chloro-1Abenzold]imidazol-2-yl)quinolone) ¥ 4 <UtT}.

[8h5h 2-1]

H
N N=
C|/(:[N/ \_7

= e Aol ‘L}% A v FeAls ab7] sheb 2-22 dEhle 5-FRE-2-(p-=9)-1-Hx[d]e]
" t}E (5-chloro-2-(p-tolyl)-1/Fbenzo[d]imidazole) ¥ 4
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2 o] AAde] wE WANTE FEeAE 7] 3 2-32 vEhdle 2-(5-F 2 2-1-Wlx[d] o] v thE-2-
y1) ¥ &= (2-(5-chloro-1/benzold]imidazol-2-y1l)phenol) & 4 St}.

2 g ] A mE MiANTGE FEAE s sk 2-42 YEhE 4-(-F 2 2-10-Hz[d] o] v thE-2-
y1) 3= (4-(5-chloro-1/#benzo[d]imidazol-2-y1)phenol ) ¥ < AUT}.

Lot
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|

N
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N

oabg o] AAloo] wE wiAW|tE fFEAE st7] 384 2-58 yEhlE -2 E-2-(n-EE)-1H-x[d] o]
"] )= (5-chloro-2-(m-tolyl)-1/Fbenzol[d]imidazole)d 4 AT}.

oAyl AAlde uE WX tE fFeA= 5] 384 2-62 YEhE 5-E2E2-2-(UEZgdl-2-y)-1H-4
Z[d]e]ut}= (5-chloro-2-(naphthalen-2-y1)-1Hbenzo[d]imidazole) ¥ 4= it}.

8514 2-6]

ﬁ

g o] Aol me WiAvgE Al sh] 348h 2-7R2 UEhle -8R E-2- (U El-1-yD) -1 R
[d]e]w]t}Z (5-chloro-2-(naphthalen-1-y1)-1H#-benzo[d]imidazole)d 4 Sit}.
shaba 2-
.8
AL

=13

L

o] Ao wE MANTE FEAE 8] 834 2-82 YJeEhE 2-(5-F R E-1H-wx[d] o] vt E-2-
yv1)FAEH-8-2(2-(5-chloro-1#benzo[d]imidazol-2-y1)quinol in-8-01) ¥ < AUAT}.
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EERER

HO
H
N N=—
. /C[N/H\ />>:

2 g o] AA oo Eq'% ]Ul‘ﬂr}‘ F=Al= 7] 38k 2-92 YehE 4-(5-F22-10-Wx([d] o] v o&E-2-
y1)-N,N-t] | eol d & (4- loro-1/benzol[d]imidazol-2-y1)-N,N-dimethylaniline) ¥ < UtT}.

[s}et4] 2-9]
H
N

/
L~
cl N \

2 g o] AAldd w2 WA vE FEAE 8] 34 2-102 YEhE 4-(6-EF22-1-WE[d] o] v vhE-
2-y1)-N,N-tjd & o}d & (4-(5-chloro-1Hbenzo[d] imidazol-2-y1)-N,N-dimethylaniline) ¥ 4 Sit}.

[5}eh4] 2-10]

n HO
Cro-O~C

2 dge] Axjdo wE HXuGUE FEAE s 3 2-112 vYElE dld C-(FHsd-2-yD)-wx[d]o]v]
t}=-6-y1) W E}= (phenyl (2-(quinol in-2-y1)-1H-benzol[d]imidazol-6-y1)methanone) ¥ <= AT},

[sheh4 2-11]

sReiSeY

Eoawo] AAde] wWE WX utE $eAE ] 88 2-122 JEhlE #Hd (2-(p-EY)-10-w=[d] o] v T}
Z-6-y1) "W E}l+=(pheny! (2-(p-tolyl)-1Hbenzold]imidazol-6-yl)methanone) ¥ < Ut}.

[s}eh4] 2-12]

(o}
H
O CL-O-
N
2 U] AAde] mE M TE A dh7] 88k 2-132 YER= (2-(2-3| =E AT d)-1H-Hl & [d] o]
vt} ZE-6-y1) (#'d ) Wl B} = ((2-(2-hydroxyphenyl)-1/Fbenzo[d] imidazol-6-y1) (phenyl )methanone) ¥ 4 3 t}.

2 o] Axjdd wE HMAuUE FEAE ] 3 2-14E2 YElE (2-(4-3EFAEY)-1H-lZx[d] o]
v thE-6-y1) (Hd) W E}+=((2-(4-hydroxyphenyl )-1/Fbenzol[d] imidazol-6-y1) (phenyl )methanone) ¥ 4 At}.
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[3}&4] 2-14]

o
1
N
(J Ly~
N

2 ] AAde] mE MiANTE FEAE dh7] sk 2-162 YEhd= Ad(2-(n-EE)-1H- Jelm]}
Z-6-y1) "Wl E}+=(pheny! (2-(m-tolyl)-1/benzold]imidazol-6-y1)methanone) ¥ 4 Ut}.

=

[3}sh4 2-15]

SRse

g Aol mE WA vuE FrEAlE sb7] sek 2-162 yEhE (2-(UEEEl-2-yD-1-HE

H-#lz[d] ]
v thE-6-y1) (d'd) W -2 ((2-(naphthalen-2-y1)-1H-benzo[d] imidazol-6-y1) (pheny! )methanone) ¥ <= $Jt}.

[3}sh4 2-16]

2 o] AAde] mE WA utE FEA e s] g8k 2-172 YEide C-(HZg™-1-y])-1H-dlZx[d] o]
vt} ZE-6-y1) (H'd ) W ¥k ((2-(naphthalen-1-y1)-1#benzol[d] imidazol-6-yl) (phenyl )methanone) ¥ < lt}.

[s}eh4] 2-17]

S & O
o] Aol whe WANTE FEAL 8] 84 2-18% e (2-(8-sho] B 5 A A E ¥ -2-2)-1i-
|

HlX]
Z[d]o]ngE-6-2) (A Y) o E}2= ((2-(8-hydroxyquinolin-2-y1)-1HFbenzold]imidazol-6-
v1) (phenyl )methanone)d 4= Ut}.

@rm

A

[3}sh4 2-18]

HO
2 H
N N=—
() L~
o] AAleo] wE WA EE FEAE sh7] g8k 2-192 UEhdlE (2-(-(HEEotu] ) #d ) -1H-9
dlojmgE-6-¢) (ud t'ﬂEJ-?_—((2—(4—(dimethy1amino)phenyl)—lH—benzo[d:Iimidazol—6—

=

[
y1) (phenyl)methanone)d <=

Nl

41

[3h5H4 2-19]

(o}
H
N /
O Lo
N

2 Ao Arjdo mE WAHUE FEAE o] 84 2-202 YEigE (2-(4-(Yoldetr] )23t =5
AlH ) -1H-HA = [d] o] v thE-6-y1) (3 D) W & ((2-(4-(diethylamino)—2-hydroxyphenyl)-1#benzo[d] imidazol-

Z= 0]

6—y1)(pheny1)methanon a4 9l

_11_



[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]
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[s}eh4] 2-20]

(9] " HO
O CL<0~C
y/ N
N ) W—
B oahigo] AAde wE wixugE s 317] 8k 2-212 JERE 2-(6-(F DA 2 )-10-912[d] o] vtk

Z-2-v1)F =W (2-(6-(phenylthio)-1Fbenzo[d]imidazol-2-y1)quinolone)d < St}.

[3}sh4 2-21]

OO~

B ougel AAlde] wE WA nuE FEAle s e 2-222 YERdlE 6-(H9EL)-2-(p-F)- 1=
[d]o)m| v} (6-(phenylthio)-2-(p-tolyl)-1Hbenzo[d]imidazole)d + UT}.

[3}8h4] 2-22]

WAL fFEAe 7] 84 2-232 YEhdlE (2-(2-3Fo] =S A H 9 ) -10-4
| kL2 ((2-(2-hydroxyphenyl)-1#benzo[d]imidazol-6-y1) (phenyl)methanone) & <=

3 N

2 o] Axjdo wE WXAHTUE FEAE s] &8 2-242 YERdE 4-(6-(FEA ) -1H-WlZ[d] o) =]
Z-2-9) ¥ = (4-(6-(phenyl thio)-1Hbenzo[d]imidazol-2-y1)phenol ) ¥ 4 lt}.

[8het4] 2-24]

e

2 ago] AAjde wE wiXvuE fFEAs s 4 2-252 YEh= 6-(FdE )-2-(n-5)-1H-#lx
[d]e U]W%%—(phenylthlo) 2-(m-tolyl)-1Hbenzoldlimidazole)d 4 T},

N

B HELUC;’]QI é_]-/\loﬂ o uf= WX ]U]E]— L:_xﬂ—a 0}7] ﬂﬁ—}&, 2-26%2 UEME 2- (L}El:él OE])—G(YLHQ_E]Q_)_
1H-¥2[d] o] ¥ t}Z (2-(naphthalen-2-y1)-6-(phenylthio)-1#benzo[d]imidazole)d F Ut}.

[5814] 2-26]

O O

g Aol mE WAvYE fFEAE sby] ek 2-272 yehls 2-(GEZERl-1-yD)-6-(FEE 2 )-



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

[0134]

[0135]
[0136]

[0137]

[0138]
[0139]

ZIHSd 10-2023-0141115

1H-¥1 % [d] o] ¥ t}Z= (2-(naphthalen-1-y1)-6-(phenylthio)-1/#benzo[d]imidazole)d < t}.

2 dge] Axjdo wE WXuUE FEAE st] &8h 2-282 vEhdlE 2-(6-(FdE ) -1H-WlZ[d] o] H] o
Z-2-y1)FA&=H-8-01(2-(6-(phenylthio)-1#benzold]imidazol-2-y1)quinolin-8-01) ¥ < AUT}.

[s}eh4] 2-28]

HO

S N N=

O T~
o] Ao W WA gE FEAE 5] 384 2-292 YERdlE N N-tolwE-4-(6-(F dE 2 )-1H-
Z[d]olmtE-2-d) o} d H (N, N-dimethyl-4-(6-(phenylthio)-1#benzol[d]limidazol-2-y1)aniline) ¥ 4 Ut}.

Z

[3}sh4 2-29]

2 odbgo] A ]01] o wWE HWAN|GE fEAe ] F8H 2-302 UEll= 5-(tol"dolr] k) -2-(6- (| A]
-1H-AZ[d] o] v tFE-2-Y ) H = (5-(diethylamino)-2-(6-(phenyl thio)-1/#benzo[d] imidazol-2-y1)phenol ) &

2 Uy el AAlde] wE WiAuTE fFEAE 7] 334 2-312 YEhlE 2-(6- 5 A -1H- 2 [d] o] H| thE-
2-y1)F =9 (2-(6-phenoxy-1Hbenzo[d]imidazol-2-y1)quinolone) ¥ 4 2t}.

[s}eh4] 2-31]

OO~

Boubg o] AAloo] wE WA W trE SEA = §7] 88k 2-32&2 UEhE 6-3%A-2-(p-59)-11-Z[d] ]
w] t}-Z (6-phenoxy-2-(p-tolyl)-1#benzol[d]imidazole) ¥ 4 Ut}.

[5814] 2-32]

OO

2 g o] Arjdo wE WA TE FEAE S 38k 2-332 YE= 2-(6-H S A -1IH-Hl = [d] o] M vk -
2-y1) ¥ (2-(6-phenoxy-1#benzo[d]imidazol-2-y1)phenol) ¥ <= it}.

_13_



[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]

ZIHSd 10-2023-0141115

2 Uy el HAAlde] wE WiAuTE fFEAE 7] 3332 2-342 YElE 4-(6- 5 A -1H-d & [d] o] H| thE-
2-y1) ¥ (4-(6-phenoxy-1Hbenzol[d]imidazol-2-y1)phenol)¥ + UT}.

[s}eh4] 2-34]

OO

2 o] AAde mE WA utE FEAE 5] g8 2-352 YERE 6-35 A -2-(n-5 ) -1H-Wx[d] ¢]
"] t}= (6-phenoxy-2-(m-tolyl)-1/Fbenzol[d]imidazole)d 4 ATt.

[s}eh4] 2-35]

SRS =Y

2 ] A mE MM TGE FEA= sh7] sk 2-362 UERE 2-(UZEdl-2-)-6-3 5 A - 114l
Z[d]e] v t}=(2-(naphthalen-2-y1)-6-phenoxy-1Hbenzol[d]imidazole) ¥ < Jt}.

K

[3}sh4 2-36]

SRS

2 e AAde] E WA utE FEAE 8] g8k 2-372 UEhdlE 2-(UZER-1-y ) -6-3 5 A -1H-4
Z[d]e] "] t}=(2-(naphthalen-1-y1)-6-phenoxy-1#-benzol[d]imidazole)d 4= T},

[8}&+4] 2-37]
2 g o] Arjdeo] wE WA TE FEAE S 38k 2-382 YE= 2-(6-3H 5 A -1H-HlE [d] o] M vk -
2-y1)F] =Y -8-01(2-(6-phenoxy-1/Fbenzo[d]imidazol-2-y1)quinolin-8-01 )& < AT}.

K

[3}sh4) 2-38]

HO

O “ N=—
SRSV

2 o] Axjdd wE HMXuUE FEAE s 384 2-392 vERE N N-tho] W "l -4-(6-3] F A -1H-dl =
[d]o]mt}E-2-) o} d & (N N-dimethy1-4-(6-phenoxy-1H-benzo[d]imidazol-2-y1)aniline)d & T},

[s}3h2] 2-39]
o N
OO
N

w Ewe Aajdo] w

il
=
N,
=
v
U

A sh7] sk 2-402 yetl= 5-(H el "obr| i )-2-(6- (I Al

_14_



[0161]

[0162]

[0164]

[0166]

[0168]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

SIHS3 10-2023-0141115

o] AAlde] w2 WX vlgE fEAlls FEAH Z3 A3 HH(Colchicine Binding Site)ol] ZA3E

4 e
30 L
i}

2] (Nocodazole Binding Site)ol] A%t

e iz
o o
o
>
>
2
9
i=)
gl
=,
N,
)
O
U
o
ol
__&‘
rlr
A
e
e
1o,
b
Hy
v
U
i
)
4

A1g o] Ao W2 HAnE fFEAE FEdY F
A3 32 (Nocodazole Binding Site)ell A3dtd 4= t},

i)
%
1z

2 (Colchicine Binding Site) ¥ ==t}

i rlz

;7] oble A2 &rjek Eekste] ofwl &NS FH|shE WAl Y] dEste] =

gete] Thes Az @l 2 A7 £ SvlE AAsSH: 9

¥ 12 O rk
il
=l
o O
oft
ot
),

7] &dEto] = (Aldehyde) = =¥ -2-7}eted5lo] = (quinoline-2-carbaldehyde), 4-wl&Hl=ed)slo] = (4~
methylbenzaldehyde), 2bg] A ot 8] = (Salicylaldehyde), 4-slo| = EA Wl =2 L H| 5o = (4~
Hydroxybenzaldehyde), m-&F<H3}o]=(m-tolualdehyde), 2-UZ&<w)slo]=(2-naphthaldehyde), 1-YXZ%
otgslo] = (1-naphthaldehyde), — 8-3}o] =E A= ¢ -2-7}3k v 6} o] = (8-hydroxyquinol ine-2-carbaldehyde),
4-(tddoln] ) M= d3Fo|={4-(Dimethylamino)benzaldehyde} = 4-(t]oldo}m] )] dd|slo] ={4-
(Diethylamino)salicylaldehyde} .2 o]Fo]x Fo 2K E MElm= shud 4= rt.

=
=

e

2 o] Ao mE HiAnTE fFEAe] AWHAA 7] &ud] = (Aldehyde) = =EEXE(Molarity) 7}
2.5 mmolo] ™, F-3](Volume)E 25mlY 4= AT},

2 gl Ao wE HAWTE FLEAY AZTHAA 7] Al fvie A, WEE 9 fgudxFoel
W= (DMF) el A dEs = st 4 ST,

271 obl(Amine)S  4-FEZ2-0-#HdHt]o}7l (4-chloro-o-phenylenediamine), 3,4-Tjo}w] =l ZH=(3,4-
Diaminobenzophenone), 4-(HdA] 2 )dlA-1,2-t]o}1{4-(Phenylthio)benzene-1,2-diamine} = 4-3|=A]wlAl-
1,2-t]o}1 (4-Phenoxybenzene-1,2-diamine) &2 ©o]FojZ o2 HEH HAEE = syd 4 Q).

2 odg o] AAdd wE HiAuTE FEAY AZHAAA 7] oWl (Amine)2 E¥EE(Nolarity)7b 2.6
mmolo]™ | F-3] (Volume) = 100ml ¥ <= AT},

2 @go] AAjde] mE HiAntE FEA9 AzWHHAA ] ol AFAE " A 7 At

Tl Aajdel mhE MAnuE FEAL Azl A7) A2 s odee, Wge R yWEEEo}
V= (DMF) ol A A B s = skt o= vt

2 L uAE Y 28 5 At
FAGoR, B wge AAdd BE WAUvE fEA AXPHE Seskel=(Aldehyde)E Al 1870 =
of stejstel= gelg Ensh Al obulg Al 28vish wilslel WSES Fwlshe WA 4V Ldstel=
BN 7] WA Yo TR Fulss WA A ERER &uF AASNE WA 2 P ERES
At WA o THE & A



[0179]

[0180]

[0182]

[0184]

[0185]

[0186]

[0188]

[0189]

[0191]

[0192]
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A7) EFES TYskeE BAloA 7] £3E2 7] dHstel= 89S 43t Zuw]7] (dropping funnel) & o] &
stod 7] WEEEC Yo E3E AY F Aok, A7l At Zur](dropping funnel)& o3l o f& tlo|Hl
(diimine)®] FAS AL F Avk
oo Ay diAugE FEAS FEdROR s F9AE oty RAER o]8E & vt A WA
g §FEAE B4 xRy dAxEd O e AEXESAS VM F dn. AV AAungE fEAE VS
MTAS 31;1(601) = 30hE (Noz) 2 Jlrial‘%% PeDETH B £ X A4S 7Hd 5 Qlvk. 7] WA
ok FEAE 71E MTARTE A549 AlEF=o A G2/M @Al A AXEF7] BAE 7FH 4 Ak, =g 7] WA
= vExﬂ% EA Q] A AT O}ﬂg}zﬂd =g (Pcl) @ MALT EAsAA wAZEWNoz) 2
Abe G278 RBelth. 7] WiAR TS fEAC w2 &7 Ay FEU F3x A3 HFH(CBS) B w=IthE
A3t F-9I(NBS) BF HAH o2 4hs 7hed ol ERIFSITh. Y] WA v tE fFEAE ADE 545 4 ¢
A Sg Ay} QYEFHORE o] grtse HEY <ol EFEHIUTE. olyd AFAE Fxsd A WANTE f %

A FgAle] dr7edz AHeE 3l
WS AAEr] g FAARL ds shrleh 2

Tald. A& FdH, 438 717 9 2 3 717 2

Ao H Ao oA AFE3E EE A2 Sigma-Aldrich, Alfa aesar, TCI, fischer chemical, Junsei,
Samchun, Duksan, Daejung AFe] AES AFEdFow | {vlE Junsei, Samchun, Duksan, Daejung Burdick &
Jackson 3JAFe] AFES AA §lo]l AREEITE. EE WS AlFe ATAA A4S Ayl A8 Merck
Silica Gel 60F254 Zeo]Ee|A vt F2utEa# ) (TLO)E At RUEPEHAT. diE ZeoEs
V(254 nm) skell A 7FAI 845 At

f HFYBEL Jeol FI-NWR 237 (400MHz; JEOL, Japan)olA H 2 °C NWR® SA4ststgict. ssp4 o]%
(8§)S WOE S (ppm) 2 AZH A= Hz2 FAZY. NMR &7 Sigma-Aldrich®} Cambridge Laboratory

DMSO-d; & AF&3tgth. BE gujolE= TMS(tetramethylsilane)”} E3FE o] glo] EFEZAZRE chemical
shift & #S HF7IsIdcr. agla ﬂ%‘ AR Ao 78204 GC/5977E MSD =2 (Agilent Technologies, US
NE AFRSle] 22 s, BAR 9k o g2utEaguE E. Merck A9 silica gel 60F254% W)
A7 F89(0.25mm) S AFEEA A, —E‘E]% OF2 o I =vlE 23 Y (thin layer chromatography)= E. Merck
Abe]l 70-230 mesh silica gel 603 AF&3}$ic).

AQ

_u

Azd . AXHHZE FE=H (Benzimidazole Derivatives)d A

E WiAm TS A AxgHe g 2

e

z,
ol
o
il
>
2
o
=)

Az (1). 2-(5-chloro-1H-benzo[d]imidazol-2-yI)quinoline(CI-1)2] $14

7] WkS2A 18 FZESE, 2.5 mmol(392.9 mg)9] quinoline-2-carbaldehydes 25mLe] of €2 (HPLC-grade) el
LMNE FH|3th. 2.6 mmol(370.7 mg) 9] 4-chloro-o-phenylenediamine 100mL v}t ZefAFe)] &4
3tth. 4-chloro—o-phenylenediamineo] ©7! Sonvteg ZE23E 30 Fmin)7 I3 AgE 3v}l. o]F 4-
chloro-o-phenylenediamine®] &7 % wle Ze}2=e] 10 mLe &eS Yold F wwkslth. 4-chloro—o-
phenylenediamine®] A3 ogr2e] L FUTH, quinoline-2-carbaldehydeE 521 fMS w-E R7)d
dropping funnelE AF&3le] ¢F 1A]7H(hr) &<k AH3] Qoj+v). TLCE WS 4%'5}@’\1 Hkgo] AY gta=
7bA] g, whg EFES JHdEHTLE ARl &ulE AT E¥ES ethyl acetateo] =<9l
H, hexanesS 7}ete] AAAs] AAHAES AASC. ¥ 2o 13 2-(5-chloro-1Hbenzo[d]imidazol-2-
yDquinoline(8t7] ®k-g-2) 19 ‘Cl-1' A4 &)< 629.4 mg(2.25 mmol, 90.0 %) skt
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[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]
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MH, a H
. N EOH N N=
- H | —_— 27N 4
Cl MH2 _ ol 1

7] e 19] Cl-1' A Ee] B4 2 LRI sto] ofgje} o] A}

'C1-1AA &9 Ethyl acetate : Hexanes = 3 : 7 H|&E Z33 gujore AME(RHS 0.330]H, Z=7
(mp)& 180 CTE =AHAT}.

C-IAAE HNR 2 C NRS) SAATE T8 2rh, 3 Cl-184E o) ASRA /S o3 R
L 27912 =AU},

1H NMR (400 MHz, DMSO-ds) & 13.42 (s, 0.5H, -NH), 13.34 (s, 0.5H, -NH), 8.57 (d, J = 8.6 Hz, 1H, Ar-

H), 8.46 (d, J = 8.6 Hz, 1H, Ar-H), 8.17 (d, J = 8.5 Hz, 1H, Ar-H), 8.09 (d, J = 8.1 Hz, 1H, Ar-H),
7.88 (ddd, J = 8.3, 6.7, 1.2 Hz, 1H, Ar-H), 7.84 - 7.76 (m, 1H, Ar-H), 7.70 (ddd, J = 8.1, 6.8, 1.2

Hz, 1H, Ar-H), 7.63 - 7.58 (m, 1H, Ar-H), 7.30 (ddd, J = 21.0, 8.6, 2.0 Hz, 1H, Ar-H). e MR (100
MHz, DMSO-d) & 152.16, 151.83, 148.27, 147.19, 144.76, 142.72, 137.59, 135.90, 134.01, 130.59,

128.78, 128.29, 128.20, 127.90, 127.51, 126.47, 123.79, 122.52, 120.94, 119.19, 118.91, 113.62,
111.87. AgilientTechnologies 7820A GC/5977E MSD, EI+mode D m/z = 279.1 [M]+, caled for CyHypCINg =
279.1.

FZ (2). 5-chloro-2-(p-tolyl)-1H-benzo[d]imidazole(Ci-2)2] ¥4

37] g2 28 FxEH, 2.5mmol(300.4mg) 2] 4-methylbenzaldehydes 25mLe2] of €& (HPLC-grade)ell =<l &
oS Znu|gth. 2.6 mmol(370.7 mg)e] 4-chloro-o-phenylenediamines 100mL Fvlet ZepA=o] FH| ST},
4-chloro-o-phenylenediamineo] 97l HZHutY Ze}A3E 308 (nin)7t ¥ A s}, o]F 10mLe] o e
gol# & wwslth, 4-chloro-o-phenylenediamine®] HH3] o gk&o] £a|E i, 4-methylbenzaldehydeE
He W8 8719 dropping funnelE AR&3te] oF 1AI7H(hr) &<k s Yol#rt. TLCE ¥Hg-& ¥
SHHA ¥h-go] M gnd wi7zbx] Waett. v TPES IHMFHTLVE AMESte] &g AAgT. &
£S5 ethyl acetateo] =91 F, hexanes= 7}5te] Az ] A ES AAScE, 92> 2] 314 5-chloro-
2-(p-tolyl)-1H-benzol[dlimidazole(3}7] WH&-4 29 ‘Cl-2' QA E)E 538.5 mg(1.93mmol, 77.0 %) AUT}.

MH, o H
Cl M H, cl I

i o

s T

o

Cl-2

A7) WA 29 Cl-2' A ES B4 2 T2 sto ol 2ol A sksitt.
'Cl-244 & "'9] Ethyl acetate : Hexanes = 3 : 7 H|&=Z 3 Lo AME(RHS 0.420]H, HE=H

(mp)& 230 CTE SAHAT}.

=

'Cl-2AAE e HNR 2 C MRS ST Bt gk EE Cl-2AAE ) AFRAVE ol gd BA
Fe 242,12 ZAHHAT

I NR (400 MHz, DMSO-ds) & 13.03 (s, 1H, -NH), 8.05 (d, J = 8.2 Hz, 2H, Ar-H), 7.66 - 7.49 (m, 2H,

Ar-H), 7.37 (d, J = 8.1 Hz, 2H, Ar-H), 7.21 (dd, J = 8.5, 2.0 Hz, 1H, Ar-H), 2.38 (s, 3H, -CH3). 'C
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[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

[0215]

[0216]

[0218]

[0219]

SIS51 10-2023-0141115
NMR (101 MHz, DMSO-ds) & 152.82, 140.03, 129.59, 126.99, 126.55, 122.21, 21.00. AgilientTechnologies

7820A GC/5977E MSD, El'mode : m/z = 242.1 [M]+, caled for CuHjCIN, = 242.1.

A Ze (3). 2-(5-chloro-1H-benzo[d]imidazol-2-y1)phenol (C1-3)2]

3}7] WkS-2Al 38 %3, 2.5mmol (305.3mg) e SalicylaldehydeS 25mL9] ol €H-2 (HPLC-grade)ol] ¢l &S
ZH &k, 2.6mmol(370.7mg)e]  4-chloro—o-phenylenediamines 100ml Bitvler ZgkaFe] &H|dth. 4
chloro-o-phenylenediamine®] B T<ule Z8}A23E 308 (nin)7 A g sk, o]F 10 mLY dEeS
Ho]E & wukslt}, 4-chloro-o-phenylenediamine®] €Hd3| ogr2o] s A, SalicylaldehydeE <
fNS Whg 87| dropping funnelE AR&3Fe] oF 1A1ZH(hr) &< A3 Yolarh. TLCRE RS B3 WA
Hhgol WA g urpx] AAys. W TFES IAFFTUINE AL &uE AARY. EFES
ethyl acetateol] =9 %, hexanes& 7}ste] AZ2AsI] AAHES AL, 2] 1A 2-(5-chloro-1H4-
benzol[d]imidazol-2-y1)phenol (d}7] Wk-$-21 3¢ ‘Cl1-3' WA E)S 428.2mg(1.75mmol, 70.0 %) LAT}.

i

[WH&-2] 3]
NH, O ( H 0
o AT e e
cl NH, y

A7) A 3] Cl-3 AR BA W TaEA she ofdsl 2ol Aelaiit
'Cl-3X A& "9 Ethyl acetate : Hexanes = 3 : 7 BH|&2 &3 fujoe AMERHS 0.5°]7, SE=H(m
p)e 270 T2 ZAYAU}.

'Cl-34 % e T NR 20 MRS ST hed Do Ed Cl-3UAE S AFRAVVIE ol gd A
2o 244 .02 SAH T},

'H NMR (400 MHz, DMSO-ds) & 13.30 (s, 1H, -NH), 12.75 (s, 1H, -OH), 8.06 (dd, J = 7.8, 1.4 Hz, 1H, Ar-
H), 7.84 - 7.59 (m, 2H, Ar-H), 7.40 (ddd, J = 8.6, 7.1, 1.5 Hz, 1H, Ar-H), 7.30 (d, J = 8.2 Hz, 1H,
Ar-H), 7.10 - 6.96 (m, 2H, Ar-H). "C NMR (100 MHz, DMSO-d;) & 157.86, 132.08, 126.61, 119.29, 117.24,
112.53. AgilientTechnologies 7820A GC/5977E MSD El'mode : m/z = 244.1 [M]', caled for CuHCINGO =
244.0.

Az (4). 4-(5-chloro-1H-benzo[d]imidazol-2-vI)phenol (C1-4)2] 34

a7 Wkl 4% s, 2.5mmol (305.3mg) 2] 4-Hydroxybenzaldehydes 25mLe] o &HS (HPLC-grade)ol =<1
fNS Fn|3lt}. 2.6mmol(370.7mg) 9] 4-chloro-o-phenylenediamines 100mL Fiwlet Zghao] FH]3hc),
4-chloro-o—phenylenediamineo] ©7 Tute ZgkA3E 30& (nin)ZF AE A 3l o|F 10mLe] o&e2S
golF & wkelt}, 4-chloro-o-phenylenediamine®] 33| og-&o §3% A}, 4-HydroxybenzaldehydeE
= &NE W 8719l dropping funnelE AR&3Fe] oF 1AIZH(hr) &F HZ3] Yol#r. TLCE ¥WhHg-& o
SHA Whgo] M gmd wizbx] gttt 93 TFES IHFHFTEE AMEStY &g AT, £33

ES ethyl acetateo] %9 H, hexanesS 7}5te] AZAAS ] AAHES AAST. 2ol 13| 4-(5-chloro-
1#benzol[d]imidazol-2-y1)phenol (3}7] WF&2] 49] ‘Cl-4' WA E)S 568.9mg (2.33mmol, 93.0 %) Lic}.
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[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

ZIHSd 10-2023-0141115

A7) WA 49 Cl-4'AAES B4 E T84 sto ofe} 2ol A sksitt.
'C1-478%3 &' 2] Ethyl acetate : Hexanes = 1 : 1 H]&=2 &3 &rfjode HA/MERHS 0.2011, 5= (m

P& 260 TR =AU},

4845 2] MR 2 C MRS ZAATE TS grh, E3 01484 %] AFREA IS o8 B}
2o 244 .02 AT YT},

I NIR (400 MHz, DMSO-ds) & 12.92 (s, 1H, -NH), 10.03 (s, 1H, -OH), 7.99 (d, J = 8.7 Hz, 2H, Ar-H),

7.73 - 7.42 (m, 2H, Ar-H), 7.18 (dd, J = 8.5, 2.0 Hz, 1H, Ar-H), 6.92 (d, J = 8.7 Hz, 2H, Ar-H). -
MR (100 Mz, DMSO-di) & 206.53, 159.55. 153.16, 128.41., 126.00, 121.89, 120.44. 115.78.

AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z = 244.1 [M]', caled for CuHCINO = 244.0.

A Ze] (5). 5-chloro-2-(m-tolyl)-1H-benzo[d]imidazole(Cl-5)°] 3§

3F7] Wk 55 s, 2.5mmol(300.4mg) 9] m-tolualdehydes 25mLe] o€k (HPLC-grade)ol] =<1
ZH 8. 2.6mmol(370.7mg)¢]  4-chloro—o-phenylenediamines 100ml Ttvter ZgfAFo] vy, 4-
chloro-o-phenylenediamine®] ©%! SHlY Z823E 308 (nin)ZF & Ak, o]F 10nLe dEeree 4
& wRrslth. 4-chloro—o-phenylenediamine®] 3| o Er&o ¥ chd, m—tolualdehyd = =9
Wk$ &7)o| dropping funnelE Ab&3te] oF 1A)7F(hr) B¢ A3 Wolarh. TLCE W% %‘
§odnd w7x dgett. vhg ERES HESITEUIE 5
ethyl acetateo] ¢ %, hexanes2 7}3te] A AAS ] AAHES HFA ). §]—‘1“—'.‘9] 24 5-chloro-2-
y1)-1Hbenzold]imidazole(3}7] ¥F$-2 59 ‘Cl1-5' WA E)S 503.6mg(2.08mmol, 83.0 %) AU},

MHa a H
o Ay e o
cl MNH, - "

A7) WbEA 59 ‘C1-5' AAES B4 9 TREY Flo] ool o] A EiL).
'C1-584 &9 Ethyl acetate : Hexanes = 3 : 7 H]&E &3 gujoAe AMERHES 0.37°]9, H=7H

(mp)2 190 CTE S A},

S~
>
oo

(<0
ol
. 2
OFO
il
3
N
roh ©
41
Flo
o

P miﬂ Bs)

ruo

=544 % ) HNR 2 C RS A7 et 2h, EY CI-5A4E S AFRAIE ol §F B
Fe 242,12 ZHFHAC.

H ONMR (400 MHz, DMSO-d;) & 13.06 (s, 1H, -NH), 8.01 (s, 1H, Ar-H), 7.95 (d, J = 7.8 Hz, 1H, Ar-H),
7.76 - 7.49 (n, 2H, Ar-H), 7.44 (t, J=7.7 Hz, 1, Ar-H), 7.33 (d, J = 7.6 Hz, 1H, Ar-H), 7.26 - 7.18
(m, 1H, Ar-H), 2.41 (s, 3H, -CH3). C NMR (100 MHz, DMSO-d;) & 138.27, 130.87, 129.63, 128.92,

127.15, 123.74, 21.04. AgilientTechnologies 7820A GC/5977E MSD, EI+mode m/z = 242.1 [M]+, caled for
C14H11C1N2 = 242.1.
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[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

[0242]

[0243]

[0245]

[0246]

ZIHSd 10-2023-0141115

A Z e (6). 5-chloro—2-(naphthalen-2-y1)-1H-benzo[d]imidazole(Cl-6)2] 3§

7] vk 65 s, 2.5mmol(390.5mg) ] 2-naphthaldehydes 25mLe] ol H2 (HPLC-grade)ol] =<9 &<
< ol 2.6mmol(370.7mg) ] 4-chloro—o-phenylenediamines 100mL So+vbet ZgfA=o] FwH)shc). 4-
chloro-o-phenylenediamine®] ©%! SHle Z8A23E 308 (nin)ZF 2F AEsch. o]F 10mLe oekee @
o]F % wukslt}, 4-chloro-o-phenylenediamine©] #3] o eF&o] &3=AThA, 2—naphthaldehyde—§— =9l
SNS WS 8719 dropping funnelE ARE3to] F 1A[7H(hr) &<t A3 Qoj&rh. TLCE ¥he-S #astHA
whgo] AR gknd wzbx] APt v EFES AAEHTLIIE ARES &viE Xﬂﬂ?&q. ERES
ethyl acetated] 591 %, hexanesS 718l AAHSIH AHES AHAST. 3ol 1A 5-chloro-2-
(naphthalen-2-y1)-1Hbenzo[d]imidazole(3}7] wH&21 69 ‘Cl-6"WAE)S  613.2mg(2.2mmol, 883.0 %)

MH2 H
X e TS
¥/,
Cl MH2 cCl I

7] WA 691 Cl-6' A=l B4 B R she] ofefjel 2ol A sl

'C1-64 &9 Ethyl acetate : Hexanes = 3 : 7 H]&E Z33 gujore AME(RHS 0.350]H, Z=7
(mp)& 200 CTE =AHAT}.
'CI-6A4E 9] HNR 2 C NIRS ZAATE thew} g, mE Cl-6A4E 9] AR E o] &3 B

2o 278 18 A Q).

H NMR (400 MHz, DMSO-ds) & 13.31 (s, 1H, -NH), 8.74 (s, 1H, Ar-H), 8.34 - 8.25 (m, 1H, Ar-H), 8.10
(d, J=8.6 Hz, 1H, Ar-H), 8.06 (d, J = 3.2 Hz, 1H, Ar-H), 8.03 - 7.97 (m, 1H, Ar-H), 7.73 - 7.58 (m,
AH, Ar-H), 7.26 (dd, J = 8.5, 1.9 Hz, 1H, Ar-H). C NMR (100 MHz, DMSO-d;) & 152.67. 133.63, 132.76,

128.66, 128.54, 127.83, 127.34, 127.08, 127.02, 126.56, 126.22, 123.88, 122.52. AgilientTechnologies
7820A GC/5977E MSD, El'mode : m/z = 278.1 [M]', calced for CyHyCIN, = 278.1.

Az (7). 5-chloro-2-(naphthalen-1-yvI)-1H-benzo[d]imidazole(CI-7)2] 34

&7 w4 78 Fx8bd, 2.5mmol(390.5mg)¢] 1-naphthaldehyde 25mLe] o €S (HPLC-grade)ol 51 8-
S FH)gY. 2.6mmol(370.7mg) 9] 4-chloro-o-phenylenediamined 100mL & <v}lE Zeh~Fd F#uH]dd. 4-
chloro—o-phenylenediamineo] ©7l Sule ZetAa3E 308 (min)7t AF A 3ok, o]F 10mLe] o gk
Yol# § uwkelth, 4-chloro-o-phenylenediamine®] €3] o gh&o &3]t , 1-naphthaldehydeE 5
|43 whg &7l dropping funnelE AR&3to] oF 1AIZH(hr) &2t 3] ol&r. TLCE wh&& ¥Esid
Hhgo] AR gdnd w7zpx AP, 9§ TFES IWFHITLVE AMEste] &ulE AAST. £3ES
ethyl acetatedl =<9 F, hexanesS 7sle] AAAsI AAHES AASH. ZAe] 1A 5-chloro-2-
(naphthalen-1-yl)-1Hbenzo[d]imidazole(3}7] ¥+-&24 79 ‘Cl-7'" WA E)S 682.91mg(2.45mmol, 98.0 %) LS}
o,

>

_20_



[0247]

[0248]
[0249]

[0250]

[0251]

[0252]

[0254]

[0255]

[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

ZIHSd 10-2023-0141115

EtOH /@[[J O
- Bto D b

A7) WA 7o ClT AR B4 R FREA she] olug} o] A,

'C1-784 % '9] Ethyl acetate : Hexanes = 3 : 7 H]&2 &3 fujolre] AME(RHS 0.370]9, HEH
(mp)> 178 T2 FAH A
'Cl-74E e HNR 20 NIRS SR ges gok. w9 CI-TANE ) ARRAIIE o8 d B

2o 278 12 ZAHE Q).

H ONMR (400 MHz, DMSO-ds) & 13.17 (s, 1H, -NH), 9.05 (d, J = 8.1 Hz, 1H, Ar-H), 8.12 (d, J = 8.2 Hz,
1H, Ar-H), 8.08 - 8.04 (m, 1H, Ar-H), 8.04 - 8.00 (m, 1H, Ar-H), 7.80 - 7.56 (m, 5H, Ar-H), 7.29 (dd,
J =85, 1.9 Hz, 1H, Ar-H). “C MMR (100 MHz, DMSO-ds) & 152.76, 133.61, 130.54, 130.41, 128.47,

128.14, 127.23, 126.96, 126.51, 126.44, 126.18, 125.29, 122.46. AgilientTechnologies 7820A GC/5977E
MSD, El'mode : m/z = 278.1 [M]", caled for CyHuCIN, = 278.1

A2 (8). 2-(5-chloro-1H-benzo[d]imidazol-2-y1)quinolin-8-0l(CI-8)<] &

7] whg2A 85 FEsHW, 2.5mmol(432.9mg)e] 8-hydroxyquinoline-2-carbaldehyde< 25mLe] o &H& (HPLC-
grade)ol =<1 &N FH|Stt}. 2.6mmol (370.7mg) 2] 4-chloro-o-phenylenediamines 100mL &<vlE ZEk~3
o #H|gtc}t. 4-chloro-o-phenylenediamine®] %! STodule ZA2AE 308 (min)3t JF AHgso, olF
10mLe] oErSS YolF F wwukalt}l. 4-chloro—o-phenylenediamineo] $FA3] ofeh&o] Laj=ArtH, 8-
hydroxyquinoline-2-carbaldehydeS ¢l &o1& Wkg 87| dropping funnel= /\}‘Q;}Oq ok 1A H(hr) &
A8 gojFErt. TCR WheS #ESIHA whgo] AR gud u7px] JPgrt. g £FES Ads5S
715 ALEsle] SujE A ACE. EES ethyl acetateo] <2 F, hexanesS 7}’5}01 NAARBF] IAES
Az}, el 1A 2-(5-chloro-1/-benzold]imidazol-2-y1)quinolin-8-0l1(&}7] Wk&2] 8o ‘Cl1-8' WA &)
650.6mg(2.2mmol, 88.0 %) VAUT}.

uHﬁ
_ EtOH
c:| NH, J\Eij

A7) wrg A gl C1-8 A Re B4 0 TERA sl ofelsh ol Asisinh,

-848/d%&'9] Ethyl acetate '@ Hexanes = 1 : 1 H]&=2 &3tk &ujAe]l HME&RHES 0.150, HE=H

to oX f1E o

(mp)2 243 CTE SAHH A

-8 % 2] MR 2 C MRS ZAATE TS grh, E3 C1-88AE ] AFEA IS o8 B}
g2 205,12 A E ).

I NR (400 MHz, DMSO-ds) & 13.44 (s, 1H, -NH), 9.89 (s, 1H, -OH), 8.52 (d, J = 8.6 Hz, 1H, Ar-H),
8.37 (d, J =28.6 Hz, 1H, Ar-1), 7.86 - 7.67 (m, 2H, Ar-H), 7.58 - 7.51 (m, 1H, Ar-H), 7.49 (dd J =
8.2, 1.2 Hz, 1H, Ar-H), 7.33 (d, J = 8.3 Hz, 1H, Ar-H), 7.20 (dd, J = 7.4, 1.2 Hz, 1H, Ar-H). C NMR
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[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

[0272]

[0273]

SIS35l 10-2023-0141115
(100 MHz, DMSO-ds) & 153.26, 152.30, 145.37, 137.58, 137.33, 128.85, 128.66, 118.84, 117.73, 111.34.

AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 295.1 [M]', calcd for CigHCINGO = 295.1.

A2 (9). 4-(5-chloro-1H-benzold]imidazol-2-y1)-N,N-dimethylaniline(C1-9)2] ¥4

sh7] Wbe2l 95 FEsHE, 2.5mmol(373.0mg)2] 4-(dimethylamino)benzaldehyde2 25mLe] o &+=2 (HPLC-
grade)ol =<l &8 FH|ST}. 2.6mmol(370.7mg)2] 4-chloro-o-phenylenediamineg 100mL &<tWlYe Zef~3
o] w3t} 4-chloro-o-phenylenediamine®] ©%1 Hwvlty Z#23E 308 (min)Zt Ay g 3. o|F
10mLe] o EeS YoldE % wuksltl. 4-chloro-o-phenylenediamine©] x5 oebLo] L Ucta, 4-
(dimethylamino)benzaldehydeE 91 &NS Wkg 87]9 dropping funnelE AFg-3le] <F 1A]7F(hr) &<F HA
3] o]FErh. TLCE WS TE3IHA wkgo] AR 5" w7zbx] Adgrt. ¥ ZFES JAsFTWNE
ALgEte] fulE A AT, EFES ethyl acetateo] =9 F, hexanesS 7}l AAAHG ] HAES A3
o}, ge Mo 1A 4-(5-chloro-1Hbenzold]imidazol-2-y1)-N ,N-dimethylaniline(3}7] w22l 9¢]

9' A4 E)E 611.4mg 2.25mmol, 90.0 %) AAUTH.

o
S
|

7] g 99 Cl-9'BAEES B4 B T4 sk ofgel o] A3t
-9 & 2] Ethyl acetate : Hexanes = 1 : 1 &= Zga gujol o] AME RS 0.3501, HEH

(mp)& 288 T2 =AHAU}.

1-044 % o] HNR 2 C RS S4Avhs gt 2h, EF CI-084E o) AFRAIIE ol §F B

g 271,182 ZAE Y.
HONMR (400 MHz, DMSO-ds) & 12.71 (s, 1H, -NH), 7.98 (d, J = 8.9 Hz, 2H, Ar-H), 7.66 - 7.36 (m, 2H,

Ar-H), 7.14 (dd, J = 8.5, 1.9 Hz, 1, Ar-H), 6.83 (d, J = 9.0 Hz, 2H, Ar-H), 3.00 (s, 6H, -CH3). C
MR (100 MHz. DNMSO-d) & 153.75. 151.45, 127.73, 125.60, 121.45, 116.74, 111.81, 39.77.

AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z = 271.1 [M]+, caled for CisHuCINg = 271.1.

A Z o (10).2-(5-chloro-1H-benzold]imidazol-2-y1)-5-(diethylamino)phenol (C1-10)2] &4

37] ¥ke-2] 108 #FEsd, 2.5mmol(464.5mg)2] 4-(Diethylamino)salicylaldehydeg 25mLe] ol &k (HPLC-
grade)ol =<1 &8 FH|3T}. 2.6mmol(370.7mg)2] 4-chloro-o-phenylenediamineg 100mL &<tRlE ZeF~3
of &H]3gt}. 4-chloro-o-phenylenediamineo] @3l Svlet Z~3E 308 (nin)7t JF A7 . ol%F
10mLe] ©EreS Yol& F wwkEth. 4-chloro-o-phenylenediamine®] €43 ogh&o] fafEActA, 4-
(Diethylamino)salicylaldehydeE <91 €99& Wh§ 87| dropping funnelE AF838Fe] <F 1A]ZH(hr) &9+ A
s golFErh. TLCE whg-& #EsdA whgo] Ay dnd w71x] Agert, g EFES IJHsHFTLY]
& Abgete] &ulE AAGT. E3ES ethyl acetateo] %<1 ¥, hexanesS 7Fsto] Al AAs A A= A
skl 3|wAlel 3A| 4-(5-chloro-1Hbenzo[d]imidazol-2-y1)-N,N-dimethylaniline(3}7] ®¥F&2l 10¢] ‘Cl-
10' WA &)< 557.1ng(2.05mmol, 82.0 %) VAT,

of
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[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

[0281]

[0282]

[0283]

[0284]
[0285]

[0286]

[0287]

[0288]

ZIHSd 10-2023-0141115

NH, ’ H HG
/@ " B ' b
cl NH, NN A o "\

A7) R 109] CCl-10' A B0 B4 9 FxEA 3§kl olgel o] AHuagitt.
'C1-10"A4E"'¢] Ethyl acetate @ Hexanes = 3 @ 7 H|&2 &3 gujoAo AME&RHE 0.430]H, HE=F
(mp)& 210 C&E =AU},

'C1-10449 %9 H NMR C NMRS] ZAATE vt k. mF Cl-1044E o] AFEAI]Z o] &3 B
Z2 315,12 A=Y},

HONMR (400 MHz, DMSO-ds) & 12.87 (s, 1H, -NH), 12.67 (s, 1H, -OH), 7.77 (d, J = 8.9 Hz, 1H, Ar-H),

7.71 = 7.40 (m, 2H, Ar-H), 7.19 (dd, J = 8.4, 2.0 Hz, 1H, Ar-H), 6.37 (dd, J = 8.9, 2.4 Hz, 1H, Ar-H),

6.18 (d, J = 2.3 Hz, 1H, Ar-H), 3.38 (q, J = 6.9 Hz, 4H, -CH2), 1.12 (t, J = 7.0 Hz, 6H, —CH3). “C R
(100 MHz, DMSO-d;) & 159.85, 150.52, 127.50, 126.12, 121.97, 103.77, 99.97, 97.71, 43.76, 12.56.

AgilientTechnologies 7820A GC/5977E MSD, EI+mode m/z = 315.1 [M]+, caled for Ci7HisCINsO = 315.1.

A Z o (11). phenyl(2-(quinolin-2-y1)-1H-benzo[d]imidazol-6-yI)methanone(BP-1)2] &%/

11¢ #x3td, 2.5mmol(392.9mg)2] quinoline-2-carbaldehyde& 25mLe] o €& (HPLC-grade)ol
TH| gk}, 2.6mmol(551.9mg)-°4 3,4-Diaminobenzophenones 100mL & <tHle ZEk~Fo)] FH| S,
4-Diaminobenzophenoneo] 71 Htuleh ZalAa =S 3087 AE sl o]F 10mLe] oSS dolFE
Jkstt} . 3,4-Diaminobenzophenone®] €3] ofgh&el] &3FHATHH, quinoline-2-carbaldehydeE <21 £
ols

7] ®E
1 &

o 1>

12 ofo

[e]

RS

o

4

&7]°ll dropping funnel & Ap&sto] oF 1’\17P(hr) Set WA3F) Yol TLCE HheS #AsHA wh
5 odnE d7px gt g £YREE IAFETUIE AR &ME AARH. ERES
Acetoned]l %% H, hexanesg 7}ale] A 0’3}01 APZES AARY. Agt =@l 3A phenyl (2-
(quinolin-2-y1)-1Hbenzold]imidazol-6-yl)methanone(3}7] HWFE21119] 'BP-1'AAE)S  698.8mg(2.00mmol,
80.0 %) LAt.

¢

oo to Bl i o

> oo

o]

[HFS-2] 11]

I MH, __EtOH M=
T - \
MHa
BP-1
A7) W2 119]  BP-1'AAEE B4 2 FREA st ofglel el A s
'BP-144 &' 9] Ethyl acetate : Hexanes = 3 : 7 H|&= 3 Lo AME(RHS 0.270]H, HE=H

(mp)& 199 CT=E =AHAU}.

BP-1UAE Sl HNR 2 C MRS SAshE ohgat Pk, w9 BP-1A4E 'S AFRAVE ol 87 ¥a
e 349.12 SHFHAC.

" ONMR (400 MHz, DMSO-ds) & 13.60 (s, 1H, -NH), 8.60 (d, J = 8.5 Hz, 1H, Ar-H). 8.51 (d, J = 8.2 Hz,
H, Ar-H), 8.19 (d, J = 8.4 Hz, 1H, Ar-H), 8.10 (d, J = 8.0 Hz, 2H, Ar-l), 7.89 (t, J = 7.6 Hz, 1H,
Ar-H), 7.79 (d, J = 7.2 Hz, 3H, Ar-H), 7.75 - 7.66 (n, 3H, Ar-H), 7.60 (t, J = 7.6 Hz, 2H, Ar-H). C
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[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

[0297]

[0299]

[0300]

ZIHSd 10-2023-0141115

NMR (100 MHz, DMSO-ds) & 195.71, 153.68, 152.98, 148.16, 147.23, 143.23, 138.51, 138.04, 137.69,
134.73, 132.26, 131.30, 130.67, 129.55, 128.87, 128.50, 128.32, 127.65, 125.44, 123.98, 122.50,

119.43, 115.20, 112.48. AgilientTechnologies 78204 GC/5977E MSD, El'mode : m/z = 349.1 M, caled for
CosllisNs0 = 349.1.

A Zo (12). phenyl(2-(p-tolyl)-1H-benzo[d]imidazol-6-y)methanone(BP-2)2] &%

7] vk 125 ZzEsPE, 2.5mmol(300.4mg) 2] 4-methylbenzaldehydes 25mLe] of & (HPLC—grade)Oﬂ
LAS Fu|3tt. 2.6mmol(551.9 mg)e] 3,4-Diaminobenzophenones 100 ml EtHber ZopA=o] FH]
3,4-Diaminobenzophenone®] %! FZulet Ze}AgE 308 (nin)? 3 k. o] 10mLe Oﬂ‘é}%i
& % wwetd. 3,4-Diaminobenzophenone©] $HA3] o eh-go] &3E AT, 4-methylbenzaldehydeS =<1
oA 71ell dropping funnel& AR&3le] oF 1A1ZH(hr) &< AAH3F] dojFErh. TLCE WS B3}
ls ad w7 APt v EFES IAAEHTLIIE ARES] &viE AlAgT. EE
¢l %, hexaness 7Fsto] AjAAste] AHES A, WA A phenyl(2-(p-tolyl)-1/#
idazol-6-yl )methanone(3}7] WH&-2112 'BP-2' A& )S 762.30mg (2.33mmol, 93.0 %) LUc}.

¢ oo
o,

o
@
=
N
o)
—
o,
=
=
o J

471 WA 129 BP-2' A= =4 R g EA sho] ofgiek o] sl

'BP-244E'9] Ethyl acetate : Hexanes = 3 : 7 H|&2 &3 &ujo o] A& RS 0.24019, HE=H
(mp)& 240 CE FH AL,

BP-2449 % el ' NR % C MR ST e Db mad B2 R o AFRAVVE ol gd A
Fe 312,12 =4¥ Yt

I NIR (400 MHz, DMSO-ds) & 8.11 (d, J = 8.1 Hz, 2H, Ar-H), 7.97 (s, 1H, Ar-H), 7.77 (d, J = 7.9 Hz,
3H, Ar-H), 7.74 - 7.70 (m, 1H, Ar-H), 7.68 (d, J = 7.5 Hz, 1H, Ar-H), 7.58 (t, J = 7.6 Hz, 2H, Ar-H),
7.42 (d, J = 8.1 Hz, 2H, Ar-H), 2.40 (s, 3H, -CH3). 13C NMR (100 MHz, DMSO-ds;) & 195.48, 153.72,
141.11, 137.96, 132.23, 131.46, 129.80, 129.51, 128.89, 128.49, 128.30, 126.96, 125.73, 124.64, 21.09.
AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 312.1 [M]', caled for CufiNo0 = 312.1.

A Zo (13). (2-(2-hydroxyphenyi)-1H-benzo[d]imidazol-6-yi)(phenyl)methanone(BP-3)2] 34

3l7] w52 13 FEEH, 2.5mmol1(305.3mg) 2] Salicylaldehydes 25mL2] ol&hE (HPLC-grade)el <1 &
S FWR}. 2.6mmol(551.9mg) 2] 3,4-Diaminobenzophenones 100mL ‘& <wbet ZEpisdo] FH|dd, 3
Diaminobenzophenoneo] ©7 HTulet ZetAaE 308 (nin)7F I3 g 3hch. o]F 10mLe] oeheS Yol
ke, 3,4-Diaminobenzophenone®] $A3] o g-go &3 JATIH, Salicylaldehyded =<1 &8-S w7b
7]el dropping funnel& AF&ste] oF 1A1ZH(hr) &<t AH3] YolEth. TLCE WS #Z3PHA wkgo] A
dEE w74 Ayt v EFES IAEFHTEVE AMEStY] &E AASY. EFES Acetoned] F

%, hexanesE 7}t AAATY  AAEES AAH.  AAe wA] (2-(2-hydroxyphenyl)-14
benzold]imidazol-6-y1) (phenyl)methanone(3}7] ¥+5-2113 'BP-3AA E)S 699.4mg(1.23mmol, 89.0 %) A},

)

=
R
©
[e)
4

N
O e o o 2

oo

n JN'
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Q o OH
MHy _EtoH
o
NH; BP-3

A7) WbEA 139]  BP-3' A ES A GxEA dho ofglel o] At

'BP-34 A& ' 9] Ethyl acetate : Hexanes = 3 : 7 H|S2 &3 Svfo ] AME[RHS 0.3°]H, 5= (m
P& 250 TR =AU},

BP-3AE S HNR 2 C NRS SAATE thed gk =8 BP-34AE Y AFRAVE o] 47 BA
g2 314,12 =AY

" NMR (400 MHz, DMSO-ds) & 13.43 (s. 1H, -NH). 12.71 (s, 1H, -OH). 8.10 (d. J = 7.2 Hz, 1H. Ar-H),

8.01 (s, IH, Ar-H), 7.78 (d, J = 7.4 Hz, 4H, Ar-H), 7.69 (t, J = 7.3 Hz, 1H, Ar-H), 7.59 (t, J=17.6
Hz, 2H, Ar-H), 7.47 - 7.38 (m, 1H, Ar-H), 7.07 (d, J = 8.0 Hz, 1H, Ar-H), 7.04 (d, J = 7.5 Hz, 1H, Ar-

. “C MR (100 MHz, DMSO-ds) & 195.47, 157.95, 137.96, 132.37, 132.19, 131.54, 129.49, 128.48,

126.86, 119.39, 117.30, 112.54. AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 314.1 [M]',
calcd for CZ()H14N202 = 314.1.

A Zo (14). (2-(4-hydroxyphenyl)-1H-benzo[d]imidazol-6-y1)(phenyl)methanone(BP-4)2] ¥4

S 145 Fx&hd ) 2.5mmo0l(305.3mg) 9] 4-HydroxybenzaldehydeS 25mLe] o €2 (HPLC-grade)el] ¢l
LAS Fnjst). 2.6mmol(551.9mg) 2] 3,4-Diaminobenzophenoned 100ml Eitube ZgpAzo| FH|skc}h. 3,4-
Diaminobenzophenone®] %l Fould FEkA23E 30w (min)F 23 A2l o]F 10mLe] dlehEs YolF F
HHekt}l . 3,4-Diaminobenzophenone®] €3] ofgh-go &3 JqTiH, 4—Hydroxybenza1dehyde—§— =<
4719l dropping funnel& AFEslod o 1Ak (hr) &<k A3 @ofFv). TLCE ®¥ES& 3}25}”&/‘ |
dnd w7 APty 9§ EFES IAFHTUVE AMESte] &E 11]7‘]5“4 $HES Acetone©ll
#Ql F, hexaness 7bste]  AlEAsI AAHES AAZT. =T A (2—(4—hydroxypheny )-1H
benzold]imidazol-6-y1)(phenyl)methanone(3}7] Wr-&21142] 'BP-4' A E)S 762.3mg(2.43mmol, 97.0 %) LA

o 4

&
uk

oo 12
o

_

] a H
H, EtOH M
N

MH, OH

BP-4
A7) WA 149 BP-4'AAAEC A W TFREA do] ofe} o] At
'BP-44 4 &' 9] Ethyl acetate : Hexanes = 1 : 1 H|&2 ZF3 fujoHo AME(RHS 0.150]H, HE=H
(mp)& 324 C&E =AHr}.
B4 E S HNIR 2 UC NIR®) S A3 ohet poh @ B4 E ) RIS ol 8F A
g2 314,12 ZAHE Y.

H NMR (400 MHz, DMSO-ds) & 13.03 (s, 1H, -NH), 10.08 (s, 1H, —OH), 8.03 (d, J = 8.6 Hz, 2H, Ar-H),
7.89 (s, 1H, Ar-H), 7.76 (d, J = 7.1 Hz, 2H, Ar-H), 7.68 (d, J = 7.4 Hz, 3H, Ar-H), 7.58 (t, J = 7.5
Hz, 2H, Ar-H), 6.94 (d, J = 8.6 Hz, 2H, Ar-H). C NMR (100 MHz, DMSO-d;) & 195.63, 159.77, 138.28,
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[0319]
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[0324]
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[0327]
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132.01, 130.56, 129.44, 128.59, 128.42, 123.98, 120.45, 115.87. AgilientTechnologies 7820A GC/5977E
MSD, EI'mode : m/z = 314.1 [M]+, calcd for CyHNo0, = 314.1.

A Ze (15). phenyl(2-(m—tolyl)-1H-benzo[d]imidazol-6-y1)methanone(BP-5)2] $}4

O
rulo

7] ¥k-g-2l 155 FZ3H | 2.5mmol(300.4mg) 9] m-tolualdehyded 25mLe] o|¥+2 (HPLC-grade)ol] <l &
3ttt 2.6mmol(551.9mg) 9]  3,4-Diaminobenzophenones 100mL Sovle Zgkx~Fo]  FH| 3o}
Diaminobenzophenoneo] ©%!1 Sulet Z8} 232 308 (nin)7F I3 A 3dch. o]F 10mLe o EH2S Pof
2 HHSkT}E, 3, 4-Diaminobenzophenone®] $FA3] o k2o 23]%ATHH | m-tolualdehydeS =91 &8-S Wb
719l dropping funnelE AF&3}o] ¢F 1A]3H(hr) &9 HH3F] €ojFth. TLCE WH5S &S A WS
hmE w7k FYget. vy E2FES IWEFTEE ARSI §uE 21]7‘]5&1:}. Z3&ES Acetone©l
%, hexanes= 7}ste] AAAS ] AYAAES AA T, WAl 1A phenyl (2-(m-tolyl)-1Hbenzold]imidaz
6-y1)methanone(3}7] ¥H-g-21159] 'BP-5' 843 &)S 726.3mg(2.33mmol, 93.0 %) A3IT}.

.

Py

o Jfl'(d r_>ﬁ, Olo HN ‘00
T2 4L oo o

[9H-&-2] 15]

0 0
HA E’(' ‘H
Lo
NHz BP-:

47) wbgA) 159 BP-5 AR BA W FEEA do] ofele} ol Aelasie).
'BP-544 & '9] Ethyl acetate : Hexanes = 3 : 7 H|&2 ZF3 fujo Ao AME(RHS 0.230]8, HE=H
(mp)& 170 C&E =AH Y},

'BP-544% 9 HNIR 2 C NIR®) S Ashe ohet poh @ BP-SANE ] ARG ol 8d A
go 312,182 ZAEYT).

" ONMR (400 MHz, DMSO-ds) & 13.27 (s, 1H, -NH), 8.05 (s, 1H, Ar-H), 7.99 (d, J = 7.8 Hz, 1H, Ar-H),
7.95 (s, 1H, Ar-H), 7.77 (d, J = 7.1 Hz, 2H, Ar-H), 7.68 (t, J = 6.7 Hz, 3H, Ar-H), 7.58 (t, J = 7.6
Hz, oH, Ar-H), 7.47 (t, J = 7.6 Hz, 1H, Ar-H), 7.36 (d, J = 7.6 Hz, 1H, Ar-H), 2.43 (s, 30, —CH3). C
MR (100 MHz, DMSO-ds) & 195.65, 154.12, 138.40, 138.16, 132.11, 131.19, 131.01, 129.49, 129.02,

128.45, 127.33, 124.24, 123.94, 21.06. AgilientTechnologies 7820A GC/5977E MSD, EI+mode P m/z = 312.1

+

[M] , calcd for C21H16N20 = 312.1.

A Zo (16). (2-(naphthalen—-2-yi)-1H-benzo[d]imidazol-6-yi)(phenyl)methanone(BP-6)2] 34

317] Hkg2) 16& FF3HA, 2.5mmol(390.5mg) 2] 2-naphthaldehyded 25mL2] o gh& (HPLC-grade)ol %<1 &9
S FH)skth. 2.6mmol(551.9mg) @] 3,4-Diaminobenzophenones 100mL Fuler ZekA3od| FwH|dt}h. 3,4
Diaminobenzophenoneo] 71 Hule ZA35 308 (nin)Z AF 3k, o]F 10mLe S Yol &
IHESEE. 3,4-Diaminobenzophenone®] HH3] o EH-go] &3 F At , 2-naphthaldehyde® %9 £9& vk
&7l dropping funnel& AR&3ke] <F 1Ak(hr) oiﬂﬂqLM%¢+T&iﬂ};;ﬂéaﬂﬁﬂgwlﬁ¥
g d7A] Jdggtt. vk LES IMFEHITLE AMESte] §ulE AlAg . E3HES Acetonee] 59l
F,  hexanes&  7hsted  AAASI]  APES AT, s|Ale] 1A (2—(naphthalen—2—y1)—1H—
benzold]imidazol-6-y1)(phenyl)methanone(3}7] ®WFEA1162] 'BP-6'AHAE)S  731.7mg(2.1mmol, 84.0 %)

At
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O

() T v

IH2
A7) WA 169 BP-6' A ES A @ FxEA dlo ofglel o] At
'BP-64 4 &' 9] Ethyl acetate : Hexanes = 3 : 7 H|&E &3 fujdY AMERHS 0.20]H, 5= (m
P& 220 TR =AU},
BP-6AE O] HNR 2 C MRS S AR cheat 2k, =@ BP-6AME o AFEAS)E ol §F B
g2 348,172 ZAHE Y.
' ONMR (400 MHz, DMSO-d) & 13.48 (s, 1H, -NH), 8.79 (s, 1H, Ar-H), 8.37 - 8.30 (m, 1H, Ar-H), 8.12
(d, J=8.6Hz, 1, Ar-H), 8.08 (dd, J = 6.0, 3.3 Hz, 10, Ar-H), 8.02 (dd, J = 6.0, 3.4 Hz, 2H, Ar-1),

7.79 (d, J = 7.3 Hz, 3H, Ar-H), 7.70 (dd, J = 13.2, 7.2 Hz, 2H, Ar-H), 7.65 - 7.57 (m, 4H, Ar-H). -
MR (100 MHz, DMSO-ds) & 195.66, 154.05. 138.15, 133.77, 132.77, 132.15, 131.14, 129.52. 128.78,

128.63, 128.47. 127.87. 127.51, 127.10, 126.98. 126.51. 124.40, 123.93. AgilientTechnologies 7820A
GC/5977E MSD, EI'mode : m/z = 348.1 [M]', caled for CoHyN,0 = 348.1.

A2 (17). (2-(naphthalen—-1-y1)-1H-benzo[d]imidazol-6-y1)(phenyl)methanone( BP-7)2] 314

37 Wk 175 FFsH, 2.5mmol(390.5mg) ] 1-naphthaldehydeS 25mL9] ol ¥+-2 (HPLC-grade)ol ¢l
< glt}l. 2.6mmol(551.9mg)2] 3,4-Diaminobenzophenones 100mL Tvbe Zgf2=o] x|,
Diaminobenzophenone®] %1 Fnld ZEkA23E 30w (min)3F 23 AH2lgtl, o]F 10mLe] oleh&s Yo
WHHETE . 3, 4-Diaminobenzophenone©] €3] o Ereo] g, 1- naphthaldehyde—a‘ 59l g
£7]°l dropping funnelZ AF&3Fe] oF 1A]7H(hr) B<F HA3F] Eolsr}. TLCE WS #A-Z3H A b
dad b Aggrt. 9§ EFES IAFFFTUVE AMEEY] SHE 2%17‘]5&‘4 E3ES Acetoned
hexanesS 718t AAASY  APES  AASY. A 3:A| (2-(naphthalen-1-yl)-
benzo[d]imidazol-6-y1) (phenyl)methanone(3}7] ¥r$-21179] 'BP-7' A& )2 818.8mg (2.35mmol, 94.0 %)

e o 2 o

T oo oo 4 2

40

HRHJ}(‘

2

o s} ~ H
HH, _EtoH
SASHENS S

MHz
BP-7

A7) WA 179] BP-7T' AR B E FREA st oflel el A st
'BP-7A4 &9 Ethyl acetate : Hexanes = 3 : 7 H]&E &3 gujolAe AMERHES 0.240]9, HE=7H
(mp)> 260 T2 == A},

=

BP-7AE S HNR 2 UC NIR®) S A ohet poh =@ BPTANE ) ARG ol 8d A
Fe 348,17 S HA

I NMR (400 MHz, DMSO-ds) & 9.02 (d, J = 8.2 Hz, 1H, Ar-H), 8.16 (d, J = 8.2 Hz, 1H, Ar-H), 8.07 (d, J
= 7.4 Hz, 3H, Ar-H), 7.85 (d, J = 8.4 Hz, 1H, Ar-H), 7.80 (d, J = 8.8 Hz, 3H, Ar-H), 7.77 - 7.57 (m,
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7H, Ar-H). “C NMR (100 MHz, DMSO-dy) & 195.65. 153.90, 138.07, 133.59, 132.20, 131.37, 130.98,
130.36, 129.50, 128.55, 128.50, 127.43, 126.57, 126.41, 126.01, 125.33, 124.43. AgilientTechnologies
7820A GC/5977E MSD, El'mode : m/z = 348.1 [M]', caled for CuMiNo0 = 348.1.

A Zo (18). (2-(8-hydroxyquinolin-2-v1)-1H-benzo[d]imidazol-6-y1)(phenyl)methanone( BP-8)2] $14

7] w2 188 ZE3EHH |, 2.5mmol(432.9mg) 9] 8-hydroxyquinoline—2-carbaldehydeg 25 mL2] ol €k (HPLC-
grade)o] =9 &S FH|3ch. 2.6mmol(551.9mg) 2] 3,4-Diaminobenzophenoned 100mL STl ZEf~9
4|3t} 3,4-Diaminobenzophenoneo] 97l Huld ZEkAIE 30870 AT Agdvh. o]F 10mLe] d eSS

dojE F gkglt}.  3,4-Diaminobenzophenone©] $+d38] o EHEe] g HJTIH, 8-hydroxyquinoline-2-
carbaldehyde% el &AE Whg 8714 dropping funnelE ARE3F] ¢F 1A[ZH(hr) &<t s8] HolFEr).
TLCE WHE-& #AsWA Whgo] AR ¢nd 7] gt g £35S dsF5TUL7|E AMEte] &)
£ AAGT}. EFES Acetoneo] =< F, hexaness 7Fete] A|AAT Y AAPEES FAGTE. =] 1A
(2-(8-hydroxyquinolin-2-yl)-1H-benzold]imidazol-6-y1)(phenyl )methanone(3}7] *

639.4mg(1.75mmol, 70.0 %) LAT}.

[HF-S-2] 18]

~ HO

o] o] CH H
NHy M EtOH | r-J \_\ngD
H = .
O O | NN/
. ==

BP-8

47 wkgA) 189 Bp-8' Aol B U FEEA stol ofeish ol Aelstainh.
'BP-8A4 & '] Ethyl acetate : Hexanes = 1 @ 1 H]&=2 E33t ool A2 ANE (RS 0.20]7, 5=H(n
p) 240 TE ==},

B84 E S HNIR 2 UC NIRS) S Ashe ohet poh @ BP-sANE ) ARG ol 8T A
e 365.12 AU

I NMR (400 Mz, DMSO-ds) & 13.64 (s, 1H, -NID, 9.88 (d, J = 11.2 Hz, 1H, -OH), 8.59 - 8.50 (m, 1N,
Ar-H), 8.42 (t, J = 9.7 Hz, 1H, Ar-H), 8.17 - 7.76 (m, 5H, Ar-H), 7.75 - 7.67 (m, 1H, Ar-H), 7.65 -
7.47 (m, 4, Ar-H), 7.21 (d, J = 7.4 Hz, 1, Ar-ID. C NMR (100 MHz, DMSO-d;) & 195.60, 153.94,

153.27, 153.20, 147.37, 145.23, 143.51, 137.99, 137.89, 137.69, 137.33, 134.11, 132.24, 131.28,
129.57, 129.01, 128.75, 128.49, 125.61, 123.90, 122.57, 119.61, 119.00, 118.90, 117.77, 114.66,

111.98, 111.40. AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z = 365.1 [M]', caled for CosHyNOs

= 365.1.

A Ze (19). (2-(4-(dimethyl-amino)phenyl)-1H-benzold]imidazol-6-y1)(pheny!)methanone( BP-9)2] &4

7] Wk 195 FEsE, 2.5mmol(373.0mg)9] 4-(dimethylamino)benzaldehydeS 25mLe] o ¥H2 (HPLC-
grade)o] ¢ fME vt 2.6mmol(551.9mg) 2] 3,4-Diaminobenzophenoneg 100mL F<ule S~
W3, 3,4-Diaminobenzophenoneo] @Y FoulE ZEAAE 30E (min)ZF FF A 23ch. o] 10mLe]
S dolE & wwksltl.  3,4-Diaminobenzophenone¢] < €H3E] B LIHATHAE, 4-
(dimethylamino)benzaldehydeE =91 &NS HHS- 87]o] dropping funnel S A3l oF 1A]7H(hr) &<F HA
3] YolEth, TLCRE Whg-S #asIHA whgo] Ay gud w7ty gt wkg EFES AdeHTUE
Abgatel gulE AAZT. EFES ethyl acetateo] ¢ F, hexanesS 7hato]l AAA st =S AAT
o}, ge Aol w14 (2-(4-(dimethylamino)phenyl)-1H-benzold]imidazol-6-y1) (pheny!l)methanone(3}7] Wk

il

-
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2119] 'BP-9' A9 E)S 682.8mg(2.0mmol, 80.0 %) AAT}.
[WFS-2] 19]

oo -y, OO

MH,

7] WA 199] BP-9' A E] 24 R =Y she ofefel el Akl

'BP-9X A E'9] Ethyl acetate : Hexanes = 1 : 1 H]&=2 Z33 fujoo AME(RHS 0.280]1, =4
(mp)- 230 C& FAFAT}.
BP-94dE el ' NR % C MR HHATHE e Db mad BP9 E o AFRAVVE ol gd A

o 341.28 =AH Q.

HONWR (400 MHz, DMSO-ds) & 8.03 (d, J = 8.9 Hz, 2, Ar-H), 7.89 (s, 1H, Ar-H), 7.76 (d, J = 7.2 liz,
oH, Ar-1), 7.70 - 7.63 (m, 31, Ar-I), 7.58 (t, J = 7.6 Hz, 2, Ar-1), 6.87 (d, J = 8.9 llz, 2H, Ar-1),
3.02 (s, 6H, -CH3). € MMR (100 MHz, DMSO-ds) & 195.43, 154.61, 151.98, 138.15, 132.06, 130.80,
129.43, 128.43, 128.21, 124.30, 114.96, 111.85, 39.73. AgilientTechnologies 7820A GC/5977E MSD,
El'mode : m/z = 341.2 [M], caled for CoHiN:0 = 341.2.

A EZo (20). _(2-(4-(diethylamino)-2-hydroxyphenyl)-1lH-benzo/d]imidazol-6-yv1)(phenyl)methanone( _BP-
10)2] S}

7] "2l 208 s, 2.5mmol(464.5mg) 9] 4-(Diethylamino)salicylaldehyded 25mL¢] ol k< (HPLC-

ha h=4
grade)ol] =<9 NS FEH|STE. 2.6mmol(551.9 mg)2] 3,4-Diaminobenzophenone< 100mL &<ule ZEf~T o
4|3k}, 3,4-Diaminobenzophenone®] 71 HEutd ZEA3E 308 (nin)7k IF A Ik, o] 10mLe
@S Yol¥g ¥ wykelty. 3,4-Diaminobenzophenoneo]  £dd]  olgbge] &I HJUTHA, 4-

(Diethylamino)salicylaldehydeE %1 &H& wh-§ 8714 dropping funnel & AF&3te] oF 1A%k (hr) &<+ A
s gojErt. TLCE Whg& dEewA] wkgo] AR g5 w7t Jggrt. vg EFES IHds5H35E7]
£ AFgate] &ulE AAGT. EFES ethyl acetated] =% ¥, hexanes& 7halo] AAA s AHES HA
Eia= =gl LA (2-(4-(diethylamino)-2-hydroxyphenyl)-1/benzol[d]imidazol-6-
v1)(phenyl)methanone(3}7] WH521202] 'BP-10' A E)S 742.0mg(1.93mmol, 77.0 %) AT},

Q0 oH Q
0 H HC
IMH; H J\Q EtOH I '
: — ,\—<\ )i
O O , NS M —
MH, L BP-10
&7 WA 209 BP-10' A=) B4 R A dhe] ofmiof o] AEskgitt.

'BP-10 4 &' 9] Ethyl acetate : Hexanes = 3 : 7 H|&E &3 fufo A9 AMNERHES 0.39, 54 (mp)
200 CE4=SUT.

o

e

BP-10A4E o] 'H MR 2 °C MRS ZAAE theal 7ok, ek BP-108A4E o AFEA )72 o] g3t
ApeFo 385,282 A E AT},

' NR (400 MHz, DMSO-ds) & 12.61 (s, 1H, -NH), 7.94 (s, 1H, -OH), 7.83 (d, J = 9.0 Hz, 1H, Ar-H),
7.76 (d, J=7.2 Hz, 2H, Ar-H), 7.72 (s, 2H, Ar-H), 7.68 (d, J = 7.3 Hz, 1H, Ar-H), 7.58 (t, J =7.5
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Hz, 21, Ar-1), 6.45 (dd, J = 9.0, 2.4 Hz, 1H, Ar-H), 6.25 (d, J = 2.4 Hz, 11, Ar-H), 3.41 (q, J = 6.8
Hz, 4H, -CH2), 1.14 (t, J = 7.0 Hz, 6H, -CH3). C NMR (100 MHz, DMSO-ds) & 195.23, 159.87, 151.44,
137.92, 132.21, 131.47, 129.47, 128.54, 128.49, 125.00, 104.43, 98.37, 97.41, 43.92, 12.54.
AgilientTechnologies 7820A GC/5977E MSD, ElI'mode : m/z = 385.2 [MI', calcd for CodlsN:O, = 385.

Az (21). 2-(6-(phenylthio)-1H-benzo[d]imidazol-2-y1)quinoline(S-1)2] g4

7] Wbg-A] 218 FZ3PE, 2.5mmol(392.9mg) 9] quinoline-2-carbaldehydeS 25mL2] ol BH-2-(HPLC-grade)oll
ol g8 FEH|slt}. 2.6mmol(562.4mg) 9] 4-(Phenylthio)benzene-1,2-diamine & 100mL S<ufer Z8}~T9)
1|t} 4-(Phenylthio)benzene-1,2-diamine®] B3 Souls 235 308 (nin)3F JF Agst). o] F
10mLe] oekeS Yol ¥ wwksttl. 4-(Phenylthio)benzene-1,2-diamine®] $+3] o ko] 3= ArhA,
quinoline-2-carbaldehydeE ¢ ®ME wk-E &7)o| dropping funnelE AFR3te] ¢ 1A17H(hr) B<¢F 223
golErh, TLCE RESS #AASIHA ¥hgo] dE x4 w7px] gy, dbe EFES WSS E A
43l &S A|ASIAL column chromatography (ethyl acetate : hexanes = 15 : 85)% ¥-@|3te] wjAlo] 313
2-(6-(phenylthio)-1/benzo[d]imidazol-2-y1l)quinoline(3}7] ®WF&2A219] 'S-1'AWAE)S 618.5mg(1.75mmol,
70.0 %) AArt.

(a4 21]

o e = 0T

MH,

47) WA 219 ST AR A R TR shel ohelsh o] Fessin,

'S-184 5" 2] Ethyl acetate : Hexanes = 3 : 7 H|&2 Z3 grjore] AME Ry 0.40]H, =% (mp)
L 189 T =A¥AU}.

'S-IAAE S T NR 2 C MRS SAARE 08 2rh. 3 'S-1A4E 0] AFHA|7E o] &3 BAG
£ 353.1%2 =AY},

1H NMR (400 MHz, DMSO-ds) & 13.42 (s, 0.5H, -NH), 13.29 (s, 0.5H, -NH), 8.57 (d, J = 8.6 Hz, 1H, Ar-

H), 8.47 (dd, J = 8.5, 2.7 Hz, 1H, Ar-H), 8.16 (t, J = 8.4 Hz, 1H, Ar-H), 8.08 (d, J = 8.1 Hz, 1H, Ar-
W, 7.93 - 7.82 (m, 1H, Ar-H), 7.80 (d, J = 8.4 Hz, 1H, Ar-H), 7.70 (d, J = 7.9 Hz, 1H, Ar-H), 7.67

(d, J = 8.4 Hz, 1, Ar-H), 7.42 - 7.18 (m, 6H, Ar-H). “C MR (100 MHz, DMSO-d;) & 151.91, 151.78,

148.35, 147.20, 144.72, 143.84, 139.99, 137.81, 137.55, 136.87, 135.95, 135.38, 130.57, 129.59,
129.44, 129.30, 129.25, 129.16, 128.92, 128.78, 128.28, 128.19, 128.03, 127.47, 127.05, 126.68,
126.62, 126.54, 126.20, 125.53, 124.62, 120.63, 119.25, 116.17, 113.58. AgilientTechnologies 7820A

GC/5977E MSD, EI+mode m/z = 353.1 [M]+, caled for CypHisNsS = 353.1.

A Zo (22). 6-(phenyithio)-2-(p-tolyl)-1H-benzo[d]imidazole(S-2)2] $1%

2] 225 FZ3EH, 2.5mmol(300.4mg) 2] 4-methylbenzaldehydeS 25 mLe] ol &k2(HPLC-grade)ol =<1
gols Fnjalt}. 2.6mmol (562.4mg) 2] 4-(Phenylthio)benzene-1,2-diamine < 100mL T <vbe ST 4]
3tt}h. 4-(Phenylthio)benzene-1,2-diamine®] &%l Sovle ZEfx3E 308 Mmin)r A3 AHg 3. o|%F
10mLe] oeteS YolE 5 aukslt}. 4-(Phenylthio)benzene-1,2-diamine®] 3] oeh-Zol] &3 Acid
4-methylbenzaldehydeE =<1 &°& kg 871l dropping funnelE AH&3te] °F 1A1ZH(hr) &<+ 9] %‘—

=, TICE WhS dEsHEA ukgo] M gnd w7t L@%@.m&-iﬂj JAEsHTLIE AMES}
o &u]E A A3 column chromatography (ethyl acetate : hexanes = © 85)2 wE|ste] wjAle] A
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[0382]

[0383]
[0384]

[0385]

[0386]

[0387]

[0389]

[0390]

[0391]

[0392]
[0393]

[0394]

[0395]

[0396]

ZIHSd 10-2023-0141115

(phenylthio)-2-(p-tolyl)-1/benzoldlimidazole(3}7] WH52]229] 'S-2' A E)S 609.1mg(1.93mmol, 77.0 %)

MH-

IS MH- EtCOH S
I DR
| 2~
=
S-2

d7) wbgA 220] S-2' A ES] 24 R R4 sho] ofgiet el Aeskqlnt

'S-28 A &' 9] Ethyl acetate : Hexanes = 3 : 7 H]|&E 33 {uoAY AMERHS 0.370]9, SE=HA(n

P& 159 TR =AU},

A2

i

'S-2429% o] I NMR 2 C NWRS) ZAATE Thoa 2ub, EE S-284 % o] AgRA|7)E o] F
L 316,12 =AH Y.

" NMR (400 Mz, DMSO-dy) & 13.05 (s, 0.5H, -NH), 12.94 (s. 0.5H. -NH), 8.06 (dd. J = 7.6, 5.7 Hz. 2H.
Ar-H), 7.57 (d, J = 8.3 Hz, 1H, Ar-H), 7.37 (d, J = 8.0 Hz, 2H, Ar-H), 7.34 - 7.14 (m, 6H, Ar-H), 2.38
(s. 3H., -CH3). "C NMR (100 MHz, DMSO-ds) & 152.82, 140.03, 129.59. 126.99, 126.55. 122.21. 21.00.

AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 316.1 [M]', calcd for CoHigsS = 316.1.

A Z o (23). 2-(6-(phenylthio)-1H-benzold]imidazol-2-y1)phenol (S-3)°] ¥4

7] Wk 238 FF3EhH, 2.5mmol(305.3mg) 2] Salicylaldehyded 25mLe] o &2 (HPLC-grade)ol] =<l &8
Zn3lth. 2.6mmol(562.4 mg)e] 4-(Phenylthio)benzene-1,2-diamines 100mL Swvteh Zgb=o] FH| 3o},
4-(Phenylthio)benzene-1,2-diamineo] @3l Tl Z8A23E 302 (nin)7 EF A stl. o]F 10mLe] o
Bes Yol 5 Wkl 4-(Phenylthio)benzene-1,2-diamine®] $+A3]  olego] S i,
SalicylaldehydeE ¢l &MS ukS 870 dropping funnelE AFg-3le] ¢k 1A)7H(hr) B HH3F] FojF=r).
TLCE WS #FsHEA whgo] AR dnd wr7px] gert. vg EFES A5HFTUV|E AHEete] &)
= AASFL column chromatography (ethyl acetate : hexanes = 15 @ 85)= WAl 1 (2-(2-
hydroxyphenyl)-1Hbenzo[d] imidazol-6-y1) (pheny! )methanone(&}7] Hk-2-21232] 'S-3' A E 636.8
mg(2.0mmol, 80.0 %) ¥AT}.

o

[9H-&-2] 23]

s} i ~ s H HQ
s MH- EtioH : I
DRSNS 5 T ¢
53

d7) vbgA 239] S-3' A ES] 24 R R4 sho] ofdiet el Aelskalnt.

'S-3441 & 9] Ethyl acetate : Hexanes = 3 : 7 B]|&&E &35 gujoA e AME(RHS 0.38°]9, =4 (m

P& 198 TR =AU},

A2

i

'S-349% o] HNR 2 C NWRS) ZHATE Tho3 2uh, EE S-3AAE 9 GRS o] 8F
2 318.12 =AH Y},

" ONMR (400 Mz, DMSO-ds) & 13.33 (s. 0.5H. -NH). 13.22 (s, 0.5H, -NH), 12.81 (s. 10, -OH), 8.05 (s.
H, Ar-H), 7.89 - 7.49 (m, 2H, Ar-H), 7.45 - 7.20 (m, 7H, Ar-H), 7.05 (d, J = 8.3 Hz, 1H, Ar-H), 7.01
(d, J = 7.8 Hz, 1, Ar-l). C NMR (100 MHz, DMSO-dy) & 157.94, 152.67, 132.04, 129.42, 126.53,
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[0398]

[0399]

[0400]

[0401]
[0402]

[0403]

[0404]

[0405]

[0407]

[0408]

ZIHSd 10-2023-0141115

119.29, 117.25, 112.56. AgilientTechnologies 7820A GC/5977E MSD, EI+mode :m/z = 318.1 [M]+, caled for
CioH1N20S = 318.1.

A Zo (24). 4-(6-(phenylthio)-1H-benzold]imidazol-2-yI1)phenol (S-4)2] $1%

S22 245 FZ3EE | 2.5mmol(305.3mg) 9] 4-HydroxybenzaldehydeS 25 mL2] ol &+2(HPLC-grade)ol =
ZH)3sh. 2. .6mmol (562.4mg)¢] 4-(Phenylthio)benzene-1,2-diamineS 100mlL EHlet ZefAHo| FH]
3T}, 4-(Phenylthio)benzene-1,2-diamine®] B Hule Zg235 308 (nin)ZF A& A7 3Jch. o] F
10mLe] oNEreS Yold& & wHkgth. 4-(Phenylthio)benzene-1,2-diaminec] <HA3] o g2 {35
4-Hydroxybenzaldehyde® 5?1 &5 w-g &7]| dropping funnel& AR&3}e] oF 14]
o]FErh. TLCE Whg-S #AFPHA whgol Wi gdud w7 Mg}, vg EdES
o] gujE A ASaL column chromatography (ethyl acetate : hexanes = 3 7
(phenylthio)-1H#benzo[d]imidazol-2-y1)phenol (3}7] Wh-g-2242] 'S-4'¥AJ&)ES 692.5mg(2.18mmol, 87.0 %)

i EtOH S Y

3 ) 10 N
M

MH, oH -

A7 WA 249 S4'RAFESY B4 B FREA Sto] ofglet o] A3l

'S-42741 & 2] Ethyl acetate : Hexanes = 1 : 1 B]&& £33 gujolA e AME(RHS 0.290]H, 5= (m
p) 278 TE Z4= A},

'S4 E ] HNIR 2 C RS SR AT thedt 2k EE SAAAE O ARRAI S o 88 BAY
2 318.1% SAHAUL}.

'HONWR (400 MHz, DMSO-ds) & 12.87 (s, 0.5H, -NH), 12.76 (s, 0.5H, -NH), 10.00 (s, 1H, -OH), 7.99 (dd,
J=8.5 5.2 Hz, 2H, Ar-H), 7.72 - 7.47 (m, 2H, Ar-H), 7.37 - 7.12 (m, 6H, Ar-), 6.91 (d, J = 8.6 Iz,
9H, Ar-H). C NMR (100 MHz, DMSO-d;) & 159.45, 153.11, 144.87, 144.12, 138.32, 137.63, 135.34,
129.34, 129.25, 128.58, 128.36, 127.86, 127.59, 126.54, 126.33, 125.95, 125.36, 124.21, 123.81,
120.71, 119.38, 115.78, 115.46, 112.20. AgilientTechnologies 7820A GC/5977E MSD, EI+mode :m/z = 318.1
M1, caled for CigHiN0S = 318.1.

HZeof] (25). 6-(phenylthio)-2-(m—tolyl)-1H-benzo[d]imidazole(S-5)2] &4

a7 whg-2 258 FEsHW, 2.5mmol(300.4mg) 2] m-tolualdehydes 25mLe] of 8H& (HPLC-grade)ol]l %<1 &4
03}, 2.6mmol (562.4 mg)e] 4-(Phenylthio)benzene-1,2-diamines 100mL S HtE Z8b~Fo F#H| g},
4-(Phenylthio)benzene-1,2-diamine®] ©7l Ttule ZetadE 308 (min)7t F3 A@3c}h, o] F 10mLe] of
28 do]F $ gt} 4-(Phenylthio)benzene-1,2-diamine®] $+d3] ogr&o] LIqFHAGUA, n-
tolualdehyde® =% &HE& wkE &7]o dropping funnelE ARE3le] oF 1A ZEH(hr) B X3 dojErt.
TLCE ¥h3& TEHA vhgo] AR gsd u7tx] dggirt. jbg E34ES Jdw5FH3L7|E AMEste] &)
£ AA3A column chromatography (ethyl acetate : hexanes = 15 : 85)& 3&® ] 314 6-(phenylthio)-2-
(m-tolyl)-1/#benzold]imidazole(3}7] WF-§-2259] 'S-5' A &)< 593.3mg(1.88mmol, 75.0 %) LAUT}.
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[0409]

[0410]
[0411]

[0412]

[0413]

[0414]

[0416]

[0417]

[0418]

[0419]
[0420]

[0421]

[0422]

[0423]

ZIHSd 10-2023-0141115

@S @,.,,Hz . k@(  Eton @C[ _@

NH2

7] gA 250 ‘S5 AAES BA W FREA ahel olesl 2ol Asen.

'S-58 A &' 9] Ethyl acetate : Hexanes = 3 : 7 H]|&E 33 {uoAe AME(RHS 0.380]9, “E=H(n
P& 168 TR =AU},

"S54 e T NR 2 C MRS SHADE OeH 2. 3 'S-5AHE ] AR IS oL
L 316.1%2 =AY},

A2

e

HONMR (400 MHz, DMSO-ds) & 13.06 (s, 0.5H, -NH), 12.95 (s. 0.5H, -NH), 7.97 (s, 1H, Ar-H), 7.91 (d, J
= 6.6 Hz, 1H, Ar-H), 7.77 - 7.47 (m, 2H, Ar-H), 7.41 (t. J = 7.6 Hz, 1H, Ar-H), 7.35 - 7.09 (m, 7H,
Ar-H), 2.38 (s, 3H, -CH3). C MMR (100 MHz, DMSO-ds) & 152.63, 138.29, 130.86, 129.71, 129.33,

128.95, 128.06, 127.15, 126.49, 123.75, 21.06. AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z
=316.1 [M]', caled for CooliNoS = 316.1

A Z o (26). 2-(naphthalen-2-y1)-6-(phenylthio)-1H-benzo[d]imidazole(S-6)2] g4

3l7] W& 262 FxE, 2.5mmol(390.5mg) ] 2-naphthaldehyded 25mLe] o 8- (HPLC-grade)o] 91 &
S FH|sc}. 2.6mmol (562.4mg) 9] 4-(Phenylthio)benzene-1,2-diamined 100mL S 9t Z8k230] F#H| g},

4-(Phenylthio)benzene-1,2-diamine®] ©% STvle Zgd23S 308 (nin)ZF A3 A3t o]F 10mLe] ol
B2 Yol § gt} 4-(Phenylthio)benzene-1,2-diamine®] $+d3] ogr&o] LIqFHUGA, 2-
naphthaldehyde® =91 &8 WS 870 dropping funnel& AF&3}e] oF 1417k (hr) &<F A3 Yo},
TLCE ¥h3& TEHA whgo] AR gsd u7tx] dggirt. kg E3JES IJd5FH3L7E AMEste] &)
£ AA%L column chromatography (ethyl acetate : hexanes = 15 : 85)& olojr Mo 4 2-
(naphthalen-2-y1)-6-(phenylthio)-1#benzold]limidazole(3}7] ®H&21269] 'S-6'Bd&)S 748.2mg(2.12mmol,

85.0 %) AT},

_HN'

[HF-S-2] 26]

vy e @c o
A
F7] dbS-2] 269 ‘S-6'AAES B E T4 ko] ofglet el A st

'S-68 A& 9] Ethyl acetate : Hexanes = 3 : 7 H]|&E =33 Lujo|e AME(RHS 0.380]H, =
p) 190 T2 4= A},

'S-6A4E S T NR 2 C MRS ZAAT}E oI 2. I S-6AAE ] AR IS o] L3
L 352,12 =A%},

A%

e

' NR (400 MHz, DMSO-d;) & 13.31 (s, 0.5H, -NH), 13.20 (s, 0.5H, -NH), 8.74 (s, 1H, Ar-H), 8.35 -
8.26 (m, 1H, Ar-H), 8.09 (d, J = 8.7 Hz, 1H, Ar-H), 8.07 - 8.03 (m, 1H, Ar-H), 8.03 - 7.97 (m, 1H, Ar-

H), 7.85 - 7.69 (m, 1H, Ar-H), 7.68 - 7.55 (m, 3H, Ar-H), 7.29 (m, 6H, Ar-H). 13C NMR (100 MHz, DMSO-
@) & 152.54, 133.61, 132.79, 129.34, 128.67, 128.53, 127.83, 127.30, 127.23, 127.01, 126.15, 123.91.
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[0425]

[0426]

[0427]

[0428]
[0429]

[0430]

[0431]

[0432]

[0434]

[0435]

ZIHSd 10-2023-0141115

AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 352.1 [M]', calcd for CosHigsS = 352.1.

A Z e (27). 2-(naphthalen—1-y1)-6-(phenylthio)-1H-benzo[d]imidazole(S-7)2] 34§

7] wke-2] 275 #ESPE | 2.5mmol(390.5mg) @] 1-naphthaldehydes 25mLe] ol &+2-(HPLC-grade)ol] &<l &<
S 1| &l 2.6mmol(562.4mg) 2] 4-(Phenylthio)benzene-1,2-diamineS 100mL Ftulet Z} A=) FH| ST,
4-(Pheny o)benzene—l 2-diamine®] 7 TulE Z8A3E 308 (nin)zk 1F A 3tk. o] 10mLe ol
BeS dolE ¥ 3-3kc} . 4-(Phenylthio)benzene-1,2-diamineo] 33| o E-2o LIqFATHA, 1-
naphthaldehydeZ %OL %"—‘.‘% Wk &7l dropping funnel& AR&3te oF 1A13k(hr) &<t HF 3] WolErt.
TLCE WS #FsAEA whgo] AR dmd w7t 78 g}, ‘ﬂ% SHES JAFEFTLINE AMEEt] &)
= AA3FaL column chromatography (ethyl acetate : hexanes = : 85)% 3w Aol 31A] 2-(naphthalen—1-

y1)-6-(phenylthio)-1Fbenzol[d]imidazole(&}7] wWH&21279] 'S- 7'*25 J5)2 775.5mg  (2.2mmol, 88.0 %)

'—r

F

Q0 H
s MH, ‘ EtCH S M
SRCHIES & S
MH; '

S-7

A7) wgA 279] ST AARe B4 R FEEA se] ofulsh 2ol A ssrh.

'S-7AA &' 9] Ethyl acetate : Hexanes = 3 : 7 W2 &33 SrjolMe] AMERHS 0.3601H, HEH (m
p) 160 T2 4= A},

'S-TAE S HNR 2 C MRS SRS oheh Boh Ed STAHE ) ARG ol §F BALS
& 352.12 FAHEAU.

I NMR (400 Mz, DMSO-ds) & 13.16 (s, 0.5H, -NH), 13.05 (s, 0.5H, -NH), 9.22 - 8.90 (m, 1H, Ar-l),
8.12 (d, J=8.2 Hz, 1H, Ar-H), 8.05 (d, J = 8.6 Hz, 1H, Ar-H), 8.01 (d, J = 6.6 Hz, 1H, Ar-H), 7.90 -
7.80 (m, 1, Ar-H), 7.74 - 7.59 (m, 4H, Ar-H), 7.41 - 7.18 (m, 6H, Ar-l). C NVR (100 Mz, DMSO-ds) &

152.69, 152.60, 144.76, 143.92, 138.10, 137.30, 135.29, 134.74, 133.62, 130.48, 130.44, 129.41,
129.28, 128.92, 128.46, 128.19, 128.11, 128.05, 127.22, 127.12, 126.72, 126.53, 126.43, 126.23,
126.11, 125.30, 124.88, 124.39, 120.17, 115.68, 112.70. AgilientTechnologies 7820A GC/5977E MSD,

EI'mode : m/z = 352.1 [M]', calcd for CosHyNoS = 352.1.

A Z e (28). 2-(6-(phenylthio)-1H-benzo[d]imidazol-2-y1)quinolin-8-01(S5-8)<] 4

3}7] ¥bSAl 2858 FHFEH, 2.5mmol(432.9mg) ] 8-hydroxyquinoline-2-carbaldehydes 25mL9] ol €F-2 (HPLC-
grade)o] ¢ &NS FH|3h. 2.6mmol (562.4mg) 9] 4-(Phenylthio)benzene-1,2-diamineS 100mL S <Hlet =

4-(Phenylthio)benzene-1,2-diamine®] ©3l Fute F22~35 302 min)F A& A g
t}. o]& 10mLe] AErLS YolF & wursttl. 4-(Phenylthio)benzene-1,2-diamineo] A3] o ebLo] L5
Aohd | 8—hydroxyqu1nol1ne—2—carbaldehyde—§ =0 gMS uke 87)d dropping funnel & AF&3}o] ok 1A7F
(hr) &< A3 @I}, TLCE whgS TASIHA dhgo] AR 59 wi7bx] g, ‘E’io E}ES 3
AEEHSL7]E ALESHe] SvE Xﬂﬂ 3}al column chromatography (ethyl acetate : hexanes = : 85)E 3
wWare] 114 2-(6-(phenylthio)-1Fbenzol[d]imidazol-2-y1)quinolin-8-o0l(&}7] ®k&-2]28¢] 'S- 8‘*23/“‘3 s
711.2mg(1.93mmol, 77.0 %) AAT}.

_34_



[0436]

[0437]
[0438]

[0439]

[0440]

[0441]

[0443]

[0444]

[0445]

[0446]
[0447]

[0448]

[0449]

[0450]

SIHE3d 10-2023-0141115

OH
O A O @”
MH, M

7] wheA 289 S8 A=l B4 B R ske] ofefel 2ol A sl

'S-8 A &' 9] Ethyl acetate : Hexanes = 1 : 1 H]&E =33 Lujo|Ae AME(RHS 0.130]H, S=H
P& 210 TE ZAHAUC.
'S-8AE Sl T NR 2 C MRS ZAATE oI Db, S-8AAE 9] AR ]IS o] L3 R

L 369.12 =AU},

' NVR (400 MHz, DMSO-d;) & 13.46 (s, 0.5H, -NH), 13.34 (s, 0.5H, -NH), 9.85 (d, J = 16.5 Hz, 1H,
-OH), 8.52 (dd, J = 8.6, 3.1 Hz, 1H, Ar-H), 8.38 (d, J = 8.6 Hz, 1H, Ar-H), 7.92 - 7.58 (m, 3H, Ar-H),

7.53 (dd, J = 7.5, 3.7 Hz, 1H, Ar-H), 7.51 - 7.47 (m, 1H, Ar-H), 7.42 - 7.16 (m, 8H, Ar-H). C NWR
(100 MHz, DMSO-d;) & 153.22, 145.46, 137.58, 137.34, 129.93, 129.54, 129.38, 128.98, 128.82, 128.64,

128.43, 127.05, 126.31, 124.67, 118.85, 117.74, 114.71, 113.11, 111.32. AgilientTechnologies 7820A
GC/5977E MSD, El'mode : m/z = 369.1 [M]', caled for CoHisN0S = 369.1.

A Z ] (29). N.N-dimethyl-4-(6-(phenylthio)-1H-benzo[d]imidazol-2-yI)aniline(S-9)2 &

a7 wre2l 295 FHFEH, 2.5mmol(373.0mg)9¢] 4-(dimethylamino)benzaldehyde 25mL¢] ol €+-& (HPLC-
grade)o] =91 £MS W3k}, 2.6mmol(562.4mg)2] 4-(Phenylthio)benzene-1,2-diamines 100mL S+tulet Z

= o

2}~F0 #n])3}. 4-(Phenylthio)benzene-1,2-diamine®] 7 S9tE ZE23 5 308 (nin)7F I3 A3k
t}. o]F 10mLe] &S Yol & wikeht}l. 4-(Phenylthio)benzene-1,2-diamine®] $+A3] o gh=2-o &35
SobdA, 4-(dimethylamino)benzaldehydeE =<1 &S WS 87| dropping funnelE& AF8-3}e] <F 1A]7H(hr)

E

B e dolErh, TICE Whgs BWESIHA Whgo] di gdud w7x] Ayt kg £33ES 55
9712 AFE-5te] §1)E A Sl column chromatography (ethyl acetate : hexanes = 15 : 85)& ¥-& =&
Aol 314 N,N-dimethyl-4-(6-(phenylthio)-1H#benzold]imidazol-2-yl)aniline(3}7] Wk-g21299] 'S-9' YA &)
S 766.6mg(2.08mmol, 83.0 %) AAT}.

) _ EtOH
SRS U NSl
| | N

A7 g4 299 ‘S-9' A E] B4 H FREA slo] ofee} o] Akt
'S-9A 4 &' 2] Ethyl acetate : Hexanes = 1 : 1 W]&= &3 &rjo]de HA/E Ry 0.389]1, == (m
P& 230 T2 ZAHAC.

'S-944d % o] I NMR 2 C NWRS) ZHATE Tho3 2ub EE S-9MAE o] AR o] 43
L 345.1%2 =AY}

A2

e

" ONMR (400 Mz, DMSO-dy) & 12.72 (s. 0.5H. -NH), 12.61 (s. 0.5H, -NH), 7.95 (d. J = 8.3 Hz, 2H, Ar-
H), 7.68 - 7.40 (m, 2H, Ar-H), 7.33 - 7.07 (m, 6H, Ar-H), 6.80 (d, J = 9.0 Hz, 2H, Ar-H), 2.96 (s, 6H
“CH3). C NMR (100 MHz, DNMSO-ds) & 153.66. 151.47, 129.26. 127.75, 116.81, 111.84, 39.79.
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[0452]

[0453]

[0454]

[0455]
[0456]

[0457]

[0458]

[0459]

[0461]

[0462]
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AgilientTechnologies 7820A GC/5977E MSD, El'mode : m/z = 345.1 [M]', calcd for CoHigNsS = 345.1.

A Z ] (30). 5-(diethylamino)-2-(6-(phenylthio)-1H-benzol[d]imidazol-2-y1)phenol (S-10)2] &4

7] WbS-2] 308 FESH, 2.5mmol(464.5mg)9] 4-(Diethylamino)salicylaldehydeS 25mL2] o €F-2-(HPLC-
grade)ol =91 8NS5 FH|3TE, 2.6 mmol (562.4 mg)2] 4-(Phenylthio)benzene-1,2-diamine< 100mL ‘& <-H}E:
Z g ~37d FH])8kth. 4-(Phenylthio)benzene-1,2-diamine®] @3l Tute ZgA3E 308 (nin)ZF JF A
< SRl Adst. o]F 10mLe] EeS Yold § wwkstt). 4-(Phenylthio)benzene-1,2-diamine
A3 ek falFUctA, 4-(Diethylamino)salicylaldehydeE ¢ 88& kS 879 dropping

2

funnel & AR&3te] oF 1417 (hr) &<t A3 WolFrh. 4A17H(hr) + 80 Eoﬂ’ﬂ gk g ggeit, TLCE REHE
HEetAA whgo] AR gdnd w7A A&t 93 EIES IAAFESFTUIE AMEStY] &ulE AlAS

column chromatography (ethyl acetate : hexanes = 15 : 85)% Xx¥Ao]l 714 5-(diethylamino)-2-(6-
(phenylthio)-1Hbenzo[d]imidazol-2-y1)phenol (8}7] w2130 S-10'AWAE)E 730.4mg(1.88mmol, 75.0 %)

Ko

(8] oH
PRYS .-«\
MH; L S-10
271 kg2 309 S-10' A= B @ FREA slo] ofgie}t o] AEs3itt.
'S-1044 &' 9] Ethyl acetate : Hexanes = 3 : 7 H|&=Z 3 Lo AME(RHS 0.480]H, HE=H
(mp)& 184 C&E =AH Y},
'SF10484E ] HNR 2 C MR SAATE e} b wak S04 % ) AREAIIE o] &F HA

g2 389,22 =AE ).

MR (400 MHz, DMSO-ds) & 12.86 (s, 0.5H, -NH), 12.75 (s, 0.5H, -NH), 12.69 (d, J = 8.2 Hz, 1H,

-OH), 7.78 - 7.67 (m, 1H, Ar-H), 7.68 - 7.42 (m, 2H, Ar-H), 7.35 - 7.10 (m, 6H, Ar-H), 6.33 (dd, J =
8.9, 2.5 Hz, 1M, Ar-H), 6.15 (d, J = 2.2 Hz, 1H, Ar-H), 3.35 (q, J = 7.0 Hz, 4H, -CH2), 1.08 (t, J =

7.0 Hz, 6H, -CH3). C NMR (100 MHz, DMSO-dy) & 159.92, 154.14, 150.51, 142.35, 141.53, 138.06,

137.40, 134.12, 133.57, 129.35, 128.78, 128.13, 127.46, 126.74, 126.44, 126.08, 125.72, 124.91,
122.13, 117.92, 114.98, 111.90, 103.77, 100.00, 97.73, 43.76, 12.57. AgilientTechnologies 7820A

GC/5977E MSD, EI'mode : m/z = 389.2 [M]+, calcd for CysllyNs0S = 389.

A Zo (31). 2-(6-phenoxy-1H-benzo[d]imidazol-2-yl)quinoline(0-1)2] $1%

3}7] WkS-2l 318 FH=x3skA, 2.5mmol(392.9mg) 9] quinoline-2-carbaldehydeg 25mL2] ol €H-2 (HPLC-grade)ol *
¢l gHMS FH|ET). 2.6mmol (408.6mg)e] 4-Phenoxybenzene-1,2-diamineS 100ml Eituber ZgpA=o)| 4|3k

t}. 4-Phenoxybenzene-1,2-diamine®] &%l THle S8+~ 5 308 (nin)3F J3 A3, o]F 10 mLe ol
EFSS do]FE & wuksltl. 4-Phenoxybenzene-1,2-diamine¢] €73 o e&hgd] & UhH, quinoline-2-
carbaldehyde® 9l &5 Wh& &7l dropping funnelE ARE3te] oF 1A[3H(hr) &b HH3] HolF

TLCE WS #FsHEA whgo] AR gdnd wr7px] gert. vg EFES A5HFTUV|E AMEte] &)
= AA3}AL column chromatography (ethyl acetate : hexanes = 15 : 85)& #&3le] IwMMo] w1 2-(6-
phenoxy-1H-benzol[d]imidazol-2-y1)quinoline(&}7] WF$-2131¢] '0-1' WA E)<S 632.6mg(1.88mmol, 75.0 %) &

At

@
o
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[0463]

[0464]
[0465]

[0466]

[0467]

[0468]

[0470]

[0471]

[0472]

[0473]
[0474]

[0475]

[0476]

[0477]

ZIHSd 10-2023-0141115

“HH,

(8] . H
0 N Q =
o ey e TR
0-1

F7] wbS-2] 319 0-1'AAE B 2 T4 ko] obglet el Ay skt
'0-184 & 9] Ethyl acetate : Hexanes = 3 : 7 H]|&E =33 Lujo|Ae AME(RHS 0.380]H, == (n
p) 178 T2 4= A},

0-1484% 9] HNR 2 CNRS SAATE o3 guh EE 0-184E 9] AGEA] 7S o] 83

ot A
L 337.12 =AU},

e

' NMR (400 MHz, DMSO-ds) & 13.28 (s, 0.5H, -NH), 13.13 (s, 0.5H, -NH), 8.55 (dd, J = 8.7, 3.8 Hz, 1H,

Ar-H), 8.45 (d, J = 8.5 Hz, 1H, Ar-H), 8.21 - 8.10 (m, 1H, Ar-H), 8.07 (dd, J = 8.5, 3.1 Hz, 1H, Ar-
H), 7.87 (td, J=28.5, 7.7, 6.1 Hz, 1H, Ar-H), 7.80 - 7.60 (m, 2H, Ar-H), 7.51 - 7.08 (m, 4H, Ar-H),

7.10 - 6.95 (m, 3H, Ar-H). 13C NMR (100 MHz, DMSO-ds) & 158.30, 157.63, 153.36, 151.86, 151.62,

151.20, 148.55, 147.22, 144.65, 140.56, 137.53, 137.47, 135.83, 132.07, 130.56, 130.51, 130.06,
129.93, 128.80, 128.75, 128.27, 128.14, 128.08, 127.41, 127.32, 123.16, 122.62, 120.70, 119.21,
119.08, 118.24, 117.49, 116.99, 115.08, 113.25, 109.72, 101.95. AgilientTechnologies 7820A GC/5977E

MSD, El'mode : m/z = 337.1 [M]", calcd for CoHiN:O = 337.1.

A2 (32). 6-phenoxy-2-(p-tolyl)-1H-benzo[d]imidazole(0-2)2] 34

7] w22 328 ZEEHH, 2.5mmol(300.4mg) o] 4-methylbenzaldehydes 25mLe] o Eh-& (HPLC-grade)ol =
gHe FH|dl), 2. 6mm01(408 6mg) 2] 4-Phenoxybenzene-1,2-diamines 100mL S <Hte Z8fA30] FEH| gk},
4-Phenoxybenzene-1,2-diamine®] ©%! Svle 223 S 308 (nin)ZF & A dh. o] % 10mL9 Oﬂ s
Yol ¥ WwWHgkt}h, 4-Phenoxybenzene-1,2-diamine 43| g &=, 4-methylbenzaldehydeE
5%l &NS Rk &7]°ll dropping funnelE AR&3SFe] oF 1A]ZH(hr) &<+ X313 L*O%TE} TLCE w$s A%
StHAl Wkgo]l HE Stsd dwizbx] gt g EIFES IAHFHFITUIE AMESte] &dE ]ﬂob—
column chromatography (ethyl acetate : hexanes = 15 : 85)% |3l ¥t& ZAlo] 13| 6-phenoxy—-2-(p-
tolyl)-1Hbenzo[d]imidazole(3}7] ¥F-&21329] '0-2' YA E)S 623.2 mg(2.08mmol, 83.0 %) A Uc}.

[RE-g-2) 32]
(8] H
8] 2 t|vH RS o
0 MH (j U’\:" < >
| ~F Z 1

A7) kel 320 0-2' AAES BA W FEA sto] ol#fe} o] A sttt

'0-2484 %' 2] Ethyl acetate : Hexanes = 3 : 7 W|&=2 &3 &rjo]de HA/E Ry 0.389]1, == (m
P& 162 TR =AU},

'0-244% 9] HNR 2 CNRS ZHATE theu 2o, 3 0-244% 0 AREMIIE o] &7 BAG
£ 300.1%2 A=Y},

H ONMR (400 MHz, DMSO-ds) & 12.89 (s, 0.5H, -NH), 12.80 (s, 0.5H, -NH), 8.03 (d, J = 7.7 Hz, 2H, Ar-

H), 7.71 - 7.46 (m, 1H, Ar-H), 7.36 (t, J = 7.6 Hz, 4H, Ar-H), 7.30 - 7.04 (m, 2H, Ar-H), 7.04 - 6.87
(m, 3H, Ar-H), 2.38 (s, 3H, -CH3). C NMR (100 MHz, DMSO-d;) & 140.50, 139.64, 135.52, 129.90,
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[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

[0485]

[0486]

[0488]

[0489]
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129.55, 127.34, 126.32, 122.79, 119.66, 117.82, 117.33, 115.44, 114.41, 112.03, 109.29, 101.61, 20.98.
AgilientTechnologies 7820A GC/5977E MSD, EI+mode :m/z = 300.1 [M]+, caled for CyHigN,O = 300.1.

A Z o (33). 2-(6-phenoxy-1H-benzo[d]imidazol-2-y1)phenol (0-3)2] 4

7] ¥bg-2 338 FE3FE, 2.5Wmmol(305.3mg) 2] Salicylaldehydes 25mLe] ol €+& (HPLC-grade)ol =<1 &
S ZH|&h. 2.6mmol (408.6mg)¢] 4-Phenoxybenzene-1,2-diamine 100ml Titvler ZgfAFo] &H|3)h. 4-

Phenoxybenzene-1,2-diamine®] w371 Sulet Zgt~3E 302 (nin)7t A& Aot o] 10nLe o eLS
wols § Wtk 4-Phenoxybenzene-1,2-diamine®] €3] ogh&o] & Athd, SalicylaldehydeE ¢l
|NS WS 8719 dropping funnelE AREsto] o 1A[7H(hr) &< A3 Qoj&rh. TLCE ¥he-S #astHA
Hhgo] AE nE wrhx] st vkE EFES IAWFFITEVE AFES &WE AIASIE colum
chromatography (ethyl acetate : hexanes = 15 : 85)& W Alo] A 2-(6-phenoxy-1H-benzold]imidazol-2-
y1)phenol (&}7] WF$-2133¢] '0-3' A E)S 634.9mg(2. Immol, 84.0 %) LAT}.

[9H-8-2] 33]

cror - A oD

7] WA 339 0-3' A=l B4 B R ske] ofefjel ol A sl

'0-384 &' 9] Ethyl acetate : Hexanes = 3 : 7 H]&E Z&3F &rjolro AME&RHS 0.50]9, 5% (mp)

'0-344E S HNR 2 C MRS ZA AT cheat o mE 0-384E Y AFEAIE ol 47 BAY
< 302.12 ZA AL},

1H NMR (400 MHz, DMSO-ds) & 13.24 (s, 0.5H, -NH), 13.13 (s, 0.5H, -NH), 12.93 (d, J = 11.1 Hz, 1H,
-0H), 8.09 - 7.95 (m, 1H, Ar-H), 7.83 - 7.55 (m, 1H, Ar-H), 7.46 - 7.07 (m, 5, Ar-H), 7.07 - 6.93 (m,
5H, Ar-H). 13C NMR (100 MHz, DMSO-ds) & 157.79, 152.97, 152.71, 152.04, 141.80, 137.52, 133.93,
131.69, 129.98, 126.22, 123.11, 122.75, 119.20, 118.17, 117.66, 117.20, 116.20, 114.99, 112.69,
108.36, 101.65. AgilientTechnologies 7820A GC/5977E MSD, EI+mode T m/z = 302.1 [M]+, caled for CigHiN20,
= 302.1.

—

52 348 Fx3, 2.5mmol (305.3mg) 2] 4-Hydroxybenzaldehydeg 25mL2] ol 8H-2 (HPLC-grade)ol] 9
Lo FH)3}. 2.6mmol (408.6mg) el 4-Phenoxybenzene-1,2-diamines 100mL Souler Z8k23o| F#H| 3},
-Phenoxybenzene-1,2-diamine®] &7 T3vler ZgAaE 302 (nin)ZF AF A8 T 10mLe dELE Yo
% wykekt}, 4-Phenoxybenzene-1,2-diamine®] &%13] olgkgo &b H, 4-HydroxybenzaldehydeE <]
LNE W-g &7 dropping funnelE AR&3te] oF 1A1ZH(hr) &< A3 YolErh. TLCRE RS T3 A
3 AF gmd urx] st vk EFES IHFHFTEVE AMESte] &WE AIASEE colum
chromatography (ethyl acetate : hexanes = 3 : 7)2 ZA9] 33| 4-(6-phenoxy-1#-benzo[d]imidazol-2-
yDphenol (8}7] ®E-g-2134¢] '0-4' A4 &)S 642.5 mg(2.13mmol, 85.0 %) AU},

¢

S~

=
RS
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[0490]

[0491]
[0492]

[0493]

[0494]

[0495]

[0497]

[0498]

[0499]

[0500]
[0501]

[0502]

[0503]

[0504]

[0505]
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oo o, = Oreo-

A7) w349 0-4'ARES B L PP o] ofesh o] A agict,
'0-4484 %" 2] Ethyl acetate : Hexanes = 1 : 1 H]&2 Z3 grjore] AME&RHS 0.20]H, =% (mp)
2 164 T2 SHHAJL

'0-4484E ] HNIR 2 C RS FR AT thedt 2k 3 0484 E o ARRAIE o8 BAY
< 302.1% SAHA.

'H MR (400 MHz, DMSO-ds) & 12.66 (s, 1H, -NH), 9.94 (s, 1H, -OH), 7.97 (d, J = 8.6 Hz, 2H, Ar-H),
7.53 (s, 1H, Ar-H), 7.36 (t, J = 7.9 Hz, 2H, Ar-H), 7.08 (t, J = 7.3 Hz, 2H, Ar-H), 6.98 (d, J = 7.9
Hz, 2H, Ar-1), 6.91 (d, J = 8.6 Hz, 3H, Ar-I). C NMR (100 Mz, DMSO-ds) & 159.21, 158.32, 152.69,
151.37, 149.77, 129.90, 128.12, 122.57, 121.04, 117.53, 115.74, 115.68, 114.52. AgilientTechnologies
7820A GC/5977E MSD, El'mode : m/z = 302.1 [M]', caled for CigHiNoOp = 302.1.

A Z e (35). 6-phenoxy-2-(m—tolyl)-1H-benzold]imidazole(0-5)2] 4

3t7] ¥bg-2 355 FZ3EH | 2.5mmol(300.4mg) 2] m-tolualdehyded 25mLe] o %2 (HPLC-grade)ol] &<l &8
ZH| 8}, 2.6mmol(408.6 mg)e] 4-Phenoxybenzene-1,2-diamineS 100ml. Subet ZeA~3Fd] &v)sich. 4-
Phenoxybenzene-1,2-diamine®] 9371 Sulet Zgt~3E 308 (nin)7t A& Agsch, o] 10nLe o8-S
Hols F wwk3lth. 4-Phenoxybenzene-1,2-diamine©] <+#x13] o g€h2o] L= i, m—tolualdehyde =2l
fNE WkS 879 dropping funnelE AR&3le] ¢ 1A]7H(hr) B¢F HH3) QolFr}h. TLCE WS #A#shd
Hhgo] AE dn®E wrhx st kg EFES IWFEFITLVE AHEEe g§HE 11]7{5}1 column
chromatography (ethyl acetate : hexanes = 15 : 85)& ofo]® g AMe 114 6-phenoxy-2-(m-tolyl)-14-
benzold]imidazole(3}7] WH-§-21359] '0-5' YA E)S 675.8mg(2.25mmol, 90.0 %) L}.

[9H-8-2] 35]

Ol e T OTeO

A7) kg2 359 0-5'AAES BA P FxEA dlo] olel o] ATt

'0-584%"'2] Ethyl acetate : Hexanes = 3 : 7 W|&= &3 &rjolMde HA/ME Ry 0.45°]11, 5= (m
P& 184 TR =AU},

'0-584% 9 T NR 2 CNRS ZAARE e grh. 3 0-544% 2] AFHA|7 S o] &3 BAH
L 337.1%2 =AY}

'0-5484 =9 I-NMR 2 C-NMR9] SAHZA M= v 2o, T3 '0-5A8E'Y AHEAVI7E ol &3 EAFS
300.12 =R HAc}.

HONMR (400 MHz. DMSO-ds) & 12.94 (s, 0.5H. -NH), 12.84 (s. 0.5H, -NH), 7.99 (d. J = 9.4 Hz, 1M, Ar-
H), 7.99 - 7.88 (m, 1H, Ar-H), 7.70 = 7.49 (m, 1H, Ar-H), 7.43 (td, J = 7.7, 2.6 Hz, 1H, Ar-H), 7.40 -

7.98 (m, 3H, Ar-H), 7.14 - 7.05 (m, 2H, Ar-H), 7.04 - 6.89 (m, 3H, Ar-H), 2.41 (s, 3H, —CH3). C NWR
(100 Mz, DMSO-ds) & 158.46, 157.95, 152.61, 152.24, 151.83, 151.19, 144 .61, 140.48, 138.21, 135.54,
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[0507]

[0508]

[0509]

[0510]
[0511]

[0512]

[0513]

[0514]

[0516]

[0517]
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131.86, 130.62, 130.48, 129.95, 129.86, 128.89, 127.01, 126.87, 123.61, 123.46, 122.86, 122.44,
119.79, 117.89, 117.31, 115.63, 114.49, 112.14, 109.35, 101.67, 21.06. AgilientTechnologies 7820A

GC/5977E MSD, EI+mode :m/z = 300.1 [M]+, caled for CyHigN,O = 300.1.

A Z o (36). 2-(naphthalen-2-y1)-6-phenoxy-1H-benzold]imidazole(0-6)2] $4

3F7] ¥bg-2 369 FE3H, 2.5mmol(390.5mg) 2] 2-naphthaldehydes 25mLe] ol €+& (HPLC-grade)ol] =<1 &
S Zv|&h. 2.6mmol (408.6mg)¢] 4-Phenoxybenzene-1,2-diamineg 100ml Tituler ZgfAFo] &H|g)h, 4-
Phenoxybenzene-1,2-diamine®] 9371 Sulet Zgt~3E 308 (nin)7 A& Aot o] 10nLY o8-S
dol& F wwk3lth. 4-Phenoxybenzene-1,2-diamine©] <+#x3] o gh2o] 3= i, 2—naphtha1dehyde—e‘ =

A gds vbg &7]0 dropping funnelE AFE3ste] oF 1A]7H(hr) Bt 3] Yook, TLCE ¥kESS #&3)
WA whgo] AR dAmd wrtx] AgyPdrh, vk ELES IAFZZUI|E ALgEe] &S AA 0}1 column

chromatography (ethyl acetate : hexanes = 15 : 85)% ZAe] 14 2-(naphthalen-2-yl)-6-phenoxy-1/-
benzold]imidazole(3}7] WH$-2]1362] '0-6' WA E)S 679.5mg(2.08mmol, 83.0 %) HUr}.

[9H-3-2] 36]

a o H Q
e S
o H d
NH;

Q-5
A7) W2 369 0-6'AAES B4 E T st ofel o] A sksitt.
'0-6/4 %2 Ethyl acetate : Hexanes = 3 : 7 B]|&&E £33 gujolA e AME(RHS 0.45°19, =4 (m

P& 196 TR =AU},

e

'0-6479% 9] HNMR 2 C NN o ZHATE Tho3 grh, EE 0-684% 9 AFRA| IS o] 83
L 336.1%2 =AY}

A%

I MR (400 MHz, DMSO-ds) & 13.16 (s, 0.5H, -NH), 13.06 (s, 0.5H, -NH), 8.76 - 8.66 (m, 1H, Ar-H),

8.29 (ddd, J = 8.2, 6.1, 1.8 Hz, 1H, Ar-H), 8.08 (dd, J = 8.7, 2.6 Hz, 1H, Ar-H), 8.06 - 8.02 (m, 1H,
Ar-H), 8.01 - 7.96 (m, 1H, Ar-H), 7.74 - 7.57 (m, 3H, Ar-H), 7.43 - 7.14 (m, 3H, Ar-H), 7.14 - 7.06

(m, 1H, Ar-H), 7.06 - 6.91 (m, 3H, Ar-H). C NMR (100 MHz, DMSO-d;) & 158.45, 157.93, 152.53, 152.41,

151.76, 151.28, 144.75, 140.62, 135.73, 133.45, 132.83, 132.04, 129.96, 129.88, 128.61, 128.46,
127.81, 127.53, 127.13, 126.96, 125.90, 125.64, 123.86, 122.89, 122.47, 119.91, 117.91, 117.32,
115.85, 114.64, 112.25, 109.42, 101.73. AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z = 336.1

+

[M] , calcd for ngHlﬁNgO = 336.1.

A2 (37). 2-(naphthalen—1-y1)-6-phenoxy-1H-benzold]imidazole(0-7)2] 34

o[o

sk7] Whg-2) 378 FE3HH, 2.5mmol(390.5mg) 9] 1-naphthaldehydes 25mLo] o €& (HPLC-grade)el] 531 &9
S FH|gkt). 2.6mmol (408. 6mg)-4 4-Phenoxybenzene-1,2-diamines 100mL S<ivle ZopA~dFeo| FH|3t). 4-
Phenoxybenzene-1,2-diamine®] ©3%1 SWe ZEt23E 30%(min)3t AF A3k, o|F 10mLe] o &S
golF & wkeht}, 4-Phenoxybenzene-1,2-diamine®] 33| of gt &3|F A, I-naphthaldehydeE =
1 BAHE W3 &7]ol dropping funnelE AR&3Fe] °F 1AI7H(hr) &<t s YolFrt. TLCE W& #E3}
<ol HE ¢gs5d wrx HaPgrt. §bE EFES IHFHTEVE AMEste] &ulE AASIL column
chromatography (ethyl acetate : hexanes = 15 : 85)& 9} &M e] 114 2-(naphthalen-1-yl)-6-phenoxy-
1#Fbenzold]imidazole(3}7] WHg-21379] '0-7' A E)S 731.6mg(2.18mmol, 87.0 %) AATt.
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[0518]

[0519]
[0520]

[0521]

[0522]

[0523]

[0525]

[0526]

[0527]

[0528]
[0529]

[0530]

[0531]
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Q0 - H
0 MH- EtOH o M
SR GRS § ’
I

MH- o

A7) WbEA 379 07 AAES B4 9 TREY Flo] ol#el o] A EiT).

'0-74 % 9] Ethyl acetate : Hexanes = 3 : 7 B|&& £33 gujoA e AME(RHS 0.38°]H, =4 (m
P& 160 TR =AU},

0-74E ] HNR 2 C MRS AT g3 ok w3 0T E ) AR ol 8d BA
L 336.1%2 =AY}

" ONMR (400 MHz, DMSO-ds) & 13.01 (s, O.5H, -NH), 12.90 (s, 0.5H., -NH), 9.17 - 9.01 (m, 1H, Ar-H),
8.10 (dd, J = 8.3, 4.2 Hz, 1H, Ar-H), 8.07 - 8.03 (m, 1H, Ar-H), 8.00 (t, J = 8.1 Hz, 1H, Ar-H), 7.83
- 7.53 (m, 4H, Ar-H), 7.47 - 7.09 (m, 4H, Ar-H), 7.08 - 6.96 (m, 3H, Ar-H). C NMR (100 MHz, DMSO-d;)

6 158.48, 157.94, 152.65, 152.48, 151.78, 151.25, 144.67, 140.57, 135.03, 133.64, 131.33, 130.42,
130.28, 130.17, 129.99, 129.90, 128.43, 127.91, 127.77, 127.38, 127.13, 126.39, 126.32, 125.31,
122.93, 122.50, 120.13, 118.00, 117.43, 115.87, 114.54, 112.27, 109.54, 101.60. AgilientTechnologies

7820A GC/5977E MSD, EI+m0de m/z = 336.1 [M]+, caled for CysHigN,O = 336.1.

A Z o (38). 2-(6-phenoxy-1H-benzold]imidazol-2-yI1)quinolin-8-0l1(0-8)2] ¥4

7] ¥bSAl 388 FHFsH, 2.5mmol(432.9mg) 9] 8-hydroxyquinoline—2-carbaldehydes 25mL9] ol €F-2 (HPLC-
grade)ol 9l €4 FnH|FTE. 2.6mmol(408.6mg)2] 4-Phenoxybenzene-1,2-diamine< 100mL & <HlE Z2hx
ol 4|3}, 4-Phenoxybenzene-1,2-diamine®] ©@%l SZvle 823 E 308 (nin)7r AE A gdt). o] %
10mLe] olgh2S @ojx= % wHb3lt}. 4-Phenoxybenzene-1,2-diamine®] €3] ogrgo] LaEdehA, 8-
hydroxyquinoline-2-carbaldehyded =<1 84S wHg &7]9] dropping funnelE AFEste] o&F 1A1ZH(hr) &<k
A3 g}, TCE W3-8 st A whgo] AR $ud w7k g, vg £FES Jd5HTL
718 Abgsle] &u|E A A3 column chromatography (ethyl acetate : hexanes = 15 : 85)E s ul o] 313
2-(6-phenoxy-1/Fbenzol[d]imidazol-2-y1)quinolin-8-o0l(3}7] ¥F2-2]382] '0-8' A &E)S 715.6m (2.03mmol,
81.0 %) L.

[9F3-2] 38]
oH

oo el - ot

A7) BES A 389 (0-8' WA B0 BA 9 pzEA 3ol ol el o] AwEAT).

'0-88 A &' 9] Ethyl acetate : Hexanes = 1 : 1 H]&E =33 Lujo|AY AME&(RHS 0.230]H, H=Hn
p) 200 T2 4= A},
'0—8*3”‘3 o] MR 2 UC MRS EAATE Tewt 2k, e 0-84AE ] AREMY] IS o83 At

< 353.12 A,

' NVR (400 MHz, DMSO-d;) & 13.35 (s, 0.5H, -NH), 13.26 (s, 0.5H, -NH), 9.84 (d, J = 21.9 Hz, 1H.
-OH), 8.51 (dd, J = 8.6, 3.3 Hz, 1H, Ar-H), 8.36 (d, J = 8.5 Hz, 1H, Ar-H), 7.83 - 7.66 (m, 1H, Ar-H),
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[0534]

[0535]

[0536]

[0537]
[0538]

[0539]

[0540]

[0541]

[0543]

[0544]
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7.57 - 7.45 (m, 2H, Ar-H), 7.44 - 7.24 (m, 3H, Ar-H), 7.22 - 6.96 (m, 5H, Ar-H). "C NMR (100 MHz,
DMSO-ds) & 158.27, 157.56, 153.45, 153.20, 153.15, 152.16, 151.60, 151.46, 145.70, 145.64, 144.96,

140.78, 137.55, 137.49, 137.34, 137.31, 135.22, 131.46, 130.03, 129.94, 128.72, 128.61, 128.38,
128.51, 123.16, 122.65, 120.87, 118.80, 118.69, 118.22, 117.73, 117.49, 117.09, 114.90, 112.72,

111.27, 109.94, 101.63. AgilientTechnologies 7820A GC/5977E MSD, EI+mode tm/z = 353.1 [M]+, caled for
C22H15N302 = 3531

A2 (39). N.N-dimethyl-4-(6-phenoxy-1H-benzo/d]imidazol-2-vI)aniline(0-9)2] &4/

7] ¥bgA 395 FF3PE,  2.5mmol(373.0mg)e]  4-(dimethylamino)benzaldehydeg 25mL2] ol €2 (HPLC-
grade)o] =< &N Fw|3ktl. 2.6mmol (408.6mg) 2] 4-Phenoxybenzene-1,2-diamines 100mL T <-¥e ZEf
Hof EH|gktt. 4-Phenoxybenzene-1,2-diamine®] ©3%1 FoHle 235 30+ (nin)3F E AHgst. o] F
10mLe] oekES Yol ¥ kS, 4-Phenoxybenzene-1,2-diamine®] $+d3] oebZo] &=, 4-
(dimethylamino)benzaldehydeE =<1 &8 W3 &7l dropping funnel& /\}JC-L’?S} ok 1A1ZH(hr) oF idid
3] Yol TLCR whE-S st HA REgo] A ¢ksd w7 Agsitt. 93 £
Abg3le] 892 A 7)8kaL column chromatography (ethyl acetate : hexanes = 15 : 85)& Z21e] 1A N N-
dimethyl-4-(6-phenoxy-1H-benzo[d]imidazol-2-yl)aniline(&}7] HE-5-21399] 09" B E)S
617.6mg(1.88mmol, 75.0 %) AUT}.

ot 2

41329

0 _ EtOH _
DDA UT:E
= N /\I"-J/

A7l dbSA 399 0-9' A E B4 E FXREA sl ofee} o] Azt
'0-944 & 9] Ethyl acetate : Hexanes = 1 : 1 B]&2 &35 gujolA e AME(RHS 0.45°19, 5= (m

P& 230 TR =AU},

w
e
—

A2

e

0944 =" S HNIR 2 C MRS SAAT oheat 2uh E=E 0-944E o AR S o] &3
2 32927 SAHA).

I ONMR (400 MHz, DMSO-ds) & 12.59 (s, 1H, 0.5H, -NH), 12.51 (s, 1H, 0.5H, -NH), 7.96 (t, J = 9.6 liz,
oH, Ar-H), 7.60 - 7.40 (m, 1H, Ar-Il), 7.35 (q, J = 8.5 Hz, 2H, Ar-Il), 7.22 - 7.02 (m, 2H, Ar-H), 7.02
- 6.92 (m, 21, Ar-H), 6.91 - 6.79 (m, 3H, Ar-I), 2.99 (s, 6H, -CH3). C NMR (100 MHz, DMSO-di) &
151.28, 129.85, 127.50, 122.57, 118.85, 117.61, 117.25, 113.95, 111.86, 111.35, 108.88, 101.44, 39.80.
AgilientTechnologies 78204 GC/5977E MSD, EI'mode : m/z = 329.2 [M]", caled for ColligN;0 = 329.2.

HZ o (40). 5-(diethylamino)-2-(6-phenoxy-1H-benzold]imidazol-2-y1)phenol( 0-10)2] ¥4

7] WbS-2] 408 FESPH,  2.5mmol(464.5mg)9] 4-(Diethylamino)salicylaldehydes 25mL2] o €k (HPLC-
grade)ol ol goS ZFEH|3TE. 2.6mmol(408.6mg) 2] 4-Phenoxybenzene-1,2-diamineS 100mL SR} “E‘r*

ol FH]3t}. 4-Phenoxybenzene-1,2-diamine®] w3 Tutd ZgA3E 308 (nin)7F A g 3 & SF
Wzt7)o] Az}, o]F 10mLY o eSS Wols & uwWk3t}. 4-Phenoxybenzene-1,2-diamine®] <3| of k&
o galEAdctH, 4-(Diethylamino)salicylaldehydeE ¢l 89S kS 879 dropping funnelE A}&-3}o]

Fob AAS Yotk 4N F 80 BN mwr 9 BRAT. UCE WL BIHUA WS
308 3

AL&3te] &uE AASI column
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[0546]
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chromatography (ethyl acetate : hexanes = 15 : 85)% =@Ml 1A 5-(diethylamino)-2-(6-(phenylthio)-
1H#benzol[d]imidazol-2-y1)phenol (3}7] WF&21409] '0-10' A& )2 653.6mg(1.75mmol, 70.0 %) AAT}.

[HF-S-2] 40]

SROWE *Ei/\ = T

IMHz

10

A7) g2 409 0-10' A ESY B B FREA SHe] olgle) o] A sl

'0-10 4 & 9] Ethyl acetate : Hexanes = 3 : 7 BH|&2 £33 fujoe AMERHS 0.5°]7, SE=H(m
pL 170 T2 SAHAUG.

'0-1044% 9] H MR 2 C NRS] ZAA7E 1)
2o 373,282 ZAE YT},

dlo
o
i

o EE 0-044% 0 AR E o gF B

' NMR (400 MHz, DMSO-d;) & 12.81 (s, 1H, -NH), 12.74 (s, 1H, -OH), 7.83 - 7.66 (m, 1H, Ar-H), 7.64 -

7.44 (m, 1H, Ar-H), 7.36 (q, J = 7.1 Hz, 2H, Ar-H), 7.25 - 6.85 (m, 5H, Ar-H), 6.36 (dd, J = 8.9, 2.5
Hz, 1H, Ar-H), 6.18 (d, J = 2.5 Hz, 1H, Ar-H), 3.38 (q, J = 7.1 Hz, 4H, -CH2), 1.12 (t, J = 6.9 Hz,

6H, -CH3). 13C NMR (100 MHz, DMSO-ds) & 159.86, 159.67, 158.37, 157.98, 154.17, 153.50, 151.90,

151.42, 150.37, 150.25, 142.21, 137.96, 133.85, 129.94, 129.88, 127.25, 127.13, 122.84, 122.51,
117.86, 117.45, 114.81, 114.26, 111.46, 107.78, 103.65, 101.45, 100.35, 100.23, 97.79, 43.75, 12.57.

AgilientTechnologies 7820A GC/5977E MSD, EI'mode : m/z = 373.2 [M]', caled for CogHaNsOy = 373.2.

rr

olal Aol M= 7] ZF Azl e wbgAe] MAE 40705 'S-1 FE '0-10'74A] F3 . o]
471 4070 9] Alzefoll et WA v Y-S FEAlS yEbd Zlojt.

A8 1. AE 54 =4

ME A AL NIT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide)E o]&3&}e] A 714
AEFoA AAFHAJTE, F7] Al 7R AEFE= A549 AE(FH G AxES), MCF-7 AE(HF4Y AMES) 2 MRC-5
AECGE 3 AMEFYE F Utk A7 AV AxFE 39 AESF 23802 HE Agd Ad & o,

Dulbecco modified eagle medium(DMEM), Roswell Park Memorial Institute(RPMI 1640), Aejo}&d A (FBS), E
Ul MIT(3-(4, 5-dimethyl thiazol2yl)-2,5-diphenyl tetrazolium bromide): Thermo Fisher Scientificell
A ek, AE wg ZolES 8 AW £72 SPL Life SciencesollA] Full3lA ). A549, MCF-7 A3
= 2 M SFEWI 10 % FBS7F EFHE DMEM wiAIE AR&Ste] 37 T R 5 % 0.9 <lifulelE oA
el om | MRC-5 AEE 2 M FEET 10 % FBS7F E3HE RPMI WX Ab&ale] 37 T 9 5 % (0,9 9

Faloleell A mMgH AT, AE FEZE 70 - 90 % AtelolA FA5k7] flal] AlxE EHA Akl

o]% Ak <k 7000709 A549 MEF(H Y MEF), MCF-7(F4<F MEF) D MRC-5(AA 3 AEF) AEE 96
4 ZeolEd| EFEATE. 24 A7H(hr) F, A7) AZRdoA Azd 4099702 ZF WA gE FEAES X
b= HAE Dol "rbstar F7FR 72417 (hr) B AFHlo] ST, o] W ZF MIXH|tE fEAEY] EF
T2, 1, 10, 50 2 150 pM= g@lale] vk Axagdrt. gz Alwell) S 5U3F ko] DMSOR ] gt}
MIT 42 7] AlzdolA Axd HAvuE FeAY Axsyd a3& Z2Asts o AFEEHJAT. MIT &9
23 200 ule] MAE Wl F7lstal 37 CeollA 4A17H(hr) &<t wiFatiet. Ax A&dE Hrtetr] 9@

slolAz EHdolE BE/E Agdel 5710 mAH FYEE /st 2Aztel AYe
ICs #2 GraphPad Prism 6.0 T2 A&k v|AY 3|9 £ &3}

St71 3 12 7] AxzdelM Alxzd WAnGE FRAe] 2 AEFA Y ICpks =AIE Aolvh. & 32 &
el Aaloo] wE WA GE fFEAE, =aauENoc) B IFEA(Pcl) o] 7 AEFAA ] ICHE =
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AlEE Aolth, FAH R ® 39 a)= A7) AFddA Axd WA TE FE=A(S-1, S-8, 0-7 2 0-10), F
312, x30E 2 gF Ao A549 A EZA 9 [Chaks ZAIT Zolth, = 39 bl A7) AlFddA AxH
A2 gE F=A(S-1, S8, 0-7 2 0-10), =3, w=mdE 2 sZFe|gde] NCF-7 AlZoA 2 1Cxaks T
39 o) A7) AzdelA Az WA lﬂr FEA(S-1, S8, 0-7 2 0-10), ZF3|F, ==
Aol MRC-5 AMEANAML ICo#kes =AIS Aotk 7] ¥ 1 2 = 39 a) WA = 30)S
Zzsta, A7) AzdeA] AzxE 471A9] wAnuE FE=A(S-1, S-8, 0-7 % 0-10)7F 14 upM °]3Fe] ICs

e BolY. B AR & 38 Fxshd, Y] AzdedM Axd 47bA 9] WA vTE fEA(S-1, S8,
0-7, 2 0-10)& T SFFE2 A549 AEZFelA 247 2.9, 2.33, 0.23, F 0.62 uM9 IC; e Bx

MCF-7 A|EFoll A Z+zF 7.17, 6.08, 6.85, E 13.75 nMe ICs #S HATE. MRC-5 A|EFA S-1, S-8, 0-7,
2 0-109] ICy ZHS ZH7} 16.87, 12.13, 35.84, 9 38.46 pMe|T).

o

MRy

_Y&
Jgﬂ 1-r1
(o]

[0557] = 48 B dgol AAdo] wE WXt F=4E, Colchicine(Col), Nocodazole(Noc) & Paclitaxel(Pc
1)9] A549 AEZEF9} MRC-5 ‘ﬂJ_—roﬂ 3 HelAd x5 (Selectivity Index)E E=A|E Aok, & 42 FHxsA,

710 &el® MTA2l Colchicine(Col), Nocodazole(Noc), Paclitaxel(Pcl)S Z+zF 3.04 x 10° , 3.66 x 1072,

596 x 107491 ol | A7) AZdelA AzxH dHAuTE FEA5(S-1, S8, 0-7, ¥ 0-10)0 77} 5.81,
5.21, 152, 2 61.89] #& HYT).
]

[0558] olol wg} A7) AZxdolA Ax

I
= 3z}
T

AE8A (MTA) ot o 52 Az digh dad & 7HA = A& JErdth. 53] 0-79 2 Pcl Hr} 204 ]
14 =& HeaA x4 (Selectivity Index)E H T},

WA gE F24(S-1, $-8, 0-7, % 0-10)2 7|& vAAAS FHo 7 3}

[*]

Z 1
[0559] Compound ICso (ul) Compound ICso (ul)
A549 MCF-7 MRC-5 A549 MCF-7 MRC-5

Cl-1 193.4 25.83 248.7 |s-1 2.904 7.165 16.87
Cl-2 34.54 30.04 90.17 |s-2 13.36 10.06 19.15
Cl-3 263.3 11.69 224.6 |s-3 26.92 13.9 58.32
Cl-4 96.95 57.73 58.89 |S-4 23.7 12.53 67.5
Cl-5 19.95 20.46 35.89 |s-5 11.33 16.44 16.81
Cl-6 19.26 10.05 15.9 |S-6 16.24 10.09 14.98
C1-7 4.139 8.298 4.613 |s-7 14 6.427 262.8
Cl-8 32.58 11.99 3.58 |s-8 2.329 6.086 12.13
Cl1-9 272.8 93.64 117.4  [S-9 23.56 36.21 672.6
Cl-10 305.9 15.59 37.88 [s-10 58.12 21.71 51.59
BP-1 199.1 14.64 95.81 |0-1 36.6 20.64 56.49
BP-2 200.6 42.78 170.1  |0-2 17.43 13.94 28.47
BP-3 16.31 7.676 22.74 |0-3 5.884 9.948 22.32
BP-4 63.4 43.19 92.94 |0-4 28.83 18.84 60.92
BP-5 13.72 9.514 13.84 |0-5 8.101 17.22 16.79
BP-6 14.7 15.94 49.86 |06 9.616 23.76 20.71
BP-7 32.83 11.92 304.7 |0-7 0.2355 6.852 35.84
BP-8 7.585 9.505 14.47 |0-8 6.241 8.711 18.44
BP-9 85.95 51.12 254.5 |0-9 11.27 36.88 69.83
BP-10 117.2 11.09 150.9  |0-10 0.6223 13.75 38.46

[0561] A 2. FEY 37 4F

[0562] P 7Ek BB 9 RS A xALe LR EZ(BKO06P, Cytoskeleton, Inc.)ell whel 3= ltt. PEM 9=
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o EEY 9 GIP(1 pM)E EFeE EFE(100 pl)S Az, o]F A7) £FE-S Nocodazole(NOZ),
Paclitaxel(PCL) % A7] AZdod Azd #HAvdE F=A(5-1, $-8, 0-7 2 0-10)3 Z7 iﬂo}“ﬂr
o]% 37 CollA HFEH F3FS 908 HoF 380 mollA FFEE ZAHste] RUEY art. A7

32 o3t H=9] Nocodazole(NOZ), Paclitaxel(PCL) % A7] AlZdolA AxE #MAvE FE22(S-1, S-
, 07 2 0-10)ME HFAT.  mAad HESAIQl Paclitaxel(PCL) ¥ wAlas  JAIAI
Nocodazole(NOZ)E A 2 &4 a2 AR89 vehicle (DMSO)E EF hxT o8 ARSI

oo

2o 5o B oukmo] A do] wE WX v ttE FE=AE, Nocodazole(NOZ) E Paclitaxel(PCL)2] AAlH
&3to] FAE FEA T e dFE =T Aolth. & 69 a)e 7] AzxdA A
Tl Oid s TAI Aotk & 69 b)) A7) AxdelA Az
g ix = Aolth. = 69 o) 7] AxdoA AxH
T 69 d)E 7] Azl Az Hl
T 5 % %68 FxeW, PCL E NOZ&
7] Zﬂ7‘°ﬂ°ﬂ’\1 AzE AAHFE FEA(S-1,
Ho]F=dt). 7] Az Azxzd WA v oE
HolFQdrh, Avbdos F3% 7

3l aL 0-72 nA A Bt 3A

N o

N

=)
=

z U
i

i"‘

[}

2

=,
N
=)

Bl Joomh o
o

Wi M
oy

O o
ol
2 o
QA
N
I
i

ac)
ofy
)

[o
o
oty
S
2
ol
38
ul
o

1)) vehicle tZ+3} H]
% 6¢)))2 NOZ#F H] 528 H] A
< S-1, S-8, 0-10°

Hio® BN

N

< =)

ﬂ >—A

B 2
of\
)
it 12
of\
ot
K
il

A

oo o do L o N (E ot BN odn
mlo =N
M
L =
=)
B
[
rJ
2
ox
Lot
2
o o
Ho
>,
(e
2 off
oo M
tlo wfo

o
52 o
K9

A4 3. ¥9 ¥F 4%

ASA9M | A A W A AT ZZslo] tigh ] AlZzdelA Alx" WAvYE FE=A(S5-1, S8, 0-7, ¥
0-10)¢] JJrE e @%moﬂ et T&%}Eli’iﬂr A(well)F oF 700007H4 A549 AIXE 649 Zdlo]E(plate)l

= . O3 AS49A4|EE Nocodazole(NOZ), Paclitaxel(PCL), 7] Al
Zdo A AzxH qﬂx] ]qﬁ %Eiﬂ(s—l, $-8, 0-7, ¥ 0-10)9] TXH D EA stol 2447 (hr) St AFHo] A
(Incubation) 3}$1 o] % ABAIMIEE A4S A 2] 4 944 (Phosphate-buffered saline; PBS)Z 33] A& 3slaL
4Co A 208 &<t 10 % paraformaldehyde® A ZATE, o]F AB49A|EE 0.1 % Triton X-1002.% 20% ot
Agstal PBS F 1 % & 3 ¢FH (BSA)OE 302 w9t A, 1§, v~ F-FEY A (Santa
Cruz, USA) &5 7+ A(well)ol H7FgE £ 4 CollA 2427 F<F QIH|o]/dskgith. o] % A5494| & PBSE 3
3] A3 v -mf$-2 [gG/FITC &4 (Santa Cruz Biotechnology, Inc., USA)®F $H7l 1A17F FoF <lffH|o]
Ak, FAoA 105 52 DAPI (Sigma-Aldrich, South korea)@ Ae & FxF oA 27d dv|F
(Carl Zeiss LSM710, Germany)& AFR83te] A1Z+s}s}qict.

o
O)v
E
¥
0

%72 SFE B ouwe] AAde] mE AngE FEASe 4519 Al WIYF BAS ALgsel uB
BT AR Z4E AR el AR 79 i 7] Aol =
} Hel dBQ ALY WAL 2

Al b Aotk &= 79 ¢ 2l

il 63%} S ARt BEE AR ALY 2HE EAIR Aot & 79 d)= Y] Azl AlxE
WA TS F2AQ1 0-109] A549 AlEol A Wdg 45 Agsto] dZd Az vALd 224S AT
Aotk = 79 a) WA = 79 d)E FH8E, 7] AxddA Axd AAMGE FE=AS-1, -8, 0-7, #
0-10)°] MTAEH TEded mA= AHAJ] dFe HAD 5 vk S-1, S8, 0-100] wALd FHSpA L F
AR AR5 Skl 0-72 WAlAY 2SI FARE 2HES Skl

[T AX 2E 5 dMA9 o]Fd wi?ﬁ Aeg Shrh. diREe] wAATS RA R e AHEAl
NTA) = MEF7] BEXE Bjist7] wjitel] AMEF7]0] et Benzimidazole =9 3¢S AAs7] A8 #A4
X B4S gy, Awel)T oF 3000007H/] A549 AEZS 69 ZE|olEo| A 24A17H(hr) &< A FAF ).
o] 7] Azl AzE MAETE FEA(S-1, $-8, 0-7, 2 0-10)9] FA] E= FA el 24417k (hr)
Sob AFHlolAdsitt. o] F YARHE T EEd F At 70 % oNHE S o]gdte] MEE uAHAA.

_45_



[0571]

[0573]

[0574]

[0575]

[0576]

SIHS3 10-2023-0141115

AErLS A7 & AEE 27} PBSo| A& EFslal RNase A(Thermo Fisher Scientific, USA)E 37 TollA 30
7 A8)sk & DNA 928N Propidium lodide(Sigma—Aldrich, USA)S o]€3le] 10&7F A8l th. wpx|uto
= FACS Canto II (Becton Dickinson, USA)E ©]&3}o] 488 nmoll A <F 10,000702] AXE #4313,

T 82 ¥ ol AAdo wE HAHTE FEAES A549 ME] ME Flo] tidk HES TAIS Fo|t).

T 92 B o] Al utE Wix|v|thE §FE=AE, Colchicine(Col), Nocodazole(Noc) % Paclitaxel(Pc

D] 7k Al F7] dAlelA Y] ME HES A Felth. & 8 2 & 95 FFXSHH, A9 AxEe] S-1, S-8,

0-7, 2 0-10= 5uMzZ 24A17H(hr) AH3 A$ G2/Me] AE v&L 14.2 %ol 77+, 21.5 %, 21.8 %, 70 %,

9 020.1 92 S7FEAG. olglg A= G2/M dAlo A MEFV] AAE JERAY. 53] 0-79 A5, dEyd
il =

I‘E

v A A2 QA ﬂzﬂ -4-%111 EFA (Paclitaxel) Aoz

A sl Mol fabe Amel ghe welth,

v A AT BA A =FE (Nocodazole) S Z:—]_—'\E_)_"

i
ul

3
-
>
I
e
o

ki

2l A3 (complex) 2 FAEH7] Ya A= 23 2 ) Mise=
S ol gste] mFtkE A FHNBS)SF Fa AF FH(CBS)Y T
7te] A A= (AFHE)E ALtsly] $18) Schrodinger (Schr

e ox

2
2

ol
2
o to ro &

= 8 oo

— -

2L o oY

dinger

Ae] 4%+ Protein data bank(PDB)oll A HAM¥ F=d-23]3 H4A(PDB ID : 402B) ¢k FE¥-=50hE
ZA(PDB 1D @ 5CALE AMESITh. 84 RS Fus7] 98] Schrodinger (Schr ddinger L.L.C., USA)
+H] = (PPrep) & AHE3IYtr. dA4" E49 %+ ChemDraw Ultra ¥ 18.0(Cambridge softwar
43}l 2% Th. Schrodinger 2o A A FSH= LigPrep E75 AMESHA &2 &7 AFE 913 g
FH)e 4= QY. wH 9o 2 Glide 7 FEE(Glide-SP) EES AFE3}o] CBS 2 NBSOlA] gt= =)
. o] UJrF/}, Docking geometries @ Docking score& ZIXFET}. Docking score= ©ild A3t
of thet glt=e] IS ZA3 Ao|tl. Docking geometriests ‘%}tﬂﬂ Agt BYol A gt=e At e
gl
s

M g 1= EQL' =z
mﬁ

t}. Glide docking scorew F=-FEH A Aaztgd ek Ad oy A|(kcal / mol)e] T+AFX] 9]
28 9) =2 = F83 23S e

& FANBS) oA 2 L] Ao mpE WA GE {2
T

O R R L U

[e]

i, =R A9 FACBS) A 7
B Alol 9] glide scored HAFAG. A
7l Azl AzE WAV S FEAES NBSelA % glide score (-8.359 ~ -10.704 keal mol )& U}

2 ool Arjde] wE HMAnuE fFEAES] AFHEHE
A AZ B 7] Az AxE AXutrE G254 S
3]

2
BN
2,
=
>
2
N
i,
=
X
=
i)
U
Ho
k1
__>I‘_'44
il
ro
o
o
o
19
&

14

I
o
o
o
15y
o)
=
o
il
=
=5

F-9Joll A 7] AzdelA AlxE wMAnE =
AgF F9lol A 7] Azl AlzE HxniokE
A AR FRAeA A7) Alzeol A Alzw WA wt
Algk Aojth, & 112 FEHY w3vkE: A F9loA 2 Aol AAloo
Algk Aolth, Aoz, & 119 a)E =FIE AT FHolA A
EA S-19] A3 geHE B Zelth. & 119 bE =3
U= §=4 S-89 ZAg FeE =A% AHolu. = 119 o)
WA withE =4 0-72 A% 3 Alg Aoltk. & 119 d)
= 2% HOM F7) AzdeA AzE RS F24 0-109] A3 2 wAE Aok, F 2,
2 E11E FPHoR FxsiH Azdel A AzE WAV GE FEAE(S-1, S8, 0-7 ¥ )
tubulin® A3 HF-HolA 714 2 9= JEE bl Y9 F3](colchicine)d & (=R
~tubul in7b4] WFEA] FSS e, By FAHeR ) FIX AF FHCBS) A ts A
AzE WA GE FEA(S-1, S8, 0-7, % 0-1009 = HA¢= FIAEHE 28 F

2
ﬂllﬂ
lo
iy,
ol
ot Hi
il
=

o
1
do
2
_>a
o,
i
2
BN
2
>
)
BN
it
fu)
i
ogg 1~r1 Y

)

-10.656, -10.081 % -10.033 kcal molilO]SdE}. ol gt M| nttE

[e)
alx
a 242} -8.955, -9.456, -10.704 % -8.359 kcal molilo =7 He= 74
Hu
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#£ 2

Compound Glide Score Compound Glide Score

(kcal mol ) (kcal mol )

Colchicine |Nocodazole Colchicine |Nocodazole

binding site binding site binding site binding site
Cl-1 -8.42 -8.387 -1 -10.242 -8.955
Cl-2 =7.997 -8.035 -2 -9.618 -9.705
Cl-3 -7.736 =7.978 S-3 -9.346 -9.962
Cl-4 =7.787 -7.674 S-4 -9.374 -9.46
Cl-5 -8.009 =7.902 -5 -9.414 -10.185
Cl-6 -8.867 -9.027 S-6 -10.466 -9.376
Cl-7 -8.954 -8.799 S-7 -10.496 -10.147
Cl-8 -8.476 -8.883 S-8 -10.656 -9.456
Cl1-9 -8.691 -8.476 S-9 -10.256 -9.259
C1-10 -8.879 -8.883 S-10 -10.925 -9.97
BP-1 -9.939 -8.788 0-1 -9.624 -9.334
BP-2 -9.43 -10.263 0-2 -9.331 -9.603
BP-3 -10.168 -9.092 0-3 -9.885 -9.135
BP-4 -9.556 -10.469 0-4 -9.246 -9.131
BP-5 -9.962 -8.682 0-5 -9.464 -9.803
BP-6 -11.051 -9.653 0-6 -10.32 -9.512
BP-7 -10.257 -10.783 0-7 -10.081 -10.704
BP-8 -10.28 -10.023 0-8 -9.636 -9.566
BP-9 -10.249 -10.776 0-9 -9.834 -9.218
BP-10 -10.605 -9.818 0-10 -10.033 -8.359
Colchicine -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}h. SwissADMEE
A 84 (log S), FF TG (log Kp), 4 AL AV, &, dESHT, F=E FAM, ¢
stet st 22 ADMEC] 545 At wrte 4 vk, aEla AEEA ae; At 23EdEs sl
3] PASS(Prediction of Activity Spectra for Substances;PASS)E A}&-3lo] Edo &4 ~HAEZHS o319
o}, PASSE= ¢FEel &7FHE XA (XLOGP3), E29 Z7](Size), =4 (Polar), 484 (ESOL LogS), &X
S (Fraction Csp3) =X E"q(ﬁl@ﬂ sk Ajtel F)es AAtete] ddste kol AEE FEQlAl AAtstar,
dlolE & 7MAA o g g1% = A =S FT}.

2 ool AAdd mE HAnE FEAEY B 334 AYAE EAg Aotk FA Ao R
3t7] ®3L 7] AlxdddA] Axd WA OE FEAES] 2AE, T4 %L 9o (H-D), 4 A% /4 (H-
A), = 24%F (R = MNolar refractivity), &9 /4 3EWA (TPSA = Topological Polar Surface Area)$
ERd Boltt. 3h7] £ 4% 2 I AAde] mE AAuTE FEAEY AE "Wl WeE 22 Ve A
ojty. FA|Ho = F7] ¥ 42 AE st (log P), & éﬂ(log S), BBB 3} (BBB permeant) % Lipinski
Rule $I%F o] & (Lipinski #violations)= YERH Aot} = 12a WA &= 12d& & 2] AA|de] upe X
vthE FEAE9 oral bioavailability #eoly 2 ZE =A% ZAolt}. 7] ¥ 3, ¥ 4, = 122 WA =
12d5 #F=sW, = 12a WA &= 12d°1A] oral bioavailability #elty] Z1ejxer EEMoz Mol A4 gl
E B okl oSgko] o] FHol upd, AESIH o7 o]fo] Jledtial oS ¢ vt Huh FAHow
A

)

¥

S

37 % 32

2

Ll

2

d

7] #loly g LIPO(A A XA, XLogPS), SIZE(E-2}2F), POLAR(ZAJ, TPSA), INSOLU(Z&4, ESOL
Log S), INSATU(E-X3}%), C Sp3(EAe & ea 4 % Sp3 EAISE ehA¢] =), FLEX(F A 7}s3t Age

29k Be F 67400 AT ST AANHS EHE XGPS e 0.7 BT L 5.0 wEks Hofo}
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st , EAF2 150 g/mol Rt} A1, 500 g/molR U= Zojof sttt Elal 54 AA Ee BAMY F EUAS
AALsE TPSAE 20A2 EE} 231, 130A2 Hube Zofol it} Eof uigh §3|xE 53t Log S(ESOL) #h< 62

= Holo s}, Al B WA 4 % Sp3 TS B2 vlgol 25 4 Wolop @k, vpToR 4
= A9 %7} 1) o4 97H gk olojof @}, o]Z3 AWE Eulz B wge] AAdd] wE 40742 Wl
vohE R ARE INKIUS A9IR 5709 gto] AESHH o8 Wl ohol Xgslel Atk

&
% 13a qm % 13de ¥ o] Aajde wE X IEP FrEAl 54l ADME 24 Boiled-egg ZLEHE% EA S
Ao R, & 13a:+= Cl-1 WA C1-109] &4 Z3}o]H | 3be BP-1 WA BP-109] #4]Z3}olH | & 13c+= S-1
=] S-109] A AvelH, & 13de 0-1 WA 0—104 7§J’]r 1T}, = 13a WA Z13dE #ZF3sHH, TPSA Ftol
1408t} Avhd, Aol 42 4 ¢l7] wligol ko= 283k 4= glar, TPSA #hol 90x ) opd, S83 &
ol ] AW (Blood-Brain Barrier; BBB)S £33 4 t}. Boiled-egg :LEHJOﬂ/H SFekAl v 9] ote] EFE o]

Omg_t

_;zg

3}
of

AT, ANA F5E g da, =gk 1 holl 2o QT BBB EgH e 4 k. ATyt 1
o= PGP(P-glycoprotein)ol @3S wh=7tol| tisiA® H7lE o] d=dl, PP METo| EAsl= @94
dFoR QFoA o 245 Axy vlog YHYy = 988 & 4 9.

#Z 3

Componud MR H-A H-D MR TPSA
Cl-1 279.72 2 1 81.84 41.57
Cl-2 242.7 1 1 71.51 28.68
C1-3 244 .68 2 2 68.56 48.91
Cl-4 244 .68 2 2 68.56 48.91
C1-5 242.7 1 1 71.51 28.68
Cl-6 278.74 1 1 84.05 28.68
C1-7 278.74 1 1 84.05 28.68
C1-8 295.72 3 2 83.86 61.8
C1-9 271.74 1 1 80.75 31.92
C1-10 315.8 2 2 92.38 52.15
BP-1 349.38 3 1 106.71 58.64
BP-2 312.36 2 1 96.37 45.75
BP-3 314.34 3 2 93.43 65.98
BP-4 314.34 3 2 93.43 65.98
BP-5 312.36 2 1 96.37 45.75
BP-6 348 .4 2 1 108.91 45.75
BP-7 348 .4 2 1 108.91 45.75
BP-8 365.38 4 2 108.73 78.87
BP-9 341.41 2 1 105.61 48.99
BP-10 385.46 3 2 117.25 69.22
S-1 353.44 2 1 107.4 66.87
S-2 316.42 1 1 97.06 53.98
S-3 318.39 2 2 94,12 74.21
S4 318.39 2 2 94,12 74.21
-5 316.42 1 1 97.06 53.98
S-6 352.45 1 1 109.6 53.98
S-7 352.45 1 1 109.6 53.98
S8 369.44 3 2 109.42 87.1
S-9 345.46 1 1 106.3 57.22
S-10 389.51 2 2 117.94 77.45
0-1 337.37 3 1 103.35 50.8
0-2 300.35 2 1 93.01 37.91
0-3 302.33 3 2 90.07 58.14
04 302.33 3 2 90.07 58.14

_48_



[0584]

ZIHSd 10-2023-0141115

0-5 300.35 2 1 93.01 37.91
0-6 336.39 2 1 105.55 37.91
0-7 336.39 2 1 105.55 37.91
0-8 353.37 4 2 105.37 71.03
0-9 329.4 2 1 102.25 41.15
0-10 373.45 3 2 113.89 61.38
¥ 4
Compound log P log S BBB permeant Lipinski
#violation
Cl-1 4.43 -4.78 Yes 0
Cl-2 4.19 -4.6 Yes 0
C1-3 3.59 -4.1 Yes 0
Cl-4 3.59 -4.16 Yes 0
C1-5 4.19 -4.6 Yes 0
Cl1-6 5.04 -5.43 Yes 0
C1-7 5.04 -5.37 Yes 0
C1-8 4.14 -4.63 Yes 0
C1-9 3.95 -4.49 Yes 0
C1-10 4.44 -4.73 Yes 0
BP-1 5.01 -5.52 Yes 0
BP-2 4.77 -5.34 Yes 0
BP-3 4.17 -4.85 Yes 0
BP-4 4.17 -4.9 Yes 0
BP-5 4.77 -5.34 Yes 0
BP-6 5.61 -6.1 Yes 0
BP-7 5.61 -6.1 Yes 0
BP-8 4.71 -5.37 No 0
BP-9 4.53 -5.26 Yes 0
BP-10 5.01 -5.51 No 0
S-1 5.93 -6.02 No 1
S-2 5.69 -5.85 Yes 1
S-3 5.09 -5.35 No 0
S-4 5.09 -5.41 No 0
-5 5.69 -5.85 Yes 1
S-6 6.53 -6.61 No 1
S-7 6.53 -6.61 No 1
S8 5.63 -5.87 No 0
S-9 5.45 -5.76 Yes 1
S-10 5.93 -6.02 No 1
0-1 5.57 -5.58 Yes 0
0-2 5.33 -5.41 Yes 0
0-3 4.73 -4.91 Yes 0
0-4 4.73 -4.97 Yes 0
0-5 5.33 -5.41 Yes 0
0-6 6.18 -6.18 No 1
0-7 6.18 -6.18 No 1
0-8 5.28 -5.44 No 0
0-9 5.09 -5.32 Yes 0
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