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4-(1-o E-1H-M 2 [d] o] 7] T} Z-2-Y)-N-3} o] =5 A Wl Zofn| =
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ot ¥ g o] o A& 57| Askel WA el S Bl AlsHl A sy = Bt
chRE 51719 AT Bk o] W8S o Alahis A B 2w o] el 7k

817] A oo $gH 3= A ohth ¥ g o] Aoz G AN A Bt A 9l
A2 7h2 Aol A 2wk AskA eyl A Al FH = Aloluh.

e Ao Sl A S AR rufske], F=7F A4 A §lo)

- T
ARG E AT F710 T 3t e v A ol 23 Y] Sfoll A
FAE AT A 5 F = S Al A= A 53 7](Rotary evaporator) &

o] g-3lo] 4= ¥ A1}, A& vl 3 2 1) 3] (Analytical thin layer
chroatography)= UV 33}l A 9] 7FA| 8} 2= R Q& 7FAE o] 83 A Ao o] 5
32 2] ¥ (precoat) ¥ A 2] 7} A F,s, TLC =8| ©] E(E, Merck) 7ol A 53] 5 At}
A+ A2 v E 18 9)(Column chromatography) = & ¢} 3F2] 4 2] 7HMerck Silica
Gel 40-63m) ‘gl A P = At v 2] Fx1€ A&7t A 7HE 2] A (Biotage) ¢} 17
Hl-o] @ B} X|(Biotage) SP1 &) Al A A| Al 2~8l-& o] &0 Z A 3 % 9T} NMR
w22 29 F W (Jeol resonance)®l] €] 3l 4| £} INM-ECZ500R (500 MHz)-&
&5t 3 ¥ AL

3}8}4] o] 5-(Chemical shifts, ) M- =2 B o) A&
2} Al 71 (deuterium lock signal)-2 7= =2 24 AFS-H a1, 4
“+4*(Coupling constants, J)©= 3| 2> (Hz) @ Z JEFI AT & s H o] ofo] =
a3 2t s, A = 2 (singlet); d, Tl £ #l (doublet); t, E 2] = 2 (triplet); g,
7 El(quartet); dd, Tl &% @ B T] £ Z(doublet of doublets); td, E€] & 2 H
Tl & @ (triplet of doublet); m, & E] & = (multiplet).

& AF 3= 5= VP-ODS C18 Zrglo] 2Hg o] %
Al v} (Shimadzu) LC-6AD A| 228l © &2 423 ¥l H-24 HPLCel 2|38 95% o] <l
Aoz gaHL

o 4

svle T i
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vz Iy
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S;;"-» NHZ ’:—-\'\ a ]

| + OE~~EGM}-§3&;M& LI ‘w@-m Mo — 2 o /Ef }Q{:Mﬁe
i “piHs Sy

1

2 3
4ﬁ o= Mo
C i U 4 R=E
R L‘”‘”‘ [ NE L f’?—éiimwﬂﬂ ¥ Rope
R
5 R=H 6c R=Pr
6a R=ie 6d R=Bu
6b R=Ft
A7) W2 A 12 3SR 5, 31 R ga-6d2] B4 A4S eI
A7 Hbg2) 18 sk, FEFSHA, Y] v e X B o)1) = (dimethylformamide;
ol 5}, DMF) =& 9 1 12] $ 22 d @l t] o} ¥ (o-phenylenediamine) 7} 2]
2kt 8] = (aldehyde) 2] ‘?_P%S S7)A A3 =48 88% &2 6_1,1/}; Z7F7 ¢l

shgt= 35 AT Ett. 471 3FgE 32 241K 5 <F DMFo A A&

ako] =d}o] =(sodium hydride) &= = 2] ¥ a1, T} 48k @ @ =3} %}%‘Ol A 74 o
45-70% T8 = 3}3E 4a-4dE ATt} vix Rt o 2 v Eh-go) 4| NH,OH<}
KOHZ= 3}3+E 3, 4a-4d7} oA 2 02 A 2] 5] o] 32-35% & 2 33 = 5, 6a-6dE
Al g-gttl, 1o} A sk A = shr] 9 2

1-1) 3PeTE 3 wlgl 4-aH-#lZ[d]o] P ohE-2- 9wl Z o] o] E [Methyl
4-(1H-benzo[d]imidazol-2-yl)benzoate]

DMF 180 mL2} = 20 mL Weoll A @23 d dlt]o}wl(5.84 g, 53.98 mmol) 3}
€l 4.3 =l 2 of) o] E (methyl 4-formylbenzoate, 9.75 mL, 59.37 mmol)
Z=0] 80°C, & Eeh 1ol A 364K E <t HPH Atk 37 3= 2t
5 Ao o8 GA = 88% FHE 3E 38 753U TH R=0.23
(3:7 = ol & o} A ¥ o] E (ethyl acetate): & /\P(hexane))

'H NMR (500 MHz, CD;0OD) 6 8.19-8.14 (m, 4H), 7.63 (s, 2H), 7.30-7.27 (m, 2H),
3.93 (s, 3H). *C NMR (125 MHz, CD;0D) 6 166.5, 150.6, 133.9, 131.2, 129.9, 126.4,
123.1,51.5.

1-2) 3}3LE 4a . W8 4-(1-w el - 1H- A 2 [d] o] v] T} £-2- ¢l £ o) o] E [Methyl
4-(1-methyl- 1H-benzo[d]imidazol-2-yl)benzoate]

0°Coll A DMF(5 mL)°ll &3l ¥ 60% A3+ 3Fo] =e}o] =(0.09 g, 3.75 mmol) 7}
DMF(5 mL)°l| €3] ¥ 3}3= 3(0.32 g, 1.25 mmol)°ll 7} At} <352 24 3¢
5 9F A 2o A uHEE] 1T} o} o] @ % ]| ¥ (lodomethane, 0.09 mL, 1.38 mmol)©|
A7FE AL A ZE & o Lk E QT BEg-=-2 o |l ol Al H o] E R 5] A E AT}
S| B2 A A1, Na,SO, Aol A Az 7o, 724l =2 d MPLCE
AA 8] 70% -5 2 33HE 405 55T R, =026 (3:7=9°¥
of Al El| o] E:E 4.

'H NMR (500 MHz, CDCl;) 6 8.17 (d, J = 8.5 Hz, 2H), 7.85-7.81 (m, 3H), 7.38-7.36
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[82]

[83]
[84]

[85]

[86]

[87]
[88]

[89]

(m, 1H), 7.33-7.30 (m, 2H), 3.94 (s, 3H), 3.84 (s, 3H). *C NMR (125 MHz, CDCL;) 6
166.5, 152.5, 143.0, 136.7, 134.5, 131.1, 129.9, 129.4, 123.3, 122.7, 120.1, 109.8,
52.4,31.8.

1-3) 3}3LE 4b ;v El 4-(1-o E-1H-#lZ[d]e] 1] o} -2-ehyull £ o] o] E [Methyl
4-(1-ethyl-1H-benzo[dlimidazol-2-yl)benzoate]

0°Coll A DMF(5 mL)°ll &3l ¥ 60% A3+ 3Fo] =e}o] =(0.09 g, 3.75 mmol) 7}
DMF(5 mL)oll &3 ¥ 3}3FE- 3(0.32 g, 1.25 mmol)°ll 7} At} £3H2-& 247k
& 9F A 2o A uHEE] 1T} o} o] @ & o] ¥H(lodoethane, 0.09 mL, 1.38 mmol)©|
715 31 8AI ZF & QF W HEE AT HhE =2 ol e oA E| o] EE F A H AT
F71E8 B2 A A E AL, Na,SO, Aol A AxA Ao, 72¢t 53 2 MPLCE
AABF] 49% T8 R FTE 4bE 53T R =0253:7 =
o ol Al H o] E:E4h).

'H NMR (500 MHz, CDCL,) 6 8.19 (d, J = 8.5 Hz, 2H), 7.85-7.81 (m, 3H), 7.45-7.43
(m, 1H), 7.35-7.31 (m, 2H), 4.32-4.27 (m, 2H), 3.96 (s, 3H), 1.47 (t, J = 7.0 Hz, 3H).
C NMR (125 MHz, CDCL) & 166.6, 152.3, 143.3, 135.6, 134.9, 131.2, 130.0, 129.3,
123.2, 1227, 120.3, 110.1, 52.4, 39.8, 15.4. ESI MS (m/e) 181.12 [M+H]".

1-4) 313t = 4c - W8 4-(1- 2 F 1H-wlZ[d]o] vt} £2- oMl £ o o] E [Methyl
4-(1-propyl-1H-benzo[d]imidazol-2-yl)benzoate

0°Coll A DMF(5 mL)°ll &3l ¥ 60% A3+ 3Fo] =2}o] =(0.08 g, 3.50 mmol) 7}
DMF(5 mL)oll &3 ¥ 3}3FE- 3(0.32 g, 1.25 mmol)°ll 7} At} £3H2-& 247k
& QF Ao A nHEE T}, o} o] @ = 3T 2 FH(Todopropane, 0.13 mL, 1.28 mmol)©]
715 31 8AI ZF & QF W HEE AT HhE =2 ol e oA E| o] EE F A H AT
Fr71ES 22 A A EH AL, Na,SO, Aol A AxAR o™, 749 5% 2 MPLCE
AA 3L 45% TH 2 3 E 42 53T R =0.30 (3.7 =
o ol Al H o] E:E4h).

'H NMR (500 MHz, CDCL,) 6 8.19 (d, J = 8.5 Hz, 2H), 7.83-7.79 (m, 3H), 7.42-7.40
(m, 1H), 7.33-7.29 (m, 2H), 4.19 (t, J = 7.5 Hz, 2H), 3.95 (s, 3H), 1.85-1.80 (m, 2H),
0.84 (t, J=7.1 Hz, 3H). 3C NMR (125 MHz, CDCL,) § 166.5, 152.5, 143.0, 136.7,
134.5, 131.1, 129.9, 129.4, 123.3, 122.7, 120.1, 109.8, 52.4, 31.8, 29.7, 15.4. ESIMS (
m/e) 195.14 [M+H]*.

1-5) 3}3HE 4d . Wl ¥l 4-(1-FE-1H-#l £ [d] o] 1] T} -2- sl £ o] o] E [Methyl
4-(1-butyl-1H-benzo[d]imidazol-2-yl)benzoate]

0°Coll A DMF(5 mL)°ll &3l ¥ 60% A3+ 3Fo] =2}o] =(0.09 g, 3.60 mmol) 7}
DMF(5 mL)oll &3 ¥ 3}3F=- 3(0.30 g, 1.20 mmol)°ll 7} At} £3H2-& 24 7F
Zob 2l Lo A 1 REE T}, o}o] . & - ElTodobutane, 0.15 mL, 1.32 mmol)©]
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715 31 8AI ZF & QF W HEE AT HhE =2 ol e oA E| o] EE F A H AT
7182 B2 AlFH ¥ AL, Na,S0, ol A A=A Ao, 7 5% I M
AA st 46% T8 2 3 E 4dE 55 R =035 (3:7 =

o ol Al H o] E:E4h).

'H NMR (500 MHz, CDCL,) & 8.17 (d, J = 8.5 Hz, 2H), 7.85-7.81 (m, 3H), 7.38-7.36
(m, 1H), 7.33-7.30 (m, 2H), 4.20 (t, J = 7.5 Hz, 2H), 3.94 (s, 3H), 1.81-1.74 (m, 2H),
1.24-1.22 (m, 2H), 0.83 (t, J = 7.5 Hz, 3H). *C NMR (125 MHz, CDCL,) & 166.5,
152.5, 143.0, 136.7, 134.5, 131.1, 129.9, 129.4, 123.3, 122.7, 120.1, 109.8, 52.4, 44.6,
31.9, 19.9, 13.5.

1-6) 3}t= 5 : 4-(AH-M £ [d]o] ] t}<5-2-9N)-N-Spo] EF A Wil =ofn] =
[4-(1H-benzo[d]imidazol-2-yl)-N-hydroxybenzamide]

0°Coll A ™ BF-E-(methanol, 5 mL)°l| 83 H 4t 3Fo] =52 o} Wl (Hydroxylamine
hydrochloride, 3.72 g, 53.51 mmol)©| W] ¥F&(5 mL)°l] &3l ¥
TF8} 2 E-(potassium hydroxide, 3.00 g, 53.51 mmol) &4 <]l H7}5] AT}
L3 E-2 0°Co A 153 o kx| a1, A H A 3} ZF (potassium chloride)©]
A7 2 o] A& Lo R ARG T 0°Cel A
E] E 2} 3} o] == & 3 Fh(tetrahydrofuran, 10 mL)°ll &3 ¥ 3}3+= 3(0.30 g, 1.19
mmol) 2] &M o] A &2 A ZF FFo] =52 o} Wl (hydroxylamine)ol] 715 a1 5
Lo A 241K EQF n R Qi Z 3= oAl EALl o] 3f] pH TE
S 3E A1, ol & o} A H o] ER FEH T 7715 Na,S0O, ol A 71z a1,
el sEE o, MPLCE A A8t 40% 82 313E 58 539 R, =
0.08 (9:1 = o e o} A Bl o] E: F] 41,

'H NMR (500 MHz, DMSO-Dy) 6 8.13 (d, J = 8.5 Hz, 2H), 7.89 (d, J = 8.0 Hz, 2H),
7.59-7.57 (m, 2H), 7.20-7.18 (m, 2H). 3C NMR (125 MHz, DMSO-Dg) 6 163.3,
151.2,137.2, 130.4, 126.6, 125.9, 122.1. ESI MS (m/e) 254.09 [M+H]~.

&
&

1-7) 8}3t= 6a: N-sto] = F A 4-(1-H €l - 1H-Hl Z[d] o] v t}£-2- e yWl =olm] &
[N-hvdroxy-4-(1-methyl- 1H-benzo[d]imidazol-2-vl)benzamide]

0°Col| A #] ¥H-&(5 mL)oll 83l ¥ A4k dho] =54 ol nl(1.29 g, 18.6 mmol)©|
HeH8-(5 mL)ol &3 H 213124 H(1.04 g, 18.6 mmol) & 9ol H7FE o
SFE2 0°Co A 1537 & nRkE a1, J A AsfdFo] A 5, o A
ST AFEE Q) 0°Ce) A B Evlste] = 2 E (10 mL)ol £3% 313 e
4a(0.11 g, 0.41 mmol) &N o] N & Az H slo| =& Aolwlof] H71Ea 5Y
250 A 241 ZF E-oF kR i), &35 -2 3N HCI®l 9] 3l pH 72 5385 ¢ a1,
ol ol AlH o] EE & Uth F7] 52 Nap,SO, el A 7125 a1, 745t
FEE QoW MPLCE AA 3t 36% 8 2 35 6aE 53 th Ry =0.17
(9:1 = ol &l o} A e o] E: & ALy,
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[98]

[99]
[100]

[101]

[102]

[103]
[104]

[105]

[106]

'H NMR (500 MHz, DMSO-Dg) 6 8.11 (d, J = 8.0 Hz, 2H), 8.02 (d, / = 8.5 Hz, 1H),
7.91(dd, J=8.0Hz, 1.5 Hz, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.69 (t, J = 8.5 Hz, 1H),
7.62 (d, J=8.0Hz, 1H), 7.43 (t, J=7.5 Hz, 1H), 3.71 (s, 3H). *C NMR (125 MHz,
DMSO-Dg) 6 154.5, 152.9, 138.8, 134.5, 133.9, 132.8, 131.5, 130.3, 129.8, 129.7,
129.2,126.7, 124.3, 115.4, 29.8. ESI MS (m/e) 167.11 [M+H]*.

1-8) 3}3t= 6b : 4-(1-o & -1H- M Z[d]o] ¥ t}£-2-¢)-N-sto] = A M =oln| =
[4-(1-Ethyl-1H-benzo[d]imidazol-2-v1)-N-hvdroxybenzamide]

0°Coll A M BHE-(5 mL)oll &3 F4F sho] =52 0}7l(1.12 g, 16.05 mmol)©|
] €h-&-(5 mL)oll &3l ¥ =43} ZEH(0.90 g, 16.05 mmol) <ol Z 7}E Qi o},
E3 =2 0°Col A 154 <t wRkE a1, | AstdFol AAE F o dE
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
4b(0.10 g, 0.36 mmol) & o] A & A 2 ¥ 3fo]| =2 olrlof] H7lE a1 FU
Z 5o A 3AIZE ot wRbE Qi T}, £33 E-2 ol | ELte] ofdl] pH 7R
T 3E a1, ol e ol A H o] ER FEH T 7152 Nap,SO, Aol Al 71z a1,
At s E e, MPLCE 4 A|ste] 51% & 2 313t & 6bE 53 Th R,
=0.19 (9:1 = o & o} A E| o] E. 4],

'H NMR (500 MHz, DMSO-Dg) & 11.42 (s, 1H), 9.22 (s, 1H), 7.95 (d, J= 7.5 Hz,
2H), 7.87 (d, J = 8.5 Hz, 2H), 7.71 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H),
7.33-7.25 (m, 2H), 4.34 (q, J = 7.5 Hz, 2H), 1.33 (t, J = 7.5 Hz, 3H). 3C NMR (125
MHz, CD;0D) & 167.1, 153.6, 143.4, 136.4, 135.2, 134.2, 130.7, 128.7, 124.6, 124.1,
119.9, 111.9, 40.8, 15.4. ESI MS (m/e) 282.12 [M+H]".

1-9) 8}39t= 6¢:
N-stol =S A -4-(1-E 2 A [H- W Z[d]o] vt} =£-2- 9yl =oln] =
[N-hvdroxvy-4-(1-propyl- 1H-benzo[d]imidazol-2-v)benzamide]

0°Coll A "Wl EHE(5 mL)ell &3l A4t sho] =54 o} R1(1.06 g, 15.29 mmol)©]
| €h-&-(5 mL)oll &3l ¥ A3} ZEH(0.86 g, 15.29 mmol) <ol ] 7}E Qi e},
E3 =2 0°Col A 154 <t wRkE a1, | AstdFol AAE F o dE
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
4¢c(0.11 g, 0.34 mmol) &N o] A2 A2 ¢ sto|=FAolnle H7M¥ a1 &
Z 5o A 2AIZF ot wHbE Qi T}, S5 E-2 ol | ELte) ofEl] pH 7R
S 3tE a1, ol e ol A H o] ER FEH ST 7152 Nap,SO, Aol Al 11z a1,
At s R e, MPLCE 4 A|ske] 49% 48 2 313 E 65 533tk R, =
0.19 (9:1 = ol o} A H| o] E: &) 4.

'H NMR (500 MHz, DMSO-Dg) & 11.41 (s, 1H), 9.19 (s, 1H), 7.93 (d, J = 8.5 Hz,
2H), 7.86 (d, J = 8.5 Hz, 2H), 7.70 (d, J = 8.5 Hz, 2H), 7.33-7.25 (m, 2H), 4.29 (t, J =
7.5 Hz, 2H), 1.72-1.65 (m, 2H), 0.72 (t, J = 7.5 Hz, 3H). *C NMR (125 MHz,




12

WO 2020/091204 PCT/KR2019/010443

[107]
[108]

[109]

[110]

[111
[112
[113
[114

— e e

[115]
[116]

[117]
[118]

[119]

DMSO-Dg) 6 163.7, 152.1, 142.2, 135.7, 133.8, 132.9, 129.3, 127.4, 122.8, 122.3,
119.2,111.2,45.7,22.7, 11.0. ESI MS (m/e) 296.14 [M+H]*.

1-10) 3131 = 6d :

4-(1- e H-A Z[d]o] vt} -2- ) -N-Flo]| = F A Wl = oln] =
[4-(1-Butyl-1H-benzo[d]imidazol-2-v])-N-hvdroxybenzamide]

0°Coll A "W EHE(5 mL)ell &3l 4t sho] =54 o} 71(2.03 g, 29.19 mmol)©]

] EF-&-(5 mL)oll &8l ¥ =AFSFZE(1.64 g, 29.19 mmol) & <ol 7= ATk,
ZFE20°Co A 157 &t nRkE a1, I A AstdFol AH T of A
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
4d(0.20 g, 0.65 mmol) &N o] A & A 2 ¥ slo]|=E Aol H7bxEa Fd

Z 5o A 3AIZE ot wRbE Qi T}, £33 E-2 ol | ELte] ofdl] pH 7R

S 3tE a1, ol e ol A H o] ER FEH ST 7152 Nap,SO, Aol Al 11z a1,
ZHF HE5E Qo MPLCE QA5 51% 8 2 315 6dE 5353t R,
=0.26 (9:1 = o & o} A E| o] E. &4,

'H NMR (500 MHz, DMSO-Dg) & 11.40 (s, 1H), 9.18 (s, 1H), 7.93 (d, J = 8.5 Hz,
2H), 7.86 (d, J = 8.0 Hz, 2H), 7.68 (t, J = 8.5 Hz, 2H), 7.32-7.24 (m, 2H), 4.32 (t, J =
7.0 Hz, 2H), 1.67-1.61 (m, 2H), 1.16-1.08 (m, 2H), 0.74 (t, J = 7.5 Hz, 3H). “C NMR
(125 MHz, DMSO-Dy) 6 164.1, 152.6, 143.1, 136.2, 134.1, 133.6, 129.7, 127.8, 123.2,
122.6,119.8, 111.6, 44.4, 31.7, 19.7, 13.8. ESI MS (m/e) 310.16 [M+H]".

[EA] 4 2] 82 &4 (9a-b)

[¥F34] 2]

= Pl S B s, . ] e ]
< - 1 ke el " % 4] ol ’ %,
[+ oot pmcoste —w (L5~ psome —2e (I~
SN YW 4 SV W S Hi—0H

¥a H=0 Z Ba M=0 Ga K=
K=5 h X=5 9 x=3

71 BE-g4] 2= e 9a-9bol] & A w4 & ekl

&71 w2 Zokd, 31ek& 8a B 8bi= 29| A3 =} A S =

B2l 7a9] 2-0} 7] 1= 7|35 (2-aminophenol) &= 7b 2]

2-0}-1]| x-E] Q3] & (2-aminothiophenol) ] & @ =-vj| 7]} a12] $}of 9] &l 32-35%

FHE A A il whE-ol A NH,0H®F KOH= 9] o] 2~ F] 8a % 8b2] =2}
A O R 42-45% THE 3= 9a R 9bE 53T B

AR 3719 2.

by
>
N
i
|
>
[\
nor
e
N

2-1) 3}3LE-8a: vl 4-(H Z[d]=2AFE-2-9) ¥l o] o] E [Methyl
4-(benzo[d]oxazol-2-vl)benzoate]
2-0}1] %= #(0.20 g, 1.83 mmol)# W &l 4-E 2wl Z o 0] E(0.30 g, 1.83
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[120]

[121]
[122]

[123]

[124]

[125]
[126]

[127]

[128]

mmol)”7} t] 2 2 2 | ¥(dichloromethane, 20ml)°l] 838 & 31, Al 2 2] o} =~

o 7] stoll A 4RI ZE o i HbE QI o), BES £33 &2 2 9 E(iodine, 0.12 g, 0.92
mmol)°l] 7L 31 A 9] @& Zg Ao A7 Tk whtE QT E3HE-2
el s L Ao o AAE A 32% TEZ 313E 8aE 533 th Rf =
0.31 (1:9 = ol & o} A Bl o] E: 321,

'H NMR (500 MHz, CDCl;) 6 8.32 (d, J=8.5 Hz, 2H), 8.18 (d, /= 8.5 Hz, 2H),
7.80-7.79 (m, 1H), 7.61-7.59 (m, 1H), 7.40-7.37 (m, 2H), 3.96 (s, 3H). 3C NMR (125
MHz, CDCL) 6 166.5, 162.1, 151.0, 142.1, 132.6, 131.1, 130.2, 127.6, 125.9, 125.0,
120.5, 110.9, 52.6.

2-2) 3131= 8b : W& 4-(HlZ[d]E] o} &-2- )Ml £ of| o] E [Methyl
4-(benzo[d]thiazol-2-yl)benzoate]

2-0}1] = E] @ 3 #(1.71 mL, 15.98 mmol) ¥} W &l 4-FE = wllZ o] E(2.62 g,
15.98 mmol)7} ] & & = W] ¥k(dichloromethane, 100ml)°l] 83 ¥ 31, A 2 2] o} =~
th 7] &kl A 44| 3F & QF M E AT} HE-S T3 E-S @ 2 (1.01 g, 7.99 mmol)©l]
HA7tE 2 A0 0 & S0 455 Fot wukE L) EEEL A9t 55
D Aol of sl AA| ¥ o] 35% T&E 3= 8bE TESIAUTEH R =0.31(1:9=
o el opA g o] E: & 4.

'H NMR (500 MHz, CDCL)  8.15-8.14 (m, 4H), 8.09 (d, J = 7.5 Hz, 1H), 7.91 (d, J
= 8.5 Hz, 1H), 7.51 (t, J = 8.0 Hz, 1H), 7.41 (t, J = 7.5 Hz, 1H), 3.95 (s, 3H). 3C NMR
(125 MHz, CDCl;) 8 166.5, 154.2, 137.6, 135.4, 132.2, 130.4, 129.7, 127.6, 126.7,
125.8, 123.7, 121.9, 52.5.

2-3) 3}3HE 9a : 4-CH Z[d] S5 ALE-2-9)-N-sl o] EF AWl <ol & [4-(Benzold]
oxazol-2-yI)-N-hydroxybenzamide]

0°Coll A Wl EH-2-(5 mL)ell &1 | FAl 3ol =& o} (2.47 g, 35.56 mmol)©]

) ¥h-8-(5 mL)ol| &8 ¥ 5248} ZHE(1.99 g, 35.56 mmol) &< ol 7} o)
ZFE20°Co A 157 &t nRkE a1, I A AstdFol AH T of A
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
8a(0.2 g, 0.79 mmol)2| 8- o] A2 A 2 ¥ slo]|=FAolnlef HrtE a1 5o
SO A 2A] 7 F ok ke Q). E3E-2 3N HCIO) 9 &)l pH 72 538+ 9l a1

ol e opAl el o] ER FZH ATt #7152 NapS0, ol Al 12551, 749}

FE5E N o, MPLCE A A|3Fe] 45% & 2 331E 928 5 o}oﬂv} R;=0.24
(7:3 = Al o} A El| o] E: & 4,

'H NMR (500 MHz, DMSO-Dy) & 11.41 (s, 1H), 9.17 (s, 1H), 8.12 (d, J = 8.0 Hz,
2H), 8.01 (d, J= 8.5 Hz, 2H), 7.71 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.33
(t,J=6.5Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H). *C NMR (125 MHz, DMSO-Dy) & 163.3,
161.5, 150.3, 141.4, 135.7, 128.6, 127.9, 127.3, 125.9, 125.1, 120.1, 111.1. ESI MS (
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m/e) 255.08 [M+H]*.
[129]
[130] 2-4) 3}31= 9b : 4-(Hl Z[d]E] o} 55-2-9N)-N-3lo] = F A Ml = ol u] &=
[4-(Benzo[d]thiazol-2-y1)-N-hydroxybenzamide]
[131]  0°Col Al Wl EH-8-(5 mL)ol| && ¥ At 3fo] =& 2 o} 71(43.44 g, 3.02 mmol)©]
H -85 mL)ol] 83| A S F(43.44 g, 2.24 mmol) & o] H71E ¢},
ZFE20°Co A 157 &t nRkE a1, I A AstdFol AH T of A
T E ARG AT 0°Coll A EﬂEa‘ro}OlEi%ﬁ%UO mL)el &3l &3 =
8b(0.26 g, 0.79 mmol) &N o] A| 2 A2 sto|=FAolnle H7M¥ a1 &Y
2o A 2AIZF Fot by v}, &35 & 3N HClel 98 pH 72 =35 a2
o€ oA H o] E ZHAT 7715 S Na,S0, 7ol A 25 a1, 7kt
FHE GO, MPLCE QA st 2% FEE 33E bE TH o}oﬂu} R;=0.30
(7:3 = Al o} A El| o] E: & 4,
[132] 'H NMR (500 MHz, DMSO-Dy) & 11.41 (s, 1H), 9.19 (s, 1H), 8.19-8.17 (m, 3H),
8.10 (d, J =8.0 Hz, 1H), 7.94 (d, J = 9.0 Hz, 2H), 7.57 (t, J = 7.3 Hz, 1H), 7.49 (t, J =
7.3 Hz, 1H). “C NMR (125 MHz, DMSO-Dy) & 166.4, 163.2, 153.5, 135.1, 135.0,
134.7,127.9, 127.2, 126.9, 125.9, 123.1, 122.5. ESI MS (m/e) 271.05 [M+H]".

[133]
[134] [A A4 3] 8- &4 (13, 14a-d)
[135] [HF5-2] 3]
[136] w hia CQQME COaMe
LoD == Q0 =~ -G
R
128 R=MWMe

126 R=Et

NHGH f2¢ R=Pr
11,1288 — = C[ f2d  R=Bu

R= I-E e R=Pr
‘!43 R=Me 14d R=Bu
146 R=FEt
o] A A A| (meta-regioisomer) 2] A& 34 A S
S} 315 14a-14e9] T4 #4 & e Aol
2371 vbg-2 13 §-AFSHAL, 8F3HE 112 DMF
A-FdAt ol o 2 HE 86% THE
1= DMFoll A &3 sto] =efo] E & 2AIZE FoF A 2] ¥ a1,
=3 AR AdZAIAA 11-91% FEE 3} E 12a-12dE
& 13, 87 % 14a1 4d2] 342 W gH-2-ol 4] NH,OH®} KOH =
& 12a-12d9] H} 2] HEH 0" 33-55% FHE o] 5]



15
WO 2020/091204 PCT/KR2019/010443

[139]

[140]  3-D) 3}stHE 11 v El 3-(H- M= [d]o] v] t}5-2- )Wl £ o)) o] E [Methyl
3-(1H-benzo[dlimidazol-2-yl)benzoate]

[141]  DMF 180 mL®} = 20 mL ol A Q.2:-3d Al o} 71(2.00 g, 18.50 mmol) 2}
el 3.5z = Zoﬂ | E (methyl 3-formylbenzoate, 3.03 g, 18.50 mmol)<]
%?;’;] ] 80°C, o= EE]‘/\ELOHH 487\] ].Eo]— H]-Q Iq_ /\]—7] 3?‘_61-‘39_ 7I—%L
sEE L, Ao o A E o] 86% & R FFE 112 753130 R =025
(3:7 = ol & o}AlE o] E: 2T,

[142] 'H NMR (500 MHz, DMSO-dg) 6 8.80 (s, 1H), 8.45 (d, /=8 Hz, 1H), 8.05 (d, J =
7.5 Hz, 1H), 7.70 (t, J = 8.0 Hz, 1H), 7.63 (s, 2H), 7.23-7.22 (m, 2H), 3.92 (s, 3H). *C
NMR (125 MHz, DMSO-Dy) 165.9, 150.3, 131.0, 130.8, 130.7, 130.5, 130.3, 129.6,
127.1, 127.1, 127.0, 122.6, 122.3, 52.4. ESI MS (m/e) 253.10 [M+H]*.

[143]

[144] 3-2) 318LE 12a: vl ¥l 3-(1-WEl-1H-® Z[d]o] vt} £ -2-2) Wl £ o 9] E [Methyl
3-(1-methyl-1H-benzo[d]imidazol-2-yl)benzoate]

[145] 0°Coll 4] DMF(5 mL)°ll &3 ¥ 60% A% 3] = 2}°] =(0.05 g, 1.24 mmol)7}
DMF(5 mL)°ll €3 ¥ 335 11(0.21 g, 0.82 mmol)oll H71E At} EFE&
2A|ZE F ok APl A ﬁHPH )T} ofo] @ v ¥H0.06 mL, 0.91 mmol)o] F 7} 11
25X ZF 5o i E Qi BEg-E-& o€ oAl H o] E & 3| A H AT} {7 F S
2 A H ¥ 5L, Nap,SO, el A Az=A Zl o, 213t 55 2 MPLCE A A6t
91% T8 33HE 1205 53T Ry =0.25 (4:6 = o o} A gl o] E. 3 4h,

[146] 'H NMR (500 MHz, CDCl;) & 8.44 (s, 1H), 8.19 (d, J= 8.0 Hz, 1H), 8.02 (d, /= 7.5
Hz, 1H), 7.85-7.83 (m, 1H), 7.63 (t, J = 8.0 Hz, 1H), 7,43-7.41 (m, 1H), 7.37-7.33 (m,
2H), 4.0 (s, 3H), 3.90 (s, 3H). 3C NMR (125 MHz, DMSO-Dy) 8 166.6, 152.8, 143.0,
134.0, 130.9, 130.8, 130.4, 129.2, 123.2, 122.8, 120.1, 109.9, 52.5, 31.97. ESIMS (
m/e) 267.11 [M+H]*.

[147]
[148] 3-3) 3}3E 12b: W ¥l 3-(1-o ¥l 1H-#l Z[d] o] W] T} 55-2- )Wl o] o] E [Methyl
3-(1-ethyl-1H-benzo[dlimidazol-2-yl)benzoate]
[149]  0°CollA] DMF(5 mL)°ll &3] ¥ 60% A& 3Fo]l =&}°] =(0.05 g, 2.04 mmol) 7}
DMF(5 mL)oll €38 ¥ 3}3-% 11(0.20 g, 0.81 mmol)°ll F 7} At} E£3E-&
2A1ZF B ok A 2o A WPH 1T} o}o] @ 5o ¥H0.07 mL, 0.89 mmol)©] 3 7}¥ a1
25X ZF 5o i E Qi BEg-E-& o€ oAl H o] E & 3| A H AT} {7 F S
E 2 A A ¥ 31, Na,SO, ol Al A=A H o, 79t 53 2 MPLCE 4 A 8} <]
11% =& 2 335 1205 =53t R = 0.28 (4:6 = o © o} A Bl o] E: & 4,
[150] 'H NMR (500 MHz, CDCL) & 8.41 (s, 1H), 8.19 (d, J = 8.0 Hz, 1H), 7.97 (d, J = 8.0
Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.63 (t, J = 8.0 Hz, 1H), 7.45 (d, J = 9.5 Hz, 1H),
7.36-7.26 (m, 2H), 4.31 (q, J = 7.5 Hz, 2H), 3.96 (s, 3H), 1.50 (t, J = 7.0 Hz, 3H). 3C




16

WO 2020/091204 PCT/KR2019/010443

[151]
[152]

[153]

[154]

[155]
[156]

[157]

[158]

[159]
[160]

[161]

NMR (125 MHz, DMSO-Dy) 6 166.6, 152.4, 143.3, 135.5, 133.9, 131.1, 131.9, 130.8,
130.3,129.2, 123.1, 122.7, 120.3, 110.2, 52.5, 39.9, 15.4. ESIMS (m/e) 281.13 [M+H]

+

3-4) 3} E 12¢ WlE 3-(1-Z 2 JH- W Z[d]o]H]thE2-ahdl xo ol E
[Methyl 3-(1-propyl-1H-benzo[d]imidazol-2-y)benzoate

0°Coll 4] DMF(5 mL)°ll &3] ¥ 60% A& 3Fo]| =&}°] =(0.07 g, 1.78 mmol) 7}
DMFE(5 mL)oll €39 335 11(0.30 g, 1.19 mmol)oll H7FE At &2
A ZF Fok A 2o A HEE] QI T} ofo] @ &3 2 F(0.12 mL, 1.31 mmol)©]

A 74E 51 8A[ZE EQF WHEE ATE Wh-EE-2 o € o} AH o] EE A ¥ gt}
Fr715E B2 AA E 5L, Na,SO, ol A A=A 7 o, 78t 55 2 MPLCE
AAF] 28% TEHZ 3FEE 12¢85 58 A T R =032 (3:7 =¥

oL Al ] o] E:F 4.

'H NMR (500 MHz, CDCL) 6 8.38 (t, J = 1.0 Hz, 1H), 8.17 (td, J = 8.0 Hz, 1.0 Hz,
1H), 7.94 (td, J = 7.5 Hz, 2.0 Hz, 1H), 7.83-7.81 (m, 1H), 7.59 (t, J = 8.0 Hz, 1H),
7.42-7.40 (m, 1H), 7.31-7.29 (m, 2H), 4.19 (t, J = 7.5 Hz, 2H), 3.93 (s, 3H), 1.87-1.82
(m, 2H), 0.85 (t, J = 7.0 Hz, 3H). 3C NMR (125 MHz, CDCl;) § 166.4, 152.6, 143.1,
135.7, 133.9, 131.1, 130.7, 130.2, 129.1, 123.0, 122.5, 120.1, 110.3, 52.4, 46.4, 23.3,
11.2. ESI MS (m/e) 295.14 [M+H]*.

3-5) 313tE 12d . W ¥ 3-(1-F e 1H-# Z[d] o] Pt} £-2- 'l Z o] o] E [Methyl
3-(1-butyl-1H-benzo[d]imidazol-2-yl)benzoate

0°Coll A DMF(5 mL)°ll &3l ¥ 60% A3+ 3Fo] =e}o] =(0.07 g, 1.78 mmol) 7}
DMFE(5 mL)oll €39 335 11(0.30 g, 1.19 mmol)oll H7FE At &2
A7 ok A o A wHEE T} o}o] @ =R EH0.15 mL, 1.31 mmol)©] 75 L
8AIZE F ot MREE QlTh Hh-E- 52 ol E oA E| o] ER S A H YT /7] 5
2 A A 5L, Na,SO, ol A A1z 7 o, 73t 55 X MPLCE g Al 5t
79% 55 =2 3}3HE 12dE 5389t Rf = 0.33 (3:7 = o & o} A H o] E: 3 4h,

'H NMR (500 MHz, CDCL,) 6 8.39 (t, J = 1.5 Hz, 1H), 8.17 (td, J = 7.5 Hz, 1.5 Hz,
1H), 7.95 (td, J = 8.0 Hz, 1.5 Hz, 1H), 7.83-7.81 (m, 1H), 7.60 (t, J = 8.0 Hz, 1H),
7.43-7.41 (m, 1H), 7.32-7.28 (m, 2H), 4.23 (t, J = 7.5 Hz, 2H), 3.93 (s, 3H), 1.84-1.78
(m, 2H), 1.31-1.24 (m, 2H), 0.85 (t, J = 7.5 Hz, 3H). *C NMR (125 MHz, CDCL,) &
166.4, 152.5, 143.1, 135.7, 133.9, 131.1, 130.8, 130.7, 130.2, 129.1, 123.0, 122.7,
120.1, 110.3, 52.4, 44.7, 31.9, 20.0, 13.6. ESI MS (m/e) 309.16 [M+H]*.

3-6) 313t= 13 : 3-(AH- M Z[d]oln| thE-2-2) N-sfo] = E Al Wl =oln] &

[3-(1H-benzold]imidazol-2-v1)-N-hvdroxybenzamide
0°Coll A Wl ghE(5 mL)oll &3 ¥ AL slo] =52 0}71(3.72 g, 53.51 mmol)©]
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[162]

[163]
[164]

[165]

[166]

[167]
[168]

[169]

H ¥F2-(5 mL)ol &38| =23 24E(3.00 g, 53.51 mmol) 2ol 715 At}
E3EL 0°CA A 155 Bt wEky] a1, A Astd ol Al A" F o
o E AR E AT 0°Cell A Bl Egbslo] =210 mL)ol| &3 33 =
11(0.3 g, 11.89 mmol) &N o] A & A 2 sto|=E2olwule] H7lE a1 5
SO A A7 F ot ke Q). £ 322 3N HClel 9 &)l pH 72 F31 % ¢l a1,
e ofMEl o] ER FEZH ) §7]F S NapS0O, ol A 7123 a1, 7Sk
FEHY o, MPLCE A A 33% &2 3T 138 =533

'H NMR (500 MHz, DMSO-Dy) & 10.12 (brs, 2H), 8.91(s, 1H), 8.72 (d, J = 8.5 Hz,
1H), 8.22 (d, J = 8.0 Hz, 1H), 7.86-7.83 (m, 3H), 7.56-7.54 (m, 2H). *C NMR (125
MHz, CD;OD) & 167.5, 149.5, 135.4, 133.9, 133.0, 131.5, 132.8, 129.9, 127.9, 124.2,
115.1. ESIMS (m/e) 254.09 [M+H]-.

3-7) 315 E 14a .
N-stol =S A]-3-(1-wW - 1H-W Z[d]o| vt} £ -2- )Wl = ol =
[N-hvdroxy-3-(1-methyl-1H-benzo[d]imidazol-2-vl)benzamide]

0°Coll A M BHE-(5 mL)oll &3 G4k sho] =52 0171 (3,72 g, 53.51 mmol)©|
] €H-&-(5 mL)oll &3l ¥ A3} ZEE(3.00 g, 53.51 mmol) &0l F 7FE e},
ZFE20°Co A 157 &t nRkE a1, I A AstdFol AH T of A
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
12a(0.30 g, 11.89 mmol) -2 o] A& | =¥ Sto]l =FAolrlol] H7tx a1 5 Y
Z 5o A 3AIZE ot wRbE Qi T}, £33 E-2 ol | ELte] ofdl] pH 7R
S 3tE a1, ol e ol A H o] ER FEH ST 7152 Nap,SO, Aol Al 11z a1,
At FE5EH Ao, MPLCE A A3l 49% 8 =2 3131E 1405 53131

'H NMR (500 MHz, DMSO-Dg) & 11.4 (s, 1H), 9.24 (s, 1H), 8.23 (s, 1H), 8.01 (d, J
=8 Hz, 1H), 7.94 (d, J = 8.5 Hz, 1H), 7.71-7.62 (m, 4H), 7.33 (m, 2H), 3.90 (s, 3H) 1
C NMR (125 MHz, DMSO-Dy) 8 163.6, 152.4, 142.5, 136.5, 133.3, 131.9, 130.4,
129.0, 128.1, 127.7, 122.6, 122.2, 119.1, 110.8, 31.8. ESI MS (m/e) 268.11 [M+H]*.

3-8) 3151 & 14b -
3-(1-o =& -1H- M 2 [d]o] 1] t}£-2-9)-N-Bl o] E E AWl = o} m] =
[3-(1-Ethyl-1H-benzo[d]imidazol-2-v1)-N-hvdroxybenzamide]

0°Coll A M BHE-(5 mL)oll &3 G4k sho] =52 0171 (3,72 g, 53.51 mmol)©|
] €H-&-(5 mL)oll &3l ¥ A3} ZEE(3.00 g, 53.51 mmol) &0l F 7FE e},
E3 =2 0°Col A 154 <t wRkE a1, | AstdFol AAE F o dE
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
12b(0.30 g, 11.89 mmol) &N o] A 2 A2 ¥ slo]| =& olnle] H7lE a1 FAd
2 5o A 3AIZE E-o kR i) £3HE-2 3N HCIol| 9] & pH 72 T3} ¢l L,
ol ol AlH o] EE & Uth F7] 52 Nap,SO, el A 7125 a1, 745t
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[170]

[171]

[172]

[173]

[174]

[175]
[176]

[177]

[178]

FZE2E QoW MPLCE A8t 43% 8 2 335 14b3 53190t}

'H NMR (500 MHz, DMSO-D¢) & 8.33 (s, 1H), 8.12 (d, J = 8 Hz, 1H), 8.03 (d, /=8
Hz, 1H), 7.74-7.67 (m, 3H), 7.33-7.25 (m, 2H), 4.33 (q, J = 7 Hz, 2H), 1.36 (t, J =7
Hz, 3H) 3C NMR (125 MHz, CD;OD) & 168.4, 152.,5, 141.9, 135.0, 132.9, 131.0,
130.0, 129.9, 128.9, 123.2, 122.7, 118.5, 39.4, 14.1. ESI MS (m/e) 282.12 [M+H]".

3-9) 3H3E 14c:

N-stol = FA]-3-(1-Z 2 A [H- W Z[d]o] v t}=£-2-ohywl = ol =
[N-hvdroxy-3-(1-propyl- 1H-benzo[d]imidazol-2-y])benzamide]

0°Coll A Wl ghE(5 mL)oll &3 ¥ AL 8ol =520} 71(2.83 g, 40.71 mmol)©]
H ¥H2-(5 mL)ol) &3 @ =232 E(2.28 g, 40.71 mmol) -2 ol 715 A}
E3 =2 0°Col A 154 <t wRkE a1, | AstdFol AAE F o dE
o E AR E AT 0°Cell A Bl Egbslo] =210 mL)ol| &3 33 =
12¢(0.28 g, 0.90 mmol) &<} o] X| & A % ¥ o] == olule] H7lE a1 A
2L A AR F ot ik QlT), E3E-2 ol M| B4l o F pH 7R
T 3E a1, ol e ol A H o] ER FEH T 7152 Nap,SO, Aol Al 71z a1,
At s e, MPLCE A8t 55% & 2 33t E 14cE5 5383 th R,
=022 (8:2 = o & oAl o] E: & 4.

'H NMR (500 MHz, DMSO-Dg) & 11.39 (s, 1H), 9.14 (s, 1H), 8.09 (s, 1H), 7.89(d, J
= 6.5 Hz, 2H), 7.67-7.62 (m, 3H), 7.28-7.21 (m, 2H), 4.25 (t, J = 7.5 Hz, 2H), 1.66 (q,
J = 6.5 Hz, 2H), 0.69 (t, J = 7.0 Hz, 3H). *C NMR (125 MHz, DMSO-Dy) & 163.5,
152.3, 142.6, 135.8, 133.2, 131.7, 131.2, 129.1, 128.2, 127.6, 122.6, 122.1, 119.3,
111.1, 45.6,22.7, 11.0. ESIMS (m/e) 296.13 [M+H]*.

3-10) 3131& 14d -
3-(1-FE-1H- W Z[d]o] v t}-2-9)-N-Sfo] = F A Wl = oln] =
[3-(1-Butyl-1H-benzo[d]imidazol-2-v1)-N-hvdroxybenzamide]

0°Coll A # ¥H-&(5 mL)°ll 83l ¥ A4k dho] =54 o} nl(2.83 g, 40.71 mmol)©]
| €h-&-(5 mL)oll &3l ¥ A3} ZEH(2.28 g, 40.71 mmol) <ol H 7FE AT},
E3 =2 0°Col A 154 <t wRkE a1, | AstdFol AAE F o dE
T E ARG E AT 0°Coll A Bl Evfeto] =R SF (10 mL)ol &3 H 3} e
12d(0.28 g, 0.90 mmol) & o] Al & A ZH dfo] == ollo] H7 xa T
Z 5o A 3AIZE ot wRbE Qi T}, £33 E-2 ol | ELte] ofdl] pH 7R
T 3E a1, ol e ol A H o] ER FEH T 7152 Nap,SO, Aol Al 71z a1,
At s E e, MPLCE 4 A|ste] 50% & 2 313t E 14dE 53tk R,
=0.28 (8:2 = o & o} A El| o] E: &),

'H NMR (500 MHz, DMSO-Dg) & 11.45 (s, 1H), 9.21 (s, 1H), 8.15 (t, J = 1.5 Hz,
1H), 7.95-7.92 (m, 2H), 7.71-7.66 (m, 3H), 7.33-7.25 (m, 2H), 4.32 (t, J = 7.5 Hz, 2H),




19

WO 2020/091204 PCT/KR2019/010443

1.69-1.63 (m, 2H), 1.18-1.10 (m, 2H), 0.74 (t, J = 7.5 Hz, 3H). C NMR (125 MHz,
DMSO-Dg) 6 163.4, 152.3, 142.6, 135.7, 133.3, 131.7, 130.8, 129.0, 128.0, 127.6,
122.7,122.1,119.3, 111.1, 43.8, 31.3, 19.2, 13.3. ESI MS (m/e) 310.15 [M+H]*.

[179]
[180] [AA] o 4] 3}3HE &4 (17a-b)
[181] [HF-5-2] 4]
[182] 0
s ;:@;_Me GGgMe NHOH
P 2 ;..—..ﬂ‘» (\ e N /‘“"i
Qﬂm + OHC—y J: >-—C } m{j X‘HU}
1538 X=0 10 162 X=0 1fa X=0
15h X =8 16b X =5 1h X =8

[183] A7 dk-&-
[184] A}7] Wh-g-2]
7

= FE 17a-17bol) tl 3k 3HA 4 & el
= 7] vk 29 2], 3}3HE 15a-15b9) 109] L] = 9]
=l 28] 35 Ee 3 E 16a-16bS TAISHE A HA A =TF E 4]
AT}, 18] 3kl 9-2]3= DMFO A 313F= 15a-15b<} 109] ¢t 8] =9
Al QFs U E F-Zv]| a1¢] $(sodium cyanide-catalyzed cyclization)E 3 8} 31 a1
TH O R 44-67% TR E BT E 16a-16bE F53ATH Ao g 9 a]b
] €H-2-o)| A NH,OH®} KOHZ 3} 3= 16a-16boll 4] 313t 17a-17b2 2] A 32
Atk Bo} A sHA = str] 9 2
[185]
[186] 4-1) 3131 = 16a : Wl ¥ 3-CHl 2 [d] S AFE-2- ¢l 29 o] E [Methyl
3-(benzo[d]oxazol-2-yI)benzoate]
[187]  DMF 40 mLell £3j ¥ 2-o} 1] =] (0.50 g, 4.58 mmol) 3} W &l
3-3F 2 ol o] E(0.75 g, 4.58 rnmol)7} WAFA A o 2ol H 7 AT
“1e]al Ur*i 3 E3E 2 60°C, EE}*ELOM 4/“1 b &k algkE] it

0.46 mmol)oﬂ A7 E Aok 7] vk i??}%fi *‘SLOﬂ A1 24413k 5<F
WREE QATE 7] £ A w5 E A Aol &l A H o 67% TEE

33HE 1628 538 T Ry =0.25 (1:9 = o & o} A gl o] E: & 4h,

[188] 'H NMR (500 MHz, DMSO-Dy) & 8.70 (s, 1H), 8.43 (d, J = 8.5 Hz, 1H), 8.17 (d, J =
8.0 Hz, 1H), 7.84-7.82 (m, 2H), 7.77 (t, J = 7.5 Hz 1H), 7.48-7.41 (m, 2H), 3.92 (s,
1H). *C NMR (125 MHz, CDCls) & 166.3, 162.2, 150.9, 142.1, 132.5, 131.8, 131.2,
129.3, 128.8, 127.7, 125.6, 124.9, 120.3, 52.5. ESI MS (m/e) 254.08 [M+H]".

[189]

[190] 4-2) 3}31& 16b : W& 3-(Hl Z[d]E] o} £-2- )Ml ¢ o] E [Methyl
3-(benzo[d]thiazol-2-yl)benzoate]

[191]  DMF 40 mLol &3 ¥ 2-o} 1] = E] @ 3 &(0.50 g, 4.58 mmol) T} =] €l
3-FE 2l Z ol ] E(0.66 g, 4.58 mmol) 7} #-AFA| (A o] 7 7))ol  7FE AT
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[192]

[193]
[194]

[195]

[196]

[197]
[198]

[199]

[200]

T YA RS EE-2 60°C, 2F SeFaT oA 44 F Fob aakE QAT

4AZEF, 7] R £ =2 A Lo A WZbE o] ARV EF(0.02 g, 0.46

mmol)°l] H7FE UT) A7) HE-8 EE-2 Al 2o A 244 7F F <ok nwnbE ¢l T}

A171 3= 7.% 5y 3 Aol o) Ao 44% TEZ SI5HE 16bE
53tk Re=0.26 (1:9 = o & oA B o] E: 4.

'H NMR (500 MHz, DMSO-Dy) 6 8.57 (s, 1H), 8.26 (d, J=7.5Hz, 1H), 8.13(d, J =
7.5HZ, 1H), 8.08 (d, J = 8.5 Hz, 2H), 7.68 (t, J=7.5 Hz, 1H), 7.55 (t, / = 8.0 Hz, 1H),
7.46 (t, J=8.0 Hz, 1H), 3.90 (s, 3H). *C NMR (125 MHz, CDCl;) 6 166.8, 166.4,
154.1, 135.1, 134.0, 131.8, 131.6, 131.1, 129.2, 128.6, 126.5, 126.5, 125.5, 123.4,
52.4. ESIMS (m/e) 270.06 [M+H]".

4-3) 313 = 17a : 3-(H 2 [d]FALE-2-9)-N-3to] = EA M = ol =
[3-(Benzo[d]oxazol-2-v1)-N-hydroxybenzamide]

0°Coll A W BHE-(6 mL)°ll 83l Al sto] =52 0}11(3.70 g, 53.31 mmol)©]

] €426 mL)oll &l @ 232 F(2.99 g, 53.31 mmol) & Aol H7HE i)
ZFE20°Co A 15% &t nRkE a1, A | A A AE oA
I E AREE ST 0°C ol A EﬂEa}oMEi%%uz mL)°ll &3l H 3=
16a(0.30 g, 1.18 mmol) &N o] A & A ZH slo| =& Aolwlof] H71Ea 5
== A 3AI L EQF L HEE Sl T ib‘% < 3N HCI®l 2]38] pH 7% 5315 $aL

ol ol AlH o] EE & Uth F7] 52 Nap,SO, el A 7125 a1, 745t
FE5E o, MPLCE A A|3Fe] 50% & 2 33E 1728 5 o}oﬂv}

'H NMR (500 MHz, DMSO-Dy) & 11.52 (s, 1H), 9.24 (s, 1H), 8.61 (s, 1H), 8.33 (d, J
=7.5Hz, 1H), 8.0 (d, J = 8.0 Hz, 1H), 7.83 (t, J = 8.0 Hz, 2H), 7.71 (t, J = 8.0 Hz,
1H), 7.46-7.43 (m, 2H). *C NMR (125 MHz, DMSO-Dy) & 163.2, 161.7, 150.3, 141.4,
133.8, 130.1, 129.4, 129.7, 126.7, 125.9, 125.1, 120.0, 111.1. ESI MS (m/e) 255.08
[M+H]".

4-4) S}9HE 17b : 3-(A & [d]E] o} -2- ) -N-sto]| = E Al ol =
[3-(Benzo[d]thiazol-2-y1)-N-hydroxybenzamide]

0°Coll A W BHE-(6 mL)°ll 83l Al sto] =52 ol nl(2.32 g, 33.42 mmol)©]

H BF&-(6 mL)ol| &8l ¥ 4Fs}ZHF(1.87 g, 33.42 mmol) 8- o] 7= o)
Z3E 2 0°Co A 15% &<t nlRky a1, M AstEF AAE F o A2
TR AR E AT 0°Cell A H E et ato]l &R gh(12 mL)ell &3 BHehE
16b(0.20 g, 0.74 mmo) &N o] A 2 A2 H slo]| = Aolrnlel] 7t a1 5o
5o A 3AIE FRF nREE T} E =2 3N HCIOl &3l pH 72 5315 1AL

ol e ofAlH o] ER FEE ATt F 715 Na,SO, el A 25 o, 7k}
&N o, MPLCE G A8t 4% &= 3= 17b5 F5331th

'H NMR (500 MHz, DMSO-Dg) 6 11.51 (s, 1H), 8.47 (s, 1H), 8.24 (d, J = 8.0 Hz,
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1H), 8.20 (d, J=7.5 Hz, 1H), 8.11 (d, J=8.0 Hz, 1H), 7.94 (d, J=7.5 Hz, 1H), 7.67
(t,J=7.5Hz, 1H), 7.58 (t, J = 7.0 Hz, 1H), 7.50 (t, / = 7.0 Hz, 1H). BC NMR (125
MHz, DMSO-Dy) 6 166.6, 163.3, 153.5, 134.6, 133.9, 133.1, 129.8, 129.7, 129.6,
126.9, 125.8, 125.6, 123.1, 122.6. ESI MS (m/e) 271.05 [M+H]*.

[201]

[202] [A & o 1] SH-SYSY M EFo| A o] & 22 & 3} (anti- prollferatlve effect)

[203] AT A Aol 1 WA Ao 45 F8ll o] S5d AV S EES o] &5t
AZE ot Hol A A7 BAEF] Al Bl QI AAE BAEE Al EZF

SH-SY5Y®ll thét & -4 &Aool sl 2ALskA
[204] 1Al w <k
[205] SH-SY5Y M+ ~EFlEnlo] Al (streptomycin) 500 mg/mL,

] -2 ¥ (penicillin) 100 units/mL, ¥ 10% A EH o} & X (FBS) .2 H 5% a1
= FEF(L-glutamin)©| 2}+= DMEM(Dulbeco’s Modified Eagle’s Media)

HH Ao A ) ] ek, Al 3= 5 7t 71(37 °C, 5% CO)ll AT 3 = of

Hl] %F = AT
[206]
[207] 2. AlE A i}
[208] &tV E 12 A 1o e & T4 2 APl whE A2, 12A1F 9

M 3> SH-SY5Yel tff 8 Al 3 =4 (Cytotoxicity) &k, = 471 3}3t=ol 2] 3

M Ee] FA o] Arbo 7 ThA Y= =7k H U -5 % 4k(Gls; Half maximal growth

inhibition concentration)< Y- EF T}
[209] [3%E1]

shet= R *SH-SYSY | 33& R SH-SY5Y
(GLso;uM) (GLso;uM)
5 N-H 60 13 N-H >100
6a N-Me 58.3 14a N-Me >100
6b N-Et 38.1 14b N-Et 28.2
6C N-Pr 54.7 l4c N-Pr 34.6
6d N-Bu 26.8 14d N-Bu 20.7
9a 0 25.7 17a 0 17.5
) S 2.01 17b S 21.4
SAHA 2.90
[210] 1S Fxet

A, 3}3HE 9bi= SH-SYSY Al 50 ) 3 Gl 3ol 2.01uM o2
a8 =2 g4S et leh. vl oFE SAHA T3 SH-SY5Y
Al o) T el 2.90uM ] Glsp 4L 22 73k & -4 & & e tE A7
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[211]

[212]

[213]
[214]
[215]

[216]

[217]

SAHA= ¢Fo] A0l 33 TAH E P X 28 X 8 &= AL ¥ 3= oF 2ot}

gtk (para)-* FHE Wl = o] 1] t}Z=(benzimidazole) A 59} 6a-6d+=
Hll £ B] 0} & (benzothiazole) A 13tz 9be} Bl mlako] 38.1-60uM 74 5= 2] Gl
Ao A or v g T2 B4 Boluh, WlzoluthE S1F 6 B4
Axpoll A ] 71 & 21817]3= 26.8uM 2] Gl Fh o2 & 2] &4 a7}
27]-6‘]-0 Btk 74 e el 332 ope] 3 YA Al AlA Y AE VA=

| < A} (benzoxazole) 9at Glsy 4L°] 25.7uM =, E}ﬂ‘j ob Bt} 120 & 72 %
f%} T2 A& AT 13 ofnf 3 4 9] 4574 (hydrophobicity)©]
HDAC FAohe] At Al 54l 5.8 L} A3 8}7] ol .

3B 14b-14dE E 38 v g 3hE Wl =z ol u| & Ar] o] A DAk
og, Z2d, g 2 X3 % vd 2] 3] E}EE 13 2 #3717} gl S E
14a9} H] 23}e] SH-SYSY Al EF0] ﬂ%éﬂ A E & F2 @A o] T 1eiut,
2E ve-X 3 335 13, 14a-14d 2 17a-17b%= 3Feb-X] 3HE 2 E] o} = 9b 9}
HlaLshe] o)A o 2 vV B0 3 F24] &4 S VER it

_4

[ Ed 2] 549 Al EF MDA-MB-231 o] A4 9] 3
A7) Ao 1 A A 45 T3 Aol e d

a7 & 2% f HJOP A 3% —rMDA—MB—231°ﬂ ek & Z2 g4 A ;joﬂ =
Avjolt), ¥ 25 28, 33E 9biz MDA-MB-231 Al| 529
Gl #t &2 7P FEs e 3 2 s UrEHH 5L, ¥ 3L oFE SAHA W3

51 5}
[SR=RTg= 7W &g 33k = 9b4 3 92 ﬂM AP PN =
9a+= Gl 4kol 8.31uM=, 3}5= 9b Bt} & 75 siy =& 3 F24 24
A 3-8k}

[3£2]
33t = R MDA-MB-2 | 3&}3& R MDA-MB-2
31(Gl5p;uM) 31(GLs5p;uM)
5 N-H 15.6 13 N-H >100
6a N-Me 40.3 14a N-Me >100
6b N-Et 15.6 14b N-Et >100
6¢c N-Pr 44.6 l4c N-Pr 62.1
6d N-Bu 355 14d N-Bu 60.8
9a O 8.31 17a O 47.9
9 S 3.86 17b S 23.1
SAHA 3.16
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[218]

[219] [2 8 o 3] 33E 9be] H1975, A549, HeLa A| EF 0| A o] & 4] 53}

[220] A7) Asla] [ D20 A o g 24 AL 1ol 3}3E ghE o] &5},
H] 24| 325 o A 3 H1975, 1 9F Al £ A549, AF3- 7 5-¢F 4| 355 HeLaol of 3
o 2 2o tisl 2AFsERA T

[221] [E3]

3= H1975(GlIsp;uM) A549(GIsp;uM) HeLa(Glsy;uM)

9b 3.71 15.6 13.5

[222] A7 332 B AAMEH S A ZF H1975, # & Al 25 A549, 2 Ao 74 ¢

A

[223]

[224] (284 E2Y FAF &4

[225] H] 32 A| 3£ 4] 2 Anchorage-independent cell growth)-2 A| 32 kete] B2l o] 31
HAE M7 A WS S o w A 5 9= 582 Hedn Ag
$Hd (softagar) TRV P A2 Al 9|2 A 2GS TE S
ZAst7] Aal de] AR E = ot 1l ste], vl Agk gh FHEY
A3 wAlol of &l v A A2 Aol A 31 9be] A EaE AT

[226]

[227] 1. A& vl

[228] SH-SY5Y M3+ 1.2% 3 (agar) 3 317 69 &2 o] Eol] A =5 9] 31(4x105
cells/well), 235 9b3= 1uM, 3uM, 5uM & 573 =719 o 125 wj % ¥ o)
DMSO(0.5%)+ 73 W& (negative control) 0.2 A}-&-% ST} i & Fo,
F2UE 0.05% 8] 228 ulo] & 8l (erystal violet) & & 10%-7F 9 A1 %] 1}, AF7]
ZEYE 33 SRR AAE F A A

[229]

[230] 2. Al 73? :

[231]  E2v o) A Ao & 3eh= b JA a3E Vet =2
2514, 313HE 9boll 23 SH-SYSY Ml E 2] A 2]i= SH-SYSY 2174 WA L2
Z2Y Ao e A 35 Hehl Ak Al SH-SYSY Al 9] HE Y
A 58 3SR 9be] F57F FUeel whel BE oEH o g Zhadla,
3}3HE 9b2] 3uM F ol A SH-SYSY A7 A E o B2k A EA AL A 2]
%}dg] O%;(ﬂQO-lq_ xﬂjﬂ?ﬂ o;EzL_ )\164 7334_ H]o]ﬂk: Q_GLU 9b7]_l-:_E
o] &4 O 7 SH-SYSY A EZ Q] H|H& A =88 Fapa o w2 oA ES
LU ST

[232]
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[233]  &t7]o) B ko) e 53R 9bS E3EE A B AA oS A s, B
g & o] & gk starA) ghol ofyd whA] A A o &2 A st} gholt.

[234]

[235]  [Ad 1] st 2AHES Y

[236] [Z] 4ol 1-1] 2FA 9] A 2

237) 232 9620 mg, 1 100 mg R T 10 mgd E ki 7L o] F1lste]

AHA & Azl T
[238]  [HWel 1-2] AAS] Az
[239] 3}8HE 9b 20 mg, 5 A E 100 mg, 9 100 mg 2 2 EoFA A vp 1|45 2
ng%éﬂii%%A@ﬂAﬂi%@ﬂﬂﬂﬁﬂ@&ﬂ@ﬂ%ﬂiﬂ%@
[240] [ el 1-3] A o] Az

[241] 3= 9b 10 mg, A E 100 mg, 7 100 mg L 2 elopHA A n1 v 4
2mgs T T S AEA Azl wel drle] Ads EFsta
Al gl Sl EAE Az

[242]  [AWel 1-4 T4ﬂ4ﬂ

[243] 3= 96 10mg, TAME B o7 A R pH 244 s £ ¥
%%0$4ﬂ4ﬂi%@ﬂﬂﬂﬂﬁ%%@mMWMW@%ﬂ%gi

RESC

[244]  [Ael] 1-5] AaiA 9] A=

[245] ﬂ%%%um&mem%%%mmMM@m%Wmﬂmﬂum&
Tep5 A QFA A A 1.44mg, SHehS A QFA R 2 0.18mg B AT

AAGE B T Babel AdaAlel Azl nhela] 95l g Az sk ek,

[246]

2471 A 21 27T A F

[248]  [AWel 2-1] A4 F o A=

[249]  2}3HE 9b 1 mg, WIER] 2312 A 2| EFRl A oA B[] E 70 g, BIEFRIE 1.0

mg, B EF B 10.13 mg, B €Y1 B2 0.15 mg, B €9 B 6 0.5 mg, B]EF B 12 0.2 ug,
HIEF C 10 me, B] &€ 10 pg, Y ZEAolu] = 1. 7mg, FAF 50 pg, FEEAF ZHG
0.5mg) ¥ 7714 Z3E A A14E 1.75 mg, 2Fstoled 0.82 mg,
bt 1Y) 25.3 mg, Al 1IAMZEE 15 mg, A2A 4245 55 mg, A AHZE 90 mg,
B 100 mg, 1 81U 45 24.8 mg) S 7S ohe B S Al 2skal 539
ol upe} 174 E-8 Al kgl

[250] (A Hbe] 2-2] AAS-R ] A%

[251] 3} 9b L mg, T A2} 1000 mg, 2221 100 g, W4 55 2 g, BF-9-71 1

A

ﬁ
o

A5 Thste] A4 000 mi7t B =5 shel, $4 AR A
7o) QW& EFF the, oF 147F Bk 5ol A b @ F, RS A
Go12 ojuhstel W E 2L 8710 Aol WE AU 5 2wt

[252]
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AT 9
g1 sl Bk 1R FAE = 3 s ol o] of st o ' 587k 9
[shebA 1]

%)
t%aﬂ@pmm%ﬁmmqﬂﬂﬁ%hﬁiﬂﬁafHEE%H

[ 2] A
211 1H/”ﬂR~OE;“LNR@11dﬂﬂ al,
& FAEE (CI-CHYE LA AL EH o7 ali=, 31gE =
o7 01_9.7]_‘—5L o
373 A
2 4-(1H-"l £ [d] o] M T E-2- A )-N-3} o] =F A Wl = o] =
ES A4 - TH-A 2 [d] o] v hE-2- )yl = o)
-1H-{l 2 [d] o] M TE-2-A)-N-B8} o] =5 A] il = 0} 1]
E5A-4-(1-22 28 -TH-M 2 [d] o] 1 Hh<E-2- )il = o
4-(1-FE-1H-H 2 [d] o] W] T -2-Y)-N-3l o] EZ A Wl Zofn| &=
4- (M Z[d] 5 ALE2-D)-N-BF o] ZEA] W] 2o}y =,
4-(N Z[d]E] 0} & -2-Y)-N-3l o] = F A il = o} m] =,
3-(1H-W Z[d]o}r| t}&-2-2)-N-3F o] =& A il = o} u] =
N-3to] =5 A]-3-(1-W & - 1H- M Z[d] o] 1| th&-2- )yl = o} v =,
3-(1-o &-1H- M Z[d] o] v] T} Z-2-A)-N-3} o] =& A ¢l = o}u] =
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3-(MZ[d]E] o}FE-2-Y)-N-slo]| =S A Wl Zolu| = 2 o] Fo] X 1ol A]
AetE As Q0= ah=, she= £ o] ofst A o= 5875 e 9.
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