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[0250]

[0251]
[0252]

[0253]
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[0257]
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[0259]
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1-1. Methyl (6-(3-(2-morpholinoethyl)-4-ox0-3,4-dihydroquinazolin-6-y1)-1H-benzol[d] imidazol-2-
yl)carbamate ¢ &4 (AE 3FE 33H4 1-1)

o]

0y
ch,m % LD + @q — L\/Nv_.\” Br
HaN Ao o ~NH Sy

@7 1]6-Bromo—3-(2-morpholinoethyl)quinazol in-4(3H)-one2] €A

5-Bromoanthranilic acid (2.16 g, 9.3 mmole)& Fol&2 30 mlE Hi AL E97]5kdA L3,
triethyl orthoformate (1.39 g, 13 mmole) % 2-morpholino ethylamine (1.69 g, 13 mmole)Z

i, 22= (25 mg, 0.1 mole)E FwiEXA Btk o]F 6AZFst 7Hd g drh. TLCE whgo] 83
A3tH, Aoz yztett. aga, 7t Zﬂ‘?“ro}oq N ek&& Al AT % ethyl acetate 60 mloll
IN-NaOH & 2 FAFZ 242k AHE & 57 NapS0,= dx B ofigitt, 7 5 oS 3}

e ek aAE Al (2.21 g)

1A i

' NMR (400 MHz. CDCls): & 2.51(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.70(t, J=4.76 Hz, 2H, N-CH2), 3.67(t,

J=3.6 Hz, 4H, 2(0-CH2)), 4.08(t, J=4.76 Hz, 2H, N-CH2), 7.57~7.84(m, 2H, ArH), 8.05(s, 1H, ArH),
8.43(s, 1H, -NC-H)

24 2] 6-(4-Amino-3-nitrophenyl)-3-(2-morpholinoethyl)quinazolin-4(3H)-one® ¥A (3] 2-1)

2-Nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (1 g, 3.8 mmole), 6-bromo-3-(2-
morpholinoethyl)quinazolin-4(3H)-one (1.28 g, 3.8 mmole) % K2C03 (1.56 g, 11.4 mmole)S HA E713}t
oA dioxane 25mlell &3gt}. o]F 80C=E 7F<Eet = Pd(dppf)Cl2 (0.14 g, 0.19 mmole)S il 6AI3F &<t
7t SRtk TLCR vbg FRE 99l stal, A SFskiv. ela, AdasntEaddE F3 AAR =
G A S g5tk (0.58g)

5 38.9%,
H MR (400 MHz. CDC13): & 2.55(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.76(t, J=4.76 Hz, 2H, N-CH2), 3.71(t,

J=3.6 Hz, 4H, 2(0-CH2)), 4.14(t, J=4.76 Hz, 2H, N-CH2), 6.24(br. s,, 2H, NH2), 6.95~8.49(m, 7H, Aryl-
H)

@A 3] 6-(3,4-Diaminophenyl )—-3-(2-morpholinoethyl )quinazolin-4(3H)-one2] &A (384 3-1)

6-(4-Amino—-3-nitrophenyl)-3-(2-morphol inoethyl)quinazolin-4(3H)-one (0.58 g, 1.4 mmole)< ™€k 20 ml
o &3] 3 F 10%-Pd/C 0.35 g& Fh3te] Ao wytatt, o] ¥ Hydrazine hydrate (0.75 g, 14 mmole)
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[0264]

[0265]

[0267]

[0268]

[0269]

[0270]

[0272]

[0273]

[0274]

[0275]

[0277]

[0278]

[0279]

[0280]

[0281]

SIHS31 10-2025-0035495

S A7Fe Fof 3AIZE Bt 7ME SR TLCR WS 9l 3 & Ao Wzsitl, gl celite o3
S oy AS I SHIT. I U methylene chloride 20 mlo] ThA] &3lste] F4 MgSO4= Az}, o] &
oy & AASHEY =T 1A S 559k (0.39 )

& 73.5 %,

I NR (400 MHz. CDC13): & 2.55(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.76(t, J=4.76 Hz, 2H, N-CH2), 3.71(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.14(t, J=4.76 Hz, 2H, N-CH2), 6.24(br. s,, 2H, NH2), 6.81~8.47(m, 7H, Aryl-
H)

94 4] Methyl (6-(3-(2-morpholinoethyl)-4-oxo-3,4-dihydroquinazol in-6-yl)-1H-benzold]imidazol-2-
yl)carbamate®] 34 (334 1-1)

6-(3,4-Diaminopheny!)-3-(2-morpholinoethyl)quinazolin-4(3H)-one 0.2 g, 0.5 mmole)¥} 1,3-
Bis(methoxycarbonyl)-2-methyl-2-thiopseudourea (0.29 g, 14 mmole)S 5%-AcOH in Ethanol 15 mlE FF7}3h
T 3N T FEEF ST, A Ee] AW W4 & o3ste w3 1A E 53180, (0.17g)

& 73%

' NIR (400 MHz. DMSO-d6): & 2.55(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.76(t, J=4.76 Hz, 2H, N-CH2), 3.71(t,
J=3.6 Hz, 4H, 2(0-CH2)), 3.75(s, 3H, -OCH3), 4.14(t, J=4.76 Hz, 2H, N-CH2), 7.50~8.38(m, 7H, Aryl-H)

1-2. 3-(2-Morpholinoethyl)-6-(2-(p-tolyl)-1H-benzoldlimidazol-6-yl)quinazolin-4(3H)-one®] &A (3314
1-2)

6-(3, 4—Diaminopheny1)—3—(2—morpholinoethyl)quinazolin—4(3H)—one (0.15 g, 0.4 mmole) 2} p-
methylbenzaldehyde (50 mg, 0.4 mmole);; DMF 10 mlel]l £33k 3 9004 SAIZF wwHksESIT). TLCZ HHES
gkol 3 & Y7}sle] Ethyl acetate 30 m F7het & AAS 10 mlE 33 AFSIY. 283, 5 MgSO,=
Azd F ols) A BHAAG. of F AYARAEIGAE o gao] AAR F vgAe] wAE 53l
Atk (0.1 g)

T8 52.53%

H NMR (400 MHz. CDC13): & 2.38(s, 3H, -CH3), 2.54(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.76(t, J=4.76 Hz, 2H,
N-CH2), 3.69(t, J=3.6 Hz, 4H, 2(0-CH2)), 4.14(t, J=4.76 Hz, 2H, N-CH2), 7.26~8.53(m, 7H, Aryl-H)

1-3. 6-(2-(4-Fluorophenyl)-1H-benzo[d]imidazol-6-y1)-3-(2-morphol inoethyl)quinazolin-4(3H)-one®| ¥4
(3434 1-3)

6-(3,4-Diaminophenyl)-3-(2-morpholinoethyl)quinazolin-4(3H)-one (0.15 g, 0.4 mmole) ¥} p—
fluorobenzaldehyde (50 mg, 0.4 mmole)S DMF 10 mloﬂ L33k & 90% oA SAIZF nwkeFSItE. TLCE WS-
gol 3 T WYZ}3to] Ethyl acetate 30 mlE F713 & AAS 1mlE 33 Ay, 18], F5¢ MgSO4

Azd T o F A9 wEHAQT. o F AYARAEIYYE ol gt AAT F vHA] nAZ F53

H NMR (400 MHz. DMSO-d6): & 2.33(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.76 Hz, 2H, N-CH2), 3.55(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.41~8.40(m, 11H, Aryl-H), 13.08(br. s,, 1H,
NH)
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[0283]

[0284]

[0285]

[0286]

[0287]

[0289]

[0290]

[0291]

[0292]

[0294]

[0295]

[0296]

[0297]

[0299]

[0300]

SIME 3 10-2025-0035495
1-4. 6-(2-(3-Fluorophenyl)-1H-benzo[d]imidazol-6-y1)-3-(2-morpholinoethyl)quinazol in-4(38H)-one<] A
(882 1-4)

6—(3,4—Diaminophenyl)—3—(2—morpholinoethyl)quinazolin—4(3H)—one (0.15 g, 0.4 mmole) ¥} m-
fluorobenzaldehyde (50 mg, 0.4 mmol )3 DMF 10 mloll 8313 & 90%o|A] 5A17F mRksliTt. TLCE HkS-o

kel & ¥ YPzlsle] Ethyl acetate 30 mlE 3718k = AA S 10 nlE 33 AHsA. 28z, T4 MgSO=E
Az & A7 F 3 sF38. o] & AHa=RvEayE o]gste AAS & nAe uAE F53)
Sot.

(0.048 g)

T8 22.85 %

' NIR (400 MHz. DMSO-d6): & 2.33(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.67(t, J=4.76 Hz, 2H, N-CH2), 3.55(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.35~8.41(m, 11H, Aryl-H), 13.19(br. s,, 1H,
NH)

1-5. 6-(2-(4-Chlorophenyl)-1H-benzo[d]imidazol-6-y1)-3-(2-morpholinoethyl)quinazol in-4(8H)-oned] A
(3484 1-5)

6-(3,4-Diaminophenyl )-3-(2-morpholinoethyl)quinazol in-4(3H)-one (0.15 g, 0.4 mmole) ¥} p-
chlorobenzaldehyde (58 mg, 0.4 mmole)& DMF 10 mlol]l &3&f3F & 90&=olA 5A]7F wykeldt). TLCE ¥He&
¢l & T W7zbste] Ethyl acetate 30 mlE F7Fst & AASF 10 mlS 33 AHetgdct. 183, 5 NgSO,=

Az F o3 ¥ 249 wEFeT. o ¥ AdAREIANE ol gt FAT F WP WA 53

5 37.68 %,

H NMR (400 MHz. DMSO-d6): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.76 Hz, 2H, N-CH2), 3.55(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.14(t, J=4.76 Hz, 2H, N-CH2), 7.62~8.40(m, 11H, Aryl-H), 13.14(br. s, IH,
NH)

1-6. 6-(2-(2,4-Dihydroxyphenyl )-1H-benzo[d]imidazol-6-y1)-3-(2-morpholinoethyl )quinazol in—-4(3H)-one2]
4 (324 1-6)
6-(3,4-Diaminopheny!)-3-(2-morpholinoethyl)quinazolin-4(3H)-one  (0.15 g, 0.4 mmole)®}  2,4-

dihydroxybenzaldehyde (57 mg, 0.4 mmole)S DMF 10 mlel]l |33 = 90=oA 5A17 wwkstgith. TLCE HkS
S 39l 3 & WPZEle] Ethyl acetate 30 mlE F713F & AAS 10 nlE 33 AAHSAT. 28112, 4 MgS0s
2 7123 & Aq7 & 3¢ sFEglvr. o] & A3zt E ol &3ste] AAS & nEAe uAE 5
sh3ith. (0.032¢g)

& 16 %

H NMR (400 MHz. DMSO-d6): & 2.33(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.67(t, J=4.76 Hz, 2H, N-CH2), 3.54(t,
J=3.6 Hz, 4H, 2(0-CH2)), 6.41(s, 1H, -OH), 6.46(d, 1H, -OH), 4.13(t, J=4.76 Hz, 2H, N-CH2),
7.62~8.40(m, 11H, Aryl-H), 13.14(br, s, 1H, NH)

1-7. 6-(2-(5-Fluoro—2-hydroxyphenyl)-1H-benzo[d]limidazol-6-y1)-3-(2-morphol inoethyl )quinazol in-4(3H)-
one®] Al (kdnc-2316)

6-(3,4-Diaminophenyl)-3-(2-morpholinoethyl)quinazolin-4(3H)-one (0.15 g, 0.4 mmole)3} 3-fluoro—6-
hydroxybenzaldehyde (57 mg, 0.4 mmole)E DMF 10 mlol &3&}3+ & 90%olA] 5A17F mwtatgct, TLCE vH-&&
gl ot 3 WJZtslo] Ethyl acetate 30 mlE F713H & AAT 10 nlE 38 AFso. 283, 4 MgSM4=
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[0301]

[0302]

[0304]

[0305]

[0306]

[0307]

[0309]

[0310]

[0311]

[0312]

[0314]

[0315]

[0316]

SIHS31 10-2025-0035495

N
2

A2 F owt ¥ A FEAAG. of F AYAZIEIYNE olg3te] FAF F v 1AS F53

Z=
Ak, (0.091 g)
T8 45.73 %

HONMR (400 Miz. DMSO-d6): & 2.46(t. J=3.6 Hz, 4H. 2(N-CH2)). 2.63(t. J=4.76 Hz. 2H. N-CH2). 3.54(t.

J=3.6 Hz, 4H, 2(0-CH2)), 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.06~8.42(m, 11H, Aryl-H), 13.07(br. s,, 1H,
NH)

1-8. 6-(2-Cyclohexyl-1H-benzo[d]imidazol-6-y1)-3-(2-morpholinoethyl)quinazolin-4(3H)-one? A (34
1-8)

6-(3,4-Diaminophenyl)-3-(2-morpholinoethyl)quinazol in-4(3H)-one (0.15 g, 0.4 mmole) ¥}
Cyclohexylbenzaldehyde (46 mg, 0.4 mmole)& DMF 10 mlell &3]3t & 90%ol|A 5A1%F wwkstgith. TLCE vH-3
S 3¢l 3 & Yztsle] Ethyl acetate 30mlE 3718k & AAGF 10 ml S 33 AHsQet. 281, F5 MgS0,
2 1xg T o7 F g FF3QlYE. o] & AFARvESHIE o] &ete] AT T v uAE F5

sFATE. (0.030 g)

& 16%,

' NR (400 MHz. DMSO-d6): & 1.23(m, 2H, J=11 Hz, Hexyl-H), 1.33(m, 2H, J=11 Hz, Hexyl-H), 1.58(m,
2H, J=11 Hz, Hexyl-H), 1.71(m, 2H, J=11 Hz, Hexyl-H), 1.82(m, 2H, J=11 Hz, Hexyl-H) 2.46(t, J=3.6 Hz,
4H, 2(N-CH2)), 2.63(t, J=4.76 Hz, 2H, N-CH2), 2.87(m, 1H, J=11 Hz, Hexyl-H), 3.53(t, J=3.6 Hz, 4H,
2(0-CH2)), 4.12(t, J=4.76 Hz, 2H, N-CH2), 7.49~8.35(m, 7H, Aryl-H), 12.26(br, s, 1H, NH)

1-9. 6-(2-Cyclopentyl-1H-benzol[d]imidazol-6-y1)-3-(2-morpholinoethyl)quinazolin-4(3H)-one] A (33}
2] 1-9)

6-(3,4-Diaminophenyl )-3-(2-morpholinoethyl)quinazol in-4(3H)-one (0.15 g, 0.4 mmole) T}
Cyclopentylbenzaldehyde (40 mg, 0.4 mmole)= DMF 10 mlol]l £33k 3 90%o|A 5A)7F wwkslich, TLCE |
S5 g9l 3 & WyZEle] Ethyl acetate 30 mlE F718F & AA4 10 mlE 33 AZsAT. a8, ¢
MgSO,2 AZs & oz} & 7eF FF3%it). o] & AYPIARvE I IE o] &sto] HAS = nFAe] 1A

FESFATE. (0.024 g)

mlru

T8 13.3 %

T NR (400 MHz. DMSO-d6): & 1.65(m, 2H, J=4.4 Hz, pentyl-H), 1.78(m, 2H, J=4.4 Hz, pentyl-H),
1.91(m, 2H, J=4.4 Hz, pentyl-H), 2.09(m, 2H, J=4.4 Hz, pentyl-H), 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)),
2.63(t, J=4.76 Hz, 2H, N-CH2), 3.32(m, 1H, J=4.4 Hz, pentyl-H), 3.53(t, J=3.6 Hz, 4H, 2(0-CH2)),
4.12(t, J=4.76 Hz, 2H, N-CH2), 7.51~8.36(m, 7H, Aryl-H), 12.28(br, s, 1H, NH)

1-10. 6-(2-(4-Methoxyphenyl)-1H-benzo[d]imidazoyl3-(2-morpholinoethyl)quinazolin-4(3H)-oned] &4 (3
3h2] 1-10)

6-(3,4-Diaminophenyl )-3-(2-morphol inoethyl )quinazolin-4(3H)-one  (0.13 g, 0.35 mmole)3} 2, 4-
difluorobenzaldehyde (48 mg, 0.35 mmole)S DMF 10 mlel]l &3l3F & 90=oA HAIZF ¥kslsictt. TLCE Hh$-
S 39l 3 & WPZEle] Ethyl acetate 30 mlE F7F3F 3 AAS 10 mlE 33 AAHSAT. 28112, F4 MgS0s
2 123 & g7 & 3¢ sFEglv. o] & AdametEaaE ol &ste] A & ngAe] uAE
sFiTt. (0.070 g)

4

& 41.17 %
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[0317]

[0319]

[0320]

[0321]

[0322]

[0324]

[0325]

[0326]

[0327]

[0329]

[0330]

[0332]
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H MR (400 MHz. CDC13): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.64(t, J=4.76 Hz, 2H, N-CH2), 3.54(t,
J=3.6 Hz, 4H, 2(0-CH2)), 3.85(s, 3H, -OCH3) 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.13~8.39(m, 11H, Aryl-H),
12.90(br. s,, 1H, NH),

1-11. 6-(2-((8-Chloro—4-f luorophenyl )-1H-benzold] imidazoyl3-(2-morpholinoethyl )quinazolin-4(3H)-one<]
#4 (334 1-11)

6—(3,4—Diaminophenyl)—3—(2—morpholinoethyl)quinazolin—4(3H)—one (0.15 g, 0.4 mmole)} 3-chloro—4-
fluorobenzaldehyde (65 mg, 0.4 mmole)S DMF 10 mlol] &3dF & 90%ol A 5A1%F uwkslgtt. TLCE HHS-S
ol 3k & WYz}alo] Ethyl acetate 30 mlE F713F & AAS 10 ml=S 33 Al Fstdcr. 28]ar, B4 MgSOE

AxE F o F A9 wFAGT. o F ARARVEIANE o4 FAT F wgAe] A 55

H MR (400 MHz. CDC13): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.76 Hz, 2H, N-CH2), 3.54(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.63~8.41(m, 10H, Aryl-H), 13.18(br, s, 1H,
NH)

1-12. 6-(2-((2,4-Difluorophenyl)-1H-benzol[d]imidazoyl3-(2-morpholinoethyl)quinazol in-4(3H)-one<] A
(884 1-12)

6-(3,4-Diaminophenyl)-3-(2-morpholinoethyl)quinazol in-4(3H)-one (0.15 g, 0.4mmole) ¥} 2,4~
difluorobenzaldehyde (58 mg, 0.4 mmol e)9~ DMF 10 mloll 833+ & 90X A SAIZF uwkakit). TLCE WHS-&-
kel & & Yztsle] Ethyl acetate 30 mlE 3718k & AA S 10 nlE 33 AHsA. 28z, T4 MgSO=
Azg & o3 & 2 FESY. o] & APIARvEIYIE o &3l A ¢ mEN uAE 57
Ak, (0.057 g)

& 28.5 %

' NMR (400 MHz. CDCI3): & 2.45(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.76 Hz, 2H, N-CH2), 3.55(t,
J=3.6 Hz, 4H, 2(0-CH2)), 4.13(t, J=4.76 Hz, 2H, N-CH2), 7.32~8.40(m, 10H, Aryl-H), 12.8(br s, 1H, NH)

1-13. Methyl (6-(4-oxo-3-(2-(piperidin-1-yl)ethyl)-3,4-dihydroquinazolin-6-yl)-1H-benzold]imidazol-2-
yl)carbamate 9] ¥4 (dE s34 3484 1-13)

0
e NOS
OJVAN Br @ ’ [ e
k —_— NH.-""“N Z~NH;

N

o

M
O\'-.

O = N. \,-"_OCH:! 0 = MNH-
by DRl — !
gesas gl O

SPN A

24 1] 6-Bromo-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one2 A

_30_



[0333]

[0334]

[0335]

[0337]

[0338]

[0339]

[0340]

[0341]

[0343]

[0344]

[0345]

[0346]

[0347]

[0349]

[0350]

[0351]

[0352]
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2-Amino-5-bromobenzoic acid (2.16 g, 9.4 mmole)o] FFolerE 30 mlE ¥ail, HA Fholld 1-(2-
Aminoethyl)piperidine (1.56 g, 12.2 mmole), triethyl orthoformate (1.8 g, 12.2mmole), Iodine (23 mg,
0.09 mmole)5& TAUZE YW 6A7H5<H 719 85 3ol TLCE WSS 913t & Aoz Jyzhslit). o)F
eSS 5% IUEF T Ethyl acetate 60 mlS ¥ IN-NaOH 30 mlZ 33] A&, Brine 30 ml & 33 A3k
o 7 Na2SO4= {§715S 1% § o7 2 dFRaete 229 AA(2.43 @& 5.

T8 77.14 %,

' NIR (400 MHz. DMSO-d6): & 1.32(m, 6H, 3(-CH2)), 2.35(m, 4H, 2(-CH2)), 2.52(t, J=6 Hz, 2H, N-CH2),
4.13(t, J=6 Hz, 2H, N-CH2), 7.57~8.30(m, 4H, Aryl-H)

24 2] 6-(4-Amino-3-nitrophenyl)-3-(2-(piperidin-1yl)ethyl)quinazolin-4(3H)-one?] A (3}3H4] 2-2)

6-Bromo—-3-(2-(piperidin-1-y1)ethyl)quinazolin-4(3H)-one (1.0 g, 3.78 mmole) ¢} 4-Amino-3-
nitrophenylboronic acid pinacol ester (1.27 g, 3.78 mmole), potassoim carbonate (1.56 g, 11.3 mmole)=
Dioxane &9 25 ml (dioxane 20 ml+A A4 5 ml)o] &&ste] 100 CTZ 5 3 F Pd(dppf)Cl2 (0.14 g,
0.18 mmole) FrlE Wil 6435t A4 E97]stelA 7Hd &7 3hth. TLCR vbgS R1g 5 celite o3&
st ¥ E4ES AAST. Ethyl acetate 30 mlE F7F2 H718F & 1A17HE9F slurryste] o3} ho] 24
aAE .

(0.68 g)
TE 46 %

I NIR (400 MHz. DMSO-d6): & 1.37(m, 6H, 3(-CH2)), 2.39(m, 4H, 2(-CH2)), 2.56(t, J=6 Hz, 2H, N-CH2),
4.09(t, J=6 Hz, 2H, N-CH2), 7.15~8.31(m, 7H, Aryl-H)

@A 3] 6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(30)-one®] A (3 st4] 3-2)

6-(4-Amino-3-nitrophenyl)-3-(2-(piperidin-1yl)ethyl)quinazolin-4(3H)-one  (0.62 g, 1.58 mmole)<
methanol 20 mlol &3fstiL, 10 %-Pd/C 0.37 ¢& Y2 Iﬂ‘lf&ﬂr. o] & Hydrazine hydrate (0.79 g, 15.8
mmole)S Wil 4AIZHERF 7HE 3R ghoh. TLCE ®EE &9l $ celite o3t} ¢ ibetav¢o 2§75
S Axs = A7 9 A9 SRS, WS =g AAE ).

(0.45 g)

& 78.9%

1
H NMR (400 MHz. DMSO-dg): & 1.37(m, 6H, 3(-CH2)), 2.39(m, 4H, 2(-CH2)), 2.57(t, J=6 Hz, 2H, N-CH2),
4.07(t, J=6 Hz, 2H, N-CH2), 4.65(s, 2H, NH2), 4.74(s, 2H, NH2), 6.59~8.94(m, 7H, Aryl-H)

94 4] Methyl 6-(3,4-dihydro-4-oxo-3-(2-piperidin-1-yl)ethyl)quinazoli-6-yl)-1H-benzo[d]imidazol -2-
yl carbamate?] A (3384 1-13)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.2 g, 0.5 mmole)®} 1,3-
Bis(methoxycarbonyl)-2-methyl-2-thiopseudourea (0.29 g, 14 mmole)& 5%AcOH in Ethanol 15 mlE F7}3F
T 3AZE B rEER ST, HAHEC] AW Wt & ofiste] w3k uAE 535, (0.177 g)

& 72 %

H NMR (400 MHz. CDC13): & 1.37(br. s,, 2H, cycloalkyl-CH2) 1.45(br. s,, 4H, cycloalkyl-CH2) 2.40(br.
s,, 4H, cycloalkyl N-CH2), 2.67(t, J=4.76 Hz, 2H, N-CH2), 3.80(s, 3H, OCH3), 4.10(t, J=4.76 Hz, 2H, N-
CH2), 7.49~8.33(m, 7H, Aryl-H), 11.68(br. s,, 1H, NH),
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[0354]

[0355]

[0356]

[0357]

[0359]

[0360]

[0361]

[0362]

[0364]

[0365]

[0366]

[0367]

[0369]
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1-14. 6-(2-(4-Fluorophenyl )-1H-benzol[d] imidazol-6-y1)-3-(2-(piperidin-1-yl)ethyl )quinazol in-4(3H)-
one? A (384 1-14)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmole)'W 4-
fluorobenzaldehyde (68 mg, 0.55 mmole)S DMF 10 mlol] 833 & 90&=oA 5A17F wwkelich. TLCR wWH&
glol 3 & Wzbsto] Ethyl acetate 30 mlS 3718 & AA|F 10 nlE 33 AHstdct. ﬂL,TTMﬁmi
Az & A7 §F 3 sF38. o] & AHazRvEayE o]gste AAS & ne uAE F53)
Ak, (0.080 g)

FE42.1%

H R (400 MHz. CDCI3): & 1.37(br. s, 2H, cycloalkyl-CH2) 1.46(br. s,, 4H, cycloalkyl-CH2) 2.41(br,
s. 4H, cycloalkyl N-CH2), 2.68(t, J=4.76 Hz, 2H, N-CH2), 4.11(t, J=4.76 Hz, 2H, N-CH2), 7.42~8.40(m,
11H, Aryl-H), 13.10(br. s, 1H, NH),

1-15. 6-(2-(4-Chlorophenyl )-1H-benzol[d]limidazol-6-y1)-3-(2-(piperidin-1-yl)ethyl )quinazol in-4(3H)-
one® A4 (334 1-15)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(8H)-one (0.2 g, 0.55 mmole)™} 4-
chlorobenzaldehyde (77 mg, 0.55 mmole)& DMF 10 mlol] 833+ 3 900l A SAIZF wHkslgit}. TLCZ WS
gol 3k & y7hslo] Ethyl acetate 30 mlE F718 & AAS 10 mlE 33 AFsI Y. 28], 4 MgS0,=

Axd F o F 3¢ FEAAG. o F AYAZEIYNE olg3te] FAF F M) 1AF £53

F5 38.72 %

1H NMR (400 MHz. CDC13): & 1.37(br. s,, 2H, cycloalkyl-CH2) 1.45(br. s,, 4H, cycloalkyl-CH2) 2.41(br.
s,, 4H, cycloalkyl N-CH2), 2.58(t, J=4.76 Hz, 2H, N-CH2), 4.11(t, J=4.76 Hz, 2H, N-CH2), 7.62~8.40(m,
11H, Aryl-H), 13.23(br. s,, 1H, NH)

1-16. 6-(2-(3-Chloro—4-chlorophenyl)-1l-benzol[d]imidazol-6-y1)-3-(2-(piperidin-1-yl)ethyl )quinazol in-
4(3H)-oned A4 (384 1-16)

6-(3,4-Diaminophenyl )-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmole)¥} 3-chloro-
4-fluorobenzaldehyde (87 mg, 0.55 mmole)S DMF 10 mloll &3]3+ & sodium metabiosulfite(Na,S:0s, 114mg)
< 7hslte] 950 A 3AIZE HHP“%TWEHsz gl g & Y¥7hsto] Ethyl acetate 30 mlE F7kek $ 4
A4 10 mlE 33 MASIY. aEla, F4 MgSO,2 723 & o3 & 74k 55830, ©] ¥ methylene
chloride®} methanol (5:1, v/v), nmethylene chloride®t methanol (3:1, v/v), ethyl acetate®}
methanol (5:1, v/v) Z}7+e] &3 Ndo=z A= FUsk A7t AHIZnEa T E o] &3t HAgH
5 mEkAle] TAE 5539, (0.048 g)

T8 17.39 %

H MR (400 MHz. CDCI3) : & 1.38(br. s,, 2H, cycloalkyl-CH2) 1.46(br. s,, 4H, cycloalkyl-CH2)
2.41(br. s,, 4H, cycloalkyl N-CH2), 2.68(t, J=4.76 Hz, 2H, N-CH2), 4.11(t, J=4.76 Hz, 2H, N-CH2)
7.64~8.40(m, 10H, Aryl-H), 13.19(br. s,, 2H, NH)

1-17. 6-(2-(2,4-Difliorophenyl)-1H-benzold]imidazol-6-yl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-
one®| #4 (33H4] 1-17)
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[0370]

[0371]

[0372]

[0374]

[0375]

[0376]

[0377]

[0379]

[0380]

[0381]

[0382]

[0384]

[0385]
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6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-y1l)ethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmo e)TJr 2,4~
fluorobenzaldehyde (78 mg, 0.55 mmol )*"* DMF 10 mlol]l €318 & 90%oA 5A17F wwkslgith. TLCR wHe-&-
kel & ¥ Yztsle] Ethyl acetate 30 mlE 3718k & AA 10 nlE 33 AHso. a8z, T4 Mg504§

Az F o3 ¥ 24 wEAAY. o ¥ AAARMEIYNE olge] FAF F mAe] 1A F55)

8 31.08 %

HONR (400 MHz. CDC13): & 1.36(br. s,, 2H, cycloalkyl-CH2) 1.45(br. s,, 4H, cycloalkyl-CH2) 2.40(br.
s,, 4H, cycloalkyl N-CH2), 2.58(t, J=4.76 Hz, 2H, N-CH2), 4.11(t, J=4.76 Hz, 2H, N-CH2), 7.31~8.40(m,
10H, Aryl-H), 12.74(br. s,, 2H, NH)

1-18. 6-(2-(4-Methoxyphenyl )-1H-benzol[d]limidazol-6-y1)-3-(2-(piperidin-1-yl)ethyl)quinazol in-4(3H)—-one
o A (334 1-18)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmole)¥} 4-
methoxybenzaldehyde (75 mg, 0.55 mmole)& DMF 10 mlol £33+ 3 90% oA 5A17F wwkalicth, TLCR W&
gl g & WZhsle] Ethyl acetate 30 mlE F7Fs & AA|F 10 mlE 33 AFHSAE. 28]a, F5 MgSO,E

AxE F o F A9 wFAGT. o F ARARVEIANE o4 FAT F wgAe] 1A S5

T8 31.93 %

1H NMR (400 MHz. CDCl13): & 1.36 (br. s,, 2H, cycloalkyl-CH2) 1.45 (br. s,, 4H, cycloalkyl-CH2)
2.40(br. s,, 4H, cycloalkyl N-CH2), 2.58(t, J=4.76 Hz, 2H, N-CH2), 3.85(s, 3H, OCH3), 4.12(t, J=4.76
Hz, 2H, N-CH2), 7.12~8.39(m, 11H, Aryl-H), 12.91(br. s,, 1H, NH)

1-19. 3-(2-Piperidin-1-yl)ethyl)-6-(2-p-toyl-1H-benzo[d]imidazol-6-yl)quinazolin-4(3H)-oned] A (3}
sk 1-19)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.15 g, 0.41 mmole)™} 4-
methylbenzaldehyde (49 mg, 0.41 mmol e)p— DMF 10 mlol] &3l|3F & 900l A 5A)ZF wwkalit). TLCE WHS-<-
ol 3t & WWz}3le] Ethyl acetate 30 mlE F713F & AHAAS 10 mlE 33 AH3AT. 283, F= MgSO.=

Azg & o3 & 2 FESY. o] & AYPIARvEIYIE o] &3l A ¢ nEN uAE 57
k. (0.080 g)

FE 42.1%

1H NMR (400 MHz. CDCI3): & 1.38 (br. s,, 2H, cycloalkyl-CH2) 1.45 (br. s,, 4H, cycloalkyl-CH2)
2.40(br. s,, 4H, cycloalkyl N-CH2), 2.41(s, 3H, -CH3), 4.10(t, J=4.76 Hz, 2H, N-CH2), 7.38~8.39(m,
11H, Aryl-H), 12.98(br. s,, 1H, NH)

1-20. 3-(2-(Piperidin-1-yl)ethyl)-6-(2-(thiophen-3-yl)-1H-benzoldlimidazol-6-yl)quinazolin-4(3H)-one?]
&4 (334 1-20)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.20 g, 0.55 mmole)d} 3-
Thiophenecarboxaldehyde (62 mg, 0.55 mmole)S DMF 10 mloll 833 & 90%ol A 5A)%F wwkslgcl. TLCE Wb
<S5 F9l 3 & WZ}sto] Ethyl acetate 30 mlE F7F3k & AAS4 10 mlE 33] AFsiey. a28)a, F<¢
MgSO, = x3 & o3 & A9 w539k, o] ¥ AYAZmEIIE o] &3t AAS & m3Ae] uAE
533k, (0.10 g)

_33_



[0386]

[0387]

[0389]

[0390]

[0391]

[0392]

[0394]

[0395]

[0396]

[0397]

[0398]

[0400]

[0401]

[0402]

[0403]

[0405]

SIS 10-2025-0035495

4 40.0 %

' NMR (400 MHz. DMSO-d6): & 1.38 (m, 6H, 3(-CH2)), 2.33(m, 4H, 2(-CH2)), 2.67(t, J=6 Hz, 2H, N-CH2),
4.13(t, J=6 Hz, 2H, N-CH2), 7.57~8.40(m, 10H, Aryl-H), 12.95(br. s,, 1H, NH)

1-21. 3-(2-(Piperidin-1-yl)ethyl)-6-(2-(pyridin-4-yl)-1H-benzold]limidazol-6-yl)quinazolin-4(3H)-one<]
¥4 (334 1-21)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmole)¥} 4-
Pyridinecarboxaldehyde (59 mg, 0.55 mmole)< DMF 10 mloﬂ L33k 3 90 A 5A17F ek T, TLCE |
S5 39l 3 & Wyz}sto] Ethyl acetate 30 mlE F7F3k & AAS4 10 mlE 33 Ay, 28)a, F<¢
MgSO, = Az & o3 & 79 5539 t)h. o] & AfARnEIIE o &3to] HAS & nFAe] uAE
F53t. (0.03 g)

TEH 12.14 %

I NMR (400 MHz. DMSO-d6): & 1.38 (m, 6H, 3(-CH2)), 2.33(m, 4H, 2(-CH2)), 2.67(t, J=6 Hz, 2H, N-CH2),
4.13(t, J=6 Hz, 2H, N-CH2), 7.67~8.80(m, 11H, Aryl-H), 13.43(br. s,, 1H, NH)

1-22. 6-(2-(5-Chloropyr idin-2-y1)-1H-benzo[d]imidazol-6-y1)-3-(2-(piperidin-1-y1)ethyl)quinazolin-
4(3M)-one®] A (3434 1-22)

6-(3,4-Diaminophenyl)-3-(2-(piperidin-1-yl)ethyl )quinazol in-4(3H)-one (0.2 g, 0.55 mmole)3} 5-chloro-
2-pyridinecarboxaldehyde (78 mg, 0.55 mmole)*o* DMF 10 ml ] L33 & 90k oA 5AIZF wwkslg . TLCE
k8-S 3lo] 3k & wWzbslo] Ethyl acetate 30 mlE F713F & AAF 10 nlS 33 AHstdet. 28, T4
NgSO,2 Az & o7 & 74t FF3I3vh. o] -? AR EIYIE o] &3t HAAT F w3 uAE

F53A .
(0.148 g)
4 55.63 %

'H NR (400MHz. DMSO-d6): & 1.38(m, 6H, 3(-CH2)), 2.33(m, 4H, 2(-CHZ2)), 2.60(t, J=6 Hz, 2H, N-CH2),
4.11(t, J=6 Hz, 2H, N-CH2), 7.66~8.83(m, 10H, Aryl-H), 13.35(br. s,, 1H, NH)

1-23. 3-(2-Morpholinoethyl)-6-(2-(thiophen-3-y1)-1H-benzold]imidazol-6-yl)quinazolin-4(3H)-one?] A
(3}3H24] 1-23)

6-(3,4-Diaminophenyl)-3-(2-morpholinoethyl)quinazol in-4(3H)-one (0.20 g, 0.55 mmole) ¥} 3-
Thiophenecarboxaldehyde (61 mg, 0.55 mmole)S DMF 10 mloll 833t & 90% oA 5A1%F wykslgcl. TLCE Wb
<& 39l 3 & Yztsle] Ethyl acetate 30 mlE F7}3F 3 AA|4 10 mlES 33 MFEAT. 28, <
NSO, = =23 5 o3 5 At FF3lth. o] ¥ AHARvEIYYE o] &ste] AA § v uAE

FEsFATE. (0.15 g)

T8 60.0 %

I NIR (400 MHz. DMSO-d6): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.46 Hz, 2H, N-CH2), 3.54(t,
J=4.4 Hz, 4H, 2(0-CH2)), 4.13(t, J=6 Hz, 2H, N-CH2), 7.57~8.39(m, 10H, Aryl-H), 12.95(br. s,, 1H, NH)

1-24. 3-(2-Morpholinoethyl)-6-(2-(pyridin-4-yl)-1H-benzo[d]imidazol-6-yl)quinazolin-4(3H)-one?d A
(3}8h4 1-24)
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[0406]
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6-(3,4-Diaminopheny!)-3-(2-morpholinoethyl)quinazolin-4(3H)-one (0.2 g, 0.55 mmole) ¥} 4-
Pyridinecarboxaldehyde (58 mg, 0.55 mmole)S DMF 10 mlell €alj3t 3 90ko|A 5417+ wwk&tich. TLCE wh
S g9l 3 T WJZ43ste] Ethyl acetate 30 mlE F713F & AAS 10 mlE 33 AFsAT. a8a, ¢
NgSO,2 Az & o7 & 79 FF3gint. o] & APARZvEIHIE o] &t AAg & nAe] 1A

FEaAT. (0.02 g)

mm

' NIR (400 MHz. DMSO-d6): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.46 Hz, 2H, N-CH2), 3.54(t,
J=4.4 Hz, 4H, 2(0-CH2)), 4.13(t, J=6 Hz, 2H, N-CH2), 7.67~8.8(m, 11H, Aryl-H), 13.43(br. s,, 1H, NH)

1-25. 6-(2-(5-Chloropyridin-2-y1)-1H-benzold]limidazol-6-y1)-3-(2-morpholinoethyl )quinazol in-4(3H)-
one® ¥4 (3434 1-25)

6-(3,4-Diaminopheny!)-3-(2-morpholinoethyl)quinazolin-4(3H)-one (0.22 g, 0.55 mmole)Z} 5-chloro—2-
pyridinecarboxaldehyde (77 mg, 0.55 mmole)S DMF 10 mlell &&fdt 3 90%olA 5A17F wwkalgicth, TLCE ¥
+S 2 3% 7 ‘@7‘3}&1 Ethyl acetate 30 mlE F7Fst & HA¢ 10 mlE 3% AHsA. a2z, FF

NgSO,= 23 § o3} & St 53t o] & AYARnEIYIE o] &ste] FAZ § nEe] uAE
T3

(0.052 g)

T8 19.54 %

H NMR (400 MHz. DMSO-d6): & 2.46(t, J=3.6 Hz, 4H, 2(N-CH2)), 2.65(t, J=4.46 Hz, 2H, N-CH2), 3.54(t,
J=4.4 Hz, 4H, 2(0-CH2)), 4.13(t, J=6 Hz, 2H, N-CH2), 7.63~8.83(m, 10H, Aryl-H), 13.35(br. s,, 1H, NH)

1-26. 6-(2-(3-chloro—4-f luorophenyl )-10-benzo[d] imidazol-6-y1)-3-(2-(4-methylpiperidin-1-
yDethyl)quinazolin-4(3H)-one & A (X 3YE 384 1-26)

LN\.ﬁ"uf \l/.:jzar
N

HyC ~ NO,

o 2

- ‘I:;»N«wf’hu ;fMTxJ[:::I:NH;
<

|\‘:

H4C N
O J }

N’“‘

@A 1] 6-Bromo-3-(2-(4-methylpiperidin-1-yl)ethyl)quinazolin-4(3H)-one®] 4

2-Amino-5-bromobenzoic acid (1.26 g, 5.5 mmole)®} 2-(4-methyl-1-piperidinyl)ethanamine (1.0 g, 7.0

mmole)S F< o€k 30 mloll AL E$7] 3tollA] ¥+=t}. triethyl orthoformate (1.05 g, 7.0 mmole) %
Todine (14 mg, 0.01 eq)S Y1 6A1ZFEQ 719 38F ). TLCE W3S 39 & A3 PYzhsg, o & 7o
R3] &= % AA k. 2 F Ethyl acetate 60 mlol 324 5 IN-NaOH&) 2 Brineo & A% 3T},

B4 NaSOE 93 AR F g olahart. ol UTHA wE AN F 2 AT AT,

(1.69 g)

T8 88.48 %
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[0422]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0431]

[0432]
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[0434]

[0435]
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[0440]
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HONR (400 MHz. DMSO-d6): & 0.85(d, J=6.4 Hz, 3H, -CH3), 1.01(m, 2H, -CH2), 1.27(m, 1H, -CH),
1.54(m, 2H, -CH2), 1.93(m, 2H, —-CH2), 2.55(t, J=6 Hz, 2H, -CH2), 2.83(m, 2H, —-CH2), 4.06(t, J=6 Hz,
2H, -CH2), 7.61~8.32(m, 4H, Aryl-H)

24 2] 6-(4-Amino-3-nitrophenyl)-3-(2-(4-methylpiperidin-1-yl)ethyl)quinazolin-4(3H)-one?] A (&3t
2] 2-3)

2-Nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (1.27 g, 4.8 mmole)¥} 6-bromo-3-(2-(4-
methylpiperidin-1-yl)ethyl)quinazolin-4(3H)-one (1.68 g, 4.8 mmole) % K2C03 (1.99 g, 14.4 mmole)E ¥
3l wet Dioxane 25 mlS Wil A& 7)o A wwrsic),

o] % [1,1‘—Bis(diphenylphosphino)ferrocene]pal1adium(H) Dichloride (0.175 g, 0.05 eq)E Yi 5A %
¢t 7tE FFSE. o]  TLCE ¥ —.O]OPOq Ads] Bt ¥ & celite oJfste] ds A% T/
gt} 71 Y-S ethyl acetated Wil wyl & o 3te] 24 nAE AUt

(0.71 @)

T8 36.4 %

I ONR (400 MHz. DMSO-d6): & 0.85(d, J=6.4 Hz, 3H, -CH3), 1.07(m, 2H, -CH2), 1.30(m, 1H, -CH),
1.56(m, 2H, -CH2), 1.96(m, 2H, —-CH2), 2.58(t, J=6 Hz, 2H, -CH2), 2.87(m, 2H, -CH2), 4.09(t, J=6 Hz,
2H, -CH2), 7.16~8.31(m, 7H, Aryl-H)

94 3] 6-(3,4-Diaminophenyl)-3-(2-(4-methylpiperidin-1-yl)ethyl)quinazolin-4(3H)-oneQ A (3}3s}t4]
3-3)

6-(4-Amino-3-nitrophenyl)-3-(2-(4-methylpiperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.71 g, 1.74 mmol
e)S methanol 28 mlell &3&f3}ar, 10 %-Pd/C 0.35 g& Wil uwWkslt}, o]F Hydrazine hydrate (0.84 g, 17.4
mmole) & ¥ 7A7Fser 719 35 st} TLCE ¥FeS el & & Loz wztslt), celite A3 & ¢
Z 5 3tth. Methylene chloride 20 ml2 &3] ¢ FF3ivlavES AHEste] Az gt o3 2 4SR5k
a4 AAE F5EISI.

(0.27 g)

FE& 41.5%

' NMR (400 MHz. DMSO-d6): & 0.85(d, 3H, -CH3), 1.05(m, 2H, —-CHZ2), 1.29(m, 1H, CH-CH3), 1.55(m, 2H,
-CH2), 1.95(m, 2H, -CH2), 2.58(t, J=6 Hz, 2H, -CH2), 2.86(m, 2H, -CH2), 4.07(t, J=6 Hz, 2H, -CH2),
4.64(s, 2H, -NH2), 4.73(s, 2H, -NH2), 6.60~8.21(m, 7H, Aryl-H)

oA 4] 6-(2-(3-Chloro-4-f luorophenyl)-1H-benzold] imidazol-6-y1)-3-(2-(4-methylpiperidin-1-
yl)ethyl)quinazolin-4(3H)-one® A (338+4] 1-26)

6-(3,4-Diaminophenyl)-3-(2-(4-methylpiperidin-1-y1l)ethyl)quinazolin-4(3H)-one (0.135 g, 0.35 mmole)3}
3-chloro—4-fluorobenzaldehyde (56 mg, 0.35 mmole)= DMF 10 mle] &33F F  sodium
metabiosulfite(NasS:05, 85 mg )Z 7}8tal 9504 3A|ZFHs<r wykelgic}t. TLC= wh

5
=3

Ethyl acetate 30 ml& F7Fs & A4 10 mlE 33 AFsh. 283, F4 MgSO,= 1Axs £ o3 & 7

& FFeTE. o] ¥ AHaRvEIHIE o] &3l AAg & A uAE 53U

14
oo
o
gk

o
o

(55 mg)

5 30.5 %

I NR (400 MHz. DMSO-d6): & 0.87(d, 3H, —-CH3), 1.05(m, 2H, CH2), 1.40(m, 1H, -CH-CH3), 1.99(m, 2H,
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-CH2), 2.33(m, 4H, 2(-CH2)), 2.67(t, J=6 Hz, 2H, N-CH2), 2.86(m, 2H, CH2), 4.11(t, J=6 Hz, 2H, N-CH2),
7.64~8.41(m, 10H, Aryl-H), 13.19(br. s,, 1H, NH)

1-27. 6-(2-(4-Chlorophenyl )-1H-benzol[d]imidazol-6-yl )-3-(2-(4-methylpiperidin-1-yl)ethyl)quinazolin-
4(30)-one?] FA (3484 1-27)
6-(3,4-Diaminophenyl)-3-(2-(4-methylpiperidin-1-y1l)ethyl)quinazolin-4(3H)-one (0.135 g, 0.35 mmole)3}
4-chlorobenzaldehyde (50 mg, 0.35 mmole)S DMF 10 mlell 833+ & sodium metabiosulfite(NasS:0s, 85 mg

= 7}elar 9550l A 3A7FE¢r wukEgdtl. TLCE wheS el 3k & yyZz}ale] Ethyl acetate 30 mlE 3713k
T AAG 10 mlE 38 M. 283, 75 MgSO,= Axs & o3 & 74 w535k, o] & AHa=
nfEIH I E o] &3t AAS $ ngAe uAE F5UTE. (64 mg)

I 35.9%

I NR (400 MHz. DMSO-d6): & 0.87(d, 3H, —-CH3), 1.10(m, 2H, CH2), 1.35(m, 1H, —-CH-CH3), 1.56(m, 2H,
CH2), 1.99(m, 2H, —-CH2), 2.33(m, 4H, 2(-CH2)), 2.67(t, J=6 Hz, 2H, N-CH2), 2.86(m, 2H, CH2), 4.10(t,
J=6 Hz, 2H, N-CH2), 7.64~8.41(m, 11H, Aryl-H), 13.16(br. s,, 1H, NH)

1-28. 6-(2-(3-chloro—4-f luorophenyl )-1H-benzo[d] imidazol-6-y1)-3-(2-(4-hydroxypiperidin-1-
yDethyl)quinazolin-4(3H)-one & A (HE 3FE 354 1-28)

HO
0
\Oq Br o NG
TN &
k‘ — N
N

" d -G
ageeas ey o

@A 1] 6-Bromo-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one®] 4

2-Amino-5-bromobenzoic acid (1.26 g, 5.5 mmole)$} 1-(2-aminoethyl)-4-piperidinol (1.0 g, 7.0 mmole)S
T4 o ekE 30 mloll HA ¥97] slelA Yi=t}. Triethyl orthoformate (1.05 g, 7.0 mmole) 2 Iodine (14
mg, 0.01 eq)S Yil 6A7HECt 7MAskE ), TLCE WS 30 F AAs Wzhath, 1 3 7ke Z=Faho]
4mE =% AlA k. 1 F Ethyl acetate 60 mlol 814 F IN-NaOH€9} 2 brineo@ A3}, F4=
Na,S0,& ¥l dx & 7% o3snt. a2 AsFate] 27 A & v 1A4E 43,

v

(1.33 g)

£ 69.2 %

1H NMR (400 MHz. DMSO-d6): & 1.28(m, 2H, -CH2), 1.69(m, 2H, -CH2), 2.08(m, 2H, -CH2), 2.55(t, J=6 Hz,
2H, -CH2), 2.71(m, 2H, -CHZ2), 3.42(m, 1H, CH-OH), 4.06(t, J=6 Hz, 2H, -CH2), 4.52(d, J=4.4 Hz, 1H,
-0H), 7.63~8.33(m, 4H, Aryl-H)

94 2] 6-(4-Amino-3-nitrophenyl)-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(30)-one2] €A (3}
3H2a] 2-4)

6-Bromo—-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one (1.33 g, 3.78 mmole)¥} 2-Nitro-4-
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(4,4,5,5~tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (1.0 g, 3.78 mmole), K2C03 (1.56 g, 11.3 mmole),
Pd(dppf)Cl2 (0.13 g, 0.18 mmole) wet Dioxane 25 mlS YWil A E97|oA xksit}.

z [1 1'-Bis(diphenylphosphino)ferrocenelpalladium(II) Dichloride (0.13 g, 0.05 eq)E Y¥il 5AI7HESH
7FE RStk o] & TLCE ¥HgE ERlste HAs WAsth. W7 $ celite odste] ods T
=
T

= ?‘_DP. I U ethyl acetateE ¥ wHl & ojyslo] 444 uAE I
(1.2 g
T 7.4 %

1H NMR (400 MHz. DMSO-d6): & 1.31(m, 2H, (-CH2)), 1.65(m, 2H, (-CH2)), 2.09(m, 2H, (-CH2)), 2.58(t,
J=6 Hz, 2H, N-CH2), 2.74(m, 2H, (-CH2)), 4.08(t, J=6 Hz, 2H, N-CH2), 4.53(br. s,, 1H, -OH),
7.15~8.31(m, 7H, Aryl-H)

@4 3] 6-(3,4-Diaminophenyl)-3-(2-(4-hydroxypiperidin-1-y1)ethyl )quinazolin-4(3H)-one®] A (34
3-4)

6-(4-Amino-3-nitropheny!l)-3-(2-(4-hydroxypiperidin-1-y1l)ethyl)quinazolin-4(3H)-one (1.55 g, 3.7 mmol
e)S methanol 80 mloll ®&ladtaL, 10 %-Pd/C 0.77 g& 2L wykslth. o]3F Hydrazine hydrate (1.89 g, 37.8
mole)S ¥il 7AI7FEor 71d 5 s}, TLCE eS8 3¢ 3 & e oz yzheth, celite o33 3 7+t
Z53}. Methylene chloride 20 mlZ2 €3 & T3l ad|4S AFgsto] A% ). o7 @ 7HtZ=Fs)
4 AAE F5T.

(1.16 g)

4 80.5 %

' NR (400 MHz. DMSO-d6): & 1.32(m, 2H, (-CH2)), 1.69(m, 2H, (-CH2)), 2.13(m, 2H, (-CH2)), 2.61(t,
J=6 Hz, 2H, N-CH2), 2.78(m, 2H, (-CH2)), 4.08(t, J=6 Hz, 2H, N-CH2), 4.59(m, 4H, 2(NH2)), 4.72(br. s,,
1H, -0H), 6.60~8.23(m, 7H, Aryl-H)

=A 4] 6-(2-(3-Chloro-4-f luorophenyl)-1H-benzold]imidazol-6-y1)-3-(2-(4-hydroxypiperidin-1-
yl)ethyl)quinazolin-4(3H)-one®] A (3}sH¥ 1-28)

6-(3,4-Diaminopheny!)-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.15 g, 0.39 mmole)}
3-chloro—4-fluorobenzaldehyde (63 mg, 0.39 mmole)= DMF 10 mle] &33F F  sodium

metabiosulfite(NasS,0s, 100 mg )& 7}skar 95%ol A 3AI7H5oF WRksII U TLCR Whg-S 391 3 3 wW7bslo]
Ethyl acetate 30 ml& F7Fst & AAF 10 mlE 33 AR, 28], ¥4 MgSO,= 7Axs & o3 & 74
ol %319}, o] T AYgentEaddES o]&de AA3 & FMo uAS FEFAY

(33 mg)

TE 16.1 %

HONMR (400 MHz. DMSO-d6): & 1.31(m, 2H, (-CH2)), 1.69(m, 2H, (-CH2)), 2.11(m, 2H, (-CH2)), 2.61(t,
J=6 Hz, 2H, N-CH2), 2.77(m, 2H, (-CH2)), 3.41(m, 1H, -CH-OH), 4.10(t, J=6 Hz, 2H, N-CH2), 4.55(d, 1H,
-OH), 7.64~8.42(m, 10H, Aryl-H), 13.20(br. s,, 1H, NH)

1-29.  6-(2-(4~Chlorophenyl)-1H-benzol[d]imidazol-6-y1)-3-(2-(4~hydroxypiperidin-1-yl)ethyl )quinazolin-
4(3H)-one®] #{A (334 1-29)

6-(3,4-Diaminopheny!)-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.15 g, 0.39 mmole)3}
4-chlorobenzaldehyde (56 mg, 0.39 mmole)S DMF 10 mlol &3]3t % sodium metabiosulfite(NasS:05, 100 mg
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tlo
Ao
r o
ot
i
ot
)
£¢

2 7}skal 95l A 3AIZFESE wukalgith. TLCE whS- o] Ethyl acetate 30 mlE F7hg
F QA 10 nlE 38 AHsIGIh. 28ar, ¢ MgSO,E AE F od s wHEIY. o] § dYAaw
vt E o &kl AAF ¥ vkAe] uAlS 583l (0.48 mg)

FE 24.3 %

1H NMR (400 MHz. DMSO-d6): & 1.31(m, 2H, (-CH2)), 1.69(m, 2H, (-CH2)), 2.10(m, 2H, (-CH2)), 2.60(t,
J=6 Hz, 2H, N-CH2), 2.77(m, 2H, (-CH2)), 4.09(t, J=6 Hz, 2H, N-CH2), 4.57(s, 1H, -OH), 7.61~8.39(m,
11H, Aryl-H), 13.24(br. s,, 1H, NH)

1-30. 3-(2-(4-Hydroxypiperidin—1-yl)ethyl)-6-(2-p-tolyl-1H-benzo[d] imidazol-6-yl )quinazol in—4(3H)-
one? A (3384 1-30)

6-(3,4-Diaminopheny!)-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.15 g, 0.39 mmole)Z}
4-methylbenzaldehyde (47 mg, 0.39 mmole)S DMF 10 mlol &3]3t % sodium metabiosulfite(Na,S:05, 100 mg

E Jlsta 95%o A 3A7HEQ wEkslodt). TLCE ¥HeS 8¢l & & wzbslo] Ethyl acetate 30 ml%% 273k
< AAT 10 mlE 338 AFsGI. a8a, F4 MgSO2 AxRe & A3 & A9 sF3%Y. o] & AHa=
WfEIH I E o] &3t AAS § w Ao uAE F5ISTE. (20 mg)

& 10.5 %

' NR (400 MHz. DMSO-d6): & 1.31(m, 2H, (-CH2)), 1.69(m, 2H, (-CH2)), 2.10(m, 2H, (-CH2)), 2.40(s,
3H, -CH3), 2.59(t, J=6 Hz, 2H, N-CH2), 2.76(m, 2H, (-CH2)), 4.10(t, J=6 Hz, 2H, N-CH2), 4.55(s, 1H,
-OH), 7.37~8.39(m, 11H, Aryl-H), 13.02(br. s,, 1H, NH)

1-31. 3-(2-(4-Hydroxypiperidin-1-yl)ethyl)-6-(2-(4-methoxyphenyl)-1H-benzold]limidazol-6-yl)quinazol in-
4(3H)-one®] A (334 1-31)

6-(3,4-Diaminopheny!)-3-(2-(4-hydroxypiperidin-1-yl)ethyl)quinazolin-4(3H)-one (0.15 g, 0.39 mmole)}
4—methoxybenzaldehyde (54 mg, 0.39 mmole)S DMF 10 mlell &3H3%F T 90%o A SAIZF wwkslit). TLC= whe-
S &9l 3 & Y7+t Ethyl acetate 30 mlE F71sE & GAS 10 mlE 33 AFHsY. 28]aL, ¥ NMgSo,

2 Az 5 oa 5 At FF5E%Y. o] F AdARrEIYIE o] &kl AAG § v uAE 5
skl

(21 mg)

& 10.7 %

HONMR (400 MHz. DMSO-d6): & 1.34(m, 2H, (-CH2)), 1.69(m, 2H, (-CH2)), 2.10(m, 2H, (-CIH2)), 2.59(t,

J=6 Hz, 2H, N-CH2), 2.76(m, 2H, (-CH2)), 3.85(s, 3H, -OCH3), 4.10(t, J=6 Hz, 2H, N-CH2), 4.56(s, 1H,
-OH), 7.12~8.39(m, 11H, Aryl-H), 12.96(br. s,, 1H, NH)

AAd 2. AuEA-dzolntE FEAY B A 24 2 28714 Hal
2.1 AUEA-D=o|E FEAY AL A2 27209

o)z

Al

-

At (triple-negative breast cancer, TNBC) AJE3F<1 MDA-MB-231 (Cell seeding numbers:

0.8(M231) x 10" cells / wells (confluency = 25 %) 2 HER2 44 < (HER2 positive breast cancer,

o

2
HER2+ BC) AJE2 JIMT-1 (Cell seeding numbers: 0.8(JIMT) x 101 cells / wells (confluency = 25 %))E

Aol Al

A7 AEFEL Z1ZF 10 % fetal bovine serum (FBS), streptomycin-penicillin (100 U/mL) 2 Fungizone
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(0.625 pg/mL)S &3l Dulbecco's modified Eagle's medium (DMEM)olA 5 % CO,, 37 C 3+F o= viEslY
=

7] Q7 ek AIESF MDA-MB-231 2 JINT-101A 348k 1-1 Wix] 3}eka] 1-319] AvE-wl=olutiE
SRS 470, 1 25 pMe s w52 72 A7 59 A e T, MIS assay’| Moz AX AEES =435}
ATh. MIS assay:= 96 well plateo] 24 AJ7F B¢t AEE F A7l & A7) AYUyEH-dZo|u|tpE: FEAS

72 AZF &<k Agste], MIS (3-(4,5-dimethylthiazol-2-y1)-5-(3-carboxymethoxypheny!l)-2-(4-sul fophenyl)-
2H-tetrazolium)® 4 A7+ %¢F A3 9 Spectramax Plus384 microplate analyzerZ o]-&3}e] 490 nmell A
FYEz S4a.

A A}E = 1 WA = 30 JehTh. 2 ﬁur A7) Q1ZF ket Al EF MDA-MB-231 2 JIMT-1004 7]
Foh4 11 UA 1319 AUEd-zolntE FEASS gl BE Eden A¥ AEEE Aulsi
Zlo] FRIE AT

N dob fe

2.2 AUEA-A=ojuvtE FEA S AMEALE 53}

d71 AAE 2-10l4 ek @S B ek 1-15, 1-16, 1-19 % 1-229] SEEE v #Zo
Adstgtt. EgtaEF9 WA (Trastuzumab-sensitive) HER2 A Wt XS SKBR3 % Eg~F
(Trastuzumab-resistant) JIM[-1oA A<=3t &S HEH(0, 0.1, 0.5, 1, 2, 5 uM)i AN &
g ¥, % oEHQ MEZAYEE IS assay) A L AZAYEE Ao w2 1050 #S FQlsle] o5 = 4
Aol JERQITE. TF SKBR3 2 JINT-1 AlEFolA 1-15, 1-16, 1-19 £ 1-22 3}¢=S 5 M FE2 4847k
S AE &, FANA S o] &3t AES] FEEt WstE #Este o]F & 49] Bl YEHAT. AYER
-Hlzolu|tE FeAl Ao o8 FRHAAEFIE AP A AEAME FHE vEdlE Aol ElE A,

olo}x] SKBR3 2 JINT-1 AlEFolA 3}sha] 1-16 2 1-199] 3ES 5 pM FEZ 4843F B9+ A9 F,
Annexin V/PI @4A& &3 AZAIE AEE FAESAH7](Flow cytometry)Z 543}e] o] & 59| Ao veRY
Atk F OAEF EFI =d- o0E FEAZ 271 2 7] AEAEA(early and late

s S E1E = ATk, A9k FdsA A F AEAPE @Y deiEel wg
g A= BF 7IMoR gRlste] & 59 Boll YERUISITE. o] =4 1 el 4] 3}
TS Adlste] AEAEERE YeEbd 5 35S FAsdt.

=

E 1)
o > 2

oX, m

2.3 AUEA-Nz|ME F=A 24714 2

2 Iy FAUuFdA-d=otE FEAE et
2(HER2)¢] E]ZA4] ]UrO}Xﬂ(Tyrosme kinase) 9} 2 23
RRo] 5EY Zg v (Tubulin polymer) Alolo] ZAgtsle] =

]

[*]

£ gQletr] st v 2ol %‘@3}915}. EfafE0 U4 HER2 4 3 Al JINT-101A4 3182
1-16 % 1-199] =S 5 uM 55 4841 &<t A# ¥, AIEE Propidium iodide (PI)E A3} A
X271 (Flow cytometry)& ©]-& OH DNA ol W& MEFV|E A5t = 69 Aol YeERATE. JIMT-190 A
FAUZP-wzolntpE: §A Ao 23 G2/M7] AEF7] AAE AT 4 AU,

.

w3k JINT-1 AlESF] 1-16 ¥ 1-19 3FFES 5 M =52 24X FoF Ay 3, HIAE3ISHY
(Immunocytochemistry)& &3l FAHEY (Mitosis)®] PFA<S! phospho-Histone H3%] &S &2lsle] o]& T 6
9] Boll YT, HAUEU-A=zonthE £ Al 93] HAAZA 2 phospho-Histone H3 Tz e] kg
7 g]lskgion, olZA EYuHe IAuFd-dlzontE FLEAVF FEH TETE dATS F8 Ax

o]
7 AAE SR 5 Aee AT

aea, JINT-1 ATl A 382 1-16 2 1-199 SFES 5 uM 52 24, 43 4 72 A3 &< A +,
HER2 2 HER family members (HER3, EGFR), 3F¢l A& 7]de] AKT 2 MEKS] il &z <Qliks)
(phosphorylation)< €228 &% 7|HE& &3] el = 7 1 L‘rEhHOiE} 2] FuEd-Hl=onE

A Aol oJ&) AlZF 9F4<1 HERZ 4% 714 W F& duwidse] Iy 9 4shr fhaEHe™, 539
EftaRg A F2 9919l HER2, p95HER2, HER3, EGFR, AKT 2 MEKS] &A4& avpdom dAleds
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T 5 Aotk oM, EAuge FuEA-NzolntE FEAES & A LS} ol HER2Y EEA
oAl A EARE S BT 5

AAd 3. AUSI-H=ontE FEAY dFd FUHEA &

H AEF H1299, ALY AESF HCT116, Ay AESF SKOV3, d@AY AEF Dulds, 7Hd AIESF HepG2
D NG AEF HL-60014 FAUEH-HlzonttE F2A s3HE 1-16 % 1-19% =40, 0.1, 0.5, 1, 5,
10 pM)E 7241 s A 3, T E4A AEAAEE IS assay) A 2 AEZAEE JAo wE €50
e golste] ol & 8o YEAT. EWHA YEhes ukep o], EYuge] IAYEU-AzonuE
A Aol wEt Bf 4F AEFT RFolA arHos AXAEE] JAES AT AUt

M
[e]
o

2

ol gwt o] MAelEe] W% A Ewle] o) AHNO, AF sG] F 4 714 A
NG 2R B 1EH 24 D WS 483 & gk, o Sol, M9E /&Eel 4% Py o
£ AR FYEAG, B/EE AR A28, TR, N, A2 5O PHALE] 43 Py e I
2 A e 2PEAL, gE TH8: Tk FERA odte] fAHAL AeHUE 44 At Gy
& ek,

=9
xH]
£ w0 o w0 °
o - -
- -2 c2
o~ o¥
: - ce
o o
- on on
o A\ o =
- ce 2
o = o =
; H— il 2w
o A\ o -
f v 3
¥ -3 -3
o™ o
: i 2o
o A o A\
£ ; 2 2w
o h o A
H © o ©
H e oe
© 2 © © © © o © o © o @ o o
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(%) Ayncen 1120 (%) Angen j18o
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G2/M phase
cell cycle arrest
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