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R13

371 sheha] 144,
Rio, R, Rz 2 Rz BEF 401,
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D w0y I
Rus #d, = , \ , x 7w N oja, of7]olA Ry AEZFHo® (C1-C3
&7, C1-C3 &FA], C1-C3 F2L=A|, =27, #d, C1-C3 ¢Z=2 X3d #Ad, B 3fo]=FA| 15-01%
TOREE Sl ool ARV AFHT,
X¥ 'S, 0, NH, N =& CHolH,
[3}3h2] 2]

o n(R1s)

_ oj)kN >
Rs_\ | o I\/)\L ’Y\Z =~
71 3ERA] 260 Sl A
RS Faxo]aL
XE -CHy ¥ -C(0)-o]aL, Y& AH A2, -CH-, E& -C(0)-°]aL, 72& A4 44, NH-, £ -CH-olx
Rt A= S@Aom €103 &7, C1-C3 &H3A], C1-03 #otaa), @uzl, ®i sol=2Aor, n 1 1)
=] 39] A4,
AT 2
A1l QoAA, 37 SFES

(4-(5-bromo—2-ethoxybenzyl)piperazin-1-y1)(2,3-dihydrobenzo[b][1,4]dioxin-2-y])methanone (3}&& 7
N-(2-chlorophenyl)-2-(4-(2,3-dihydrobenzo[b][1,4]dioxine-2-carbonyl)piperazin-1-yl)acetamide (3=

8),

(4-(3-chlorobenzyl)piperazin-1-y1)(2,3-dihydrobenzol[b][1,4]dioxin-2-yl)methanone (&3+=& 9),

3-(3-chloro—4-methylphenyl)-1-(4-(2,3-dihydrobenzo[b][1,4]dioxine-2-carbonyl)piperazin-1-yl)propan-1-

one (3}gE 10),

N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-methylbenzofuran-3-yl)acetamide (3}

t= 12),

N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-ethylbenzofuran-3-yl)acetamide (3}3E 13),
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N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(naphthalen-2-yl)acetamide (3= 14),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-methoxybenzofuran-3-yl)acetamide (3}&%E 15),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6,7-dimethylbenzofuran-3-yl)acetamide (3}&% 16),
N-((2,3-Dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(5,6-dimethylbenzofuran-3-yl)acetamide (3}&% 17),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(1H-indol-3-y1)acetamide (3= 18),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(1H-indol-5-y1)acetamide (3= 19),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(quinolin-6-yl)acetamide (3= 20),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(quinolin-8-yl)acetamide (3= 21),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(2-(m-tolyl)thiazol-4-yl)acetamide (3}3E 22),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-ethylphenyl)acetamide (3= 23),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-hydroxy-2-methylphenyl)acetamide (3}&E 24),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-fluorophenyl)acetamide (3}& 25),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-(trifluoromethoxy)phenyl)acetamide (&}3+E- 26),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(3,4-dimethylphenyl)acetamide (F3= 27), =&

2-([1,1'-Biphenyl ]-4-y1)-N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)acetamide (3}&E&E 28)<]

A2l A, 7] sghe

3-(3-chloro-4-methylphenyl)-1-(4~-(2,3-dihydrobenzo[b][1,4]dioxine-2-carbonyl)piperazin-1-yl)propan-1-
one (83& 10),

N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(6-methylbenzofuran-3-yl)acetamide (3= 12),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-ethylbenzofuran-3-yl)acetamide (3% 13),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(naphthalen-2-y1)acetamide (3}&E 14),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-2-(5,6-dimethylbenzofuran-3-yl)acetamide (3= 17),
N-((2,3-dihydrobenzol[b][1,4]dioxin-2-yl)methyl)-2-(1H-indol-5-yl)acetamide (3}§& 19),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(quinolin-6-y1)acetamide (3= 20),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-ethylphenyl)acetamide (ZE& 23),
N-((2,3-Dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(4-hydroxy-2-methylphenyl)acetamide (3}gE& 24),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-f luorophenyl)acetamide (3}¢tE 25), FEE

2-([1,1'-Biphenyl |-4-y1)-N-((2,3-dihydrobenzol[b][1,4]dioxin-2-yl)methyl)acetamide (&}3& 28)%]
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A1l oA, 47 e Hek, e, g, AAZEY, A, 2, ek, =9k, A, IRy, F
AR, EAF, AFE, A, FEEIG, A, UG, FBRGT, AFNALEE, 43R, AL,
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SRE, TANY, Amek, 2ok, WEHAY, PN, BAAHE, A, dxd 5F, 05, 37
o, WAL, WP, PEPYTE, PP, gk, Faweh, NIAL O, ALBW AT, O FY,
O BEF, A5 FY, MHAFRNE L HS5A AFow ol Fofrl oA A s} olyel orel ey
= ARG o 2YE.

37% 6
A5 gloiH, A7) ke dekel el o i ARG o 24T

AAE wWlzrho] S Al ~ABEE ¥3els SEHE L o] g ow & JMed Fol w3 Aot
B o= w3 olgldl 33HE L ol oftH o 38 7ted 9 xdsls ofdt AR #F Zolt),
BojAE g3 oledl SEES o] &sle], ¢S Am EE diskE H83 Wl B3 Zoltk. F, B A
LR e W SR E] okS A7 wi oisly] 98 ook & Bd Aot}

Hl 4 7] &

G A AAH Fo AP e, aFdAE gL FUd vdeoR VP s 2d¥eke 4 T

S AAE #H <Y (small lung cancer)d} H|AAE #H Y (non-small cell cancer)o @ FA vt #Hge] 2
F 42 Age AN HAA= ALV d AEHY o357 27 giid + FR/RE FEske 3ol Fa3)

#
o oslekel A9 BEAel Wob Ry £7] vl oleld %A WANE A9k wrh Age e gEd
P&k wEa e g1z de] frka deld k. Were uhg Amucks WA AEY kR A
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273X ooyl IR ARkEQ AEEE FobA|a o), et FHY Iy A&5H0 UAde EA
o2 st A2 A FdA o= ALEHL .
3 | AIMP2(ARS-interacting multi-functional protein 2)¢ &% &7} c-myco] IS F =3t o=

olaf #H¢o] Xz AulAlE(alveolar epithelial cell)”} #=2w WA 21AF 2] X]A}(neonatal lethallty)7} -
=5, AIMP27F TGF-B el 93] FEsal 3oz o]53dte] c-mycd HAE JA o= Aol &2 L AxEsHH
o7 ud 7 vt glvb(Nat Genet. 2003 Jul;34(3):330-6. doi: 10.1038/ngl182.)

= A E3]-F 71 W02006-057500 Al AIMP27} Alfak oF & | 2}F(tumor suppressor)olth] Smad2/39} AHA Az =+
&& Fote] TGF-B o Aasdds A7l 71eS griar JiAlskar vk, B, A5 E 70 W02006-057500
Al oF AIEFE = 2ZoA AINP2Y] & 271 Asd el WHo A<l AIMPZ—DX27} Eojxog wadriu
%3ata Tk, 3, AINP2-DX22 FZ AT A Fo)ME TGF-B < Adglo]l AINP2 F3=0] FHOo R AHE
o2 AIMP2-DX2 AAlo] AIMP2 B4 o] AAS ZgditteE AHo] FAFATE. AINP2-DX27} AIMP2 =59 HAE
watar, o= 1%k oF FAH Wl AstA ddEo] dom= AINP2-DX29] AAE 3 #HSE, e, I

3
ek, Age, BT 5o Ow e AWT 4 gl WA otk

, TT 3 Lo m, =210
w3l DNAZ} damage”} S W AIMP2: p53S activation A7 apoptosis® ZF3c}(Proc. Natl Acad Sci
August 12, 2008 105 (32) 11206-11211; https://doi.org/10.1073/pnas.0800297105.) AIMP2-DX2%& o]9} &
AIMP29} A A o7 #-gslo] AIMP29}F p53e] ATS whalsle] AIMP29] pro-apoptosis 71%<S A3sle] 48 &
el Ao 2 1 E Y oH(PLoS Genet 2011 Mar;7(3):e1001351. doi: 10.1371/journal.pgen.1001351.).
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vk, 2 Ao w2 agE e
(4-(5-bromo—2-ethoxybenzyl )piperazin-1-y1)(2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methanone (3}3= 7),

N-(2-chloropheny!)-2-(4-(2,3-dihydrobenzo[b][1,4]dioxine-2-carbony!l )piperazin-1-yl)acetamide (3=
3),

(4-(3-chlorobenzyl)piperazin-1-y1)(2,3-dihydrobenzo[b][1,4]dioxin-2-y]l)methanone (&3E 9),

3-(3-chloro-4-methylphenyl)-1-(4-(2,3-dihydrobenzol[b][1,4]dioxine-2-carbonyl)piperazin-1-yl)propan-1-
one (33E 10),

N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(6-methylbenzofuran-3-yl)acetamide (3}FE 12),
N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(6-ethylbenzofuran-3-yl)acetamide (3}3E 13),
N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(naphthalen-2-yl)acetamide (3= 14),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-methoxybenzofuran-3-yl)acetamide (3}&%E 15),
N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(6,7-dimethylbenzofuran-3-yl)acetamide (3}&% 16),
N-((2,3-Dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(5,6-dimethylbenzofuran-3-yl)acetamide (3}&% 17),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(1H-indol1-3-y1)acetamide (Z3= 18),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(1H-indol-5-y1)acetamide (Z3= 19),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(quinolin-6-y1)acetamide (Z3+= 20),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(quinolin-8-y1)acetamide (Z3= 21),
N-((2,3-Dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(2-(m-tolyl)thiazol-4-yl)acetamide (3}3E 22),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(4-ethylphenyl)acetamide (Z3+= 23),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-hydroxy-2-methylphenyl)acetamide (3}&E 24),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-fluorophenyl)acetamide (3}g=& 25),
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-(trifluoromethoxy)phenyl)acetamide (3}3+E- 26),
N-((2,3-dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(3,4-dimethylphenyl)acetamide (F3= 27), ==

-([1,1'-Biphenyl]-4-y1)-N-((2,3-dihydrobenzolb][1,4]dioxin-2-y1)methyl)acetamide (3}FE 28)2 3}FE&
= o]g ofstH o7 3 Ul dolrt. B g wE 3}ekA 1 i 29 IFFEE F A FAEEL I

£ ZHelN Fx7F bR TR BRSO Hold mIE et

& wtA s, 2 A we ggEe

Do
—

=2 1

)

3-(3-chloro-4-methylphenyl )-1-(4-(2,3-dihydrobenzo[b][1,4]dioxine-2-carbonyl )piperazin-1-yl)propan-1-
one (& 10),

N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-methylbenzofuran-3-yl)acetamide (Z+3E& 12),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(6-ethylbenzofuran-3-yl)acetamide (&3E 13),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(naphthalen-2-y1)acetamide (&3E 14),
N-((2,3-Dihydrobenzol[b][1,4]dioxin-2-y1)methyl)-2-(5,6-dimethylbenzofuran-3-yl)acetamide (3= 17),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(1H-indol-5-yl)acetamide (3}g= 19),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-2-(quinolin-6-y1)acetamide (Z3= 20),
N-((2,3-dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-ethylphenyl)acetamide (Z3+= 23),

N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-y1)methyl)-2-(4-hydroxy-2-methylphenyl)acetamide (Z}3E 24),
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

=5=0dl 10-2776660

oin

£ 9 SetEe o ZAE
0E e, B e gt 1 Ee 29 SFE EE ol FHor & hed o, D oFFHoR 3
& 7hedh @A B AUME E3ehs ofd Aol AlFdth. E wEe] o gl glo], 7] ok 24w
o] &= FEshe AP2-DX2 wh AR, visAlE o, U v eAE A AR EE ol §Ro
o}
8ol "eftH o R 518 e e AARE Agebrlel Hed AL owlsty, dnbAom ol A&
flote] qhdeh Aow Auu, ofedh AFES flete] Zvke] #el Vel fste] FAH R FAEAY =
oFd = ms ople] W] gl e ot
¥ AHE, AR R Fq B2
371 Advd A B A (condition) o] ARE flste], & FAAAA AEE d7] stEhE Ei ole] oFgh
o2 58 Jhedt 4 &It o] Fojd & gl
7 %< (Oral administration)

g o T

2 2> 2 FoE $ 9o FAL2 Adt(swallowing) S X3 Jidoeltt. 7 Foo
o)sle] B whgo] 3letE-o] 9 A (gastrointestinal tract)e] EJ7HAY, dE E

(sublingual) Foie} #o], JoaHE IFZ APHoz F54 F 9l

= A& W (sustained) WES YERE & . &, £ ddgd 2 77

gl 192 ofelon 5§ bsd A, dE o, ¥, dwe, Teduuzyz,
L EE 29 G 5 Ak A7) AZe E skt ol f8A L/EE AgAE Y

A7l (tablet) AFA, B4 4R kel e Al F % vl oF 0.05 F% WA o 05 %, o
F 9

5 4

=g oh. e, AAE °F 0.5 TF% WA oF 35 T

%, O drHow AP of 2 TF% WA of 25 THEE EFshE FAAE FHT F Avk. Al o=
= 2, AR, AUREEASEEUolE, ARAHE, AR AT (croscarmel lose sodium), WE

A

A Azaly] el EFHE A DEAE of 0.1 T U o 5 T Fom EA 4 W, @
(talo), ol¥8hita, ZHlobalal, 24, obel Ei vlaulg ujolelo|E, &F Zulold FridlolE Fol &
YAl ALgE S oglott, ¥ uye oldd WS FRel gHE Ae oy,
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oot
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Uil
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2
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[0123]

[0124]

[0125]

[0126]

[0128]

[0130]

[0132]

[0133]

[0134]

[0135]

[0136]
[0138]

SS50dl 10-2776660

2 o] SRES R, &5, B U R F3 FodE 5 o, AAET FAE AT A e A
W (intravenous), <& (intra-muscular), 3 F 9 (subcutaneous intraarterial), E7]
(intraperitoneal), 37 (intrathecal), F7§Wl(intracranial) A} 5& E33it}. v AT FoA9= 93
A3t A= (vbs 2 vks e FAPIE £2388E) FAM| (injector) ® 59 W (infusion method)S %
Eicia=

2 7k ARY S glov, WRR wE Aque A4

Wy £

w g A7) geky 1 Ee 2 (whEEEHE sk 19 shghe B ol9 oS oR 8 Tl 92 @
Al RISl AINP2-DX29] EAS Asiste], AT AMES AR oR Fiety, olE F3 o, 53] #HYE
oy 2 Xz gypo|r}.
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[0147]
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S=50dl 10-2776660

47 SR 18 thedt o] FAskan.

O (B) Q
X (T wanse (%)
OH o N.
0o 0 ~ EtOH, reflux, o/n o NH,
o o)
A1

EtOH, refulux, 1h

o]
A2
o T
Na,COj3, PdCly(dppf
L o . (HOLB 2CO;3 2(dppf) \o/
| B DME:H,O (v/v 3:1),
COH 100 °C, o/n CO,H
A3
0 (o]
@ H e EtOH reflux, ofn ]ﬁ(
N. +
o) NH, W, /\L)’Q
o] CO,H CO,H
A2 A3
Al A

EtOH (10 mL)ol &3l 2 3-thelatel== Wz [b][1,4]tho] §A1-2-7H1 22 (300 mg, 1.66 mmol) & el SOCI,
(990 mg, 8.32 mmol)E H7Fsllth. 7] EFES 80 Tell 143 7Fh8iivk. 1 H, 47 g EFES 42
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dEs B2 YA F, BtOAcE FF (33]) a3tk #715& NaSO,2 2A17]aL g el (in vacuo) T
7

= Aoz YdE . FAdE (crude  residue)E =4 A9 dR2ulEI Y
(Dichloromethane:Methanol) 97:3 ratio)@ AA|3te] Agk FaAe] A3E LA

S z‘ﬂ% 19] 3+A

EtOH (5 mL)e] A2 (100 mg, 0.51 mmol)$} A3 (111 mg, 0.51 mmol) £3AIZ] & EI}ES
STt %7] ‘?}%%% Aoz 23 5 ZF A (in vacuo) %‘?—i’\]ﬁq ﬁayjr o= FAH

_‘
)
w
[aN
=
\J
il
il
)
A
(i
)
H
i
d
=
ft
H
=
H
S
o
=
o
=
o)
=
@
3
=
o
=]
@
=
@
@
=
o
=]
S
©
LO
>—A
=
o
=t
S
il
o
2,
ol
ol
38
SN

[2A]e] 3]

AINP2-DX29] 4§ 5ol oz dAste sFES BMstaz ¢E 19 F27F FAE 1057 SFEES 3
7vatodel. B AMEFS H549¢] pGL2-DX2E transfection aFal 2417+ i<k 3 A7) 105709 313
Ak, ol F 244 7HE FUb vl F, A 2AY Z2EF (Promega, MF)ol whE FA A A 7]
HEE o] &ste] FAATA S FHBT.

n:°"

(m m{ﬂ I
o
_>il_'4
A
ol

M
i
&

<
_
g
-
o
3
st
e
i
o
-
=
a®
[\
-]
<
Do
o

_13_



[0153]

[0154]
[0155]
[0157]

[0158]

[0159]
[0160]

[0161]

SS50dl 10-2776660

Compound No. 1Cso (UM)

o}
(L4
1 o N Q 7.379
o L/

)
(@] Cl
8 @ j)k"(i o 11.92
(@] N H
(@]
[5)
| oo, |
@] k/N Cl
0
0]
10 @[ “(/\,L 5.728
(0] Cl
(8]
o} 10
12 @:Oj/\ﬁ 7\ 5.684

0 Q
o |
13 @[ j/\N 8.146
H
RO
N 8.892

(N.D.: not determined)
[H Ao 4]

7] WS o gdtel B el ety 12 EANE BHFEES Az,

o NH, O HATU, DIPEA, DMF o O
+ O O
rt., o/n RS
HO
A5

(2,3-tholstol =2 ulz[b][1,4]tFo] SAl-2-) Wl E VT (100 mg, 0.61 mmol), 2-([1,1'-Hio]T]d]-4-H)o}HE
AF (141 mg, 0.67 mmol), % HATU (253 mg, 0.67 mmol)Z DMF (1 mL)ol &8]A1Zict}. DIPEA (0.115 mL, 0.067
mmol)S WHE EFEo] M7} Ftal AeA 20 AlZE FoF aEeith. whgo] gRY F EFES B 3|44
Zoh. 1 %, EtOAcE 3% (33)sldtr. #7158 Na,SOE AFA7|a AFo A (in vacuo) A HT, A¥}
Aoz PAHE =z FodE(crude residue)S U4 A AZvlEY 3] (Dichloromethane:Methanol) 97:3
ratio) &= A5t 3Pk ASE AUt

20 Fgrstol YRS

=]

Azd FEss 57l
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S=50dl 10-2776660

Dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-2-(5,6-
dimethylbenzofuran-3-
yl)acetamide
N-{(2,3-T}o]5te| =24
Z[b[1 4Fe154-2-9)
H=)-2-(5 8-l 2
2Fe3)otq 2o}

ofo]=

* 2
[No. IUPAC name NMR
15 o 0, N-((2,3- White solid, 'H NMR (400 MHz, DMSO-ds) & 8.43
Oj/\Nk/[Qo/ Dihydrobenzo[b][1,4]dioxin | (brs, 1H), 7 .71 (s, 1H), 7.50 (d, J=8 8 Hz, 1H), 7 15
©io o -2-yl)methyl)-2-(8- (s, 1H), 6.85-6.80 (m, 6H), 4.26-4.21 (m, 2H), 3.88
methoxybenzofuran-3- (dd, J=8.0 and 11.2 Hz, 1H), 3.79 (s, 3H), 3.53 (s,
yl)acetamide 2H), 346-3.31 (m, 2H); "C NMR (100 MHz,
N-((2.3-Tte]ste]== 4 | DMSO-ds) d 1698, 1576, 1556, 1429, 1428,
1421, 1214, 1212, 1209, 1202, 117.0, 1169
2 o) —2‘—/}17 Kol 3 i v ' i i '
I:]“’J']q— ]E >=) 147, 1113, 959, 717, 654, 555 305 (one
w2)2-6-HSA = resonance obscured or overlapping); LCMS (ESI)
Freh3-d)obAq Eotnt m/z 354 [M+H]*.
o]E
16 ’ 0 N-{(2,3- White solid, 'H NMR (400 MHz, DMSO-ds) 5 8.40
o NJ\L@/\ dihydrobenzo[b][1,4]dioxin | (brs, 1H), 7.76 (s, 1H), 7.32 (d, J=7.6 Hz, 1H), 6.99
@ j/\“ -2-yl)methyl)-2-(6,7- (d, J=8Hz, 1H), 6.85 (brs, 4H), 4.25-1.20 (m, 2H),
e dimethylbenzofuran-3- 388 (dd, J=8and 11 6Hz, 1H), 353 (s, 2H), 3 46-
yljacetamide 3.36 (m, 2H), 2.36 (s, 3H), 2.32 (s, 3H); C NMR
N-((2.3-Tto]5to] =24 | (100 MHz, DMSO-dg) 5 1699, 154.0, 1429, 1428,
1424, 1321, 1251, 1244, 1214, 1212, 1191
= o] 2 41221 ; ) ) ‘ : : !
I:;]“’AHE% ] QEJE) 17.0, 116.9, 116.6, 116.0, 71.7, 654, 30.7, 306
o 2)-2-(6,7-THZ25 | 157 11.3: LOMS (ESI) miz 352 [M+HJ-.
ZEe3.2)ohA 2o}
U}o]E
17 0 N-((2.3- White solid, '"H NMR (400 MHz, DMSO-ds) 5 8.41

(brs, 1H), 7.70 (s, 1H), 7.36 (s, 1H), 7.33 (s, 1H),
6.84 (brs, 4H), 426-4.21 (m, 2H), 3.90 (dd, J=7.6
and 10.4 Hz, 1H), 3.52 (s, 2H), 3.48-3.37 (m, 2H),
230 (s, 3H), 222 (s, 3H); 1C NMR (100 MHz,
DMSO-ds) & 1699, 1634, 1428, 1428, 1423,
1329, 1306, 1255, 1214, 121.2, 1200, 117.0,
116.9, 1144, 1115, 717, 654, 305, 199, 195
(one resonance obscured or overlapping) ; LCMS
(ESI) miz 352 [M+H]*
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[0163]

S=50dl 10-2776660

18 o NH N+{(2,3- White solid, TH NMR {400 MHz, DMSO-ds) & 10.9
o ! Dihydrobenzo[b][1,4]dioxin | (brs, 1H), 821 (s, 1H), 755 (d, J=7 6 Hz, 1H), 7.33
C[ fﬁ -2-yl)methyl)-2-(1H-ndol- | (d, J=8.0 Hz, 1H), 7.20 (s, 1H), 7.06 (t, J= 7.2 Hz,
0 3-yl)acetamide 1H), 6.93 (d, J = 7.2 Hz, 1H), 6.85 (brs, 4H), 4.24-
NA(2,3-CFelStel =2 | 419 (m, 2H), 387 (dd, J = 7.2 and 10.4 Hz, 1H),
= ol 5 o1 | 3.56(s, 2H), 3.44-3.35 (m, 2H); 1C NMR (100 MHz,
£l ATl 541-2-9) DMSO-ds) & 171.3, 142.9, 1428, 136.1, 127.1,
mE)2{(1H-U=3-2) | 1238 1214, 1212, 1209, 1186, 1182, 117.0,
o4 Eolutel = 116.8, 1113, 1087, 717, 855, 325 (one
resonance obscured or overlapping); LCMS (ESI)
miz 323 [M=HJ*.
19 N[ M3 Light green oil, 'TH NMR (400 MHz, DMSO-ds) &
m dinydrobenzo[b][1,4]dioxin | 1098 (s, 1H), 8.24 (brs, 1H), 7.42 (s, 1H), 7.29 (brs,
Ojﬁm -2-y)methyl)-2-(1H-indol- | 2H), 7.00 (d, J = 8.4 Hz, 1H), 6.84 (brs, 4H), 6.35
@:O h 5-yl)acetamide (s, TH), 4.25-4.18 (m, 2H), 3.90-3.86 (m. 1H), 3.49
NA(2.3-CFol5te] =2 | (s, 2H), 383-3.39 (m, 2H); ©C NMR (100 MHz,
o151 | DMSO-ds) & 1716, 1429, 1428, 134.7, 1277,
2l Aol 541-2-4) 1264, 1254, 1222, 1214, 121.2, 1201, 1174,
HE)2(1H-2=5-9) | 1169 1110, 1007, 717,655, 425,307 LCMS
ol Hotmute| = (ESI) miz 323 [M+HJ*.
20 & Ne | N((2,3 Light brown solid, 'H NMR (400 MHz, DMSO-ds) &
- __J | dihydrobenzo[b][1,4]dioxin | 886 (s, 1H), 8.46 (brs, 1H), 8.30 (d, J=8 4 Hz, TH),
©: ]/\H -2-y)methyl)-2-(quinolin-6- | 7.95 (d, J = 8.4 Hz, 1H), 7.83 (s, 1H), 7.69 (d, J =
o ylacetamide 8.4 Hz, 1H), 7.52-7.50 (m, 1H), 6.85 (brs, 4H), 4.28-
NA(2.3-CFel5tel =2 | 4.22(m, 2H), 391 (dd, J=9.6 and 8.0 Hz, 1H), 370
o151 | (8, 2H), 3.46-3.37 (m, 2H); *C NMR (100 MHz,
Z[I Aol A 22) DMSO-ds) & 1704, 150.0, 146.7, 142.9, 1428,
2)-2(FA=26-L)°t | 1356 1346, 1311 1287, 1277, 1275, 1215,
q=otute| = 121.4, 1212, 1171.0, 116.9, 71.6, 65.4, 42.0, 30.7:
LCMS (ESI) miz 335 [M+HF.
21 o NA(2,3- Red solid, 'H NMR (400 MHz, DMSO-ds) 5 8.87
o i dihydrobenzo[b][1, 4]dioxin | (brs, 1H), 8.37 (d, J = 8.0 Hz, 1H), 8.31 (brs, 1H),
@[ ]/\H LI | -2-ymethy)-2(quinolin-8- | 7.89 (d, J=8.0 Hz, 1H), 7.68 (d, J = 6.8 HZ, 1H)
0 = yl)acetamide 7.58-7.53 (m, 2H), 6.85 (m, 4H), 4.27-4.06 (m, 4H),
N{(2,3-TFe]Ste] =2 | 3.89(dd, J=10.4 and 8 Hz, 1H), 3.46-3.43 (m, 1H),
- ole Al o1 | 337-3.35 (m, 1H); BC NMR (100 MHz, DMSO-ds)
Z [l 4rtelS41-2-2) 51711, 149.6, 146.2, 142.9, 142.8, 136.4, 134.7,
HE2)2-(FA=2-8-2)°t | 1303 1279, 1270, 1262, 1214, 1213, 1212,
A =otate|= 117.0,116.9, 717,655, 381, 30.7 (one resonance
obscured or overlapping); LCMS (ESI) m/z 335
[M+HJ
22 N+{(2,3- Light yellow oil, '"H NMR (400 MHz, DMSO-ds)

veganat

Dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-2-(2-(m-
tolyl)thiazol-4-
ylyacetamide
N{(23-Ttolsto| =24
2] A1 5 4-2-9)
H2)2-(2m-E Q)]
oFE4-)otA Lot

o]E

746 (s, 1H), 735 (t, J=T6Hz 1H), 728 (d, J
76 Hz 1H), 685 (d, J=76Hz, 4H), 430 (d, J
11.6 Hz, 1H), 4.25-4.24 (m, 1H), 3.98-3.94 (m, 1H
370 (s, 2H), 3.52-3.47 (m, 1H), 3.41-3.32 (m, 1H),
237 (s, 3H); 3C NMR (100 MHz, DMSO-ds) &
1694, 166.5, 1516, 1429, 1428, 138.5, 133.0,
1308, 1291, 126.3, 1232, 1214, 121.2, 1171,
116.9,116.5, 71.7, 65.5, 38.2, 20.8 (one resonance
obscured or overlapping); LCMS (ESI) m/z 381
[M+H]*

5
8.41 (brs, 1H), 7.72 (s, 1H), 7.68 (d, J= 7.2 Hz, 1H),
).
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[0164]

[0165]
[0167]

[0168]

[0169]

SS50dl 10-2776660

N-{(2,3-

dihydrobenzolb][1 4]dioxin
-2-yl)methyl)-2-(4-
ethylphenyl)acetamide
N-(23-TFolste| =24
Z ][4 5A4-2-Y)
o 2-2-(4-o 2 =)o}
Agotuto]=

Light yellow solid, "H NMR (400 MHz, DMSO-ds) &
8.32 (brs, 1H), 7.17 (d, J=T7 8 Hz, 2H), 712 (d, J =
7.2 Hz, 2H), 6.85 (brs, 4H), 4.26-4.18 (m, 2H), 3.90-
3.85 (m, 1H), 2.69-2.53 (m, 2H), 1.15(t, J=76 Hz,
3H), (four resonances obscured or overlapping);
3C NMR (100 MHz, DMSO-ds) 6 171.0, 142.9,
1428, 1418, 1335, 1289, 1276, 1215, 1213,
171, 1169, 717, 655, 410, 278, 157 (one
resonance obscured or overlapping);, LCMS (ESI)
m/z 312 [M+H]*.

N

N-{(2,3-
Dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-2-(4-hydroxy-
2-methylphenyl)acetamide
NA(23-cholStol =2
Z[b][ 4letel5412-4)
ol =)-2-(4-5Fe] == A]-

Light yellow oil, '"H NMR (400 MHz, DMSO-ds) &
9.09 (s, 1H), 8.12 (brs, 1H), 6.96 (d, J=8.4 Hz, 1H),
6.84 (brs, 4H), 6.55 (s, 1H), 6.50 (d, J=8.0 Hz, 1H),
4.26-4 18 (m, 2H), 388 (dd, J=68 and 11 2 Hz,
1H), 3.44-3 32 (m, 4H), 2 16 (s, 3H); 13C NMR (100
MHz, DMSO-ds) & 1711, 1668, 1429 1428,
137.6, 1308, 1250, 1214, 1212, 117.0, 116.9,
1167, 1124, 716, 655, 195 (two resonances

NA{(2 3 TFelste| =E2H
Z[b|[1, 45 E4-2-9)
H2)2-(4-EFe =5
H)obA| Eofrte] =

2.2 d)obH2ota} | obscured or overlapping), LCMS (ESI) miz 314
o= [MeH]-
25 0 F | N-((2,3 White solid, 'H NMR (400 MHz, DMSO-ds) 0 8.36
o J\/©/ dihydrobenzolb][1,4]dioxin | (brs, 1H), 7.30 (dd, J=86.0 and 6.0 Hz, 2H), 7.11 ({,
@ j/\u -2-yl)methyl)-2-(4- J =88 Hz, 2H), 6.86-6.82 (m, 4H), 4.26-4.20 (m,
o fluorophenyl)acetamide 2H),3.89(dd, J=72and 11.2Hz, 1H), 3.46 (s, 2H),

3.43-3.34 (m, 2H); *C NMR (100 MHz, DMSO-ds)
51706, 1429, 1428 1308, 1307, 1214, 1212,
171, 1169, 1150, 1147, 716, 654, 411 (one
resonance obscured or overlapping); LCMS (ESI)
m/z 302 [M+H]*.

26 0. __F
N

N-((2,3-
Dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)-2-(4-
(trifluoromethoxy)phenyl)a
cetamide

N{(23-Ctelste| =25
Z[p|[1 4701 5-41-2-F)
HE)2-{4(EFolET
L ZSA)H )

Eofufo]=

White solid, 'H NMR (400 MHz, DMSO-ds) 5 8.41
(brs, 1H), 7.39 (d, J=84Hz 2H), 729 (d, J=76
Hz, 2H), 6.86-6.84 (m, 4H), 4.27-4.20 (m, 2H), 3.89
(dd, J =72 and 108 Hz, 1H), 352 (s, 2H), 3 45-
334 (m, 2H); 3C NMR (100 MHz, DMSO-ds)
1703, 147.0, 1429, 142.8 13568, 1308, 1214,
1212, 1208, 117.0, 1189, 716, 654, 41.2 (two
resonance obscured or overlapping); LCMS (ESI)
m/z 368 [M+H]*.

N

N-((2,3-
dihydrobenzo[b][1,4]dioxin
-2-ylymethyl)-2-(3 4-
dimethylphenyl)acetamide
NH{(23-TholSto] =2
2145l 541-2-4)
H2)-2-(3 4-The | 2 5]

et gotatel=

White solid, 'TH NMR (400 MHz, DMSO-ds) 0 6.28
(brs, 1H), 7.03 (d, J=7T6 Hz, 2H),6 97 (d, J=76
Hz, 1H), 6.85-6.82 (m, 4H), 4 25-4.18 (m, 2H), 3.87
(dd, J =72 and 11.2 Hz, 1H), 343-3.31 (m, 4H),
217 (s, 6H); BC NMR (100 MHz, DMSO-ds) 8
1709, 1429, 1428, 1357, 1340, 1335, 1301,
129.3,126.2,1214,1212, 117.0,116.8, 71.7,65 4,
418, 193, 189 (one resonance obscured or
overlapping); LCMS (ESI) m/z 312 [M+H]*.

2-([1,1-Biphenyl]-4-yl)-N-
((2,3-
dihydrobenzo[b][1,4]dioxin
-2-yl)methyl)acetamide
2-([1,1-8tol = E]4-2)-
N{(2.3-ctelstel =2
Z[p][1 4ol 541-2-9)
wg)ob otorel =

White solid, "H NMR (400 MHz, DMSO-ds) 6 8.40
(brs, 1H), 764 (d, J=76Hz 2H), 759 (d, J=76
Hz, 2H), 746 (t, J =7 6 Hz, 2H), 7 38-7.34 (m, 3H),
6.87-6.84 (m, 4H), 4264 21 (m, 2H), 3.90 (dd, J =
72 and 108 Hz, 1H), 352 (s, 2H), 347-3.36 (s,
2H); 13C NMR (100 MHz, DMSO-ds) 5 170.6, 1429,
1428, 140.0, 138.3, 1355, 1295, 128.9, 1272,
1265, 126.4(9), 1214, 1212, 1171, 1169, 716,
654, 418 (one resonance obscured or
overlapping); LCMS (ESI) m/z 360 [M+H]*.

[AA]e] 5] & 2ol we 549

o

471 & 29 SREES] ¥ 2

)

2x10° 719 A549 AEZ 100x15 mm AIE H|SF AAlo] AlR3a 24A17F ol pGL2-AIMP2-DX2E Ao 3
A AT, 1.5 nl AAEEZ (Eppendorf) HEE FH])8to] pGL2-AIMP2-DX2E Z+Z: 10ng H7betgith. Zeban

19 #Fe 24 w3 FdT

ok

[e]
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[0170]

[0171]

[0172]

[0174]

[0175]

E=0d 10-2776660

on

JAsiE FE4 RPMI wiA] 600 uLE H7He ¥ 5%%F BEidste] sttt 20ul
5x7r BEAste] E¢sk 3 158 FoF WA Y. uks &

iE AT HiAE AAG T enlo] MEE AE wFIAE H7 s

& Aol Hrbstar FEgA Z3e $ 0, s g7l A 4A12E F<t by

vkl 2] &} wBeRivh. 24A)17F & AEE wiF HAlA FE]ske] 10mLe] RPMI 437 wiAlol AEAIZTE. Al

e 10pLlol] 10pLe] E® 5F JAeF 0.4%5 713 % Countess I1 FL Automated Cell CounterE

AbEEe] A ZEFE SAHEET. SAHE AESEE 7o g 25 000712 HAFAE AFEES vlgo] HHI 3

96-4 FelolEol AlQFstltt. 2443 F AIE wiFuiA S Al 3= A5 34 E 5}9=(0.003-10, 50 1

(o]
H
=
-
o
o
<.
D
o
—t
il
=i
z
et
)
ol

k1

= 2

et

il

el d7bd FE3 RPMI ¥l 100uLE M¥E ZdolEd] H7F3 3 24417k B9k vjksiqint. 2447 o), =
HolE o o9l AE viuiA S A A3 3, Luciferase Cell Culture Lysis buffer 10puLE Zdo|EY
Zy ol ¥ar, 30&%t Aol dste] AlXE F3lgtt). Luciferase 7143 Luciferase 34 &5 NS F3slaL
el o] o8] Z Egste] 2AFEF] ATAE Luciferase AoFS AZATH. (F717F BASAY W =&F
W OAIoF Edo] E4o] WA £ glovg Zb Auitt AJ2E AS FHIEIeT Ak Alx datE o T
ZAA F3YsHT).) 308 &, BE o A ZE Luciferse A2 100 ul® H71ek 3 Ao A 105 <154
o]A 3k & Glomax Discover Microplate Reader& AF£3}e] 0.4%/9Ae] T A|7H(integration time) o& FA|
kA (Luciferase) &4 738130,
I AdE #F 39 el
Z 3
Compound No. 1st ICso (M) 2nd ICso (M)
1 4.759
7 N.D
8 11.92
9 23.61
10 5.728
12 5.684
13 8.146
14 8.892
15 N.D.
16 14
17 0.007 0.2826
18 N.D.
19 1.282
20 6.743
21 N.D.
22 21.61
23 0.05 0.2447
24 0.123 0.7240
25 0.471
26 N.D.
27 N.D.
28 0.017 0.1063

A7) % 30 YyebE BRel o], E odbge] wE FEES FHojd a3E UeEhglen, o ToME IEE
17, 23, 24 2 289 &= w§- =Hojykr}.

[AAld) 6] AIE FE=H 54 (Cell viability test)

paA 2)(106 We]l A549, H460, 2 WI-26 AlXEE 100x15 mm A|XE v HAjo A|H3laL CO2 wjd7]o A 48417 &
Qb miFatint. 48417 & MEE g FAIOlA Felske] 10mLe] RPMI H+= DMEM 437 iAol @EAZiTh. Al
Z e 10plel 10pLe] Egd EF M 0.492 713 T Countess II FL Automated Cell CounterZ
Abgste] AEZRE SAHSIGT. SAHE AEFE 7|uko R 25000702 AEE 96-4 ZelolEd AYE%it. 24
AL Al sjEAE AASE 3R A% A" $H3HE(0.003-10, 50uM)e] H7bE F¥AH RPMI e

i

B
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S=50dl 10-2776660

DMEM ®l2] 100 uLE X EdolEo] HI7Is & 96A1F &<k vdstsith. MIT &< =A|E 98] NIT 7F+E PBS
o 5 mg/ml F=7F HA =AU, NIT 8§92 el =FHH Aleke] o] AT ¢ glomz g Ax
T o]F% oA RIS, 96A1ZE o, EdolE of 20 ul MIT €4S ¥oldE & 0, uig7]olA 30
b Ado) A shglth. 308 & ZEoE dof Jd &S BT AAS & DNSO €95 100 ul Yol & &
dolEE FE A 108 E5° & ¥, Microplate readers ©]83to] 420nm ygol| N FHEE FHsAG. 1
AHE % 49 YERNS G
X 4
[0176] Compound No. ECso ()
A549 H460 WIi-26
1 11.96 2.975 N.D.
17 1.230 0.3700 N.D.
23 0.688 0.2038 N.D.
24 1.103 0.4583 N.D.
28 0.690 0.1499 N.D.
[0177] 1 AT R 4 oA BE H}Q‘r o], B outge] EX 3gEELS 31HE 19 H]Ete] AINP2-DX2E AIAA & o
A BI7F 53 AL Folagrt. 53] Ho AlES A5499F H460 A EA &Il AL Qs 4= v},
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