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[0112]

[0114]
[0116]

[0117]

[0118]

[0120]

[0121]

[0123]

[0124]

SS=50l 10-2466024

o Agal B ASEA, B WRS LA Gel e BIh o1% AN ) ARHA B
AL Gl el AAE 7hd AlA gdolA ARE Aeln,

AA 4]
[A=e] 1 WA 15] FREF FA

s/ & 19] Azl 1A 15% 87 [ 1] w2 138 2] ol Az,

F 1
Az 33t E
Az 1(YE-| (E)-1-(4-o}r] =9 )-3-(2,4-TFo|H| EA H ) T2 Z-2--1-2
01)

(E)-1-(4-Aminophenyl)-3-(2,4-dimethoxyphenyl ) prop—-2-en-1-one)

Az 2(YE-| (E)-1-(4-o}r] =5 d )-3-(2,5-tFo| H| EA A d ) T 2 Z-2-3l-1--2(E)-1-(4-Aminopheny1 )-3-(2, 5~
02) dimethoxyphenyl)prop-2-en-1-one)

Az 3(YE-| (E)-1-(3-o}r] =dd )-3-(4-H| EA]H d ) Z & X -2-¢1-1--2(E)-1-(3-aminopheny1 ) -3-(4-

03) methoxyphenyl)prop-2-en-1-one)

Az 4(YE-| (E)-1-(3-o}n] =¥ d )-3-(4-3} o] EZA]-2-H| EA) ¥ d ) T 2 Z-2-¢1-1-2 (E)-1-(3-Aminophenyl ) -
04) 3-(4-hydroxy—-2-methoxypheny!l ) prop—2-en-1-one)

A Zd 5(YE-| (E)-1-(3-o}n] =9 d )-3-(2,5-To| W EA) A d ) T & X -2-d-1-2(E)-1-(3-Aminopheny1)-3-(2, 5-
05) dimethoxyphenyl)prop-2-en-1-one)

A ze 6(YE-| (E)-4-S = 2-N-(4-3(2,5-tFol v 5 Al gl d ) ok H =) 7 ) il A v A Fobwfe] = (E)-4-Chloro-N-

06) (4-(3-(2,5-dimethoxyphenyl)acryloyl)phenyl)benzenesul fonamide)

ﬂiﬂ’ﬂm—@)4iiiN(3B(4ﬂgﬂﬂ])ﬂl%imﬁkﬁmﬂm”%ﬂ@ﬂE@%&%MWW%&

07) (3-(4-methoxyphenyl)acryloyl)phenyl)benzenesul fonamide)

Az 8(YE-| (E)-4-F 2 Z-N-(3-3-(2,5-tfo| v EAlHd ) ol aH 2 ) A d ) Wl A W] d L o}wfo] = (E)-4-Chloro-N-

08) (3-(3-(2,5-dimethoxyphenyl)acryloyl)phenyl)benzenesul fonamide)

Az 9(YE-| (B)4-ZF22-N-(4-F=22H)HA XY )-N-(3-(3-(2,5-tH|EAH ) olad =d) Hd ) vl A v A

09) Eo}uto] =) (E)-4-Chloro-N-((4-chlorophenyl)sul fonyl)-N-(3-(3-(2,5-
dimethoxyphenyl)acryloyl)phenyl)benzenesul fonamide)

Az (B)-1-(4-o}n] =5 d)-3-(4-(F FH g d-1-) A d ) T 2 X -2-¢1-1-2(E)-1-(4-Aminopheny1 ) -3- (4~

10(YE-10) (piperidin-1-yl)phenyl)prop—2-en-1-one)

Az (Dl(Sﬂﬂ#ﬂé)SM(Aﬂﬂﬂlowﬂé%ﬁ}“ZQ1 2)(E)-1-(3-Aminopheny1)-3-

11(YE-11) (4-(piperidin-1-y1)phenyl)prop-2-en-1-one)

e (E)-1-(4-3fo] =5 A H ) -3-(4-(F FH g d-1-d)Hd) T2 T -2-¢l-1-(E)-1-(4~

12(YE-12) Hydroxyphenyl)-3-(4-(piperidin-1-yl)phenyl)prop—2-en—-1-one)

A Z o (E)-1-(2,4-t}o]slo]| =2 A d )-3-(4- (I A g d-1-L ) d ) T2 T -2-a-1-2(E)-1-(2,4-

13(YE-13) Dihydroxyphenyl)-3-(4-(piperidin-1-y1)phenyl)prop-2-en-1-one)

Az (E)-3-(4-3lo] =F A -2-H| HE A H D) -1-(4- (I FH g F -1-) A d ) T 2 T -2-¢l-1-(E)-3-(4~

14(YE-14) Hydroxy-2-methoxyphenyl)-1-(4-(piperazin-1-yl)phenyl)prop—2-en-1-one)

A 22 (E)-3-(4-3lo| =& A H ) -1-(4- 4~ 3 g -1-d) Fd ) L2 2 -2l -1-2(E)-3- (4~

15(YE-15) Hydroxyphenyl)-1-(4-(4-methylpiperazin-1-y1)phenyl)prop-2-en-1-one)

[y 1

OFAEH = FEA(19%F), W= slo]=(Benzaldehyde) F =4 (193) 3} NaOH (133)S olghe gujjo] 21
oAk Eklth. Wkgo] Bk EFE & Wil oE olAEHo|E(Ethyl acetate)2 FEIHE WAl 2
7] S-S Bol B2 thA] g M ¢ MgSO,E W B § §ule Y stolA FR3sk AlASE
A, B2 xS AT A g@uE 5] (Silica gel chromatography) @2 A A 3= HH

E

OMMEH = FEA(1FH), 4-((HEZSo|=2-20-9#-2-y1)SA])) HM=Ldslo]=  (4-((tetrahydro-2H-
pyran-2-y1)oxy)benzaldehyde) %A (1%9%)¥ NaOH (19%)S oete 93 AL A uwk k=
Al kol Bt EFEC] 4Me] HCLS 7hekar 208 ¢ wwWhek § ES 9a oY oM HER FE3=

_16_



[0126]

[0127]

[0129]

[0130]

[0132]

[0133]

[0135]

[0136]

S=<5l 10-2466024
WA R f7] §rES wob BE vl W AFdD R4 NSO E ¥u BEE T g 49 selN BF
ste] AAS A, de WALE Aot A AReEYE GRS P

[Alzd 1] _(E)-1-(4-otm]=#Y)-3-(2,4-Fo|HEAH L) T E9-¢1-1-2 ((E)-1-(4-Aminophenyl)-3-(2,4~
dimethoxyphenyl )prop—2-en—-1-one) ) (YE-01

271 (W 1] whel 4-o}v] h-ob M E = (4-aminoacetophenone) (0.30 g, 2.22 mmol), 2,4-to|w|EA|wl=
3}o] =(2,4-dimethoxybenzaldehyde) (0.37 g, 2.22 mmol)$} NaOH (0.09 g, 2.22 mmol)& AF&3tar A&7t 2
2rtEady] (A& : odolAHo]E/n-34F (ethyl acetate/n-hexane) = 1:2 — 1:1)E AA|ste] =

ﬂiﬂ1wj5g,%0%)ﬂ%%%?ﬁﬁkaQ%(ﬂ%@ﬂﬂﬂEm@M}:LD;ﬁwm(mwm,wmy

I Lo}

& 3.85 (s, 3H), 3.89 (s, 3H), 6.47 (d, J = 2.0 Hz, 1H), 6.52(dd, J = 8.4, 2.4 Hz, 1H), 6.69 (d, J =
8.4 Hz, 2H), 7.55 (d, J = 15.6 Hz, 1H), 7.56 (d, J = 8.8 Hz, 1H), 7.92 (d, J = 8.4 Hz, 2H), 8.02 (d, J

= 15.6 Hz, 1H): C-NMR(100MHz, CDCls) 55.6, 55.7, 98.7, 105.5, 114.1, 117.8, 120.7, 129.4,130.8,
131.1, 139.0, 150.9, 160.4, 162.8, 189.1 ppm.

[Alzd 2] (E)-1-(4-otm]=#d)-3-(2,5-Fo|HEAH L) T E9-¢1-1-2 ((E)-1-(4-Aminophenyl)-3-(2,5-
dimethoxyphenyl )prop—2-en—-1-one) ) (YE-02

A7 [HH 1o mEl 4-olr ol EH = (0.50 g, 3.70 mmol), 2,5-Tolw|EAlMl=dHslel= (2,5~
dimethoxybenzaldehyde) (0.62 g, 3.70 mmol)=} NaOH(0.15 g, 3.70 mmol)S A7} A IA=ZvlE 183 (silica
gel chromatography) (FA7]&uf: oHolAM|Eo]E/n-d4F = 1:2 — 1:1)E AASFY e A|Zo 2(0.66 g,

&5%)ﬂ?%%?ﬁﬁ%RfQ%(ﬂ%@ﬂﬂﬂEm@M}:LD;ﬁwm(MOWLCMb)6381@,%L

3.85 (s, 3H), 4.19 (br s, 2H), 6.69 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 1H), 6.91 (dd, J = 8.8,
2.8 Hz, 1H), 7.16 (d, J = 2.8 Hz, 1H), 7.58 (d, J = 15.6 Hz, 1H), 7.92 (d, J =8.8 Hz, 2H), 8.04 (d, J

15.6 Hz, 1H): C-NMR (100 MHz, CDCls) 56.0, 56.3, 112.7, 113.9, 114.1, 116.8, 123.3, 125.2, 128.9,

131.3, 138.6, 151.2, 153.4, 153.7, 188.8 ppm.

[Azdq 3] (E)-1-(3-otm =5 d)-3-(4-MEAH Y ) Z2 E-2-2-1- ((E)-1-(3-aminopheny!)-3- (4~
methoxyphenyl )prop—2-en-1-one) ) (YE-03

A7 (3 1]l upg} 3-o}w] ol E = (3-aminoacetophenone) (1.00 g, 7.40 mmol), 4-tlo]w]EA|HlZL ]
3ol = (4-methoxybenzaldehyde)(1.00 g, 7.40 mmol)3} NaOH(0.30 g, 7.40 mmol)S AF&3la Ae7 2 3 =u}
Eaf3 (d7EH: (getAlE ol E/n-34t = 1:2 — 1:1)2 AASte] 234 Az 3(0.83 g, 62.5 %) 3}

FES AAY. R 0.40 (GotAH | E/n-S4F = 1:1); 'H-NMR (400 MHz, CDClz) & 3.83 (br s, 2H),

3.85(s, 3H), 6.88 (ddd, J = 8.0, 2.4, 0.8Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 7.27(dd, J = 8.0, 7.6 Hz,
1), 7.31 (dd, J = 2.0, 1.6 Hz, 1H), 7.36 (d, J = 15.6 Hz, 1H), 7.38 (ddd, J = 7.6, 1.6, 0.8 Hz, 1H),

7.59 (d, J = 8.8 Hz, 2H), 7.76 (d, J = 15.6 Hz, 1H); C-NMR(100 MHz, CDCls) 56.0, 56.3, 112.7, 113.9,
114.1, 116.8, 123.3,125.2, 128.9. 131.3, 138.6, 151.2, 153.4, 153.7. 188.8 ppm.

[AZd 4] (E)-1-(3-o}v]xud )-3-(4-3}0]| EEA 2-HEAH L) E2 E-2-¢1-1-2 ((E)-1-(3-Aminophenyl)-3-
4-hydroxy-2-methoxyphenyl ) prop-2-en—-1-one YE-04

A7) [ 2]o] o) 3-olu ol EH T (0.40 g, 2.96 mmol), 2-H|EA]-4-((E|Eg}slo] =& -20-1] -
2-2) -] ) Wl =L H| 8l o] = (2-methoxy—4-((tetrahydro—-2H-pyran—2-y1)oxy)benzaldehyde) (0.70 g, 2.96mmol)3}
NaOH(0.12 g, 2.96 mmol)& AF&3sta A7l A mzeteads] (AL dEolAgHelE/m-84t = 1:1)& A

ﬂﬂ@s&%%ﬂﬂ§ﬂ4m28g551%)ﬂ%%%?ﬁﬁkao%(ﬂ%@ﬂﬂﬂEm@M}:14xlmWR
(400 MHz, CDCl3) & 3.71 (s, 3H), 6.30 (d, J = 2.4 Hz, 1H), 6.34 (dd, J = 8.4, 2.0 Hz, 1H), 6.72 (ddd,

J=8.0, 2.4, 0.8 Hz, 1H), 7.08 (dd, J = 8.4, 8.0 Hz, 1H), 7.13 (d, J =2.4 Hz, 1H), 7.16 (ddd, J = 7.6,
7.6, 0.8 Hz, 1H), 7.29 (d, J = 15.6Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 15.6 Hz, 1H),

9.35(br s, 1H): C-NMR(100 MHz, CDCly) 55.3, 99.1, 108.2, 114.1,115.3, 118.1, 118.7,119.3, 129.1,

_17_



[0138]

[0139]

[0141]

[0142]

[0144]

[0145]

[0147]

[0148]

S=S5| 10-2466024

130.6, 139.8, 140.3, 147.0, 60.5, 161.4, 191.1 ppm.

[Alzd 5] (E)-1-(3-otmx=#Yd)-3-(2,5-Fo|HEAH ) T E-2-¢1-1-2 ((E)-1-(3-Aminophenyl)-3-(2,5-
dimethoxyphenyl )prop—2-en—-1-one) ) (YE-05

A7) [ 110 wet 4-olu| ol EFH = (0.50 g, 3.70 mmol), 2,5-Tlo]d|EA Ml =2 H3lo]= (0.62 g, 3.70
mmol) @} NaOH(0.15 g, 3.70 mmol)S AF&3lm A7l A A=ZvfEady (A7/]&d: o dolA e ol E/n-AAF =
1:3) 2 AASFe] =k Azd 5(0.27 g, 25.4%) SI}ES AT R 0.62 (oM EH O E/n-34F = 1:1);
"H-NMR (400 MHz, CDCls) & 3.81 (s, 3H), 3.86 (s.3H), 6.87 (d, J = 8.8 Hz, 1H), 6.88(ddd, J = 8.4, 2.0,

0.8 Hz, 1H), 6.94(dd, J = 8.8, 2.8 Hz, 1H), 7.16 (d, J = 2.8 Hz, 1H), 7.27 (dd, J = 8.0, 8.0 Hz, 1H),
7.31 (dd, J = 2.8, 2.8 Hz, 1H), 7.38 (ddd, J = 8.0, 2.0, 1.6 Hz, 1H), 7.53 (d, J = 15.6 Hz, 1H), 8.06

(d, J = 15.6 Hz, 1H): ~C-NMR(100 MHz, CDCls) 56.1, 56.3, 112.7, 113.9, 114.7, 117.4, 119.1,119.4,
123.6, 124.8, 129.6, 139.8, 140.0, 147.0, 153.5, 153.7. 191.4 ppm.

[A=zd 6] (E)-4-F2Z-N-(4-3(2,5-ToldEA g d)olTA =) v d ) Wl A W] A Fo}r}o] = ((E)-4-Chloro-N-(4-
3-(2,5-dimethoxyphenyl)acryloyl)phenyl )benzenesul fonamide) ) (YE-06

Zo 2(0.67 g, 2.36 mmol) 3= E]odoldl(triethylamine) (TEA, 0.26 g, 2.60 mmol)o] o}
oCly Mof| 4-F22HAIETY FZe}o]=(4-chlorobenzenesulfonyl chloride) (0.75 g, 3.54 mmol)<S

C

3L el A 24417 ot gk Sk, g &Rl ES 9l o oMAEHC|ER FEIIUT. {71 &
=S Wol %3} NallCO;2 AlFstar F4= MgS0, 5 ¥ &3 & & 74 slold SHF3ske] AAs AL, F
Faks AEgt A aRetEads] (A71E v olHolAlEl o] E/n-d4k = 1:2) 2 AAste] =& Alx=d 6(0.55
g, 50.9%) BFES Ak R, 0.18 (SJEobAEOE/n-814F = 1:1); H-NMR (400 Mz, DMSO-d6) & 3.74 (s,
3H), 3.80 (s, 3H), 6.84 (d, J = 8.8 Hz, 1H), 6.88 (dd, J= 8.8, 2.4 Hz, 1), 7.16 (d, J = 2.4Hz, 1H),
7.20 (d, J = 8.4 Hz, 20), 7.40 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 15.6 Hz, 1), 7.74 (d, J = 8.4 Hz,

9H)., 7.85 (d, J = 8.4 Hz, 2H), 7.91 (d. J = 15.6 Hz, 1H), 10.58 (s. 1H); C-NMR(100 MHz. DMSO-d6)
55.2, 55.6, 112.1, 112.7, 117.0, 118.0, 121.6,123.5, 128.0, 128.1, 128.7, 129.4, 132.9, 137.8, 138.3,
141.5, 152.5, 152.9,187.9 ppm.

[Alzd 7] (E)-4-F=22-N-(3-(3-(4-"EA A L)olmd =2 )AL AMAYAH Eo}ulo]= ((E)-4-Chloro-N-(3-(3-
(4-methoxyphenyl)acryloyl)phenyl )benzenesul fonamide) (YE-07)

N-(3-opA e H g )-4-F 22 WA Folnlo] = (N-(3-acetylphenyl)-4-chlorobenzenesul fonamide)(0.10 g, 0.32
mmol), 4-w|EAWMZAHsIo]= (0.04 g, 0.32 mmol)3} NaOH (0.03 g, 0.80 mmol)< o &h2 £ Wi 42
oAl Al 72A1ZF &t wEk k. W EFEC HL GAl FEAES Wi oE olAH | ER FEIT. R
TS Hof B2 AFSIL 74 MgS0,E ¥i g5 & vl Y stdA SRt AAGS & I S
A7t A gRetEady (AfE: dEolAg o] E/n-3AF = 1:3 - 1:1)E AASte] =@k A= 7(0.01
g, 6.5%) ITES AJ. H NMR (400 MHz, CDCls) & 3.84 (s, 3H), 6.92 (d, J = 8.8 Hz, 2H), 7.28 (d, J

i

= 15.6 Hz, 1H), 7.33 (dd, J = 8.0, 7.6 Hz, 1H), 7.36 (d, J = 8.8 Hz, 2H), 7.41 (ddd, J = 8.0, 2.0, 1.2
Hz, 1H), 7.57 (d, J = 8.8 Hz, 2H), 7.68 (ddd, J = 7.6, 1.6, 1.2 Hz, 1H), 7.71 - 7.78(m, 4H), 9.25 (s,

1); “C-NMR (100 MHz, CDCly) 55.6,114.6, 119.5, 121.1, 124.9, 125.0, 127.6, 128.8, 129.4, 129.7,
130.5, 137.

[Alzd 8] (B)-4-E22-N-(3-3-(2,5-Te]vEAHd)otad =) A d) Ml A ] £ o}vlo] = ((E)-4-Chloro-N-
(3-(3-(2,5-dimethoxyphenyl )acryloyl)phenyl )benzenesul fonamide) (YE-08)

47) Azd 5(0.12 g, 0.43 mmol) 3FEI Egoldolnl (0.03 g, 2.60 mmol)o] o}z CHLl, &Nl 4-F

EEHALTY F2gol= owg,OBmmn%7%h1@ oAl Al 24A17F Fot wkslgl. W EFE =
S ¥ od olAHe]ER FE3ITE. f7] §SS Bol E3} NalCO:2 Ald3sta F4 MgSO,E 9l g3t

AN FRs] AARE, & WS A7t A AzvkEdY (AAG: S DotdelE



[0150]

[0151]

[0153]

[0154]

[0156]

[0157]

[0159]

[0160]

S=S35| 10-2466024
/n-B2b = 1:3) = AAlshe] wea Azd] 8(0.08 g, 37.3 %) FFEL AATH. R, 0.33 (HopAlE|o] = /n-3)

A= 1:1); 'H-NIR (400 MHz, CDCl;) & 3.82 (s, 3H), 3.88 (s, 3H), 6.88 (d, J = 8.8 Hz, 1H), 6.96 (dd,

J=8.4, 2.8 Hz, 1), 7.156 (d, J = 2.8Hz, 1H), 7.40 (d, J = 8.8 Hz, 2H), 7.41 -7.43 (m, 2H), 7.55 (d, J
= 16.0Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 7.71 - 7.72 (m, 1H), 7.76 - 7.79 (m, 1H), 8.08 (d, J = 16.0

Hz, 1H); “C-NMR (100 MHz, CDCls)56.1, 56.3. 112.7, 114.5. 117.9. 121.6, 122.8. 124.4, 125.5, 125.8,
128.9,129.7, 130.0. 137.1,137.7, 139.9. 140.0, 141.6, 153.7, 153.8. 190.3 ppm.

[AZzd 9] _(E)-4-F2E-N-(-EFZ2=2HH)HFXY)-N-(3-(3-(2,5-te|HEA F ) ol T2 ) F )AL E
olulol = ((E)-4-Chloro-N-((4-chlorophenyl)sulfonyl)-N-(3-(3-(2,5-

dimethoxyphenyl)acryloyl)phenyl)benzenesul fonamide) ) (YE-09

A7) Alzd 5(0.22 g, 0.78 mmol) =3 Ejdgolyl (0.22 g, 2.12 mmol)o] Ho}glE= CH.Cl, &M 4-

-FREdAdxd F280l= (0.25 g, 1.17 mmol)S 7}akal Aol A 24A17F F<t ik ST, Rk EIE
of E& Y g opAlHo|ER FE3GT. 7] ul5S Fol 3} NalC0;= MHsta F4 MgS0,E Yal &

<
T3 T g 74t slol A FRFEe] AAG L, F& ALE Ay A aEvtEadgy] (A& o golAE)
O|E/n-8Ak = 1:14)8 AAS] =24 Az 8(0.20 g, 39.8 %) IHFES At Ry 0.77 (dHolAH o E
/n-#2F = 1:1); H-NMR (400 MHz,CDCls) & 3.83 (s, 3H), 3.86 (s, 3H), 6.89 (d, J = 9.2 Hz, 1H), 6.97

(dd, J=9.2, 3.2 Hz, 1H), 7.13 (d, J = 2.8z, 1H), 7.19 (dd, J = 8.4, 2.0 Hz,1H), 7.42 (d, J = 16.0
Hz, 1H), 7.52(d, J = 8.4 Hz, 1H), 7.54 (d, J = 8.8 Hz, 4H), 7.66 (dd, J = 1.6, 1.6 Hz, 1H), 7.89 (d, J

= 8.8 Hz, 4H), 8.05 (d, J = 16.0 Hz, 1H), 8.09 (d, J = 8.0 Hz, 1H),: C-NMR(100 MHz, CDCls) 56.1,

56.3, 112.7, 114.3, 117.9, 122.9, 124.3,129.8, 129.9, 130.3, 130.6, 131.6, 134.6, 135.2, 137.8, 140.2,
141.4, 141.8,153.7, 153.8, 189.9 ppm.

[A=4_10] (E)-1-(4-o}r]=3d)-3-(4-(FH 2 P9-1-)H L) Z 2 = -9-¢1-1-2 ((E)-1-(4-Aminophenyl)-3-(4-
iperidin—1-yl)phenyl)prop—-2-en-1-one) ) (YE-10

A7 [ 119 wel 4-olm oM EFHE  (0.40 g, 2.96 mmol), 4-(F ¥ d-1-Y)wl=dd|slo] = (4-
(piperidin-1-yl)benzaldehyde)(0.56 g, 2.96 mmol)=} NaOH(0.12 g, 2.96 mmol)E A}-&3}x A&7 A 3 =20}
Eady (A7]8w: MeOH: CHCl; = 1 : 19)= FA|5}e] @A A ZFd 10(0.28 g, 30.9 %) 3JFES I},
R; 00.43 (of|€olAM|E|o]E/n-NAF = 1:1); lH—NMR(4OO MHz, CDCl;) & 1.62 - 1.71 (m, 6H), 3.29 (t, J =5.2

Hz, 4H), 4.10 (br s, 2H), 6.69(d, J = 8.8 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 7.37 (d, J = 15.6 Hz,
1), 7.53 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 15.6 Hz, 1), 7.95 (d, J = 8.8 Hz, 2H).

[Alzxd 11] (E)-1-(3-oMx=#d)-3-(4-(FHFA-1-)Hd) T2 2 -2-¢1-1-&) ((E)-1-(3-Aminophenyl)-3-
(4-(piperidin-1-y1)phenyl)prop-2-en-1-one)) (YE-11)

A7) [ 1]e whel 3-olm ol ESH = (0.40 g, 2.96 mmol), 4-(FFHP-1-d)H=ddslol= (0.56 g,
2.96 mmol)¥} NaOH(0.12 g, 2.96 mmol)E AF&stx Ayt A A=ZntE a8y (A70&9): MeOH: CHCl; =

19)2 AAsl] @AM A Zd 11(0.45 g, 49.6 %) 3FFES AJTh. Ry 0.47 (oEopAlgo|E/n-3AAE =
1:1); 'H-NMR(400 MHz, CDCly) & 1.61 - 1.72 (m, 6H), 3.31 (t, J = 5.6 Hz, 4H), 3.80 (br s, 2H)

6.86(ddd, J = 8.0, 2.4, 0.8 Hz, 1H), 6.89(d, J = 8.8 Hz, 2H), 7.28 (dd, J = 8.0, 8.0 Hz, 1H), 7.30 (d,
J =15.6 Hz, 1H), 7.31 (dd, J = 2.0, 2.0 Hz, 1H), 7.37 (ddd, J = 8.8, 1.2, 1.2 Hz, 1H), 7.53 (d, J =

8.8 Hz, 2H), 7.75 (d, ] = 15.6 Hz, 1H); “C-NMR(100 MHz, CDCl,) 24.6, 25.7. 49.3, 114.7, 115.0, 118.4,
119.0,119.1, 124.7. 129.5, 130.4, 140.3, 145.4, 146.9, 153.4, 191.1 ppm.

[Al =4 12] (B)-1-(4-31o| =EA A E)-3-U-(FA A ZEd-1-H A D T = T -9--1- ((E)-1-(4-
Hydroxvpheny!)-3-(4-(piperidin-1-y1)phenyl )prop-2-en-1-one) ) (YE-12)

A7 [ 2]dl o 1-(4-((H Egsto]l =2 -2l-Tfo] @-2-A) S A ) Fd ) ol & -1-2  (1-(4-((tetrahydro-2H-
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[0162]

[0163]

[0165]

[0166]

[0168]

[0169]

[0171]
[0173]

[0174]

SS50l 10-2466024

pyran—-2-y1l)oxy)phenyl)ethan-1-one) (0.50g, 2.27 mmol), 4-(¥|Hgd-1-d)H =L slo|= (0.43 g, 2.27
mmol)¥} NaOH (0.09 g, 2.27 mmol)S AF&3la Hel7l 4 AZetEas (A7]E0): oeolM e o|E/n-d4t =
1:3 - 1:DE AASFe] oAlxM A Zd 12(0.24 g, 33.7 %) FFES LA}, Ry 0.17 (olEolAE o] E/n-3

A= 1:3); H-NMR(400 MHz, CDCly) & 1.58 - 1.65 (m, 6H), 3.25 (t, J = 5.6 Hz, 41), 6.84 (d, J =

Hz, 2H), 6.87 (d, J = 8.8 Hz, 2H), 7.32 (d, J = 15.6 Hz, 1H), 7.48 (d, J = 8.8 Hz, 2H), 7.68 (d, J =
15.6 Hz, 1H), 7.90 (d, J = 8.8 Hz, 2H), 9.34 (s, 1H); C-NMR(100 MHz, CDCls) 24.4, 25.5, 49.2, 114.9,
115.6, 117.8, 124.8,130.1, 130.6, 130.9, 144.2, 153.1, 161.7, 189.0 ppm.

[xﬂJﬁoﬂ 13] (B)-1- (2 4—tiola+°1 EAHY)-3-(4-(F 2 H-1-)H ) =2 Z-2--1- ((E)-1-(2,4~

A7 [ 2]d web 1-(4-((H Egsto]| = 2-20-o] @-2-2) LA H ) o E-1-< (0.50 g, 2.12 mmol), 4-
(I g-1-Id)l =g slo]= (0.40 g, 2.12 mmol)™} Ba(OH), 8H,0(0.73 g, 2.33 mmol)S Alg3la Ags A

AZvtEaH T (A& ool ol E/m-3At = 1:1) 2 AGAste] QAA A Alxd 13(0.12 g, 16.8 %) 3}
?%%?ﬁﬁkRfQ%(ﬂ%@ﬂﬂﬂEm@M}=LD;MWW(MOMLCMQ)6158—1ﬁ5m,%L

3.27 (t, J = 5.6 Hz, 4H), 6.37 - 6.40 (m, 2H), 6.84 (d, J = 8.8 Hz, 2H), 7.34 (d, J= 15.2 Hz, 1H),
7.49 (d, J = 8.8 Hz, 2H), 7.73 (d, J = 8.4 Hz, 1H), 7.76(d, J = 15.2 Hz, 1H), 9.64 (s, 1H), 13.6 (s,
1H).

[A =4 14] (E)-3-(4-3}o]| = E A -2-HEAH D )-1-(4-(F H g A -1-)HA L) T L -2-A-1-2 ((E)-3-(4-
Hydroxy-2-methoxyphenyl )-1-(4-(piperazin-1-yl)phenyl )prop-2-en-1-one) ) (YE-14)

A7) (3 219wl 1-(4-((H Eglsfo] = 2 -20-3o] #-2-) A ) H d ) o &k-1-2 (0.50 g, 2.45 mmol), 2-1
EA-4-((HEgsto| =2 -2-To] #-2-d ) A )wl &gl slo] = (0.58 g, 2.45 mmol)<} NaOH(0.20 g, 4.90 mmol)
2 Agsta g AA F AolAE AE oHolAHelE /At B §uiz ARt A8 nAE o
gate] AE Azl oWMAA Ao 14(0.28 g, 33.8 %) FFES ATh. H-NMR(400 Mz, DMSO-d6) &
2.89 (dd, J= 7.2, 3.2 Hz, 4H), 3.26 (dd, J = 7.2,4.0 Hz, 4H), 3.82 (s, 3H), 6.40 (dd, J =8.8, 2.0 Hz,
), 6.41 (d, J = 1.6Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H),7.51 (d, J = 15.6 Hz, 1H), 7.55 (d, J = 8.8 Hz,
M), 7.87 (d, ] = 15.6 Hz, 1), 7.90 (d, J = 8.8 Hz, 2H).; "C-NMR(100 MHz. DMSO-d6) 45.1, 47.5, 55.1,
98.7, 107.9, 112.9, 114.7,118.0, 127.7, 129.7, 129.8, 137.7, 153.7, 159.7, 161.2, 186.8 ppm.

[Al =4 15] (B)-3-(4-31o| =E3A HE)-1-(4-U-HEF H R -1-D)A D) ZE X -92-d-1-2 _((E)-3-(4~
Hydroxyphenyl)-1-(4-(4-methylpiperazin-1-yl )phenyl )prop—2-en-1-one) (YE-15)

471

(CH

3t

I 2] Wt 1-(4-((H| Egtslo) =2 -2H-to] @-2-)2 A H D)o E-1-2 (0.50 g, 2.29 mmol), 4-
Egsto| = 2-20-Tfo]&-2-y] ) LA )l = ed5to| = (0.47 g, 2.29 mmol)$} NaOH(0.09 g, 2.29 mmol)E A}
I &vl AA T doAR= TAE dEolME | E/m-A4 3 SulE2 AHEst. AdE TAE oTste
Azxsle] 2@AAM Axd 15 (0.70 g, 94.8 %) IF}IES AT}, 'H-NMR(400 MHz, , CDCly) & 2.33 (s,

=,

=
of

3H), 2.55 (t, J = 5.2 Hz, 4H), 3.37 (t, J= 5.2 Hz, 4H), 6.86 (d, J = 8.8 Hz,2H), 6.89 (d, J = 8.8 Hz,
2H), 7.38(d, J = 15.6 Hz, 1H), 7.49 (d, J = 8.8 Hz, 2H), 7.72 (d, J = 15.6 Hz, 1H), 7.95 (d, J =

Hz, 2H); C-MMR (100MHz, CDCls) 46.2, 47.4, 54.8, 113.7. 116.2, 118.8, 126.8, 128.7.130.3. 130.6,
143.7, 154.0, 159.7, 188.4 ppm.

(23 W]

(A4 99 1] AE AXFE E AXF g iy

2 o w2 Alxd 6 e MERAFS HrIeh] 98 A3F @8 AES(VERO, HFL-1, 1929, NIH 3T3 ¥
CHO-KD)E Argstsict. Tk, 2 o] wpE AZd 69 31gE 2 FAFERY Alzd 1 WX 5, 8 WA 159
335 13 & (YE-01, 02, 03, 04, 05, 08, 09, 10, 11, 12, 13, 14, 15)9 & AxF AF oA%< A3}

71 & AZF F 9d AEF(NCI-N87, SNU-216), ¥ MEF(U-87 MG, Hs 683), #& Al>EF(AsPC-1,
MIA PaCa-2), ¢t AMEF(BT549, MDA-MB-231 2 Hs578t)¢}, m$-2 e et MEFQ 4TI = 4T1-
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[0175]

[0177]

[0178]

[0180]

[0181]

[0183]

[0185]

[0187]

[0188]

[0189]

[0190]

S=S5| 10-2466024

luc(4T1 AEFo] FAHH o) Z(Luciferase)’} HAHEE A2y A EF2A, b3t A eqtoz Axe] 9
A& ooz e F 915)S AFESISIH.

71 2+ MESFE ATCC(American Type Culture Collection), JCRB Cell Bank(Japanese Collection of
Research Bioresources Cell Bank) T+ S A|EF23 (KCRB) S 255 A3 dt). 7] ZF AlEXF= ATCC &
2 FH o)Al Z1AE o] A= vl wiA] 2 owjE o] wep wjksilnh. =g, AlEFY] fx dde] 9F
< vE F AE volZEH=r(Mycoplasma) HE S WAEY] Ak, 7] AlEFY] wjE Alel FrIHoR wh

olZmET=u A AFE Eelsglen, el Fel" AL 1 ~ 2F Bk AL IAAE AESHA
X238kt A7, 37] 4T1-luc AIXET AS- olF /54 U T2ED ALS HdlA AFEsSIT.

[2F W 2] A EF A=xd 6 332 A =4

DMSOE ©]€3ted 1 WA 50 pM F=2 AZd IJFES AT olF, A7 [4d ¥ 119 479 #%
& MEFNA 7] Axd 69 §]r6]"j o] HAe9 AT FHI AIFAL Holx FE T ANE At
o) 21]}_01] 6 ﬂzgq Aol tigk g2 o 2 s DMSOTHS A Elsiitt. Alxgd Aol 22 walrt dA s
A GEF A7) DUSOE AA wiAe] 5 97 WX & 2oz A st

[43 by 3] AMPK(AMP-activated protein kinase) A3l & SAls 58 =4 vy

A ze 62 stgE 2 FAREFRS Az 1 WX 5 2 8 WA 159 sHE 13F (YE-01, 02, 03, 04, 05, 08,
09, 10, 11, 12, 13, 14, 15)°] AMPKS] AMP A3} AlolEo] AZst=A] 1871 H3te], CTSA (Cellular
thermal shift assay)E& 33t tt. FAHo=Z wjgdd Az 4L F2l MEF(BT549 = MDA-MB-231 Al
EF)E EFAE o] &35t vl tAERE @AY, A7) @2E AXEFE PBSO EA A7), P(RE FH
Ztzbol| HU3 ol MEE EFsta, A WA 65 T ZANA 38 FoF 71dedn. 7lde] 8HE A7)

= 4

T2 JAZLE ol&sto] dES EYsta, APKZE dell o3 WAE = =S g8y fa d2E" =

A7 A3 8l 19 T8 AEFl Az 6 stgES 0 ~ 30 uM s== ALstar, 24 A 9k

] = \‘j 83
Feritt. 29 v, AlEE F58ke] RIPA ¢h5o& o] 838te] &A%l H, SDS-PAGES ol-&-sto] diids
7196 %k Flel AMPK 2 <14F8k-AMPK(phospho-AMPK: Thr172)e] 5o]1#<l &A1& o] &sto] waldo] vy FF&

5013} th. GAPDH =& B-actin ©h¥ld AS 913 29 t|Z*(loading control) &2 A3},

[3-2]1 A7) (23 2 119 9 A2 3 3 (4T1, BT549, MDA-MB-231)e] A% 69 T2 L FA-
zo] Azxd 1 WA 5 2 8 WA 159 3FFE 13F (YE-01, 02, 03, 04, 05, 08, 09, 10, 11, 12, 13, 14, 1
S 10 pM FE2 Hgstar, 24 Az Sk s, =3 9, W, AFG AEF 7 2% AR 6
g < 10 uM =2 AYstar, 12A17F 5 wigselet. 19 o, AX

p

2 4-E3}o] RIPA ﬂ%—oﬁg o]g3ste] &A1 ¥, SDS-PAGEE o|&3ste] T dS A7|g-ssk FHol AMPK 2 <l
AF8}-AMPK (phospho—-AMPK; Thr172)ell E-o]Z<Ql FA|E o] &3te] dude] oy 58S E133lY. GAPDH =
B-acting wwWza AL 93t 2o X7+ (loading control)o® AF&-8}9Th.

(28 W 4] & NMEFE AF A 9 A7 EAPE (Apoptosis) 59 £4 W
[4-1] AIE A=TY =4 W (Cell viability assay)

[4-1-11 7] [2F 39 1]9 8%

R

| 325

9

714, Azd 6 3}gEe] ol AICAR(5-Aminoimidazole—4-

carboxamide ribonucleotide) B+ XﬂZ: o 6 FFES 0~ 30 uM == AHg3star, 24 A7k, 48 A7+ 2 72
AZE BoF ikttt a9 v, A7) vl AlEel] WST-1 AleRS AEle H 450 mme] IHgoA FHEE S

QA 1A, B ISTL Aok A )
o] Mgt E% Fromn, X YEFHS

l-m

Zeglole] B4siart EAdE SEd we) W v e

4% 5 Q8T A,

[e]

e
i)

[4-1-2] 7] (23 W 119 &9 AEF 4T1, BI549 HE= MDA-MB-231¢) A|Zd 6 SH3E E §AFZR9)
A=)

Az 1 UA 5 2 8 WX 159 3= 13 & (YE-01, 02, 03, 04, 05, 08, 09, 10, 11, 12, 13, 14, 15 0
~ 50 pM == Agstar, 24 AZE St widelth. A, Hd B AGYE AxF 7 3 Foll Az 6 3=
T AR Az 8 sHEES 0 ~ 50 uM FEE Aestar, 24 ARF FF wiksisit. a9 vs, A7
e Azl WST-1 Aloks AlzARZE Algdt ol wet Aelstar 44 ’\17& Foll 450 nme] el FF=
E AT, 714, A7) WST-1 Aok Al Wl nEZ=gete] dialrt EAsks e ueh g
Hjxl o] Ao] WistE L% o v, AXE AEsHS SA/L & U=F f‘&ﬁ}.
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[0192]

[0193]

[0195]

[0196]

[0198]

[0199]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[4-2] F=HPA E4 Y (clonogenic assay)

B 119 gurel AEFE 69 ZoolEe 1~ 2 X 10 AES/de xpAow B
Fo] Az 6 FFZLS 0~ 30 M FEZ Astar, 109 ~ 149 B vt o]F, A
4% X298 = (formaldehyde) 2 TAA 713, 1 %9 FAg|2g HlolLg oz dAsy u|AHo

ox
~

>,
o
oz

A7) [2E 0 119 e AlEF AFd 6 3ES 0 ~ 30 uM FEE Agstar, 24 A3F ek wUdskAd
ot I" o, A7) digE AEE EfA(Trypsin) &2 @&AZ 5, ofdlal V(Annexin Vi ZF7HA
912]) & Pl(propidium iodide; AEZIA} AA])E o]&3dle] o]F o AMAIE FAS 33 F, FAXE

1% olgdtel AT P W £ES FAFHAT.

[2F vy 5] o AEFY Ay Z371¢] A3 (Epithelial-mesenchymal transition; EMT)S] =74 My

71 A3 U 119 fd AEFY wjg wAE dH o] e A (Serum free media) = wASIGT. 1
o5, 2 ng/mLe| TGF-B 1} Az 6 sHES 7 A st 20 ~ 24 AF EF vigsigint. o] %, 7] (23
W 3lol A 9k o] ENTSF #d v e EolAQl AAE o] gste] dul el Wy =S SIsT.
(28 Wy 6] Y MEF o]F /54 o] & 24 A7
4 0] 7150 gl = vk (Athymic nude mice) (FZ)E FU3 H, 7Y Fot TE A 349
HASA 7M. A7Fs AwS A-Esn. 2 AEY] AES H8] A B (ear punch)E o]&3slo] FAdl EXA
STk, S, AERE, AFEAY, AgdE, sdda, Algdar, AlRUE, AFAJARE 7 A A2
FIEE F3sle] AFS AAE AEET. Y] FE ARSAY B9 A9, 2% (22 £ 3)TC, AUEE (50
+ 20)%, 7|81 (10 ~ 15) 3|/AzF, Z=®WF7] 12X7F (8:30 ~ 20:30), &% (150 ~ 300) lux® AALHE=
SEATE. E3k, AR S87E Foldte] AMSEta, &3 2 AEVI B A7 ARSE AASHIT

g W

A7) FE w22 2.5 ¢ o] AFA(Isof lurane) 28 & vlHAZ & FFAE o] &3te] A7) (43
2 fdl g AEF ATI-lued FUSG FE vk 1wk 1 - 25 Y 100 A AE

52 100 xbe] PBS(Phosphate buffer saline)ell 3]st ¥, NS G2 (Flank) =2 F4X

2] (Mammary fat pad)el FH3FAth. FH< AEF7E Ao FYE o|F o4 T&E g 34L& 37

4
oot Wb, EE, ek AEFA FAAREAG FUH B4 o4 BB 2l 7L &7 & 33 @t

-

* 2
T = AE U as Alg 24 e T AR v 4 A EA
o z=T 4T1-luc  ©]& o]2}| 9+ (Saline) we] A FA(IV) |4 YA As gl
(Flank, s.c.)
A3 4T1-luc  ©o|F o]3|Az4d 6 we] g FARIV) (4 TEAAS g
(Flank, s.c.) (4 mg/kg b.w.)
Z 3
T 3 A & a5 AY =4 e Fo A= ng] AEEH
= 4T1-luc  F4& o] ¥ (Saline) =7 FAHIP) 3 ko]l AAs
(fat pad, s.c.) ol
YT 4T1-luc T4 o)A AZxd 6 E3W FAHIP) 3 ol gAlE &
(fat pad, s.c.) (20 mg/kg b.w.) 2l
o z=T 4T1-luc &4 o] | ¢ (Saline) E3W FAHIP) 14 AEgE gl
(fat pad, s.c.)
i 4T1-luc &4 oAz 6(20 mg/kg| &AW FAHIP) 14 AEE 3l
(fat pad, s.c.) b.w.)

B, BE LA F oldol wAR A Aoz AFe] FAEA e AA 2 AYSA we AN
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A (Tumor regression)
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