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[(Azd 2] 1,3-H34-15| E2-9FE-4-JI2EHLH| =9 Ax

1)POCIz/DMF
2

\ 2) NaOH(aq.)
NH

)

5 mLe] 74 tHEEFoln =] SA¢]
ol oM EH =] FI3|=eE (4.2 g, 20.00 mmol)S A3

3kQl (3.73 mL, 40.00 mmol)& Y¥iL 0 CollAl 1 AlZF &<t wHkAH T,
% =

10 mLe] - T EFotu] Eo 59 3l A7k v,
SEE 70 - 80 TR &8 6 AZE Tk et AEER 255 0 TR WAA7IAL 30% FASUER 78
A& A3 Hrkste] pll 7 - 8% vt AEE AAE oA v, B (10 mL X 3 )R AHEAT. o3
g IAS A2A7IE 4.0 g (80.5%) 9] HHES dErt

'H NMR (200 MHz, CDC13) & 7.37-7.84 (m, 9H), 8.56 (s, 1H), 10.06 (s, 1H).

[AA] 1-1] 5-(1,3-dE9-1F9=-4d g A)-2-E] & A2 E o} =8 d-4-2(5-(1,3-Diphenyl-1#pyrazol-4-
ylmethylene)-2-thioxothiazolidin-4-one) (& 11)

1,3-9dd-1F3) 2} =-4- 7}H}°LH]]‘:(1 3-Diphenyl-1Hpyrazole-4- carbaldehyde) (250 mg, 1.0 mmol)S WX
AH(glacial AcOH) 20 mLoﬂ =9 & Ztld(rhodanine) (133 mg, 1.0 mmol)3} o} EANIEH (sodium acetate)
(98 mg. 1.2 mmol)S ¥ 24 /\]7}501' AFAFAG. RBEgo] FHAHH SES Yo A TAE AFs.
THFE 3, n—t—‘ﬂ/&(n—hexane)gi 1 Ao, made] wals Axste] Y8k 5-(1,3-dHd-1#9 2
44 EA)2-E| S KA EolEE -4 -5 300 mg BT}

1
H NMR (200 MHz, CDCls) & 7.27 (s, 1H), 7.49-7.83 (m, 10H), 8.55 (s, 1H).

[HAd 1-2] 5-[3-(3-AIEZRHE A -4-HEA ) -1-d- 13 SE-4LHE N )-2-E]| L S A E] o} 2T d-4-&
(5-[3-(3-cyclopentyloxy-4-met hoxyphenyl )-1-phenyl-14pyrazol -4-ylmethylene]l-2-thioxothiazolidin-4-
one) (BF}E 12)

3-(3-AFEAE A A4-HE A H D) -1-3 -1 &=-4-7P1 L H) 3] = (3-(3-cyc lopent yl oxy—-4-met hoxy—
phenyl)-1-phenyl-1Fpyrazol-4-carbaldehyde) (362 mg, 1.0 mmol)< ¥ ZAH(glacial AcOH 20 mL)o] =91 =
2t (rhodanine) (133 mg, 1.0 mmol)3} o}A|EAMYEH (sodium acetate) (98 mg. 1.2 mmol)S Wil 24 A|%F
wol REAAT. WSo] EZAHW ASES do] A7 nAHE st RS2 39 n-812H(n-hexane) O
2 1 Aoy, @A uAE AFRse] EAISEHE 300 mg(63%) 2 FAT).

I NMR (200 MHz, CDCl3) & 3.83 (s, 3H), 4.86 (m, 1H), 7.12-8.06 (m, 9H), 8.73 (s, 1H), 13.74 (br, 1H,
NH).

[HAAlo]  1-3] 5-[3-(3,5-UEZRA-ZZIHEA-Hd)-1-Hd-10-¥ &FE4-d e A ]-2-F| L. &4 F| o} g -
4-2-(5-[3-(3,5-Dibromo-4-propyloxy-phenyl)-1-phenyl-1H-pyrazol-4-ylmethylene]-2-thioxo-thiazolidin-4-
one) (BEE 13)

3-(3,5-y B2 R -4-Z 22 A-Hd )-1-H d-1H-¥] & E-4-7P 4 8] =(3-(3, 5-Dibromo—4-propyloxy—-phenyl )—
1-phenyl-1H-pyrazol-4-carbaldehyde) (0.5 g, 1.07 mmol)<S toluene 20 mlo] =o]i Zrhd (133 mg, 1.07
mmol) 2} ZAH(ACOH) ¥ ¥ # &Y (piperidine) & A% 713 & W AEE (dean stark trap)< o] 83dle] &5 A
Asta BFFTE. AAE 1A E o e H Z(ethyl ether)® A (filter)sdtal A ZE ©lA|Alo] &l (desicator)
ol Al Hzake] wmaao] TA|SEHE (495 mg, 80%)S LATt.

' NMR (200 MHz, CDCl3) & 1.12 (t, 3H, J = 7.3 Hz), 1.84-1.95 (m, 2H), 4.06 (t, 2H, J = 6.3 Hz), 7.40

(s, 1), 7.49 (d, 1, J=7.3 Hz), 7.61 (t, 2H, J=7.5Hz), 7.97 (s, 2H), 8.08 (d, 2H, J = 8.1 Hz),
8.79 (s, 1H).

[4A] 1-4] 5-[3-(3,5-T1 B2 R -4-D A d)-1-9 d-1H-) 2 E-4- L B A ]-2-H] 2 S A F o} B e W-4-&
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(5-[3-(3,5-Dibromo—4-al lyloxy-phenyl)-1-phenyl -1H-pyrazol-4-ylmethylene]-2-thioxo-thiazolidin-4-
one) (BF}E 14)

3-(3,5-t B2 R -4-4F & A)-5d)-1-3 d-1H-¥] 2} £-4-7}u} 28] 3] =(3-(3, 5-Dibromo-4-al lyloxy-pheny 1 -1-
phenyl-1H-pyrazol-4-carbaldehyde) (0.5 g, 1.08 mmol)S EF4 20 mlo] o] Zvhd (143 mg, 1.08 mmo
D& 2AHACOD # o d(piperidine) S &% 7t § UAEBtES(dean stark trap)& o]&3te] && A7
sl gFedct. MY uAS oEolH E(ethyl ether)® ol (filter)dtx 1AZS dA7lo]El(desicator)
el A Azxste] a4 BASFE (511 mg, 82%)<= F;UTE.

I NMR (200 MHz, CDCl3) & 4.64 (d, 2H, J = 5.7 Hz), 6.12-6.29 (m, 1H), 5.37 (d, 2H, J = 10.2 Hz), 5.55
(d, 2H, J=17.1 Hz), 7.35-8.10 (m, 8H), 8.78 (s, 1H).

[AA]o 1-5] 5-[3-(3,5-H]|=-A|E2 X2 A Y SA|-Hd)-1-9 - 10-9 ZE-4-d v DA |-2-E] . &4 Elo}EEd
-4-2-(5-[3-(8,5-Bis—cyclopropylmethyloxy-phenyl )-1-pyridin—2-yl-1H-pyrazol-4-ylmethylene]-2-thioxo—
thiazolidin—4-one) (Z3E 15)

3-(3,5-R|2-AFE2Z 24 E A -Hd )-1-9 d-1H-¥] 2} &-4-7Pl & ¥ 3] = (3-(3,5-Bis—cyclopropy lmethy l oxy—-
pheny!)-1-phenyl-1H-pyrazol-4- carbaldehyde) (0.5 g, 1.28 mmol)& EF<l 20 mlo] Fo]lx Zohd (170 mg,
1.28 mmol) 9} =2H(AcON) T I H 2 Y (piperidine) S 2% 7}t & Y AetE (dean stark trap)S o] &3t &
S AAsE FFsT. AHE 2AE oddolHZ(ethyl ether)® A (filter)st IAE dHAAolH
(desicator) WlellA 7Azste] wgkAle] HA8FEE(550 mg, 2.5 mmol, 85%)S AUt

1H NMR (200 MHz, CDCls) & 0.38 (t, 2H, J=4.2 Hz), 0.64 (t, 2H, J=4.2 Hz), 1.20-1.30 (m, 1H), 3.92
(d, 4H, J =7.0 Hz), 6.63-8.38 (m, 7H), 8.78 (s, 1H), 13.8 (br, 1H NH).

[AA]o] 1-6] 5-[3-(3-9BA-4-olAZZE-Hd)-1-¥ I-11-F & ES-4-d D A |-2-E] L & A E] o} S H-4-2(5-
[3-(3-Ethoxy—-4-isopropyl-phenyl )-1-phenyl-1H-pyrazol-4-ylmethylene]-2-thioxo-thiazolidin—4-one) (3} =
16)

3-(3-9EA-4-o| A X 2 F-Hd )-1-¥ d-1H-3] 2}=-4-7} e 8] = (3-(3-Ethoxy—4-isopropyl—-phenyl )-1-
phenyl-1H-pyrazol-4-carbaldehyde) (0.5 g, 1.50 mmol)S EF4 20 mlo] o] Zrhd (200 mg, 1.50 mmo
Do} 22HACOD)# H o2 d(piperidine) S &% 713t & WAEBEFH(dean stark trap)e ©]&3le &S #A
sta BFGT. AAE uAS odEHoH Z(ethyl ether)® A (filter)stal IA|E ©lA Ao (desicator)
el A Axste] =] A8 (560 mg, 83%)= AAUTE.

I NMR (200 MHz, CDCl3) & 1.27 (d, 6H, J=6.9 Hz), 1.44 (t, 3H, J = 6.7 Hz), 1.60-1.65 (m, 1H), 4.17
(q, 2, J=6.9 Hz), 7.17 (d, 1H, J = 8.1 Hz), 7.45-7.65 (m, 6H), 8.09 (d, 2H, J = 8.1 Hz), 8.74 (s,
1H), 13.76 (br, 1H, NH).

[AA 1-7] 5-[3-(3-EEE-4-o| EAHE)-1-(-UEZHE)-1H-Y & E-4-d v D A |-2-E] L. S A E| o} = -4~
2 (5-[3-(3-Bromo—4—ethoxyphenyl)-1-(3-nitrophenyl) -1H-pyrazol-4-ylmethylene]-2-thioxo-thiazolidin-4-
one) (3+3HE 17)

3-(3-B 2R -4-oEAHd)-1-(3-UE 2 d)-1H-¥] 2} E-4-7P} & ) 3] = (3-(3-Bromo-4-et hoxy—pheny1)-1-(3-
nitro-phenyl)-1H-pyrazole-4-carbaldehyde) (0.5 g, 1.20 mmol)S EF<l 20 mle] *o]ax Zrhd (160 mg,
1.20 mmol) 9} Z2H(AON) T} I #H 2 Y (piperidine) S 2% 7}t & Y AetE (dean stark trap)S o] &5t &
S AAstE FFsT. AHE 2AE odolHZ(ethyl ether)® A (filter)st IAE dHAAolH
(desicator) wlollA Hxsto] wmealo] #A8gH= (0.53 g, 83%)S AT

' NR (300 MHz, DMSO-ds) & 1.42 (t, 3H, J = 6.9 Hz), 4.22 (q, 2H, J = 6.9 Hz), 7.32-7.90 (m, 5H),
8.24 (d, 1H, J=8.4 Hz), 8.52 (d, 1H, J=28.1Hz), 8.86 (s, 1H), 8.95 (s, 1H), 13.77 (br, 1H, NH).

[HAld]  1-8] 5-[3-(4-dFA]-3-o}°o] L =ud)-1-3 2| H-2-A-1H-H &} E-4- L WD A ]-2-E] L S A E| o} = d-
4-2-(5-[3-(4-Ethoxy-3-iodo—phenyl )-1-pyridin-2-yl -1H-pyrazol-4-ylmethylene]-2-thioxo-thiazolidin-4-
one) (BF}E 18)
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3-(4-o| E-A]-3-0olo] 2 = d )-1-3] & d-2-L - 1H-¥] &} Z-4-7P} & 8 8] = (3-(4-Ethoxy-3-iodo-phenyl ) -1-
pyridin-2-yl-1H-pyrazole-4-carbaldehyde) (0.52 g, 1.24 mmol)S EF< 20 mlo] *o]xx Zrhd (148 mg,
1.114 mmol) ¢} ZAH(ACOM) ¥ I # 2]l (piperidine) & 2% 7}3t & 2B EI(dean stark trap)e ©]43}]
S AAS dFIIST. AAHE 2AE odolElZ(ethyl ether)Z I (filter)dtal TAE lA|A o]
(desicator) WlellA 7Azxste] kAo HASIE (574 mg, 84%) S AU

1H NMR (300 MHz, DMSO-dg) & 1.42 (t, 3H, J = 6.9 Hz), 4.22 (q, 2H, J = 6.9 Hz), 7.23-8.09 (m, 7H),
8.58 (t, 1H, J=5.4 Hz), 8.77 (s, 1H), 13.84 (br, 1H, NH).

[HAld]  1-9] 5-[3-(4-dFA]-3-o}o] L= )-1-3 2| H-2-A-1H-H & E-4- LW A ]-2-E] L. S A E| o} 2 -
4-29 AAY9  (5-[3-(4-Ethoxy-3-iodo-phenyl)-1-  pyridin-2-yl-1H-pyrazol-4-ylmethylene]-2-thioxo—
thiazolidin-4-one - HCI salt) (%E 19)

o

o
’z
H*CIr NN N
N S\(
Y S

NH

1 mLe) MeOHoll AA)d] 1-8oll4 Azx¥ 3F3HE 18 (20 mg, 0.037 mmol)S ¥WL 3 0 TatolA HCL (3.0 M in
MeOH, 37 p)& Y2 ¥ A2o=® &8 1 h & wURAATH &ulE 74 sholl AAS & Azt FASFE
S Ay,
[Z 1]
st ' NIR
" NMR (200 MHz, CDCls) & 7.27 (s, 1H), 7.49-7.83
11
(m, 10H), 8.55 (s, 1H)
IH NMR (200 MHz, CDCls) & 3.83 (s, 3H), 4.86 (m,
12 ) o |1H), 7.12-8.06 (m, 9H), 8.73 (s, 1H), 13.74 (br, 1H,
N
7N
N s NH [NH)
SR
S
o~ 'H NMR (200 MHz, CDCls) & 1.12 (t, 3H, J = 7.3
Br. Br
Hz), 1.84-1.95 (m, 2H), 4.06 (t, 2H, J = 6.3 Hz),
13 o 7.40 (s, 1), 7.49 (d, WH, J= 7.3 Hz), 7.61 (t, 2H,
NN
N S\\(NH J=17.5Hz), 7.97 (s, 2H), 8.08 (d, 2H, J = 8.1 Hz),
@ S 8.79 (s, 1)

_11_



SS=50l 10-0844131

o/\/
Br Br HONMR (200 MHz, CDCls) & 4.64 (d, 2H, J = 5.7
" Hz), 6.12-6.29 (m, 1H), 5.37 (d, 2H, J = 10.2 Hz),
5.55 (d, 2H, J = 17.1 Hz), 7.35-8.10 (m, 8H), 8.78
(s, 1H)
HONMR (200 MHz, CDCls) & 0.38 (t, 2H, J = 4.2
5 Hz), 0.64 (t, 2H, J = 4.2 Hz), 1.20-1.30 (m, 1H),
3.92 (d, 4H, J = 7.0 Hz), 6.63-8.38 (m, 7H), 8.78
(s, 1H), 13.8 (br, 1H NH)
HONMR (200 MHz, CDCls) & 1.27 (d, 6H, J = 6.9
Hz), 1.44 (t, 3H, J = 6.7 Hz), 1.60-1.65 (m, 1H),
16 0 4.17 (q, 2H, J =6.9 Hz), 7.17 (d, 1H, J = 8.1 Hz),
N” N\
N J $ NH 7.45-7.65 (m, 6H), 8.09 (d, 2H, /= 8.1 Hz), 8.74 (s,
O
S 1H), 13.76 (br, 1H, NH)
o~ H NMR (300 MHz, DMSO-ds) & 1.42 (t, 3H, J = 6.9
B
' Hz), 4.22 (q, 2H, J = 6.9 Hz), 7.32-7.90 (m, 5H),
17 > o 18.24 (d, 1H, J=8.4Hz), 852 (d, 1, J=8.1Hz),
7N
N & NH|8.86 (s, 1H), 8.95 (s, 1H), 13.77 (br, 1H, NH).
o
S
o
I 'H NMR (300 MHz, DMSO-ds) & 1.42 (t, 3H, J = 6.9
3 Hz), 4.22 (q, 2H, J = 6.9 Hz), 7.23-8.09 (m, 7H),
(0]
N// N 8.58 (t, HH, J =5.4 Hz), 877 (s, 1H), 13.84 (br,
N NH
N= SO H, NH).
\ S
<76>
<77> [AA] 2] AAB} o
<78> sk, B oddol w2 A7) gleh] 12 gAIEE IEE2 54 e oy Ju 2 AAS I Jbesieh. e
2 dgo] mE A7) gsh] 12 BAHE eSS 2R R A 2E A A Y-S dAgt Aow
2 dto] oo dAx = AL ofY
<79> AA 1 AAEAE 7D
<80> SR 5.0 mgS AR I F, FEX 14.1 mg, ARZ2AEHE(Crospovidone) USNF 0.8 mg & w1 ~Ho}
dlolE 0.1 mg& Eskar 7ieketel AR wEdH.
<81> AA 2 : AA(EFA =9H)
<82> GHHE 5.0 mgs AZ F F, FdEA 16.0 mgd 5L 4.0 mgS Ak, ZT&EHolE 80 0.3 mgg =53 &
of w5l & o] g9 Hers MU t, vt Ax o] vHE AL ¢ FRold AHyE U
AROl= 2.7 mg 2 vl ZElolelolE 2.0 mg¥ 4% nHS UMgste] AR eI
<83> AA 3 By HEA
<84> FAME 5.0 mgS AR F Fo, FEA 14.8 ng, Zgv)d JSg= 10.0 mg, "}1U| ZHoFHOlE 0.2

Z] =
mgst A AT, EFES AP AAE AHEste] ddd No. 5 Ak gl AR



<85>

<86>

<87>

<88>

<89>

<90>

<91>

<92>

<93>

<94>

<95>

SS=50l 10-0844131

[AA]d) 3] CDC25B &4 &#HZ A (Enzyme assay)

CDC25Be] Z=v Zw|¢l(catalytic domain)(aa 378-566)°l sj@sls 2SS GSTe ZAgtste] g3 v & (fusion
protein)S = & A (E.coli)oll A e e ahgoer AEEAT. a4k £L33743§(Enzyme assay)<
96-4 E# ] E(96 well plate)dellA d(well)F HE W 95 200 w2 gr5olA Faqint. wheEd=
HZ=N(30 mM Tris buffer, pH 8.5, 75 mM NaCl, 0.67 mM EDTA, 1 mM DTT) 170 nl, CDC25B &4 20 (0.2
1g), DMSOOl 591 AJSIetE 10 wE 247t H7ket HE W8 %S 1 pg/nl CDC25B &4, 20 pM FDP7}F %
grgo] Ao 1 AZt wjkete] SA35kltk. o] W) FOPeF DITE AA3H7] ut2 o] &z Hrtshe
ARG A HAS AAEIES el 1 AIRE Wl 5 &Nk o8 AAEE 3

(fluorescence)< 485 nm(excitation), 538 nm(emission)olA =33} t}.

=
=
8

oo
=

AldagtEe WA HF %7 10 pMe] HA AHEste] 123 23849YE 3 §F 5% JAsS Bole =
A og HE 171, 2, 5, 10 pMo]

(20 pMelA 50% olske] AAEIE H
ekl 1Cs ghe A

A Agste] A& whe Teiglen, dAaIt 25 dojA=

1=
[e}
& AdEste] 1C, ¢k Tetlth 1aF 23gdo s Al sES o
7
ol A)ele= el wEE 20 WA = AR F edAEE

&7 A 1ol AT stEEel tiskol cde25Bol tigk 1Cs #E the & 200 783t

[ 2]

AAjd S E [Cso (D)
1-1 11 >10
1-2 12 3.53
1-3 13 1.60
1-4 14 1.40
1-5 15 3.90
1-6 16 3.70
1-7 17 0.88
1-8 18 0.45
1-9 19 0.32

[ 4] AIEEAHAE(Cell cytotoxicity assay)

01-;\1 EH ok

getebd S AREgE MAEZELS Hela, HCT1160]t). ol& SAXE= BT Q7 F3e T4 AXFES AMES)
Ak, o] AEEL B wjFA oA 5% 29 Bol Y ow HAE RPMI 1640 Mg NS AHEsle], 37 T I
5 5% 0o, AFFHIoIE A Bkttt AL AdlE 3 ~ 4o 1 A ¥ o, AES ¥ HogRH
85171 93ke] PBS(phosphate buffered saline) &<94o] 0.25% ERAIF 3 mM Egti-1,2-t]olH| Alo] E 2
AN, N, N, N-E| E2}o}H EAH(CDTA) & &3iA1Z) &8 A&

A=A

i

1989 M=o IHSAFLoA k= AAL(in vitro) FYBAAE =AH3F7] Yste] sjdtE SRBEATE
(sulforhodamine B assay method)S AF&3SIIT. =, AUl T AXES A3l AME3SH7] $13te] EHAI-EDTA

LAS o83l MIEES HHoTHE B A7), Z#H0|E(96 well microplate, FalconA} A|E)ol (wel
DY AES7} 2x10°0] HER BReelt. BRE AESS 0, Aol el A 24 A7+ wjokate] npthe]
i”ﬁli ol go]E] (aspirator) & Bl¥NS AAGI, 6 =2 21 Fo&H(log dose) &= H SN 34

E SIS Axrt B0 v D 47 100 nb¥ 3 vl2 @o]Far, 48 AIZF Tk ] HjYEksit). 3
eSS & H’\] 717] 9&te] ol ulel guledAdZALo] = (DNS0)E AFESF . 3 o2 A 31X 3% 3gtE &
S Ao 0.22 mL THZ AFsty Age o AHE FAEIGY. AXE FET 48417 kgt
S AAS I 10% ESZEZFHNEANTCA)IE 100 nL® 7}Fate] 4 TolA 1 AIZF Sk W] 351]

5

|

OFO
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<96>

<97>

<98>

<99>

<100>

<101>

<102>

==
[

Jm

o1 10-0844131

A =
o] 1% oFHIEAE &oel 0.4% SRBE &A1 £ fAska, YA 1% oMAIEAL &
How 5 ~ 63 MH3l] Aol AstA & e Al ZHo]E(cell plate) E2
Al Ao A AZAZ T 49 100 mLe] 10 mM $+=FHA ¥ Egxvt 7] &9
solution)2 7}sle]l &7 (titer plate shaker)® 10 ¥3F E50] dMkS &E A7
H(microplate reader)E& AH&3te] 520 mmoll A FFE=E 43T ¢
3t k=S 7FE wje] MESF(Tz)S, oF=ol

T R 7 w20 oI A 48 AR MigHE el Alxs(T) T

~

unbuffered trisma base
F vlolaw FeolE ¥
obEel kg A4

® g
rot

12

i

(o]

fol

aleh.
Aoray = L2 %100 (Tz>TIA$)
Faa = L2 0100 (Tz(TE )
olZEA AAE FERHFE ZE|A T2 I (LOTUS program) dlolE] 3]+ (data regression)S o] &3lo] k&0
A E AL AAEE AEE 4 A% (% of Inhibition) o= 3to] the ¥ 39 YEYT).
[% 3]
@E?— Hela HCT116
stetEwe (1Cs0) (ICs0)
13 6.13
14 6.64
15 6.04
16 4.80
17 5.58
wsh, AAld 144 FdE SIREEe A Axd dUist =54 Ad A9 5A4ES AY Ik gskeH
CDC25B o]9je] &Atsla el dist A8Ad A1d 23 g2 dlitsase s Ad894ds 7HAe A4S Es)

k.

ygo] g7

2 Ay M2 2odA sgE &, 5-(1,3-Hold- v gtE-4-drd ) Zohd FEAE CDC25B &ol digh
53 A EAAS Jeha don, SAEE = Hela, HCT1169 thal MEEAS Yehz o=z (DC25B
Aol A8 b Zgo] glSo] Bislth, (DO25BE AFERIS st=d dolA G2/M Fr1=e] JySs A
= g F83 G aszA olE Al HW MEEIe] AdEI Ao AEAER olojx &%k

45 3HA =k, DC25BE 91, A, WY B F7Y, 18 Y 59 TEA HALdET o,
(DC25BS] iy =7 & FAEe] AEEC] W2 0= Hol (D25B E4A 3] A4S z2te ZudA sgE
S GAE Ao vl {8 o IH).

o

webd, B owgel whe Zrhddl sBe Yagel 4 454 FAA Agel b,

_14_
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