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(57) Abstract: The present invention relates to novel tet-
razolo hydrazine derivatives or pharmaceutically accept-
able salts thereof. The derivatives and the salts may inhibit
the proliferation of cancer cells in a low molar concentra-
tion and inhibit the activity of cancer cells through the reg-
ulation of expression of apoptosis-related genes or the like,
thus inhibiting excellent anti-cancer activity, and therefore,
can be used effectively in preventing or treating cancer.
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1,000 mg/kg, FAIAHoZE 0.1 WA 1,000 mg/kg, Ht}h FAHoZE 0.1 WA

100 mg/kg & 4 AT Tk oo @ W Foi@ £E YR £32 o] Fo

Bowge @ FAdA, 7] ¢ ndYL F gom, HE FAHoE

B odde mE 18 19 HEER stoltekE fFEAE HFY(Brain tumor),
UMMM EZE (Low- grade astrocytoma), OV A AN EE (High-grade

astrocytoma), Hated HAE (Pituitary adenoma), %% (Meningioma), ¥
=% (CNS lymphoma) , AR @ E (Oligodendroglioma), FAWA S

(Craniopharyngioma), M EZ (Ependymoma), ¥ 37F%% (Brain stem tumor), ¥

B FTYMHead & Neck tumor), FFY (Larygeal cancer), TAFY
(Oropgaryngeal cancer) , B]7Z/¥8]% < (Nasal cavity/PNS tumor), BT
3}l ¢k

(Nasopharyngeal  tumor), A% (Salivary  gland  tumor),
(Hypopharyngeal cancer), A9 (Thyroid cancer), 7749 (Oral cavity
tumor), ¥F %% (Chest Tumor), AAIFEA H<L (Small cell lung cancer), HlAA

4 #H (Non small cell lung cancer), F%Y (Thymoma), FEHT T4

ke

(Mediastinal tumor), 21=<t (Esophageal cancer), 3¢t (Breast cancer), B4
#Hel (Male breast cancer), BE%% (Abdomen-pelvis tumor), 9% (Stomach
cancer) , %+% (Hepatoma), ©dY (Gall bladder cancer), ®ES (Billiary
tract tumor), #)7< (pancreatic cancer), A%<t (Small intestinal tumor), ©H
22 ) (Large intestinal tumor), ¥ % (Anal cancer), %3¢ (Bladder
cancer), A% (Renal cell carcinoma), /342 71E% (Male genital cancer),

SA(LE)Y (Penile cancer), ZAHAY (Prostatic cancer), oA Al7]E0k
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(Female genital cancer), AF7HE < (Cervix cancer), A W= (Endometrial -
cancer), W4 (Ovarian cancer), A&%F (Uterine sarcoma), A% (Vaginal

cancer), oJAJe]REAIA 719l (Vulva cancer), A4 Q%% (Urethral cancer) I

rir

el

&
9

do

2o} (Skin cancer)d] A= AHEFol MEAsT wuh o wRAL
Gol Amel AEY & ot oAl AVHE AL opuch,

o, B $H olhE F7| Astel AAAE Sof AAFA AHE 2 B
G ow sl AAds 2 oaEe Yag dass AY B R wse W

9)
gl7] AAlofo] A= AL otk & I HAjdle GPAdA FaHA A

N
-

2 7H Aol A 2 A& Bup sk dRetr] Aell AlFHe Aot

<Az 1> HEZFER sol=gtE FRAY Az R F2EH
1. A 2 B
fof 2 H7] Aok Sigma Aldrich, Merck (Germany) AFZ2HE FL& L,
27 ZAFLA glol AAEsd Y. S=d (mp) Mel-temp FB]E A28t SHE
i, 74 glo] Z2RE A&t ng ZRE &FuiE S (d9gt A 60 Fas,
Merck Germany)ol vt I EwE 2#83 (thin-layer chromatography, TLC)ol A}& %
R, 2 el g A EE Y. 94 B2 Central Drug Research
Institute Lucknow, Uttar Pradesh, India ©| Heraeus Vario EL 111 ¥471& AH&
stod FAsAT. e H.3% 9 olggez Uudt. Hdx sdEge
Shimadzu UV 1601 PC UV-Visible spectrophotometer® 7] %At IR AHEHFLS
KBr t]2&=E Perkin-Elmer model 1600 FT-IR RX1 spectrophotometerol] 7]%% <%
o HNR 2 PC MR 2= E#-& Bruker AVANCE 300 spectrometercll DMSO-ds & &
=1

B2 AEEI TUSE R EFOR do 1SHYUT. B dRL olgel 2ol

—

BEAG: s, @4 d, °1FHS dd, °olF olFE; t, HFH a, thFEF. 3

=

a2

o] T3S ppmlZ FAEH AT, ESI-MSE= MICROMASS QUATTRO 11 triple quadrupole

mass spectrometer® 7| =% lt},



WO 2014/025191 PCT/KR2013/007083

2. A

5-(1, 3~bénzodioxol—5-y1 )—l—tetrazolev A=
1,3-benzodioxazole-5-carbaldehyde2 %8 thaA2 FA=HAJH. Ldslol=s &
e oEAM  24Ee  AYE  E3

piperonylonitrile® ATt UEH 87| ololE Y ofd HEwmlo]l=&

Mez  HEEHL, o

rr

A& in situ AR W HEFEE BBIAG, T HEHE FARA

T dd9 AgE F=AE st AHEH, ol2d dEy F4REe =1

1) piperonal oxime[a]l ¢ Lwtz AU

dgsto]l=(leg) L Bol=EAotwl Fo|=RFE 0| E(1.25eq)E E(5 ml)
of &3AIZI I, 7] &Rl E(1mD)ol &3E &F o] 7tR Mol E(1.25eq) &
A% sl WRAGL AF EFEAL 2547 FAR w2 AAEL
de ¥ A% & Azag

2) piperonal nitrile(b] & ¥w¥HA YAHH

250ml S wviek Zgtx3e A EY =4 (piperonal oxime) T oMM E
FEEEMDS ZMEETh. W EPEL 2448 ankste dREdD

=3

[ }01 %
o
tlo

AL-Eo Bu 1A HHES sty 93 F AZs%90.
3) 5-(1,3-benzodioxol-5-y1)-1-h-tetrazolelc] & Y¥FE A =Hd
250ml =T He ZEt230] UEZ (20 mmol) X A2F oFAFe]=(22 mmol),

old B Rulol= (20 mmol), & 40ml 2 o}ATZHLZ(10m)E 7}3tct. HHS

(ot
o

FEL 24A1 75t ksl BF AT HCL (3 N, 30 ml) 2 o€ ojAgolE
(100 m)E 71z, TA7F AR @3, $=9] pHrt 10 w7 mwurs o).
HoF 7S¢, F7E olg ol EE ATk, f7150] BEEJn, £2& 2

X100 m19] oldotMHolER FEHAT. #7]

ofji

2 SHFENSH, 200 ml9 0.25

10
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N NeOHE 7F3tia, EFES 3087 2 FdEo] &g ot sitgso] ¥

O

A4 Y7z mesgich, NaBde oetn, oBES 20 ml9 IN NaOHE A}
st A b=l 4oni194 3N HCIS 7het3 murale] ElEgkEo]l IHEHEE &9
t}, HEZSES o1 T 2X20 ml9 N HCIE AHEI #Z 2B HEDGZES
AAY o] ¥ J}EE AV g8 AxEHUG. Bag A AT A2t (hexane)
= 10% o8 oldHolEZE §3i" Fit(hexane) 22 AntE T,

6.156  (s,2H,0-CH~0),  7.135(J=8.1,d,1H,Ar-H),  7.548(s,1H,Ar-H),

7.596(J=7.8,d,1H,Ar-H), 11.011(s,1H,NH).

4) Ethyl[5—(1,3*benzodioxol-5-yl)—1—h-tetrazol—1—y1]acetate[d] o] <dut
A Az |

5-(1,3-benzodioxol-5-yl)~1-h-tetrazole (10 mmol) o|E EEZolAHIE
(10 mmol) 2 TE}F FFRUOIE (15 mol)S 5 obAE (100 ml) oA E¥stu
UANHEY BRI, v EELS AFEHAD Bule FHEJS. FFHE

FE 2y ARES dESERE Y A2 WHeE FAsAT.

kJ

1.117-1.263(t,3H,CHs), 4.101-4.265(m, 2H,CH:), 5.851 (s,2H,CH.),6.141
(s, 2H,0-CHz-0), 7.094 (J=8.1,d,1H,Ar-H), 7.523(s, 1H,Ar-H),

7.619(J=9.6,d,1H,Ar-H).

5) 2-[5-(1,3-benzodioxol-5-yl)-1-H-tetrazol-1-yl]acetohydrazidele] <
SR IR AT

Ethyl[5-(1,3-benzodioxol-5-y1)-1-h-tetrazol-1-yl]acetate (10 mmol) %

o=

kY

2 slol=#o] E(99%, 10 mmol)2 &S (50 ml)I} E3jtsti 8A|7F E<t

qm
o
x2
mp

49 & 1A solEdAolEE o, JHe AAHL Fal

i

bt

% 2%
ol

Jm

+
5.377(s,2H,CHy), 6.099(s, 2H,0-CH,-0), 7.051(J=8.1,d,1H,Ar-H),

11
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7.468(s,1H,Ar-H), 7.564(J=8.1,d,1H,Ar—H), 9.598(s, 2H,NH,) .

6) compounds f-fis & UutA A|Zz=H

ks e (10 mmol), A dulsio]l= B A% A7bE oA EAS o

f 1
2-[5-(1,3-benzodioxol-5-y1)-1#tetrazol-1-y1]-A"~[4-chlorophenyl-methy! i dene]
acetohydrazide

FE5E: 92% mp 206-208 °C; A AA; CyHiaNe0Ll: (58.28, H4.03,
N23.99, found C 58.29, H 4.02, N 23.98; IRV ua(cm): 1031 (C-N), 1617 (C=N),
1693 (C=0), 3001 (CH-Ar), 3210 (NH); 'H MR DMSO-de/ & (ppm): 5.656 (s, 2H,
CHz), 6.105 (s, 2H, O-CH,~0), 7.083 (J=8.1, d, 1H, Ar-H), 7.521 (s, 1H, Ar-H),
7.619 (J=8.1, d, 1H, Ar-H), 7.739 (J=11.4, d, 1H, Ar-H), 8.059 (s, 1H, HC=N),
12.038 (s, 1H, NH); “CNMR DMSO-de/ & (ppm): 55.44[CHzJ, 101.71[0-C-0], 106.20,
109.07, 114.44, -120.55, 120.88, 124.99, 130.54, 148.03, 149.21, 163.99,

165.45, 168.11{CH=N], 170.63[C=0]; ESI-MS(m/z): [M'+1] 384.07(384.78).

f ' 2
2-[5~(1,3-benzodioxol-5-yl)-14tetrazol-1-y11-# -[(2-chlorophenyl )methylidene
Jacetohydrazide

FEE 93% mp 198-200 °C; A AA; CuHaNeOLl: (58.28, H4.03, N
23.99, found C58.29, H4.02, 23.98; IR vum(cm'): 1039 (C-N), 1605 (C=N), 1702

(C=0), 2955 (CH-Ar), 3128 (NH); 'H NMR DMSO-ds/ & (ppm): 5.638 (s, 2H, CHz),

12
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6.109 (s, 2H, O-CH,~0), 7.06 (J=7.8. d, 1H, Ar-H), 7.593 (J=8.1, d, 1H. Ar-H).
8.056 (J=7.5, d, 1H, Ar-H), 7.392-7.527 (m, 2H, Ar-H), 8.424 (s, 1H, HC=N),
12.118 (s, 1H, NH): “CNMR DMSO-ds/ & (ppm): 55.41[CH.], 101.69[0-C-0], 106.19,

109.10, 114.50, 120.35, 120.43, 124.79, 130.44, 148.23[CH=N],'149.23, 163.79,

165.55, 168.13,170.65[C=01; ESI-MS(m/z): [M'+1] 384.07(384.78).

F3. 2-[5-(1,3-benzodioxol-5-yl)-1AFtetrazol-1-yl |-V -[ (4-ethoxyphenyl)
methyl idene]acetohydrazide

S8 93%; mp 208-210 o, B HA; CiHiNeOs: C57.86, H4.60, N 21.31,
found: C€57.87, H4.59, N21.30: IRva(cm™): 1043 (C-N), 1607 (C=N), 1688
(C=0), 2959 (CH-Ar), 3142 (NH): 'H NMR DMSO-ds/ & (ppm): 1.285-1.331 (t, 3H,
CHs), 4.009-4.078 (dd, 2H, CHy), 5.587 (s, 2H, CHy), 6.034 (s, 2H, O-CHz-0),
6.942 (J=8.4, d, 1H, Ar-H), 7.061 (J=8.1, d, 1H, Ar-H), 7.495 (s, IH, Ar-H),
7.591-7.688 (m, 2H, Ar-H), 8.162 (s, 1H, HC=N), 11.811 (s, 1H, NH); “CNMR
DNSO-ds/ & (ppm): 25.74[CHs], 55.41[CH.), 65.22(0~CH,), 101.69[0-C-0], 106.19,
109.10, 114.50, 120.35, 120.43, 124.79, 130.44,  148.23[CH=N], 149.23,

163.79, 165.55, 168.13, 170.65[C=0], ESI-MS(m/z): [M'+1] 394.14(394.38).

F4: 2-[5-(1,3-benzodioxol-5-yl)-1Atetrazol-1-yl -V -[ (4-met hoxyphenyl)
methylidenelacetohydrazide

TEE 95% mp 198-200 °C; &A AA; CisHieNeOs: €56.84, H4.24, N 22.10,
found: (56.85, H4.25, N22.11%; IRV aa(em): 1043 (C-N), 1606 (C=N), 1685
(C=0), 3000 (CH-Ar), 3210 (NH); 'H NMR DMSO-de/ & (ppm): 3.331 (s, 3H, OCHs),
5.614 (s, 2H, CH2), 6.134 (s, 2H, 0-CH-0), 6.977 (J=13.5, d, 1H, Ar-H), 7.092
(J=7.8, d, 1H, Ar-H), 7.526 (s, 1H, Ar-H), 7.623-7.714 (m, 2H, Ar-H), 8.015

(s, 1H, HC=N), 11.831 (s, 1H, NH); C NMR DMSO-ds/& (ppm): 55.48 [OCHs],

13
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57.06 [CH:], 101.70[0-C-0]}, 106.19, 109.06, 114.48, 120.58, 120.87, 124.96,

130.54,  148.03[CH=N], 149.21, 163.98, 165.44, 168.16, 170.61[C=0];

ESI-MS(m/z): [M'+1] 380.12(380.12)

F5:2-[5-(1,3-benzodioxol-5-y1)-14-tetrazol-1-yl]-A'-
[phenylmethylidene]acetohydrazide

FE5E 93% mp 204-206 °C; A AA; CyHuNO;: €58.28, H4.03, N23.99,
found (58.29, H4.02, N24.01; IRV aex(cm™: 1037 (C-N), 1607 (C=N) 1687 (C=0),
2909 (CH-Ar), 3068 (NH): 'H NMR DMSO-ds/ & (ppm): 5.627 (s, 24, CHy), 6.082 (s,
2H, 0-CH~0), 7.076 (J=8.1, d, 1H. Ar-H), 7.431 (J=3.6, d, 1H, Ar-H), 7.510
(s, H, Ar-H), 7.606 (J=8.1, d, 1H, Ar-H), 7.735-7.758 (m, 1H, Ar-H), 8.056
(s, 1H, HC=N), 11.954 (s, 1H, NH)‘; YCNMR  DMSO-dg/ &  (ppm): 56.00[CH],
101.69[0-C-01, 106.21, 109.06, 120.67, 120.85, 127.12, 127.27, 128.77,
130.19, 133.73, 144.94[CH=N], 148.03, 149.17, 162.20, 163.95[C=0];

ESI-MS(m/z): [M'+1] 350.11(350.11)

F6. 2-[5-(1,3-benzodioxol-5-yl)-1#tetrazol-1-y1]-#'~[ (4-methylphenyl)
methylidene]acetohydrazide

TE5E 95%; mp 203-205 °C; A AA; CisHieNeOs: €58.28, H4.03, N23.99,
found C58.27, H4.02, N24.00; IRV um(cm™): 1034 (C-N), 1607 (C=N), 1676 (C=0),
2911 (CH-Ar), 3199 (NH); 'H NMR DMSO-ds/ & (ppm): 2.317 (s, 3H, CHs), 5.609 (s,
2H, CHy), 6.016 (s, 2H, O-CH:-0), 7.062 (J=8.7, d, 1H, Ar-H), 7.227 (J=7.8, d,
H, Ar-H), 7.498 (s, 1H, Ar-H), 7.583-7.681 (m, 2H, Ar-H), 8.012 (s, IH,
HC=N), 11.861 (s, 1H, NH):; C NMR DMSO-de/& (ppm): 25.69[CHs], 56.10[CHs],
101.68[0-C-0], 106.22, 109.16, 120.77, 120.87, 127.22, 127.24, 128.75,

130.18,  133.59, 144.82[CH=N], 148.13, 149.27, 162.21[C=0], 163.91;

14
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ESI-MS(m/z): [M'+1] 364.16(364.13).

F7: 2-[5-(1,3-benzodioxol-5-y1)-1#tetrazol-1-yl ]-# [ (2-ethoxyphenyl)
methylidene]acetohydrazide

TEE 96% mp 196-198 °C; A AA; CgHigNe0s: €57.86, H4.60, N 21.31,
found C57.87, H4.59, N21.30; IRV aax(om )0 1035 (C-N), 1608 (C=N), .1685 (C=0),
2005 (CH-Ar), 3211 (NH); 'H NMR DMSO-de/ & (ppm): 1.349-1.414 (t, 3H, CHs),
4.089-4.156 (m, 2H, CH;), 5.612 (s, 2H, CHy), 6.074 (s, 2H, O0-CH-0),
6.068-7.420 (m, 2H, Ar-), 7.525 (s, 1H, Ar-H), 7.617 (J=2.1, d, IH, Ar-H),
7.644 (J=1.8, d, 1H, Ar-H), 7.898 (J=7.8, d, 1H, Ar-1), 8.440 (s, 1H, HC=N),
11.898 (s, 1H, NH); “CNMR DMSO-ds/ & (ppm): 15.74[CHs), 55.41[CH.],
63.91[0-CH,], 101.69[0-C-0], 106.19, 109.10, 114.50, 120.35, 120.43, 124.79,
130.44, 148.23[CH=N], 149.23, 163.79, 165.55, 168.13, 170.65(C=0];

ESI-MS(m/z): [M'+1] 394.13(394.14).

F8:2-[5-(1,3-benzodioxol-5-y1)-1H-tetrazol-1-yl]-N'-
[(3,4-dimethoxyphenyl )methylidene]acetohydrazide

FEE 94% mp 200-202 °C; B AA; CiotisNeOs: C55.61, H4.42, N20.48,
found C55.60, H4.41, N20.49; IRV a(cm™): 1033 (C-N), 1604 (C=N), 1685 (C=0),
2960 (CH-Ar). 3222 (NH); ‘H NMR.DMSO-ds/ & (ppm): 3.790 (s, 3H, OCHy), 3.806
(s, 3H, OCHy), 5.591 (s, 2H, CHy), 6.065 (s, 2H, 0-CH-0), 6.974 (J=8.1, d, M,
Arl), 7.184 (J=8.4, d, W, Ar-H), 7.298 (s, 1H, Ar-H), 7.377 (s, 1H, Ar-H),
7.502 (s, 1H, Ar-H), 7.603 (J=8.1, d, 1H, Ar-H), 7.970 (s, 1H, HC=N), 11.804
(s, 1H, NH)i “C NVR DHSO-ds/8& (ppm): 55.48[CHs], 57.06[0CH;, 101.70[0-C-07,
106.19, 109.06, 114.48, 120.58, 120.87, 124.96, 130.54, 148.03[CH=N], 149.21,

163.98, 165.44, 168.16, 170.61[C=0]; ESI-MS(m/z): [M'+1] 410.13(410.13).

15
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Fg. 2-[5-(1,3-benzodioxol-5-yl)-1#tetrazol-1-yl ]-¥'-[thiophen-2-1
methylidenelacetohydrazide

FEE 95%; mp 200-202 °C; A AR CisHipNe0sS: €50.56, .H3.39, N23.58;
found C50.57, H3.40, N23.57; IRV u(cm )i 1038 (C-N), 1501 (C=N), 1692 (C=0),
2971 (CH-Ar), 3139 (NH); 1H_ NMR DMSO-de/ & (DDm)I? 5.615 (s, 2H, CH2), 5.973 (s,
2H, 0-CHz-0), 7.089-7.503 (m, 3H, Ar-H), 7.523 (s, 1H, Ar-H), 7.643 (J=1.2, d,
H, Ar-H), 7.675 (J=4.8, d, 1H, Ar-H), 8.255 (s, 1H, HC=N), 11.926 (s, 1H,
NH); 'C NMR DMSO-ds/ & (ppm): 53.6 [CHe]; 101.20 [0-C-0], 112.3, 115.8, 120.8,
124.0, 125.1, 125.8, 127.1, 127.4, 144.2, 148.8, [CH=N], 149.3, 163.5, 173.2

[C=01; ESI-MS{m/z): [M'+1] 356.06(356.07).

F10: 2-[5-(1,3-benzodioxol-5-yl)-1Ftetrazol-1-yl]-N'-[(2-nitrophenyl)
methylidenelacetohydrazide |

FEF 97% mp 210-212 °C; =@ AAR; CuHNOs: C51.65, H3.31, N24.80,
found C51.66, H3.30, N24.81; IRvu(cm'): 1039 (C-N), 1614 (C=N), 1693 (C=0),
2967 (CH-Ar), 3148 (NH); 'H NMR DMSO-ds/ & (ppm): 5.685 (s, 2H, CHy), 6.138
(s, 2H, O0-CH-0), 7.069 (J=16.2, d, 1H, Ar-H), 7.529 (s, 1H, Ar-H),
7.625-8.127 (m, 4H, Ar-H), 8.200 (J=7.8, d, 1H, Ar-H), 8.473 (s, 1H, HC=N),
12.257 (s, 1H, NH); "CNMR DMSO-de/ & (ppm): 53.80(CH;], 101.71[0-C-0], 106.24,
109.09, 120.64, 123.94, 128.14, 140.03, 142.65[CH=N], 147.96, 148.25, 149.21,

166.72[C=0]1, ESI-MS(m/z): [M'+1] 395.09(395.1).

Fi11: 2~[5—(1,3—benzodiokol—5-y1)—1H—tetrazol—1—yl]—/V‘-[(4—ethy1phenyl)
methylidenelacetohydrazide
T5E 93%; mp: 200-202 oC; 3 Al @Zcq,} CioH1aNeO3: C60.31, H4.79, N22.21,

found C60.30, H4.80, 22.22; IRV am(cm™): 1034 (C-N), 1528 (C=N), 1680 (C=0),

16
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2059 (CH-Ar), 3198 (NH); 'H MMR DMSO-ds/ & (ppm): 1.169-1.216 (t, 3H, Cis),
2.504-2.655 (tetra, 2H , CHy), 5.629 (s, 2H, CHy), 6.076 (s, 2H, O-CH,-0),
7.089 (J=7.8, 4, 1H, Ar-H), 7.281 (J=6.9, d, 1H, Ar-H), 7.625-7.675 (m, 2H,
Ar-H), 7.525 (s, 1H, Ar-H), 8.042 (s, 1H, HC=N), 11.903 (s, 1H, NH); *C NMR
DMSO-ds/ & (ppm): 14.81[CHs), 32.80[CH.], 53.66[CH.], 101.11[0-C-0], 115.12,
115.82, 119.98, 124.51, 129.40, 129.61, 130.56, 131.93, 136.42, 142.99[CH=N],

147.73, 149.21, 163.42. 172.31[C=01: ESI-MS(m/z): [M'+1] 379.14(378.14).

F12: 2-[5-(1,3-benzodioxol-5-yl)~1Ftetrazol-1-y1]-N'~[(3-nitrophenyl)
methylidene]acetohydrazide

FEF 93% mp 208-210 °C; =& AA; CyHiN0s: €51.65, H3.31, N24.80,
found C51.66, H3.30, 24.81; IRV .lem™): 1035 (C-N), 1615 (C=N), 1703 (C=0),
2964 (CH-Ar), 3102 (NH); 'H NMR DMSO-ds/ 8 (ppm): 5.343 (s, 2H, CHy), 5.962 (s,
2H, 0-CH.-0), 6.910 (J=7.8, d, 1H, Ar-H), 7.566 (s, 1H, Ar-H), 7.588-7.719 (m,
1H, Ar-H), 8.036 (J=8.1, d, IH, Ar-H), 8.231 (J=8.1, d, 1H, Ar-H), 8.509 (s,
1H, HC=N), 11.092 (s, 1H, NH); "CNMR DMSO-ds/ & (ppm): 53.79 [CHy], 101.80
[0-C-0], 106.26, 109.11, 120.54, 123.84, 128.40, 140.23, 142.39[CH=N],

147.12, 148.23, 149.31, 166.66[C=0]; ESI-MS (m/z): [M'+1] 395.09(395.1).

F13:2-[5-(1,3-benzodioxol-5-yl)~1H-tetrazol-1-y1]-N'~[furan-2-
ylmethylidenelacetohydrazide |

SEE 95% mp 212-214 °C; B AA; CuHN0s: C52.94, H3.55, N24.70,
found €52.95, H3.56, N24.71; IRV .(em ')t 1034 (C-N), 1612 (C=N), 1693 (C=0),
2018 (CH-Ar), 3124 (NH): 'HNMR DMSO~ce/ & (ppm): 5.601 (s, 2H, CH»), 5.963 (s,
2H, 0-CH.-0), 6.619 (J=1.8, d, 1H, Ar-H), 7.058-7.091 (m, 1H, Ar-H), 7.492 (s,

H, Ar-H), 7.587 (J=8.1, d, 1H, Ar-H), 8.108 (s, 1H, HC=N), 11.898 (s, 1H,

17
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NH); PC NMR DMSO-de/ & (ppm): 53.63[CH:]; 101.23 [0-C-0], 105.91, 109.91,
112.33, 115.83, 120.82, 124.02, 134.72, 143.99[CH=N], 148.83, 149.11, 149.31,

163.52, 170,11[C=01; ESI-MS(m/z): [M'+1] 340.09(340.09).

F14:2-15-(1,3-benzodioxol-5-yl)-1HA-tetrazol-1-yl]-N'~-[(£)-
(4-nitrophenyl)methylidenelacetohydrazide
| TEF 97%; mp 204-206 °C; B AA; CyHN0s: €51.65, H3.31, N24.80;
found C51.66, H3.32, N24.81; IRV u(em )i 1036 (C-N), 1599 (C=N), 1689 (C=0),
2913 (CH-Ar), 3089 (NH):; 'HNMR DMSO-dg/ & (ppm): 5.672 (s, 2H, CHz), 6.103 (s,
2H, 0-CH~0), 7.066 (J=8.1, d, 1H, Ar-H), 7.498 (s, IH, Ar-H), 7.420 (J=1.8,
d, 1H, Ar-H), 7.997 (J=8.7, d, 1H, Ar-H), 8.244 (J=8.%, d, 1H, Ar-H), 8.148
(s, 1H, HC=N), 11.091 (s, 1H, NH); C NMR DMSO-d¢/ & (ppm): 53.09[CHe],
101.67[0-C-0], 106.44, 109.13, 120.59, 123.88, 128.14, 140.13, 142.75[CH=N],

147.86, 148.31, 149.43, 166.41[C=0]; ESI-MS(m/z): [M'+1] 395.09(395.1).

<Add 1> FH MEF NSt /o vitro T A A

e f1-f59] Y AEF dig FdEdE ER Fd (MCF-7) H ER &
g (MDA-Mb-231 R Zr-75) HEFE o= BESIT.

A sk MEF MCF-7 2 MDA-MB-231& 12 ¥ FdlolE, 10% $Hd A
(FBS) (HyClone Laboratories, Logan, UT, USA) % 1% #iu4dd : 2EfEw}o]}l

(Invitrogen, Carlsbad, CA, USA) € X%38}= Dulbecco's Modified Eagle's

Medium (DMEM) wjA}ol A wjefatalct, Bl2E SgE fi-fi55 DNSO o 3= A1,
W TFgAo] kLA pigd AL T 1x107°, 1x10° 2 1x107 ML A= 9
3 AFSEATE. ZAZHe] Algole dz2T Qo] TIHAY. AE AFHAL A X

5 #A7bsted 1x10° cells/ml2 A HU T lml ,4 /~1-7] BME FEAg AYE 2

18



WO 2014/025191 PCT/KR2013/007083

oh.o oY =, Y A E 2AEAR, AEE pl/nld BEEA0E AHEHAY.
AEE 37CAA 00, &7 3tell A 48A%F T siSFEHAT. Al e Ay
drjAoR FAEGoY, NT 408 AX YEES SASAT. A A-
A, ZR-75 AEE= 10% el 8 (FBS) (HyClone Laboratories) % 1% #HlUA&d : =
E#Evtol Al (Invitrogen, Carlsbad, CA, USA) & X3&s&l= RPMI 1640 (HyClone

Laboratories, Logan, UT, USA)ollAl wjok= 3ich.

Z¥7ke] SHFEY MCF-7, MDA-Mb-231 E Zr-75 M EFo| tigk ARE = 29
Jetdigich. A 83E0] A" Axe AFEGPHE HzxTd vasid U
P ESE fifis F 2, 8, 10, 12 2 14 §FEo] 4] AEF
A a7 JdE Aoz yeidr. 47 d9EE 10-30% A= Tl Bls) Al
x9 43E& AN

web o2 A e

:L
>~
o3
12
2
o
rlo
R
ot
N
N
24
o,
K3
il
o
ool
o
5,
=,
el
N
2,

T3, olE ER 24 MDA-Mb-231 2 ZR-75 M X FoA &3t =24 s adE

g AAIZF RT-PCRE T3 F3dx @ 4

e
e AEF d@ dUe 50E e 99, Sag Az ge o

% RNAE Trizol™ AjoFE AM&Ete] MERFE FEHUL, toEazZste
YjolE Hgd -80°Cel ZolA AME H7bAl ERFHJT. F 2pug RNAE DNA &4
= A ASEAT. 2 2w dHAdA AlgE EE Zelojmi National

Center for Biotechnology Information (NCBI) o 7fA1®E A ABE vlgozm =

glol 3 AT EYO] (http://frodo.wi.mit.edu)E AF&3o] T E Q). A A 7F
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(= 3 3x) w3F BRAC-19 2do] 2% #Aasgioy, Ads 709]“5’};‘] o Sk

P53 R KRT-198 ooz g 23 A S A% 3 Fo3tx %4 ‘/‘rE}E&E‘r.

e
—

A TAEZY MEF(HepG2)E 102 FEHE A (FBS) 2 1% FIUA™- 1 2EF

I

Evtolale Tghabi DNEM whAlolA] 37 °C, 95% air/5h (0, & TREE T &%
zHoz WEFHAG. AE7F 70% JHF A 1004 HEDE FFE f1f5E

(832 f.15)7 48417 Bt MFE YT, o]F o

—_—

AEE F4E 93, g iAs FUERAR, AlEE o FBS 245 AA
3l7] 98] DMEMe.® F¥ A=A, 109 MIT 50048 (5mg, thiazolyl blue
tetrazolium bromide, 1 ml PBS2] M2128, Sigma Aldrich)% 2}z Mol 7}eked
T, 3AIEEE 37 °C, CO—: W71z stolA wigslick. MIT &2 FUd=lad,
500 utel DMSOE 7tste] Rt d8& &siitt. SHlEE 1083 A7 9
AAMZEL, 100pe] FE AL 96 4 Zeo]Eol o]FAZT. ¥ YEE 510 mn
o] A} Versa Max microplate reader (Sunnyvale, CA, USA)E *]‘%5}04 A=),

A3E = 5ol HEHIIT. & 58 F=etd, 47 e EHEE fifis) &
= gz vk Az AR AEFHepe2)ol thal S4& Jehix e

5

& ouge

tlo
o,

<AA A 1> A Az
Azd 1904 Az HEHZE sfo]l=gE

o)
o
g3 10 ngS THEL |- Ee FX5td AAE AxEA.
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<A A 2> A A=
AZd 1A Az HEHER sol=gtE F524 50 mg, SFFHE 100
mg, 9 100 mg 2 2o} vlavlE 2 mgd £33

Hol wetd] Bl 4AE Az,

rSL

T B AAY Az

<A A 3> AEA Ax
TG HeA AMzgHel mat Azd 1M AxZ HESEE stol=gE

FEA 50 mg, SFFHAE 100 mg, 7% 100 ng B Ze|o} @ vpavlg 2 mgg £

<A Ao 4> FALA L] AR
Eabo] FatAe] AzuiHo] whe) 1 HE F(2n) AZd 194 AZ3 HE
BER dol=atE fFEA 50 mg, FAE BT FFHF AY 2 pH 2EA HFe

okl AzsAT.

<A Ald]l 5> HAA|e] A= |

Tl Nale] Azglel whel HEo] Aol Alzd 1004 AzF HE
gGER stol=2tE F=A 100 mg, o)A TF 10 g E FYE 5 g& 71ste] G4
710 d28e 4% 71e §F £ s HASE Jhste] AA 100mE FHEI &

g Fxsto] gAA AAE A=A

B, olel ool B H ol Wt ASEE Aol ofd He wwld Aol wetbA,
R

2 241 WAL BRY FPYEF TASY 5120 o5t FoUr)
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