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Design, synthesis and antitumor activity of 3-arenobufagin esters
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[Abstract] Objective To search for novel potent 3-ester derivatives of arenobufagin and test their antitumor activities in

vitro. Methods Target compounds were synthesized by esterification of arenobufagin with acids. CellTiter method was used to

assay the in vitro antitumor activities. Results

3-Ester derivatives exhibited excellent antitumor activities against all the cancer

cells. Conclusion Among the 3-ester derivatives, compound 2a had the best activities with the ICs, of 4.0-91.7 nmol/L and

appeared to be a valuable candidate for further study.
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DMAP(24.4 mg, 0.2 mmol) £ 5 ml T4y — & H
B A F] 25 ml B, AR N BB A
EDCI(115 mg, 0.6 mmol) . == Wi %, [z i 58
SRR BN, AP AR Ok ai b5 15 B bR e
Yy 2a-2j (BB &P 4 - WEE=100 : 1),

2a: FIAEE, IR 13.9%. 'H NMR (500 MHz,
CDCly) &: 7.68 (d, 1H), 7.36 (s, 1H), 6.28 (d,1H),
5.43 (s,1H), 5.18 (d,1H), 4.14 (d, 1H), 4.05 (d, 2H),
3.91 (q, 1H), 2.15 (d, 2H), 2.02 ~ 2.11 (m, 1H), 1.86
(m, 9H), 1.40 (s, 4H), 1.26 (d, 2H), 1.14 (s, 3H), 0.97
(s, 3H),

2b: FIEEI, R 55.5%. "HNMR: (CDCl,,
500 MHz) &: 7.76 (d, 1H), 7.41 (s, 1H), 6.27 (d, 1H),
5.30 (s, 1H), 4.33 (d,1H), 4.11 (d,1H), 3.84 (s, 1H),
2.43 (d, 1H), 2.30 (t, 2H), 2.05~ 2.09 (m, 2H),
1.86 ~ 1.94 (m, 2H), 1.75 ~ 1.80 (m, 5H), 1.63 ~ 1.73
(m, 4H), 1.45 (d,1H), 1.33 ~ 1.44 (m,15H), 1.27 (s,
3H), 0.86 ~ 0.88 (m, 3H).

2¢: FEREAR, 0% 15.2%. 'H NMR (500 MHz,
CDCl3) &: 7.74 (d, 1H), 7.40 (d, 1H), 6.30 (d, 1H),
5.08 (s, 1H), 4.35 (d, 1H), 4.11 (m, 1H), 3.84 (d, 1H),
2.45 (d, 1H), 2.08 (s, 3H), 1.65~ 1.92 (m, 11H),
1.46 ~ 1.53 (m, 1H), 1.26 ~ 1.42 (m, 5H), 1.21 (s,
3H), 0.92 (s, 3H).

2d: H @A ELA, 104K 46.7%. 'H NMR: (CDCl,,
500MHz) &: 8.85 (s, 1H), 8.40 (m, 2H), 7.62 ~ 7.77
(m, 2H), 7.41 (s, 1H), 6.29 (d, 1H), 5.38 (s, 1H), 4.36
(m, 1H), 4.13 (d, 1H), 3.86 (d, 1H), 2.56 (d, 1H),
1.72 ~ 2.24 (m, 11 H), 1.32~ 1.51 (m, 6H), 1.23(s,
3 H), 0.94 (s, 3H).

2e: FHEIA, IR 43.5%. "HNMR (500 MHz,
CDCl;) &: 7.66 ~ 7.74 (m, 1H), 7.37 (d, 1H), 7.08 ~
7.20 (m, 3H), 6.27 (t,1H), 5.30 (s, 1H), 4.36 ~ 4.26
(m, 1H), 4.00 ~ 4.15 (m, 2H), 3.81 (m, 1H), 3.56 (d,
1H), 2.27 ~ 2.41 (m, 3H), 2.04 (m, 2H), 1.80 ~ 1.86
(m, 3H), 1.70 ~ 1.79 (m, 4H), 1.64 (s, 3H), 1.26 ~
1.42 (m, 6H), 1.18 (s, 1H), 1.13 (s, 1H), 1.01 (d, 1H),

0.91 (d, 3H).

2f: P A, 1% 50.3%, "H NMR (500 MHz,
CDCly) 8: 7.94 (d, 1H), 7.72 (d, 1H), 7.53 (d, 1H),
7.40 (s, 1H), 7.32 (d, 1H), 6.29 (d, 1H), 5.36 (s, 1H),
5.30 (s, 1H), 4.35 (t, 1H), 4.06 ~ 4.16 (m, 1H), 3.85
(d, 1H), 2.51 (d, 1H), 1.97 ~ 2.13 (m, 3H), 1.74 ~ 1.89
(m, 8H), 1.45 ~ 1.54 (m, 1H), 1.31 ~ 1.45 (m, 3H),
1.25 (s, 1H), 1.21 (s, 3H), 0.93 (s, 3H).

2g: FIGFER, I 42.6%. "HNMR (500 MHz,
CDCly) 8: 10.11 (s, 1H), 8.20 (d, 2H), 7.97 (d, 2H),
7.72 (d, 1H), 7.40 (s, 1H), 6.29 (d, 1H), 5.37 (s, 1H),
5.30 (s, 1H), 4.36 (m, 1H), 4.12 (t, 1H), 3.81 ~ 3.93
(m, 1H), 2.55 (d, 1H), 2.08 (t, 2H), 1.84 ~ 2.00 (m,
4H), 1.76 ~ 1.84 (m, 5H), 1.61 (s, 3H), 1.38 (d, 3H),
1.25 (s, 3H), 0.93 (s, 3H).

2h: I AR, 1% 12.5%. 'H NMR: (CDCI3,
500MHz) &: 7.73 (m, 1H), 7.40 (s, 1H), 6.27 (d, 1H),
5.23 (s, 1H), 4.35(q, 2H), 4.36 ~ 4.40 (m, 1H), 4.04 ~
4.14 (m, 1H), 2.46 (d, 1H), 1.69 ~ 2.26(m, 10H), 1.57
(d, 1H), 1.22 ~ 1.50 (m, 8H), 1.20 (s, 3H), 0.91 (s,
3H).,

2i: LA, % 52.3%, 'H NMR (500 MHz,
CDCly) &: 7.74 (m, 1H), 7.61 (d, 1H), 7.42 (s, 1H),
6.79 (s, 2H), 6.38 (d, 1H), 6.32 (d, 1H), 5.32 (s, 1H),
5.23 (s, 1H), 4.37 (m, 1H), 4.08 ~ 4.19 (m, 1H), (3.92
(d, 9H), 83.87 (d, 1H), 2.51 (d, 1H), 1.84 (m,, 10H),
1.40 (t, 3H), 1.28 (s, 3H), 1.25 (s, 3H), 0.95 (s, 3H).

2j: A, 1% 39.2%, "H NMR (500 MHz,
CDCl3) &: 7.84 (d, 1H), 7.74 (m, 1H), 7.50 (t, 1H),
7.42 (s, 1H), 7.02 (t, 2H), 6.32 (d, 1H), 5.35 (s, 1H),
437 (m, 1H), 4.18 ~ 4.09 (m, 1H), 3.92 (d, 3H), 3.87
(d, 1H), 2.52 (d,, 1H), 2.09 (d, 1H), 1.78 ~ 2.00 (m,
7H), 1.59 (s, 3H), 1.28 ~ 1.46 (m, 6H), 1.25 (s, 3H),
0.96 (s, 3H).
2.2 ARSNIUAT B E M K,

BE AN FL IR 40 i MCF-7. A AT 98 40 iR
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ANRVHRE R 259, [ 3 ~ 4 NE AL, BLIMA
10 pl AR R BE 259, F51% 96 LRI S 247 4k
Zedh . WM R 10 % CellTiter™ Blue
(Promega, Cat.# G8081/2, US)ik#| &, J-7E 37 C.
5% CO, FEE FIFE 1 he HEEFRL(Bio Tek, US)
M 530/40 nm F1 590/35 nm ZbZEGAE, 454
A MLTF I R (%) = [(As—Ab)/(Ac—Ab)]x100%.

Horp, As: SCBe ] (AT 4IAE . 2OERUI AL S
PIRREIREE ) s Ac: X IREH (35 2RI AN 6iam), AN
FHA YRR Ab: 25 A (NS4 b f
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3 RS
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DMAP, EDCI
B —— e
DCM 0
o
H .
2a-2j
2a: R=bromomethyl
2b: R=heptyl
2¢: R=methyl

2d: R=3-nitrophenyl

2e: R=4-methylbenzyl

2f: R=2-bromo-6-chlorophenyl
2g: R=4-formylnitrophenyl

2h: R=ethoxycarbonyl

2i: R=3, 4, 5-trimethoxycinnamoyl
2j: R=2-methoxyphenyl

2 3-DIESHEEERITEY 2a-2) IS ARBRZ

3.2 RSP IE ERATR

PO BERE 3 Fh IR 4 kR (MCF-7. Bel7404
FHCT116), LATPUERERG N BEH R AR, SR H] CellTiter
P RE T RSN IR IS e T, S5 R LA 1, AT
F i, 3-UPIETEE ER AT A B A R A S
Jib g 36 PE o X MCF-7 4l fa ¥k, k&%) 2a. 2¢ I
2§ o v PR R 2 Vb RS A S e . X
Bel7404 4k, i b &Y B it 5 i s ok,
Hr, (k&) 2a, 2b, 2d 1 2e TG MRS, H ICs, {8
PR A BE IR, A L VD E RS 4R R 1000 £ .
X} HCT116 Aiftitk, LG54 2e TGV R, H I1Cs, H
4 4.5 nmol/L, M LL P WERENE = 1 3.7 15, (b &
2b il 2¢ SEHMAEZHHY

AR, BRIVTRERZAL A s T T 5 &k

F1 VESERERERITEY 2a-2) B
RIMIETEE M (pmol/L)

EY MCE-7 Bel 7404 HCT 116
2a 0.0917 0.0040 0.0489
2b 0.2403 0.0024 0.0163
2c 0.0471 0.0479 0.0173
2d 0.1817 0.0048 0.0279
2e 0.1910 0.0040 0.0045
2f 0.1982 0.0203 0.2043
2g 0.1887 0.0212 0.0605
2h 0.1616 0.5365 0.0302
2i 0.1418 0.0252 0.0488
2 0.0968 0.0168 0.0258

DU EERG 0.1101 4.5440 0.0167

(T3 % 57T M)
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