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[ABSTRACT]

and to evaluate their antitumor effects. Methods: Benzyl chloride was used as the raw material to obtain the title compounds by

Objective: To design and synthesize genistein derivatives 5-hydroxy -4 ’-nitro-7-sustituted-acyloxo-isoflavones

multi-step reaction: substitution, nitration, Friedel-Crafts reaction, cyclation reaction and acylation or alkylation. Results:
Synthesized compounds were confirmed by ' HNMR and element analysis. Of them 5B (5-hydroxy-4 ’-nitro-7-propionyloxy

isoflavone) had the most potent inhibitory effects on MDA-MB-435 breast cancer cells line in vitro and vivo. Conclusion: Pro-

panoylation of 7-OH and substitution of OH by NQ), can enhance the antitumor activity of genistein.
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Fig 1 Synthetic route of title compounds

2.1.1 XZEMPBAHERIHEQRQIWER K
XER R, MEERCESERUATIHE R
75% .m. p. 114~115°C , CHA-{f 116~117°C,
2.1.2 2,4 6-ZEE2-(pHEFL-FLHDIMH
&k BHCEC FE, TF=8URTF A B =B 25
g (0.2 mol), S FEFH ZBF 26 g (0. 16 mol),100 ml +
128, FERNE ZnCl, 25 g, KB E SCLL T, mHF
BATEHESMAE WL AREFSCAEARBHELd B
WMATREMAE LW BFSCAARBHE 2, Sk
SR R &0 4 BT AR B I A Z 500 ml K, 2
I hoaH G g, BB 20 ik, A2 BEES &, 185
EfF K 40 g K 90% ,m. p. 243~244°C , CBR-" {8
249~250°C ,

2.1.3 5, 7“8 H4-HEREHFHD WA K B
1LE%(3)10 g (0.035 mol) ,DMF 50 ml,10°CLLF
7 BF; « Et.O 20 ml, g s, T2 T HHE 30
min, RGTEIM P HEEBEA 9 ml, ISR 60~
T0C&MT AL 2 h, i hr ¥ ¢ 15 8 A | 80
ml K o, B i B A, SR, AR E RS T A
DMF/H, O B4 &, R &G EE 9 g, m. p. 299~
300°C , I % 86 % .

2.1.4 5-B ¥4 HET-LEBHEL BEFGAE
Ak BALEP(4)0.5 g (1.7 mmoD) ,iI& T &~
B 10ml,MA=ZK 1 ml, FTERTFHEMNE LBH
0.26 g (3.4 mmoD) By “EH AT W 2 ml, HMT

BT 80°C FRBL 2 h, SR G IR & KA A . Brig Bk
TR AFEN (R BFE=80: DAE, HKkEG
P81 0.29 gom. p. 154~156°C , g% 50.3%. k&
¥ 5SB.SCHa M kELEY 5A ,m p. 5 51H
157~159°C 1 168~170°C , Mg K 60%,

2.1.5 S5-BHE-4-WET-XFBE LR T EGD
AR BALE®(40.5 g (1. 7 mmol), NaOH
0.08 g, 7k 20 ml, Bi 3. KB A ESCLITF. &8
TN A KRB 0.35 g (2.5 mmol) iy 10 ml TR
W, mmse s  ERBHE 2 ho bk, TR RN
(A : PE=60: DAE,BIREG™Y 0.4 g,
m. p. 240~242°C W% 58% ., L& SE.5H &
AR & 5D, m. p. 535 R 233 ~236°C Hl
253~255C , LR 435 5 550 F1 63 %,

2.1.6 S-RE4-HETHFRATHAERHE
B (SF) BRI R BR 4 g,S0Cl, 10 ml, B 2
h. SR 5 WUE 2 £ T B 89 SOCL, , T 4 W1 g it 7 3
AABEEMN HEATT -2 RN, BLEH @
0.5 g (1.7 mmol),NaOH 0, 08 g, 7k 20 ml, H #,
KB HE OCLUF . B b &t X B R
1 g, AP E 10 m]l 5% K B @ me - m
MKERP M, FRHEH 2 L ARBEMA
Na, CO, B, 8 5o N7 Wk A B8 1, ot 38, B 15 [ 45 1
BN (R BEE=60: )5, BkE A
0.4 g,m.p. 242~244C ,ILFE 57%.
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Tab1 Data of 'HNMR and element analysis of title compounds

Compd. 'HNMR( 5)

Element analysis(%)"

C

H N

5A

5B

5C

5D

5E

5F

5G

SH

(DMSO-dg): 2.503 (3H, s, CH,CO), 6.743-6.738 (1H, d, 6-H, /=2 Hz), 7.051-7.056
(1H, d, 8-H, J=2 Hz), 7.910-7.932 (2H, d, 2',6'-H, /=8.8 Hz), 8.314-8.336 (2H,d,
3',5°-H, J=8.8 Hz), 8.765(1H,5,2-H), 12.664(1H,s, 5-OH)

(CDyCOCD:): 1.188-1.238(3H, t, -CHs, /<7.4 Hz), 1.768-1.787 (2H, m, CH, J=7.4
Hz) 2.636-2.710 (2H, q, CH;, /7.4 Hz), 6.671-6.677 (IH, d, 6-H, /<2.8 Hz),
6.943-6.950(1H, d, 8-H, J=2.8 Hz), 7.966-7.986 (2H, d, 2".6-H, /=8 Hz),
8.335-8.355 (2H, d, 3’,5"-H, J=8 Hz), 8.643 (1H,s,2-H), 12.746 (1H, s, O-H)
(CD;COCDs): 1.129-1.179(3H, t, -CHs, J=7.4 Hz), 2.416-2.429(2H, q, CHy, J=7.2
Hz), 6.679-6.686(IH, d, 6-H, J=2.8 Hz), 7.187-7.194(IH, d, 8-H, /2.8 Hz),
7.935-8.015(2H, d, 2’,6’-H, J=8 Hz), 8.353-8.373(2H, d, 3’.5'-H, /=8 Hgz),
8.752(1H,s,2-H), 12.864(1H, s, O-H)
(CD;COCD:): 6.889-6.896(1H, d, 6-H, J=2.1 Hz), 7.172-7.179(1H, d, 8-H, J=2.1
Hz), 7.616-7.6672H, m, 3,5>"-H), 7.782-7.757 (1H, m, 4"'-H) 8.194-8.222 (2H,
m, 27,6"-H) 7.992-8.022 (2H, d, 2",6"-H; /=12 Hz), 8.349-8.379(2H, d, 3",5"-H,
J=12 Hz), 8.703 (1H,5,2-H), 12.814 (1H, s, 0-H)
(DMSO-dg): 6.941-6.947(1H, d, 6-H, J=2.4 Hz), 7.265-7271(1H, d, 8-H, /=2.4
Hz), 7.701-7.722 (2H, d,2H, 3",5-H, J=84 Hz), 7.928-7.949(2Hd, 2".6""H,
J=8.4 Hz) 8.153-8.175(2H, d, 2',6'-H, J=8.8 Hz), , 8.324-8.346Q2H,d, 3",5"-H,
J=8.8 Hz), 8.795(1H,s, 2-H), 12.72(1H,s, 5-OH)

(DMSO-ds): 2.448-2.510 (3H,m, CHs-Ph-), 6.910-6916 (1H, d, 6-H, /2.4 Hz),

7241-7.247 (IH, d, 8-H, J=2.4 Hz), 7.436-7.456 (2H, d, 3",5"-H, /8 Hz),

8.044-8.064 (2H, d, 2",6"-H, J=8 Hz), 7.928-7.951 (2Hd, 2",6’ -H, J=9.2 Hz),

8.323-8.346 (2H,d, 3°,5°-H, /=9.2 Hz), 8.793 (1H,5,2-H), 12.71 (1H,s, 5-OH)

(DMSO-ds): 6.989-6.993 (1H, d, 6-H, J=1.6 Hz), 7.307-7.311 (1H, d, 8-H, J=1.6 Hz),

7.926-7.949 (2H, d, 2’,6’-H, /=92 Hz), 8.323-8.345 (2H, m, 2H, 2",6"-H, /88

Hz), 8.427-8.449 (2H, d, 3,5”-H, J=8.8 Hz), 8.380-8.403 (2H, d, 3",5"-H, /92

Hz), 8.801(1H,s, 2-H), 12.73 (IH,s, 5-OH)

(DMSO-d¢): 6.808-6.822 (1H, m, H@\(o ), 6.874-6.882(1H, t, 6-H, /=3.2 Hz),

H
7.193-7.203 (1H, t, 8-H, J=4 Hz), 7.600-7.611 (1H, t, Q~¢° ), 7.927-7.949 (2H, d,
2',6°-H, J=8.8 Hz), 8.099-8.105 (IH, g, H/Q~(°), 8.304-8326(1H, d, 2-H,

3’,5’-H J=8.8 Hz), 8.751 (1H, s, 2-H), 12.657 (1H, s, 5-OH)

59.98(59.83)

60.49(60.85)

61.81(61.79)

65.47(65.51)

60.21(60.36)

66.05(66.19)

58.96(58.94)

61.06(61.08)

3.12(3.25) 421(4.10)

3.90(3.69) 4.00(3.94)

4.10(4.09) 3.77(3.79)

3.34(3.25) 3.31(3.47)

2.65(2.76) 3.09(3.20)

3.75(3.62) 3.47(3.36)

2.85(2.70) 6.37(6.25)

2.83(2.82) 3.58(3.56)

21,7 SREEA4-HET-HHEAXIRELRE
B (5G) M & & BUREERR R 4 g,S0CL, 10 ml,
FEFMA 17 DMF, [l 24 h, REBIEFR LT
BH SOCL, BRI Ea@EAE. FH. LG9 1)

0.5g (1.7

“Data in and out brackets are caculated and found, respectively.

2z
etk

VKGR H 0°C AR, B 1 ol 45 B XF il 356 28 R Bt L
Bl g T 10 ml HEAE K. K HEERHE MDD
MK E R,
BEETREHEN (AN : FE=40: D45

FRBH 2 ho LR T

mmol) ,NaOH 0. 08 g, /K 20 ml, #f$, REETY 0. 44 g m. p. 237~240°C , g% 58%,
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2.2 RMBEHRER

2.2.1 @emumEamEATE XRAKES
AR 8 N FLBR 5 40 M2 Bk MDA-MB-435 i 47 &
AN i 7eE 4 e 1 TE KL N IC fH. (kAW 4 K
SA~SH 5 1C., 4+ ¥4 0. 043,0. 147,0.017,0. 096,
0.124,0.134,0.179,0. 132,0. 115 mmol/L.

2,22 AEYSBXWHAEEERKTHEH W
£ B A K8 H MDA-MB-435 B33 40 B, A ¢ I
i DMEM ¥ i %% , FE A 0. 01 mol/L PBS # B &
WA AR B ZE RS 3X 10" M4, )T
SfE MBI 0. | ml MR, HEFE
10 d I AE CH Truslow Farms NAE HER
TR, HE 15 R 37. 8CHERE. 245K
200 pl HEHEEL Kk B 200 pl ZiX 1L &4 SB W B
(100 pg SBANA R 200 pl AAFREE KO ELZE S5 d
PG EIRERAME L, 5 dFRE FREMNE
i fABR, THMZAMATEMEEESRN .
(83.2+6.9)F(38.3%=7.1) mg(r=2.624, P<
0.01),

3 W it

27, 47,67 - RE2-(p ERE)- KWW S
R TER =85 At AE A8 AICL
AL B 8 B R KRR B . ARG
PR T 5 ZnClL/HC 46 T X RS & X 2 1
51A1 2K = B & B A1 BF, « E6O 1L % B
SEXR=ZBER, G EBRERIK. B ALTE XA
B —Fp . ELK TN 2 K@ HCl A e 558 1
W@ HC B R e (B B st e R AT T 2 8, &
WA 1VKRZE 1 dERE HCL, 38 R R E) 3
d 75 R Bl ik 90 %,

RSP SL 8 R LA %) 5B Xt MDA-MB-
435 M A M B A R MM RlTE v e AL S 4
HA2MEE. KRB MEEEAIARNE. H
W7 R EN R, A S HREN
Hrfd. AT HEMIED, 7 MEEBEL
EEANTREEEETEEIS. M7t R %
SRR A R R ST R — R A AR TR AL & i e

BIEERNERSLE k. SRERERVLEY 5B
RABFEAT RS A — LW RBMNE.
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