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Synthesis of genistein derivatives: 5-hydroxy-4’-nitro-7-substituted-oxo-isoflavone and their antitumor ef-

fects

JIN Yong-Sheng',LIU Chao-Mei', DAI Yang®, WU Qiu-Ye', YAO Bin',ZHANG Da-Zhi' (1. Department of Organic Chem-
istry , School of Pharmacy, Second Military Medical University, Shanghai 200433, China; 2. Hospital of No. 54960 Army,
Weifang 261000)
[ABSTRACT] Objective: To search for novel antitumor agents targeting the cell signal transduction. Methods : According to
the structure of the lead compound: genistein,a genistein derivative , 5-hydroxy-4’-nitro-7-sustituted-oxo-isoflavones were de-
signed and synthesized. The antitumor activities of the compounds on MDA-MB-435 cell line were evaluated using MINI
method. Results: Two important intermediates: 4’-nitrodeoxybenzoin and 4’-nitrogenistein(4-6) and 6 title compounds were
synthesized using benzyl chloride as the starting material. The reaction included substitution,nitration,Friedel-Crafts reaction
and cyclation. Five compounds 5-hydroxy-7-methoxyl-4’-nitro-isoflavone (4-1), 7- allyloxy-5-hydroxy-4’'-nitro-isoflavone (4-
2. 7-(p-chlorobenzyloxy)-5-hydroxy-4’-nitro-isoflavone (4-3) , 7-benzyloxy-5-hydroxy-4’-nitro-isoflavone (4-4 ), 7-ethoxyl-5-
hydroxy-4’-nitro-isoflavone (4-5) were firstly reported. It was showed that compound (4-6) had good antitumor activity,and
others had weaker antitumor effects. Conclusion: Introduction of simple alkyls to 7-posion hydroxy cannot enhance the antitu-
mor effects of this type of compounds.
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1.1 ZXHAMNE Yamato model MP-21 Bl &5 & I £
X R B i R 2 % 1F); Varian INOVA-400 B 1 Bruker-
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1 SEREENAEHFENEGH
Fig 1 Structures of genistein and daidzein
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(0.9 moDEF 5 10 ml ZHEMIR AR, T KK
B 3 h 0, 0k, WAL CE, BIRBAREH, SEBEN
2. WA LR A E A R 135~140'C /0. 09 kPa 18
S BEHITT SR, B 7 ml FIHE 10 ml B,
WHZE 10C, M LE R B3R 4 g(0. 035 mol), ZiRHK
1 h, B 50 ml pkoki. o T A, Z@?i,naaoftﬁu%
FICH 75% A 114~115C, CERPME 116~117C.
1.2.2 206-Z 8 F-2-(p-#EAXE)-XZHOOKH &
BHICE] T ME=B 25 g (0.2 mol) , XM EHEK LI
26 g (0.16 mol),100 ml T4 Z Bk, ZnCl, 25 g, 7k 0 C . iE
ATBEAE 2h, THRAREIJ FEEMAS 1 h, THE.E
BHnE 500 ml KA, E# 2 h, KRS TR, CEESR,
I 905 45 & 243~244 C,
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Fig 2 Synthetic route of title compounds

MeSO,CL O _EGN_
DHE BF; 1050 O NO, * RX o,
1.2.3 5, 7-2 R E-C-#EFAFU-OHHE BELEY

(2)10 g €0. 035 mol) ,DMF 50 ml,10 C LA F /i BF; «» Et,0
20 ml, g He B HE 30 min, 60 C TN A B A% L4 9 ml,
60~70CHK B 2h, BRMMEAKS, LU, TR, HR

299~300°C , L% 88% .

.24 5-B#4-#E-T-FEAEFFHU-DHEHE 0.5
g (1.7 mmoDIL & (3), =2 8% 1ml, B A EE 10 ml, B &
0.5 g (3.4 mmol), N, &3, B i KB 24 h, B AKH, 7 Hy
VL, i, THRREEEH G : FEE=20: 1,5
Y. ¥E 220~222C, R 51%. LEMTEE TEME
(%): C 61.35,H 3.54,0 4. 47,5 M{E (%): C 61.20,H
3.39,0 4. 65, 'THNMR (DMSO-ds) :83. 890(3H,s,CH;0-),
6.470~6.476 (1H,d,6-H,J=2.4),6. 736~6. 741 (1H,d , 8-
H,J=2),7,902~7.924(2H,d,2’,6’-H,J=8. 8),8. 208~
8.320(2H,d,3’,5-H,J=8.8),8. 696 (1H,s,2-H),12. 690
(1H,s,5-OH),

1.2.5 5-2&-4-#HET-BHEERFARNU-DHE &
B R E Y (4-1) 5 163~165C, 7% 61% ., T4
BB EM(%): C63.72,H 3.86,0 4. 13, 5L M &
(%): C 63. 63, H 3.86,0 4.17, "HNMR (CD;COCD;) :
84.74~4.77 (2H, m,-CH,-0Q), 5. 30 ~ 5. 34, 5. 45 ~ 5. 51

(H.m,CH,=),6. 06 ~6. 15(1H,m, =CH-), 6. 44~ 6. 45
(1H,d,6-H,J=3),6. 64~6. 65(1H,d,8-H,J=3),7. 95~
7.98(2H,d,2’,6"-H,J=9) 8. 31~8.34(2H,d,3’,5"-H,J=
9),8.54(1H,s,2-H)>,12. 73(1H,s,5-OH),

1.26 5-BE-4-HET- LA FELREHU-DWH
% 0.5g (1. 7 mmol) ft & # (3),Na,CO,; 0. 5 g, DMF 10
ml, W& & 0.32 g (2 mmol),N, {##7,120 C K 8 h., 8
ARtk T PR R AT (A« FEE=20: 1. B A
227~229C, =% 60%, JTE 4 M BT B E (D
C 62.35,H 3.33,0 8. 37, M{E (%) :C 62.31,H 3.30,0
8. 33,'"HNMR (DMSO-d,) . 85. 263(2H,s,p-CI-Ph-CH,-0),
6.543~6.548(1H,d,6-H,J=2),6. 802~6. 807(1H,d,8-H,
T=2).7. 460~7. 517 (4H,q,H of p-Cl-Ph),7.892~7. 914
(2H,d,2’,6’-H,J=8.8),8. 288~8. 310(2H,d,3’,5"-H,J =
8.8),8.671(1H,s,2-H),12. 664(1H,s,5-OH),

1.2.7 5-BE-L-#HET-FEEREFU-DOHHE SR
FERLEY (4-3) 18 & 227~220C , =% 67% ., TEMHT
B EME(%):C 67.86,H 3.88,0 3. 60, LMECY%).C
67.78,H 3. 86,0 3. 48, "HNMR(DMSO-d;) :85. 267 (2H,s ,-
CH,-),6.547~6.552(1H,d,6-H,J=2),6. 808~6. 813(1H,
d,8-H,J=2),7. 356~7.491(5H,m,H-Ph-),7. 896~7. 918
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(2H.d,2%6>-H,.J=8. 8),8. 282~8. 304(2H,d,3",5"-H,J=
8.8),8.669(1H,s,2-H),12. 660(1H,s,5-OH),

1.2.8 5-#HEAV-HE-T-ZEEFEHUSIHEE AR
FEREEY -1 H 192~194C, =R 53% ., TLESH
IR B (%) C 62.39,H 4. 00,0 4. 28, LME (%), C
62. 43, H 4. 06,0 4. 26, '"HNMR (DMSO-d,): 81. 343 ~
1. 378(3H,t,-CH;,J = 6. 8) , 4. 153 ~4. 200(2H,q,-CH,-,J
=6.8),6. 445~ 6. 450 (1H,d, 6-H,J =2),6. 712~ 6. 717
(1H,d,8-H,J=2)).7.899-7. 920(2H,d,2’,6*-H,J=8. 4),
8.297-8. 318 (2H,d, 3’,5-H,J = 8. 4), 8. 684 (1H, s, 2-H),
12.677(1H,s,5-OH),

1.3 #H@EE%  RA MINID &, % AR RS 4%
MDA-MB-435 #4714 4 30 i 988 40 B 1 78 X, W E L &
B ICsofE . AL SRR P A T B K BAM 40 A, I AR 5 X
10°/1. B9 40 MO B W . B RN 2 96 FLAYBE SR AR b, 4 9L A4 40 B B
BH1X10* A, 24 h BIMARWALEY W 5 5] R 50,25,
12.5.6.5 pg/ml. 25 A RA A S HEH 1%DMSO £ 35F
W, BRZEHEFE 24 b ARFIMA 30 pl & 1. 11X 10* Bg B4[*H]-
TdR #) DMEM 5, B35 24 h, s A IR 28 4%
FILAAMRS PR TR ERE L RBAMBEES 20
WLBUTF I, X 58 T & B R, N7 (0. 4%PPO, 0.
01%POPOP § — B KO 4 ml, B 4L B B 15 min 7, B
Beckman 1.S-9800 RY¥& (Al 1504500 b % 83 7% (Bg) » B 4> S 3
WEREMNE 3 K. BRI EERS ICHH.

2 HREITi

2.1 EFEFRRS,T-ZHEALC-HAREZRGESR FHEW
BN RBRPELBEXLITE R R EE . SR RE i B
AEBERFERABHRNFEFTES 3F (DESEAMR
MEFBR-ZEAERTHM LETFHERENEZLRE K
BBRAE , P SR HEAL 3R 5 (2)7E N, N-— B SL B B gy — FR
Ezs POCL,/DMF e F3F 4 R — K. HEETARESEE
MR BHF RN, BEFRY T UBERE A N N-ZH &
F B i 4 — P A A R RE A D R, T L N, N- = B R R e 4
T HEEMNE S 5 (O BF, - EO IR EBES A LY
R, 3T DMF-MeSO,Cl % 84 B B AL H 0 B &, BB 5 Bk
HWEEMBEE IEE. RAOTRAH &, 3T A HET
Bt R R B H 90~100 CREY 60~70C .3 ¥ BF; » Et,0
MBS NER 4 SR, WA TR B TEIRM K R4
FIRRET AL EAXEE, B8 THE.

2.2 Biitesmets A RAMFEIBEIRERLS
ETEE S, - ZRE- V- HERREEREATHI. &
TR B YIS T ISR & FF 54, B i
FHREENBARMBEERAEE. TRPSBNERT
KOH.K,CO;,Na,CO; B = Z R E R 88, a5l A T BE,
Z M. RS DMF {EE M . &P X iE A XL e KOH,
K.CO; ff R B F M 2 BB E, - BB AR, RRMNEE,
i ) PP B, . R AV R S TR AR X SRR e U SR B SR 78
4 N E WA, 1B Na,CO; £ DMF &1 120 CF,i# N, %

P08 h BIAI K pi 584, AN = Z 0, 1 R B 5N
W BB R8T (BB B BT TR £
2.3 LoHAMBERE LEYWU-1~4-6)%F MDA-
MB-435 # 1Cs (mmol/L) {H 43 5} 0. 478, 0. 236, 0. 354,
0.385.0.458.0.043. Fr &M 6 MLEYHRLE Y (4-6)5F
MRS B L. L&Y - 1~4-5)FER SBRLEY -
OREAR LS TREE, RUX 7 RS ALEH#T
3P, 00 B L H A B R e TR TE 7 LR S
A BMRBEH#HTRP ARSI EEE. A THEY
BEAR, & ICETHE AR R e 3 0 40 g 75t A

B ARG ER P LBEA TV A EREE ML E L
MEXZFRUN LTI RA, BH£EEHF % A¥ Lombardi
BEFARPORERABRRUEHIF SR T EHE,
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