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The synthesis and preliminary bioactivity of isoflavone derivatives
HOU Hua', WENG Ling—ling] , HU Rongz( 'West China School of Pharmacy, Sichuan University, Chengdu 610041, * Department of Labo-
ratory Medicine, The People’s Hospital of Hechuan, Chongging 401520, China)

Abstract: Objective To synthesize soybean isoflavones, and their 7-alkaline analogues and to evaluate their
uterotrophic activities and anti-uterotrophic activities preliminarily. Methods The target molecules were synthesized
by multi-step from resorcinol and p-substituted phenylacetic acid as the starting material . Their uterotrophic activities
and anti-uterotrophic activities were evaluated by female mouse at the concentration of 1.1 x 107* pmol/ml and
1.85% 107" pmol/ml.. Results
isoflavones are new compounds. Conclusion  All the target molecules except for 6a show weak uterotrophic activities

Twenty-two compounds were synthesized, among which 4 intermediates and 12

and high anti-uterotrophic activities.
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Fig 1 The chemical constitution of Estradiol, Daidzein and Ipriflavone
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Reaction conditions: a: BF; .E 0, 75- 80 C, 76% —89%; b: 1). Ac,0-
AcONa 2). HCI-EOH, reflux, 69% - 71%; ¢ ( CHyCH,CO ),0-
CH;CH COyNa 2). HCI-EOH, refiux, 56% - 63%; d: KCOy, 70 -
80 C, 56% -97%
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6h H Me 0 6f CH; 0 Me 0
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6 H Et 0 6h CH3 0 Ex 0
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Fig 2 Route of synthesis of compounds 6a to 6h
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Reaction conditions: e: Dibromoethane, DMF, K,CO;, reflux, 80% -
87%; {: 50% HI, reflux, 73% - 75%; g: Acetone, K;CO;, reflux,
8% - 9%

Compound Ry X

Compound Ry X
6i Me CHp 6k Et CH,
& Me ) 61 Et 0
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Fig 3 Route of synthesis of compounds 6i to 61

1.2.2 fka -3 0ila  IESCks.e ik,
1.2.3 7R GEH-4 - UL B (4) ) A 0l s 13,55 %
107* mol 7-F2 k-4 F SR 85 ,0.2 ¢ KK K, €Oy, 1.2% 1077
mol R ZAENIAZE] 10 ml DMF s, ik a3, TLC Wi 2 187 58
il el 2 B P R AN R 2 I 15 ml K, SR b,
EAEDEM K LB OB R, B THRABEK(77.6% ~
87.0%) .
1.2.4 7-REHA BIEFEE (S FEE  Ha.96x
107 mol 7-18 Z, -4 - B L TR ER A F] 10 ml 50% %R
W RN S hy RN B E R, IR, R YR A L
RE(S ml x 3)HEL, JC/KBRER SN T4, Bk RIEFIE S5 IF,
50% H) . FEE 45 AT B (72.5% ~ 75.0% ) .
1.2.5  7-WRMEZ S HE-2-H LR B (6a) O /7 7-FE3E-2-H
FEREEE 0.5 2(2x 107 mol) R ZIENRIELRAREE 0.44 g(2.4 x
107* mol) JE7K K, €Oy 0.55 g IWAF] 15 ml DMF #,70 ~ 80 CAL
17 6 h, SRS PR AV K B 30 min, 38, B DFKBE 2
HpE, R 4 5 0.4 2(55.6% , mp. 112 ~ 115 °C) 'H-NMR
(dg-DMS0) 8(ppm):1.38 ~ 1.50(6H, m, CH,CH,CH,),2.26(3H,
s, 2-CH;),2.46(4H, m, CH,NCH,),2.69(2H, t, OCH, CH,N),
4.22(2H, t, OCH,CH,N),7.05(1H, dd, 8-H),7.16(1H, d, 6-
H),7.27~7.47(5H, m, Ph),7.93(1H, d, 5-H),
1.2.6  7-WRNEZ G 3-2-F B4 - 3L R 0B (6 Ol 7-
TR E B2 R4 IR 0.3 g(8x 107* mal)  TEK IR BE
0.7 g (8.3x 107 mal) MITG7K K, COy 0.3 g i AR PFIER A, I #k
[B1HE, TLC Wi 2 0 52 R B 25 TR R, 5% A P A S LK, 353
fERE 0.5 h, i, JEDFH 2 W 45 5415 0.27 5(88.1% , mp. 178
~182 C) '"H-NMR (d;-DMSO) & ( ppm): 1.37 ~ 1.49 (6H, m,
CH,CH,CH,), 2.25(3H, s, 2-CH3),2.42(4H, d, CH,NCH, ),
2.68(2H, t, NCH,CH,0) ,4.20(2H, 1, NCH, CH,0),6.99 ~ 7.12
(4H, m, Ph),9.54(1H, s, 4'-OH, D,0 2¢4#t) .
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1.3 Aebinth & F kR

) TR T4 B o B LA R CRBOME i ) 28 AT TR
Py 0 S A 5 A 40 0 T 2 I, FRRRRS oo R R
1.1x 1072 pmol/ml, 3R FH #0HE B T ik Sl 42 45 2, 1 Oad, K
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Tab 1 The physical properties, yields and spectra data of isoflavones

RyCH,CH,0 o_ _R

N as
0
Conpd. Ry Bo R Mp(C) Yield(%)" UH-NMR (pym)
] _ 2.203H, s, 2CHy )5 2.684H, 5, CEbNCER); 2.922H, s, OCHhCHyN); 3.4H, d, CHyOCH, ); 4.35(2H, 1, OCHh (b N); 6.84
@ (b oogwligl -H KB~ 67 G el 6 0HIH, dd, 6-H); 7.25~746(5H, m, Ph):8.1ICIH, d, SH)
. L19GH, 1, 2:CHy); 1BGH, g, 2CH)51LSO(H, m, CHaNCHy ); 2,44~ 2.55(6H, m, CHhCHCHY); 2.70(2H, 1. NCH(HO);
b -Gl pperid]  -H IB~U0 RS oy NCHCH0); 7.08 (IH, dd, 8H); 7. 11, d, 6:H); 7.25~7.46(5H, m, Ph);7.92(1H, d, S-H)
" : 1.23(3H, 1, 2-CHy CHy ); 2.55(2H, q, 2-CHy (hh }; 2.72(4H, s, CHhNCHy )3 2.96(2H, s, OCH CH,N); 3.81(4H. s, CHOCH, ); 4.29
6 -GHs mopholigl -H o IS1-12 82 o, OCH CHyN); 6.86(1H, d, 8H); 6.94(1H, dd, 6-H); 7.23~7.45(5H, m, Ph)i8.11(1H, d, 5-H)
. o 1.8~ 1.5 (6H, m, CHhCHyCHa )3 2.273H, s, 2-CHy ) 2.43(aH, d, CHuNCHy )5 2.70(2H, 1, OCH,CHyN); 3.80C3H, s, 4-CHy )5
: . - I8 4 DOH, 1, OCHGHLN); 6.60~7.23(6H, m, Ph, 6:H, 8-H);7.92(1H, d, S-H
6o -CHy  piperidyl -OCH: 116118 57.6 " . ( pslpai,
) - 283, 5, 2CHh )5 2.68(4H, 5, CEbNCTR): 2.92(2M, s, OCHyCEbN): 3.77CTH, 1, CHy OCHy . OCH: )5 4.25(2H, 1, OCH CHyN);
o O mopholingl -O0CHy 115~116 8.7 "0 (0 8 YL 6.90~7.24(5H, m, Ph, 6-H):8.1001H, d, 5-H)
. e LI8(3H, 1, 2-CHy); 1.38~ LSX6H, m. CHhCHyCHy); 2.42 ~ 2.€(6H. m. CHyNCHy, 2-CHy ); 2.0(2H, 1, OCEHLCIEN); 3.9
6 -Gaobk  pipericyl -OCH 9B.5~94.5 6.3 (3" “orm ), 4200, 1, OCHCHN); 6.9 ~7.19(GH, m, Ph, 6-H, 8-H)7.96(1H, d, 5H);
: . LI8(H, 1, 2-CHs )3 2.51(6H, q, CHbNCH: 2-CHy )¢ 2.74(2H, 1, OCH,CHyN); 3.58(4H, 1, CHhOCHh); 3.9(3H, s, OCTR); 4.5
6h -Gl mopholingl -0y 15~137 &4 oy ') 005, GHyN); 6.9~ 7. 1(GH, m, Ph, 6-H, 8H):7.92(1H, d, SH)
. . 2.96(3H, 5, 2 CHy); 2.49(2H, d, CH; NCHy )3 2.73(2H, 1, OCH;CHsN); 3.58 (4H, 1, CHhOCH: ); 4.8(2H, 1, OCHCHyN); 6.8
6 -Gh  pipeiyl OH 92~14 86 oy G H g HY, 7.01-7.144H, m, Ph); T.9I(IH, d, 5-H):9.51H, 5, 4-OH, D0 exchange)
’ _ LI9GH, . 2CHyCHy )i 1.50(4H, m, CHhNCHy )i 2.4 - 2.53(6H, m, CHhCHyCly); 2.74(2H, g, 2CIhCHy ) 2.69(2H, 1,
6 -Gl mopholingd -OH  134~137 8.2 yopoy 0y 4 9(H, 1, NH,CHb0); 6.8X2H, d, 6-H; 8-H); 7.2~ 7. 17(4H, m, Ph); 7.92(1H. d, 5-H):9.54(1H, s, 4-OH)
6 -Gl pipridyl OH M-8 716 1.18(3H, 1, 2-CH, CHs )5 2.46 ~ 2.57 (6H, m, (CHy );NCHp ); 2.74(2H, 1, 2-CH,CHy ); 3.5 (4H, 1, CHhOCH: ); 4. 24(2H, 1,

NCH, CH0); 6.8(2H, d, 6-H, 8-H); 7.2 ~7.17(4H, m, Ph); 7.90(1H, d, 5-H);9.51(1H, s, 4-0H, 110 exchange)

# 1 The yields single-step reaction yield
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Tab 2 The uterotrophic and anti-uterotrophic activities of tested isoflavones

Uterotrophie activities Anti-uterotrophic activities

Cond. Esl Ipriflavone Et Activity Es2 lpriflavone Es.t Activity

Estrone 296.95 + 44,13 — — 100..00 282.37+£78.89 — — 0.00

Tpriflavone — 122.25+32.99 — 19.67 — 346.03 + 82, 14 — -31.38
6a = = 156.13 + 67,03 35,2544 == — 285.95 +78.20 =177
6b — — 116.33 +31.87 16.95% —= — 261.40 + 103,54 10,3354
b — — 133.05 + 64.90 24 (ahe — — 246,87 +40.00 17::50°%
6d = — 101.90 + 37.23 10,3144 — —_— 208.10+49.04 36, 6074
6e — — 131.12 £69.21 23,7544 — — 250,80 + 61,72 15.56°4
6f — — 116.65 + 2741 17. 10 = — 223.28+33.99 29, 1284
6g — — 161.53 +33.61 k7 3% - == = 225.70 +53.38 27,934
6h — — 103.07 £ 31.07 10,8544 — — 21.87 £61.44 29, g8
6i — — 157.68 + 40.53 35,0644 — — 227.25+65.21 27.16°%
6j — — 144.05 + 44.71 29,7044 — — 236.00 + 66.24 22,8554
6l — 91.40+22.82 5. 404e — — 266,22 £ 62,12 7.96°2

3

Esl: Uterus weight of estrone (0.30 pg); E<2: Uterus weight of estrone (0.05 pg); Et: Uterus weight of tested compounds in uterotrophic activities test; Es.1:

Uterus weight of tested compounds in anti-uterotrophic activilies test; #: P <0.05, &b : P <0.01, us estrone; &5 P <0.01, o5 isoflavone
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