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Crystal Structure and Antioxidant Activities of One Fatty Soluble Isoflavones Derivatives

YAN Xi* REN Zhan-Hua LU Sha-Sha LI Yu-Mei SI Shu-Feng
(College of Chemistry, Beijing Normal University, Beijing 100875, China)

Abstract: The fat-soluble isoflavone derivatives: 5-methyl-7-hydroxy-4'-methoxyisoflavone (L.2) were synthesized
and their structures were characterized by IR, UV, 'H NMR, single crystal X-ray diffraction and elemental
analysis. The scavenging activities of L2 on superoxide anion free radical and 1,1-diphenyl-2-picrylhy-drazyl free
radical (DPPH*) were measured by ultraviolet spectrophotometry. The experiment result shows that, the crystal
(C;sH4,0,) belongs to triclinic space group P1 with unit cell constants a=0.822 55(2) nm, b=0.93123(2) nm, c¢=
1.04547(2) nm, a=89.043(2)°, B=69.1950(10)°, y=66.979 0(10)°, V=0.68199(3) nm’, Z=2, D=1.375 g-cm™,
F(000)=296, R=0.044 4, wR=0.115 6. The compound L2 can scavenge 1,1-diphenyl-2-picrylhy-drazyl free radical
(DPPH-) and superoxide anion free radical effectively. CCDC: 821767.
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Nicolet 170SX FRIR ZL40 3 M1 4¥ , Cintra 10e %5
Ah AT W, 4y ot % BE i RF-5301PC %% Ot )6 & i
Elementar VarioEL % JC 2 73 #11% ,500 Briiker #%
LR U 1A, X-6 13U HiAY  SZ-93 H B A EE K 78
TBE% ZF-C B = T8N B, = ST 2 Bk i W
(AR, LK BAE T, e i ik S (C.R., L &
Je Ak 2E 50 A BR 2 7)), 6 H A R OK 2 TR (AR, L ifg
IR R AN AG2E SA BRAFD), 3, 5- R A H R (WL
=TT el TARA R, HAh ¥y 7 B 2l
A P AT Al
1.2 2-HEAL46-ZHEE4-REEREREEFLD

FAL2) B &

FREL 8.3 ¢ (0.05 mol) Xf H A FIR LW 6.2 ¢
(0.05 mol)3,5- B E W K& T 100 mL — H B2
A 30 mL B 75 1Y BF;- ERO ¥ (7 7 AL 1L
YN, T4 T 80 CCIIE 6 h, 2 A 2 %R, JiE 2% 1
WK 43 19 BF; - ERO K 5% 4 P 81 A 400 mL 7K 7K
o ERE bR DIVE A NaHCO, ZK ¥ IR R, 15 3

CH,COOH

CH, o

HO OH
BF,Et,0 CH,SO,C/DMF
+ _— _—
BFl-EtZO
HO OH O
OCH, CH, O oCH

L1

1.3 &Y L2 REEHHNE

AR s 70 T A5 ek 1 L2 AR RN W, I A
i TR L 6 JE G T H G A TR A AL D
MIERBLL R B/ R 0.30 mmx0.26 mmx
0.10 mm WJHL 4 £ BRUCKER SMART 1000 CCD
B L A Mo Ka(A=0.071 073 nm) R X SF£&I5
A AEREE P e-o T X7E %R T BRI
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£ 10 mL 4, A pH=8.2,0.1 mol -L!

L™ S, FHZKE GG f 15 3 P16 A ™ 5 5.44 g,
FE#.40%, m.p. 104~105 °C;IR(KBr,v/cm™):3415.2
(-OH),1 626.8 (-CO-);'H NMR (acetone, 500 MHz,8/
ppm):2.24 (s,3H,-CH;),3.77 (s,3H,-OCH;),4.40(s,
2H,-COCH,-),6.23 (s,1H,4-H),6.28(s, 1H,6-H),6.85
(d,2H,3'-H,5’-H),7.21(d,2H,2'-H,6'-H) . JLE 73 F
i CieH,60, 755 (%) :C,70.57;H,5.92; 52 50 {H (%) :
C,70.59;H,5.88, UES Hy 2- 1 -4 6- — F8 k47 - H A
AL B EHEEY .,

1E 25 mL B BE B A 0.272 ¢ 2-HT 5k
4,6- k-4 B A AR L B LS Y (1 mmol),
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1) BF;- ELO W, 2212 M ZE 50 «C, 77 HL 0.2 mL
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AR FiR R BAKRZR T 70 CRY 6 h, ¥4,
A 100 mL %K H | PR A LT RE A UL TE | U K R
Ve, T QRSN (1:2) 55 45 5, 15 303 6 0 R
0.39 g, /#%.70%, m.p. 122.4~124.2 °C;IR(KBr,v/
em™):3438.0(-0H),1 634.2(-CO-);'"H NMR(CDCl;, 500
MHz,6/ppm):2.86(s,3H,-CH,),3.86(s , 3H,-0CH), 5.34
(s,1H,0H),6.67 (s,1H,8-H),6.72 (d,1H,6-H),6.98
(d,2H,3'-H,5'-H),7.46 (d,2H,2'-H,6’'-H),7.82(s,
1H,2-H), JC & 50 Hrd% C,H 0, T155(%) . C,72.33;H,
5.272; S50 H (%) . C,72.34;H,4.99
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Tris-HCI Z& 0P 5 mL, SR J5 I AR R B
11072 mol - L7 ALA W) L2 ¥, BJGIMA 0.1 mL
10 mmol -L™" 2P K = Wy ¥ W, FHZR /K E A 3] 10
mL, $25] , 25°CHH I T #HE 4 min, 285 52 BRI
£ 319 nm PR AL EINRIEE A, IMALEY) 1.2
PIRBN 0 L FFHas AR FBREI B 1 L, — LI 3 55
AWK ST 2 Mk

TN Y6 BEAE A RS ) LA 7 v B A Pk &4 1.2
1) Tris-HCl B BN S, R {E A, B L
AHRY Tris-HCl 28 WS WAE IS 1,
1.5 &% L2 3 DPPH B B E R F B

DL EE R, 43 BIECE 1x107 mol - L' 94k
B W12 WA 1x107 mol - L™ A9 DPPH - % i SR I
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Table 1 Crystal data and structure refinement for L2

Empirical formula CrHu04 Absorption coefficient / mm™ 0.098

Formula weight 282.28 F(000) 296

Temperature / K 296(2) Crystal size / mm 0.34x0.10x0.06

Wavelength / nm 0.071 073 6 range for data collection / (°) 2.11 to 27.62

Crystal system Triclinic Limiting indices S<h<10-11<k<12-12<[<13
Space group Pl Reflections collected / unique (R;,) 6 031/3 111 (0.014 6)

a/nm 0.822 55(2) Completeness to 0=27.62° / % 98.1

b / nm 0.931 23(2) Absorption correction Semi-empirical from equivalents
¢/ nm 1.045 47(2) Max. and min. transmission 0.994 1 and 0.967 4

al(°) 89.043(2) Refinement method Full-matrix least-squares on F?
B/(°) 69.195 0(10) Data / restraints / parameters 3111/0/7193

v/ (°) 66.979 0(10) Goodness-of-fit on F* 1.063

Volume / nm* 0.681 99(3) Final R indices (I>26(1)) R=0.044 4, wR,=0.115 6

A 2 R indices (all data) R=0.069 6, wR,=0.130 8
Calculated density / (g-cm™) 1.375 Largest diff. peak and hole / (e*nm™) 176 and -156

x2 UAML2HEKMER

Table 2 Bond lengths (nm) and bond angle (°) for L2

C(1)-0(1) 0.141 4(2) C(6)-C(7) 0.138 6(2) C(11)-C(12) 0.146 0(2)
C(2)-C(7) 0.136 9(2) C(8)-C(9) 0.133 1(2) €(12)-02) 0.123 15(18)
C(2)-0(1) 0.137 12(17) C(8)-C(12) 0.146 2(2) C(13)-C(14) 0.137 3(2)
C(2)-C(3) 0.137 4(2) €(9)-0(3) 0.134 65(18) C(14)-0(4) 0.135 28(18)
C(3)-C@) 0.137 2(2) C(10)-0(3) 0.136 91(17) C(14)-C(15) 0.139 3(2)
C4)-C(5) 0.138 7(2) C(10)-C(13) 0.138 6(2) C(15)-C(16) 0.137 6(2)
C(5)-C(6) 0.137 3(2) C(10)-C(11) 0.140 0(2) C(16)-C(17) 0.150 1(2)
C(5)-C(8) 0.148 6(2) C(11)-C(16) 0.142 3(2)
C(7)-C(2)-0(1) 124.58(15) C(9)-C(8)-C(5) 120.35(14) C(11)-C(12)-C(8) 115.73(13)
C(7)-C(2)-C(3) 119.23(15) C(12)-C(8)-C(5) 120.31(14) C(14)-C(13)-C(10) 117.99(14)
0(1)-C(2)-C(3) 116.18(14) C(8)- c<9) 003) 125.33(14) 0(4)-C(14)-C(13) 123.57(14)
C(4)-C(3)-C(2) 120.79(16) )-C(10)-C(13) 114.48(13) 0(4)-C(14)-C(15) 116.45(14)
C(3)-C(4)-C(5) 121.04(16) )-C(10)-C(11) 121.67(13) C(13)-C(14)-C(15) 119.98(14)
C(6)-C(5)-C(4) 117.30(15) 13)- (:(10) (1) 123.85(14) C(16)-C(15)-C(14) 122.44(14)
C(6)-C(5)-C(8) 120.94(15) 10)-C(11)-C(16) 116.86(13) C(15)-C(16)-C(11) 118.86(14)
C(4)-C(5)-C(8) 121.75(15) 10)-C(11)-C(12) 119.09(13) C(15)-C(16)-C(17) 118.16(14)
C(5)-C(6)-C(7) 122.03(16) 16)-C(11)-C(12) 124.04(13) C(11)-C(16)-C(17) 122.98(14)
C(2)-C(7)-C(6) 119.61(16) )-C(12)-C(11) 123.95(14) C(2)-0(1)-C(1) 117.96(13)
C(9)-C(8)-C(12) 119.34(14) )-C(12)-C(8) 120.32(14)
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