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Separation and structural characterization of arctigenin in Arctii Fructus
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Abstract Objective: To isolate and purify active component from Arctii Fructus and identify and characterize. Methods: The crude
product was separated from Arctii Fructus by alcohol extraction and acid hydrolysis. Using recrystallization its structure
was method, colorless prismatic crystal was obtained. The composition and molecular structure were characterized by UV,
FTIR, MS, 'H-NMR, "*C-NMR, and X-ray analyses. Results: The extracting rate of the crystal gained from the powder of
Arctii Fructus was 4.46%. Both color reactions and spectral analyses indicated that the compound was lignan. Conclusion:
The active component is characterized as (3R, 4R)-4-[(3,4-dimethoxyphenyl) methyl] dihydro-3-[(4-hydroxy-3-methoxy
phenyl) methyl]-2(3H)-furanone (arctigenin, ARC-G) and the molecular formula is C,;H4Og.
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Fig.1 Structure of arctigenin
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#1 {L&%aY 'TH-NMR #1 BC-NMR #(#% ('"H-NMR 400 MHz, '*C-MNR 100 MHz; ;A% CDCL;)

Table 1 'H-NMR and *C-NMR data of compounds ("H-NMR 400 MHz, *C-MNR 100 MHz; CDCl;)
A2 'H % A2 B A Bc

2 6.63(d,2) 1 130.69 3 149.23
5 6.81(d,7.6) 2 112.04 4 148.03
6 6.60(dd,8,1.6) 3 146.90 5 111.79
7 2.88,2.88(m) 4 144.76 6' 120.79
8 2.57(m) 5 114.36 7 38.33
2! 6.46(d,2) 6 122.26 8 41.13
5 6.74(d,) 7 34.70 9’ 71.48
6’ 6.54(dd,8,2) 8 46.75 OCH; 56.08
7' 2.57,2.57(m) 9 178.94 OCH; 56.03
8’ 2.57(m) 1’ 129.69 OCH; 55.99
9 3.85,4.10 (dd) 2! 111.54
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Fig.2 Single-crystal X-ray diffraction analysis of arctigenin
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Fig.3 Three-dimensional packing diagram of arctigenin
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Table 2 Bond distances for arctigenin

i Linm i3 L/nm i L/nm
O(1)-C(3) 1371(2) C(5)-C(6) 1.398(3) C(13)-C(14) 1.536(2)
0(1)-C(7) 1.431(2) C(5)-H(5) 0.950 0 C(13)-H(13) 1.000 0
0(2)-C(4) 1.369(2) C(6)-H(6A) 0.950 0 C(14)-C(15) 1.506(3)
0(2)-C(8) 1.427(2) C(7)-H(7A) 0.980 0 C(14)-H(14A) 0.990 0
0(3)-C(12) 1.357(2) C(7)-H(7B) 0.980 0 C(14)-H(14B) 0.990 0
0(3)-C(11) 1.458(2) C(7)-H(7C) 0.980 0 C(15)-C(20) 1.388(3)
0(4)-C(12) 1.205(2) C(8)-H(8A) 0.980 0 C(15)-C(16) 1.401(2)
0(5)-C(17) 1.372(2) C(8)-H(8B) 0.980 0 C(16)-C(17) 1.381(3)
0(5)-C(21) 1.422(2) C(8)-H(8C) 0.980 0 C(16)-H(16) 0.950 0
0(6)-C(18) 1.366(2) C(9)-C(10) 1.547(2) C(17)-C(18) 1.397(3)
0(6)-H(6) 0.89(2) C(9)-H(9A) 0.990 0 C(18)-C(19) 1.385(2)
C(1)-C(6) 1.387(2) C(9)-H(9B) 0.990 0 C(19)-C(20) 1.400(3)
C(1)-C(2) 1.402(3) C(10)-C(11) 1.527(3) C(19)-H(19) 0.950 0
C(1)-C(9) 1.510(3) C(10)-C(13) 1.541(2) C(20)-H(20) 0.950 0
C(2)-C(3) 1.386(3) C(10)-H(10) 1.000 0 C(21)-H(21A) 0.980 0
C(2)-H(2) 0.950 0 C(11)-H(11A) 0.990 0 C(21)-H(21B) 0.980 0
C(3)-C(4) 1.404(3) C(11)-H(11B) 0.990 0 C(21)-HQ21C) 0.980 0
C(#)-C(5) 1377(3) C(12)-C(13) 1.507(3)
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Table 3 Bond angles for arctigenin

e 0/ () i 6/ () et 6/ (°)
c3)-o(-Cc() 116.93(15) H(8A)-C(8)-H(8B) 109. 5 C(15)-C(14)-C(13) 112.63(13)
c@-0(2)-c(® 116.38(17) 0(2)-C(8)-H(8C) 109.5 C(15)-C(14)-H(14A) 109. 1
c12-0(3)-can 109. 98 (15) H(8A)-C(8)-H(8C) 109.5 C(13)-C(14)-H(14A) 109. 1
c17-0(5)-Cc2n 116. 78 (15) H(8B)-C(8)-H(8C) 109.5 C(15)-C(14)-H(14B) 109. 1
C(18)-0(6)-H(6) 111.6(17) c(n-c9)-co) 114.84(14) C(13)-C(14)-H(14B) 109. 1
c6)-Cc(1)-cQ) 117.92(18) C(1)-C(9)-H(9A) 108. 6 H(14A)-C(14) -H(14B) 107.8
c(6)-C(1)-C) 122.30(18) C(10)-C(9)-H(9A) 108.6 C(20)-C(15)-C(16) 118.61(17)
c@)-c-c 119. 76 (16) C(1)-C(9)-H(9B) 108.6 C(20)-C(15)-C(14) 122.18(17)
c(®-c@-cm 121. 15(17) C(10)-C(9)-H(9B) 108. 6 C(16)-C(15)-C(14) 119.19(17)
C(3)-C(2)-H(2) 119.4 H(9A)-C(9)-H(9B) 107.5 c(17)-Cc(16)-C(15) 120.55(18)
c(H-Cc@2)-H®) 119.4 Cc(11)-C(10)-C(13) 102. 80(15) C(17)-C(16)-H(16) 119.7
o(-c3)-c@) 125.05(16) C(11)-C(10)-C(9) 113.17(14) C(15)-C(16)-H(16) 119.7
o(-c3)-c@) 114.97(17) C(13)-C(10)-C(9) 116. 55(16) 0(5)-C(17)-C(16) 125.04(18)
c(2)-cB)-c4 119.97(18) C(11)-C(10)-H(10) 108 0(5)-C(17)-C(18) 114. 47(16)
0@)-c@)-c(5) 125.10(17) C(13)-C(10)-H(10) 108 C(16)-C(17)-C(18) 120.49(17)
0@)-c4-cB3) 115.53(18) C€(9)-C(10)-H(10) 108 0(6)-C(18)-C(19) 118.98(18)
c(5)-C4)-C(3) 119.36(18) 0@(3)-c(11)-c(10) 106. 54 (14) 0(6)-C(18)-C(17) 121.50(17)
C@4)-c(5)-C(6) 120. 18(18) 0@(3)-C(11)-H(11A) 110. 4 Cc(19)-c(18)-Cc(17) 119.50(17)
C4)-C(5-H(5) 119.9 C(10)-C(11)-H(11A) 110. 4 C(18)-C(19)-C(20) 119. 78 (18)
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i 0/ () i 6/ () i 6/ ()
C(6)-C(5)-H(5) 119.9 0@3)-Cc(11)-H(11B) 110. 4 C(18)-C(19)-H(19) 120. 1
C(1)-C(6)-C(5) 121.38(19) C(10)-c(11)-H(11B) 110. 4 C(20)-C(19)-H(19) 120. 1
C(1)-C(6)-H(6A) 119.3 H(11A)-C(11)-H(11B) 108. 6 C(15)-C(0)-C(19) 120. 99 (17)
C(5)-C(6)-H(6A) 119.3 0@-c(12)-0(3) 120. 98 (19) C(15)-C(20)-H(20) 119.5
o()-C(7N-H(A) 109.5 04 -C(12)-c13) 127.98(19) C(19)-C(20)-H(20) 119.5
0(1)-C(7)-H(7B) 109. 5 0(3)-Cc(12)-C(13) 111.04(15) 0(5)-C(21)-H(21A) 109. 5
H(7A)-C(7)-H(7B) 109. 5 C(12)-c(13)-C(14) 110. 17(14) 0(5)-C(21)-H(21B) 109.5
0(1)-C(7)-H(7C) 109.5 C(12)-C(13)-C(10) 103. 86 (15) H(21A)-C(21)-H(21B) 109.5
H(7A)-C(7)-H(7C) 109. 5 C(14)-C(13)-C(10) 116.43(15) 0(5)-C(21)-H(21C) 109. 5
H(7B)-C(7)-H(7C) 109. 5 C(12)-C(13)-H(13) 108.7 H(21A)-C(21)-H(21C) 109. 5
0(2)-C(8)-H(8A) 109. 5 C(14)-C(13)-H(13) 108. 7 H(Q1B)-C(21)-H(21C) 109.5
0(2)-C(8)-H(8B) 109. 5 C(10)-C(13)-H(13) 108. 7
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Table 4 Hydrogen bond distances and angles for arctigenin
D-H..A d(D-H)/nm d(H...A) /nm d(D...A) /nm <(DHA)/ (°)
O(6)-H(6)...0(1)#1 0.89(2) 2.04(2) 2.830 1(19) 148(2)
0(6)-H(6)...0(5) 0.89(2) 2.25(3) 2.681(2) 109.7(18)
0(6)-H(6)...0Q2)#1 0.89(2) 2.58(2) 3.243 3(19) 132.2(17)
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