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Abstract: A new isoflavonolignan glycoside, butesuperin BEr3-glucopyranosidel) along with a known
isoflavonolignan butesuperin A2), were isolated from the roots 8bphora tonkinensis. The structure of the
new compound was elucidated using spectroscopitiadst mainly 1D and 2D NMR. Compoutidshowed
week cytotoxicity against BEL-7404 and NCI-H460lséh MTT assay.
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1. Introduction

The genusSophora belongs to the family Leguminosae, containing &kl species, 14
varieties and two forms that are widely distribuiedSouthwest China, South China and East China
[1]. Among them Sophora tonkinensis is an important traditional Chinese medicinal pl&nown as
Guang-Dou-Gen in Chinese, distributed chiefly irutBoChina. Its roots are commonly used as a
traditional Chinese drug to treat acute pharyngolgeal infections and sore throats [2]. Although
previous phytochemical research @nonkinensis have revealed that the plant accumulated isoprenyl
substituted flavonoids and lupin alkaloids as itsirmconstituents [3-7], there is no report on the
isolation and identification of isoflavonolignansiin S tonkinensis.

Isoflavonolignans are a type of benzodioxane ligaoiAs characteristic constituents of
Leguminosae, all isoflavonolignans have been iedldtom Leguminosae familgutea superba [8],
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Dipteryx odorata [9], Xanthocercis zambesiaca [10], Pueraria alopecuroides Craib [11] and Alhagi
pseudalhagi [12].

In our chemical investigation, a new isoflavonotign glycoside 1) and a known
isoflavonolignan 2) (Figure 1), were isolated from the roots 6&f tonkinensis by column
chromatograph. Their structures were elucidatedgu&D and 2D NMR spectroscopic data. To the
best of our knowledge, this is the first reporttba existence of an isoflavonolignan glycoside from
natural source.

HOHC, o OCH,
I\ o O Ho
HO CH,OH
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Figure 1. Structures of compoundsand2.

2. Materialsand M ethods
2.1. General

Optical rotations were measured using a PE 341L@ digital polarimeter with a 0.5 dm
length cell. HR-ESI-MS spectra were taken on a BruRaltonics Apex Il mass spectrometer. All
NMR spectra were recorded on a Bruker AV-500 speatter with tetramethylsilane (TMS) as an
internal standard. Samples were dissolved in 0.BMIEO-ds and transferred into a 5 mm NMR tube.
All chemical shifts are expressed@ppm), and scalar coupling constants are repantétk. Melting
points were measured on an uncorrected X-4 digigdting point apparatus. Silica gel (100-200, 300-
400 mesh, Qingdao Haiyang Chemical Co. Ltd., Chi@d)S (35-50um, Dasio) and MCI gel (CHP
20P, Mitsubishi Chemical) were used for column aftography. Analytical grade solvents were
produced by Shantou Xilong Chemical Factory.

2.2 Plant material

The roots ofS. tonkinensis were collected in 2007 in Guangxi, China, and weeatified by
Prof. Ye-Cheng Deng, College of Life Science, Guamprmal University. A voucher specimen has
been deposited in the Key Laboratory for the Chewgniand Molecular Engineering of Medicinal
Resources, College of Chemistry and Chemical Ergiing, Guangxi Normal University

2.3 Extraction and Isolation
The air-dried and powdered root materials (20.0vgje extracted with 95% EtOH at room

temperature. Evaporation of EtOH under reducedspresgave a brown residue (3.0 kg). The residue
was later suspended in®l, and partitioned with petroleum ether, EtOAc ar8iuOH.
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The EtOAc extract (1.0 kg) was applied to a sitied (100-200 mesh) column with petroleum
ether and EtOAc as binary mixtures of increasintanity afforded 6 fractions (Fr. E1-E6). Fr. E2
(petroleum ether-EtOAc, 1:1) (50.0 g) was isolaiadsilica gel (300-400 mesh) eluted with petroleum
ether-EtOAc step gradients (6:41:6) to give 5 subfractions (Fr. E2-1-E2-5). Furtperification of
Fr. E2-3 (5.2 g) was applied to column chromatogyapn silica gel with CEKCl,-(CH;),CO
(95:5- 80:20) to obtain compouri(12.0 mg).

The n-BuOH extract (0.3 kg) was subjected to MAlgdumn chromatography and eluted
with MeOH-H,0 (3:7-5:5- 7:3-10:0), successively. The 100% MeOH eluting ext(abt0 g) was
separated by column chromatography on silica g@0-@00 mesh) using EtOAc-MeOH gradient
(10:0- 0:10) as mobile to yield 6 fractions (Fr. W1-W6). /2 (0.6 g) was rechromatographed on
silica gel (300-400 mesh, MeOH-CHCI5:95- 20:80) and compountl (16.5 mg) was obtained by
ODS column chromatography (MeOH®\, 7:3).

Compoundl (Figure 1), butesuperin B-7"-@-glucopyranoside, pale yellow needle-like
crystals (MeOH); mp 179-18%C; [a]*°;-15.C° (c 0.04, MeOH);H and™*C NMR data: see Table 1;
HR-ESI-MS:mVz 655.2026 [M+H] (calc. for [GaH3,014+H]" 655.2021).

3. Resultsand Discussion
3.1. Sructure €lucidation

Compoundl was obtained as pale yellow needle-like crystals witltmg point of 179-180
°C. Its molecular formula was determined agHz.O14, On the basis of the HR-ESI-MS (positive) at
m/z 655.2026 [M+H] (calc. 655.2021), which indicated 17 degrees shturation.

The 'H NMR spectrum showed doublets signals due to twenatic protons aty; 7.58 and
7.08 (each 1H and=8.9 Hz each). Thd values of 8.9 Hz indicated antho-coupling hence allowed
the assignment of these two protons at positiobsa@e C-6 respectively. In the HMBC spectrum, the
signal atd, 7.58 (H-5) indicated three key correlations witirbon signals ab: 175.1, 147.7 and
146.4 due to C-4, C-7 and C-8a respectively. Thetopr signal atdy 7.08 (H-6) correlated to
quaternary carbon signal & 119.0 (C-4a) and two oxygenated carbon signal&- at47.7 (C-7),
132.3 (C-8). In addition, H-5 and H-6 proton signalere observed in the COSY spectra to couple to
each other. Besides, thd NMR spectrum ofl. exhibited 1,4-disubstituted benzene signalg,at.49
(2H, d, 8.6, H-2 6) and 6.96 (2H, d, 8.6, H-¥), which had been proved by the COSY spectra. The
singlet proton signal ad; 3.75 corresponding to the carbon signaab5.6 in the HMQC spectrum
was assigned to the methoxy group. A correlatioinenHMBC spectrum betweel 3.75 (OMe) and
& 159.6 confirmed the methoxy group attached at. @dditionally, a diagnostic vinylic singleit d,
8.47 (H-2), which was a resonance for isoflavoneetyd13], was observed in the HMBC spectrum
to correlate to the carbon signalsdatl75.1 (C-4), 146.4 (C-8a) and 123.8 (:-All above revealed
a common isoflavone unit, retusin (7,8-dihydroxymkthoxyisoflavone) structure [14] in compound
1.

Further examination of NMR spectra (Table 1) inthdathat compoundl contains a
phenylpropanoid unit. The deshielded doubletgat5.09 (H-1"), typical of a benzylic methine
substituted by an oxygen, and the multipleBa®.39 (H-2"), which were coupled each other in the
COSY spectra, implied the presence of a 1,4-dioxamg between an isoflavonoid moiety and a
phenyl ring. On the basis of this observationoitld be proposed that compouhds composed of a
3,4,5-trioxygenated phenylpropanoid unit couplea tvie dihydroxy functionality of a trioxygenated
isoflavonoid moiety. The linkage of the isoflavoti@nd phenylpropanoid units through a 1,4-dioxane
bridge was deduced by HMBC experiments (FigureTBe long-rang correlations betweén 5.09
(H-1") and & 131.6 (C-4"), 106.8 (C-5", 9"y 4.39 (H-2") and&: 132.3 (C-8) in the HMBC
spectrum indicated the linkage of the isoflavonad @henylpropanol units at C-1" and C-2". And the
correlation betweemy; 3.76 (6H, s, 20Me) andd: 153.2 (%C) confirmed that two methoxy groups
attached at C-6" and C-8" respectively. Traes stereochemistry between the methine hydrogens (H-
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1" and H-2") was reasonably deduced by the cogptionstant J=7.8 Hz), and it was further
confirmed in the NOE spectrum that was no corretelietweerd; 5.09 (H-1") andy; 4.39 (H-2") but
a correlation betweedy 4.39 (H-2") and}; 6.80 (H-5") [8-10].

Searching the literature indicated that compolingas closely related to butesuperin B [8].
Comparing the NMR spectral data of these two comgsuthe differences were the presence of a
sugar signals in th# NMR and™*C NMR spectrum of compourid An upfield shift of 12.5 ppm (C-
7") and a downfield shift of 4.7 ppm (C-6", 8Jggested that the sugar moiety was linked to GF7"
the aglycone. The signals of an anomeric protonaemdnomeric carbon were observedat.94 and
ac 102.9 respectively, which indicated the preserica sugar moiety. Furthermore, the anomeric
proton coupling constant (1H, d, 6.9 Hz) of theaugnoiety suggested it to be tReanomer. In the
%C NMR spectrum, the carbon signalsgtl02.9, 74.6, 77.7, 70.4, 76.9 and 60.3 and irtkhHMR
spectrum, the proton signalsat4.94 (1H, d, 6.9) and 3.01-3.40 (m) also confirrtiesl sugar waB-
glucopyranose. The sugar moiety of compodndas identified as D-glucose by TLC analysis after
hydrolysis. Besides, the ESIMS fragment ions at #@3H-162]" also indicated the presence of a
sugar moiety. Thus, the structureloivas elucidated as butesuperin B-73@lucopyranoside.

Additionally, butesuperin A2) was identified by comparing it$i NMR and**C NMR data
with literature [8].

<~ X HMBC

— HHCOSY

Figure 2. The key HMBC and HHCOSY correlations of compound

3.2 Cytotoxicity activity

Cytotoxic activity of compound was evaluated against human hepatoma cells BEL-AA0
non-small-cell lung cancer cells NCI-H460 by thenaentional MTT method. Compouridexhibited
week cytotoxicity against these two selected deld (10ug/mL, 28.35% and 20.36%, respectively)
in MTT assay.
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Table 1. *H and™*C NMR data for compounti (500 MHz and 125 MHz, DMSQd;, J in Hz, 0
ppm)?

Carbon o} &
2 8.47(1Hy) 153.6
3 124.4
4 175.1
da 119.0
5 7.58(1Hd, J=8.9) 117.2
6 7.08(1Hd, J=8.9) 1154
7 147.7
8 132.3
8a 146.4
1 123.8
2.6 7.49(2H,d, J = 8.6) 130.6
3.5 6.96(2H,d, J = 8.6) 114.1
4 159.6
4'-OMe 3.75(3Hy9) 55.6
1" 5.09(1Hd,J=7.8) 78.4
2" 4.39(1H, m) 77.0
3 3.67(1H,dd, J= 10.5, 5.0) 61.4
3.55(1H,dd, J = 10.5, 5.0) '
4" 131.6
5" 9" 6.80(2Hs) 106.8
6", 8" 153.2
7" 1354
6", 8" -OMe 3.76(6Hs) 57.0
Glc
i 4.94(1Hd, J=6.9) 102.9
2" 3.21() 74.6
3" 3.01() 77.7
4" 3.11() 70.4
5" 3.20() 76.9
6" 3.40(2HmM) 60.3

& Assignments were confirmed by 2D experiments.
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