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A new lignan from radix and rhizome of Diphylleia sinensis
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Abstract: Objective To study the chemical constituents from the radix and rhizome of Diphylleia sinensis. Methods Silica gel
column chromatography, Sephadex LH-20, high performance liquid chromatography, and other chromatographic techniques were used
for separation and purification. The structures were elucidated by physical and chemical methods and spectral data. Results Three
compounds were isolated from the 95% ethanol extract in the rhizome of D. sinensis, and their structures identified as
diphyllin-4-O-B-D-glucopyranosyl-(1—6)--D-glucopyranoside (1), justicdin A (2), and (+)-tanegool-7'-methylether (3). Conclusion
Compound 1 is a new compound named procumbenoside G; Compounds 2 and 3 were isolated from the Diphylleia for the first time.
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Fig. 1 Structures of compounds 1—3
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Bruker-AVANCE 400 BUZHESEIRAX (TMS A A
F5); LC-3000 B =y 280 1l 24 VRAH €354 CAlltima Cg
10 um Y, Allsphere ODS, 250 mmX 10 mm, 5 pm;
Hil#H); OB204 LTt R~F i LMgREE A H],
Ji4y 2 —); HBI0 digital BLjieds 28 KA (ffE IKA
ONFE]D s HH-2 1E IR K AR CH N FE R f 28 4T BR A D
DLSB series BRI A BEIE IR CRM IR T 2
F]); WFH-203 =HSAMr i (R R A
FRATD; €795 KQ-500DE HUE A idE A (Bl
T A A B B A F] ) ;s Agilent Technologies
6550Q-TOF (E[H 2R AF); ODS-Cig HE (N
K SiliCycle /A7]); Sephadex LH-20 (Jii#i GE
Healthcare Bio-Sciences AB A @] ); M i i I
(100~200- 200~300 H)> ¥IAFH SBEELT] 7=
fis EREIRIR (HETLAER K BRARA D A
F 43 T4t 1 CREER IR A 7D, S Al (R
EERFERGRT AT .

2 )L-EZM T 201441 AR ABFEZRIE KA L
Sedh, BRIV L 2GRS T AkVE R LR T S e N
/NEEFRL(Berberidaceae) 111 i ' J& Diphylleia Michaux
T F 41 LA Diphylleia sinensis H. L. Li FT 4
R B AR 25 o AR AR A7 TRCT B G v s 24 K 2 2 bR AR T
2 RSN E

55 LM TR AR ZE 10.0 kg, FFEJE 10
T 95% LA 24 h, [FIRSEEL 3 IR, AR 2 ho
G IR, DR IRYE R, T K, K
WA MEE . BERR 2 FG . /KMFIIE T EEARH, 50

TR HC) 33.00 g, TEPR CEEACELY) 500.38 g, 1E
TEEREH) 100.12 go

BUIE TEEAEELER 20 100.12 g, ARERK: ik,
PLET-FEE (60 1.40:1.20:1.10:1.0: 1)
BEEEVEML, 155 5 NS Fr. 1~5, % Fr. 1~2 & 9F,
REE AT (3t 73 125, DAS-FEE (30 0 1,20 0 1,10 :
1.5 0 DFRFESRI, SRR, 15314 N4 3 Fr. 1.1~
14, ¥ Fr. 1.2 BEaERA A5, DL -H R
(30:1.25:1.20: 1. 15:1.5:1.0: 1) A
Ve, WERS, B3 3 AN Fr 1.2.1~123.
¥ Fr. 1.2.1 ] Sephadex LH-20 %fiA: it 4y 5,
22 F-iill & HPLC 4ift, (HEE-/K 24 1 76), 152G
Y1 (15mg, x=31.0min). ¥ Fr. 1.2.2 I E
GEEAERMLEY 2 (12 mg). ¥ Fr. 1.2.3 XA
Sephadex LH-20 #EfAE 43k 40 55, F 4 il %
HPLC 4ifb (I EE-/K 72 © 28), 15311k &4 3(13 mg,
rR=35.0 min)-
3 HZHEE

a1 BEOLERAR, 20%MR- L5
HKota, UV254nm FAREHE, UV 365nm NAH#
675, HR-ESI-MS m/z 703.187 4 [M—H], 4i&
1D-F1 2D-NMR % B (5 28 5 4 130N C33Hz6047
IR T B A 704, RN 15, 'H-NMR (400
MHz, DMSO-ds) &, k7 X 25t 1 20 DY EUAR )8
R EXH R FES oy 8.19 (1H, s, H-5) 1 6.98 (1H,
s, H-8), 1 41 ABX RANIEKA LR 155 on 6.92
(1H, d, J = 4.0 Hz, H-2"), 7.03 (1H, d, J = 7.9 Hz,
H-5") #16.80 (1H, dd, J=7.9, 4.0 Hz, H-6"); 14
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55 on 6.13 (2H, s) HEH AL SIS A T A A
(O-CH-0); 2 M & HE L5115 5 on 4.79 (1H,
d, J = 7.8 Hz, Glc-H-1) #14.17 (1H, d, J = 7.7 Hz,
Gle-H-1"), HHARAHET LA 2 N8 &0 N
BANAY, EIT B-D-H MR L B K A S bR AERE AT
WZEXTHE, #0E 2 NHEYIN D-HEINE; 2 S H A
JRTAES oy 3.94 (3H, s, 6-OMe) Al 3.65 (3H, s,
7-OMe); Ut4h, 'H-NMR & H3B 72 7E 1 240 1o i g
W FERAE A LT T 55 on 545 (1H, d, J =
15.4 Hz, H-11a) #15.73 (1H, d, J=15.4 Hz, H-11b),
RAREY 1 "R RE B RIEARNR R, B
RIS HENT, AR C HIIBFUER, AR

RN TR R, PC-NMR (100 MHz, DMSO-do) %
H 33 MRIRE S, Hd (5 104.8, 73.7, 76.8, 70.2,
76.2 F169.4) LAK (¢ 103.4, 73.4, 76.7, 70.0, 75.2
A 61.0) ATLLHE N 2 HAEFEE S oc 101.1 K4
T IS S, 0c 55.2 (6-OMe) Al 55.8 (7-OMe)
N2 AHEEE T BIR 18 NE (G T HITE
PC-NMR #EHEZIX, #on AR RIANE LA
A 75 LR, Wit HSQC WKL &9 1 A A
ST THERA)E (GR 1, @ik HMBC 5%}
WA 1 RE(E AT OCES: . £ HMBC # (&
2) W1, 5y 3.94 (6-OMe)/dc 151.3 (C-6), oy 3.65
(7-OMe)/dc 149.9 (C-7), oy 6.13 (O-CH,-0)/d¢ 146.8

#z1 &1 E 'H-NMR F1 BC-NMR #4Z (400/100 MHz, DMSO-d)
Table 1 'H-NMR and *C-NMR data of compound 1 (400/100 MHz, DMSO-d)

/A Ou dc A Ou dc
1 1346 | ¢ 6.80 (1H, dd, J= 7.9, 4.0 Hz) 123.5
2 119.1 | Gle-1 479 (1H, d, J= 7.8 Hz) 104.8
3 1302 | Gle-2 3.46 (1H, m) 73.7
4 144.8 | Gle-3 3.05 (1H, m) 76.8
5 8.19 (1H, s) 101.7 | Gle-4 3.18 (1H, m) 70.2
6 1513 | Gle-5 3.46 (1H, m) 76.2
7 149.9 | Gle-6 4.09 (1H, d, J=9.9 Hz), 3.58 (1H, m) 69.4
8 6.98 (1H, s) 1053 | Gle-1' 4.17 (1H, d, J=17.7 Hz) 103.4
9 129.9 | Gle-2' 2.94 (1H, m) 73.4
10 126.6 | Glc-3' 3.12 (1H, m) 76.7
11 5.45(1H,d,J=15.4 Hz) 67.0 | Glc-4' 3.00 (1H, m) 70.0
12 5.73 (1H, dd, J = 15.4 Hz) 169.2 | Glc-5' 3.30 (1H, m) 75.2
I 1284 | Glc-6' 3.24 (1H, m) 61.0
2 6.92 (1H, d, J = 4.0 Hz) 110.6 | OCH,0  6.13(2H,s) 101.1
3! 146.8 | 6-OMe 3.94 (3H, s) 55.2
4 146.9 | 7-OMe 3.65 (3H, s) 55.8
5 7.03 (1H, d, J = 7.9 Hz) 107.9

2 {EY 1 MEE HMBC H8XES
Fig.2 Key HMBC correlations of compound 1

(C-3") 1 146.9 (C-4") {55, #Ekn] IifElt
EW1 B4R RN diphylline 7 HMBC i
Glc-H-1/C-4 #H%, W] LA 2 6 %) Bl £ B2 7E diphyllin
) 4 £i7, Gle-H-1"/C-Gle-6 #H5%, T LLHfE H4h 1 A4
A PEBAE N MIE 2 6 7. RItafie 2 AN
EHE RN T 16 #ARE, L&Y 1
1) 45 ¥ B 52 A L A TH 2% -4-O-B-D- I VR ] 767 4 3 -
(1—6)-B-D-MEL IR &1 P, 43T Scifinder £ Fr i &
NHEY, fa NEIKE G,

&Y 2. AEEHE (REE, mp 261~263 C,
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20% MR- L R KA t0, UV 254 nm A REHE,
ESI-MS m/z: 393.1 [M—H] . 'H-NMR (400 MHz,
CDCly) 6: 7.52 (1H, s, H-5), 7.04 (1H, s, H-8), 5.52
(2H, s, H-11), 6.80 (1H, d, J= 1.8 Hz, H-2'), 6.93 (1H,
d, J =79 Hz, H-5"), 6.77 (1H, dd, J = 7.9, 1.8 Hz,
H-6'), 6.07 (2H, s, O-CH,-0O), 4.05 (3H, s, 6-OMe),
4.11 (3H, s, 7-OMe), 3.79 (3H, s, 4-OMe); "“C-NMR
(100 MHz, CDCls) &: 134.7 (C-1), 119.3 (C-2), 124.7
(C-3), 148.0 (C-4), 100.8 (C-5), 151.6 (C-6), 150.8
(C-7), 106.4 (C-8), 126.2 (C-9), 130.9 (C-10), 66.8
(C-11), 169.8 (C-12), 128.8 (C-1"), 111.0 (C-2"), 147.7
(C-3', 4'), 108.4 (C-5'), 123.9 (C-6'), 56.3 (6-OMe),
56.0 (7-OMe), 59.9 (4-OMe), 101.4 (OCH,0). L4 F%%
P 5 ORI A — 2N, s LA 2 NERIK
EZ Ao

EY 3: Atk CFED, 20%6ER- 2.1 &
Hat, UV254nm FAREHE, ESI-MS m/z: 389.2
[M—H] . 'H-NMR (400 MHz, CDCl;) ¢: 6.83 (1H,
brs, H-2), 6.76 (1H, m, H-5), 6.71 (1H, m, H-6), 4.46
(1H, d, J = 7.5 Hz, H-7), 1.93 (1H, m, H-8), 3.30 (2H,
m, H-9), 6.85 (1H, brs, H-2'), 6.76 (1H, d, J = 8.0 Hz,
H-5'), 6.75 (1H, m, H-6), 4.00 (1H, d, J = 9.0 Hz,
H-7'), 2.52 (1H, m, H-8'), 4.12 (1H, m, H-9a), 4.02
(1H, m, H-9'b), 3.84 (3H, s, H-10, 10", 3.18 (3H, s,
H-11); “C-NMR (100 MHz, CDCls) d: 133.6 (C-1),
109.0 (C-2), 146.8 (C-3), 145.5 (C-4), 114.4 (C-5),
119.6 (C-6), 84.1 (C-7), 52.0 (C-8), 63.1 (C-9), 56.2
(C-10), 131.3 (C-1"), 109.7 (C-2"), 147.1 (C-3"), 145.8

(C-4", 1144 (C-5"), 121.4 (C-6'), 85.5 (C-7", 49.9
(C-8"), 71.0 (C-9"), 56.1 (C-10"), 56.7 (C-11"), LA L%k
i 5 ke B A -8, %A 3N
(+)-tanegool-7'-methylether.
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