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Extraction and structure elucidation of three lignans from peeled dried roots and
stems of Syringa pinnatifolia
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Abstract: Objective To study the chemical constituents from the peeled dried roots and stems of Syringa pinnatifolia. Methods
The chemical constituents from the peeled dried roots and stems of S. pinnatifolia were isolated and purified by silica gel and
Sephadex LH-20 column chromatography, and preparative HPLC. The structures were identified by spectral methods. Results Three
compounds were obtained and identified as lignan, namely 3, 3', 4-trimethoxy-4', 8, 9, 9'-tetrahydroxy simple lignan (1), 3, 3', 4,
9-tetramethoxy-4', 8-dihydroxy-9'-ethoxy simple lignan (2), and 3, 3', 4, 9-tetramethoxy-4', 8, 9'-trihydroxy simple lignan (3).
Conclusion Compounds 1—3 are new, named syripinnalignan C, syripinnalignan D, and syripinnalignan E.
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9, 9'-tetrahydroxy simple lignan, 1). 3, 3", 4,9-J4H
A4, 8- TRIEO- LESL AR (B, 3, 4, O-
tetramethoxy-4', 8-dihydroxy-9'-ethoxy simple lignan,

2) Fi1 3,3, 4,9-PU FH A 2E-47, 8, 9'- = FR A fii] HLK
fE % (3, 3", 4, 9-tetramethoxy-4', 8, 9'-trihydroxy
simple lignan, 3). L& 1~3 ¥R K WICHRIRIE
P&, nlar 2 i ARTEE Co il

«BEEE THIE B0% WL, FZOPRI5 S AE TR Tel: 15894890037  E-mail: wqh693@163.com



¢ %% Chinese Traditional and Herbal Drugs 25 44 % 2 7#] 201354 A

*791 -

ANEZ D MLPIEANEE E.
1 XE5R

Shimadzu UV—2200 54366 (HA R
BATE]D); LCT Premier XE i (GREFAT]);
Bruker ARX—600 BUAZ i SLHRIEAL (AE T8 A w]D;
H A S ESB A (38 A (LC10—Atvp Hii %%, SPD—
MI10Avp K il %8, SCL—10Avp LAE¥, DGU—I2A
JEASHL; UV—3000 ZLRUE K/ SO G HEEAb-1 WL 4
JHE (HARBHEAR D o8 E %R
Shinadzu Vp-ODS (150 mm X 4.6 mm, 5 pm); il
AR YMC Crg SOAHFE (250 mm X 10 mm,
5 um). 200~300 HfER AR H-TLC )2 Tl b
(i BAEAE 1)) Sephadex LH-20 (Pharmacia 2y
A Dy ARG 0 2 B4l 25 Fh 0 F A2
WA IBHAL 2R R AIA ] L T, T. Bakers
R BERHERM AT R A 7™ 5.

PR RAE T N S BT fr st i, 2 50l Ik
KSR 202 Bt R R A 2 e W R R T @i
YRt T4 Syringa pinnatifolia Hemsl. [FHRFIR T o
2 RESESE

LA 2.5 kg, 10 fi5 5 95% LI ML 3
R, BEIR 4 ho SEEUBIRE MRG0 bR 25 2 5 il K TR A
Wi, AT S BERR LB RIE T EACE,
PR 3 WK, [RIRCR AR B TR A HU) 100 g &

PiZH) 200 g BETR LREAHUY) 80 g FHIE T FEAR
W) 40 go BHIR CPRAHGTSY (50 g) SfEleit
i, F - R VEN, SHEERE S IR 5 AME
£y o WY 2 4 Sephadex LH-20 FE(A il J5, R4 A
4 HPLC, WEZ-/K (45 :55) Wi, S4aw1
(20 mg); WMy 3 A4 5 IF, IR IRICE T S ek
BRI, Rt E, & oflflg HPLC, FEE-/K
(42 :58) P, LA 2 (12 mg) F13 (10 mg).
3 HMETE

a1 REETETEMA (FED, 10%%
W H,S0, LW B0, [a]) +12.5 (¢ 0.1,
MeOH). UV A (nmy): 218, 268, IR veer (cm™):
3323,1616, 1591, 1492, 1340, 1 253. HR-ESI-MS
m/z: 391.175 9 [M—H] ({818 391.175 1,
CyHys07)0 7£ PC-NMR 45t 21 MBS 5, H
A2 NIRIR (O 113.1~148.9), 2 MIEHIE (d¢
32.8,42.5), 1 NMRHIE (5c49.6), 2 ANIESH I HIHE
(oc 64.9, 60.9), 1 PMEHATFRK (dc 78.3) F13 A~H
4L (6 56.1). 7F "H-NMR % (% 1)1, §7.04 (1H,
d, J = 1.8 Hz, H-2), 6.74 (1H, d, J = 7.8 Hz, H-5),
6.83 (1H, dd, J = 7.8, 1.8 Hz, H-6) £  6.43 (1H, d,
J = 1.8 Hz, H-2'), 6.62 (1H, d, J = 7.8 Hz, H-5"), 6.52
(1H, dd, J = 7.8, 1.8 Hz, H-6"), WMtk &Wh&H
2~ ABC #h & R48; 03.82 (6H,s) #13.72 (3H, s),

1 L& 14 "H-NMR 1 “C-NMR 48 (600/150 MHz, CD;0D)
Table 1 'H-NMR and “C-NMR data for compound 1 (600/150 MHz, CD;0D)

WAL dc
1 130.0
2 7.04 (1H, d,J= 1.8 Hz) 115.6
3 148.6
4 146.4
5 6.74 (1H, d,J= 7.8 Hz) 115.8
6 6.83 (1H, dd, J=7.8, 1.8 Hz) 124.6
7 2.88 (1H, d, J= 13.8 Hz), 2.83 (1H, d, J = 13.8 Hz) 425
8 783
9 3.64 (1H,d,J=11.4 Hz), 3.47 (1H, d, J= 11.4 Hz) 64.9
G 133.7
2 6.43 (1H,d,J= 1.8 Hz) 113.1
3 148.9
4 145.9
5 6.62 (1H, d,J="7.8 Hz) 115.7
6 6.52 (1H, dd, J=17.8, 1.8 Hz) 122.7
7 2.82 (1H, dd, J = 13.8, 2.4 Hz), 2.36 (1H, dd, J = 13.8, 12.0 Hz) 32.8
8’ 1.88 (1H, dddd, J = 12.0, 7.2, 2.4, 2.4 Hz) 49.6
9’ 3.68 (1H, dd, J=11.4,2.4 Hz), 3.51 (1H, d, J = 11.4, 7.2 Hz) 60.9
-OCH, 3.82 (3H, 5), 3.82 3H, 5), 3.72 3H, 5) 56.3
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FoRA 3 AR FELEAE % PC-NMR. "H-NMR
PLJ HSQC i 1850, eEds sit— 2 H)E, Rk
5 SCRRBAR OB AT A, A S 1 S R A IR
FHRMEY)

7 HMBC i (& 1), -OCH; (0y 3.82) 5
C-3 F1 C-3'#15%, -OCH; (0y 3.72) 5 C-4 #i2%, ik
3 AN BIER:T C-3,C-3 M C-4; H-7 5
C-8'fH56, H-7"5 C-8 #HC, Ut IR FEEFEAE C-8 (dc
78.3). WA, H-7 5 C-2, C-6, C-9 #HK; H-7'H
C-2, C-6', C-9'HHIK, A 1 K1 45 R 15 LA
BE— D . X TH-NMR #54% B 2 T
He P HALAY 1 A LARRI R . 7E "H-NMR i
H, RS E L (Js 7 = 2.4 Hz, Jg 75 = 12.0
Hz), #&7x C-8'[IAHX A gAY, (HIEKN C-8 |k
R THNMR AT Wolc e iy HLA SR 5
DTCVEIAT N IS, ARSEES T C-8 [RAHXS AL
PRR BB E o L5 BT 5w o He i 26 th (1)
B, Stk am i 3,3, 4-=HEHE-4,8,9,

1 &% 18 HMBC %

Fig.1 Key HMBC correlation of coumpound 1
o -PUSEIE AN, A MLTIEAZE C.

WEY 2: WO EEMA (FED, 10%F
i H,S0, LB HUB LB . [a] +11.7 (¢ 0.1,
MeOH). UV AN (nm): 213, 257, IRveer (em™):
3321,1612, 1482, 1321, 1218, 'H-NMR (600 MHz,
CD;OD) #1*C-NMR (150 MHz, CD;OD) %#i W%
2. HR-ESI-MS m/z: 419.207 1 [M—H] GlIH 14
419.206 4, Cp3H307). 7F PC-NMR ihgs i 23 4
AsY, HoAhf 2 NEIR (Oc 113.1~148.8), 24

%2 LA 2 %03 B "H-NMR F1 ®C-NMR ##E (600/150 MHz, CD;0D)
Table 2 'H-NMR and BC-NMR data for compounds 2 and 3 (600/150 MHz, CD;0D)

e &Y 2 e 3
30A
S dc S dc
1 130.3 130.1
2 7.05 (1H, d, J = 1.2 Hz) 1159 7.03 (1H, d,J= 1.2 H) 115.7
3 148.5 148.8
4 146.1 146.5
5 6.75 (1H, d, J="7.8 Hz) 115.7 6.72 (1H, d, J="7.8 Hz) 115.5
6 6.84 (1H, dd, J="7.8, 1.2 Hz) 1245  6.81(1H,dd,J=7.8, 1.2 Hz) 124.8
7 2.90 (1H, d,/J=13.8 Hz) 42.5 2.92 (1H,d,J=13.8 Hz) 422
2.82 (1H,d,/=13.8 Hz) 2.83 (1H,d,/=13.8 Hz)
8 78.4 78.1
9 3.66 (2H, d, J = 11.4 Hz) 667  3.61 (2H, d,J=11.4 Hz) 66.2
1’ 133.9 133.9
2! 6.45 (1H, d,J=1.2 Hz) 113.1 6.42 (1H,d,J=1.2 Hz) 113.7
3’ 148.8 148.8
4’ 145.0 144.8
5' 6.63 (1H, d, J="7.8 Hz) 115.7 6.65 (1H, d, J="7.8 Hz) 115.7
6 6.52 (1H, dd, J="7.8, 1.2 Hz) 1227 6.54(1H, dd,J=7.8, 1.2 Hz) 122.8
7' 2.80 (1H, dd, J=13.8, 2.4 Hz) 32.8 2.83 (1H, dd, J=13.8, 2.4 Hz) 32.6
237 (1H, dd, J = 13.8, 12.0 Hz) 235 (1H, dd, J = 13.8, 12.0 Hz)
8’ 1.90 (1H, dddd, J=12.0, 7.2, 2.4, 2.4 Hz) 49.7 1.92 (1H, dddd, J=12.0, 7.2, 2.4, 2.4 Hz) 49.8
9' 3.64 (1H, dd,J=11.4, 2.4 Hz) 60.9 3.61 (1H,dd,J=11.4,2.4 Hz) 60.7
3.52 (1H, d,J=11.4, 7.2 Hz) 3.54 (1H, d,J=11.4, 7.2 Hz)
-OCH,4 3.82 (6H, s), 3.72 (3H, s) 564  3.83 (3H,s),3.81 (3H, 5),3.72 3H, s) 56.3
3.82 3H, s) 56.1
-OCH,CH;4 3.54 (2H, q,J=7.2 Hz) 67.2
121 3H, t,J=17.2 Hz) 15.1
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WHIFE (6c32.8,42.5), 1 NMXHIE (6¢49.7), 34
BRI (0c 66.7, 67.2,60.9), 1 MEEEH (O¢
78.4), 3ANHFEIL (0c 56.4) A1 ANHIE (6 15.1)
55 . "H-NMR 1, 6 7.05 (1H, d, J = 1.2 Hz, H-2),
6.75 (1H, d, J = 7.8 Hz, H-5), 6.84 (1H, dd, J = 7.8,
1.2 Hz, H-6) #166.45 (1H, d, J = 1.2 Hz, H-2"), 6.63
(1H, d, J = 7.8 Hz, H-5"), 6.52 (1H, dd, J = 7.8, 1.2
Hz, H-6'), B ED TS 2 4 ABC S &
% 0 3.82 (6H, s) M 3.72 3H, s) #~f 3 MHH
SR 03.54 (2H, q,J= 7.2 Hz) 16 121 3H, t,
J =172 Hz) ™47 | NCEIEMAFLE. @i HSQC i
HJEMESS 5. 76 HMBC it (1 2), ket
HIA A 9S4, H-9 5-OCH, (0 67.2) #H5%, ¥l
LAFEERT C9. NI EW) 2 B P gt dt—0
FFLURASE o« JIEXF "TH-NMR FoR-& 4 B2 el 40,
Edy 2 A AR R S &) 1 MR Likgs
BT S S TS AS H IBdR 4, e a2
3,3, 4, 9-PUFHA JE-4", 8- L9 Z AL A
&%, A ALTTEARE D, RLEY 11K LRk,

2 &% 2 i HMBC B
Fig.2 Key HMBC correlation of compound 2

&Y 3: WEOSARY), 10% 75 HySO,
LW B A, [a]) +112 (¢ 0.1, MeOH).

UV AN (nm): 213,258, IR vier (em): 3321, 1 608,
1486, 1320, 1213, @it HSQC i 4 @i A
5%, 'H-NMR (600 MHz, CD;0D) Fl *C-NMR
(150 MHz, CD;OD) ##i .3 2. HR-ESI-MS m/z:
405.191 3 [M—H] GFEAH 405.190 7, CynHy07)
5 3 i BC-NMR I 'TH-NMR 38 51654 2
MFEA 5, AN R A 2 LI AR
S, 7 HMBC i (&1 3), Hikad 2 A,

3 &% 3 ) HMBC i
Fig. 3 Key HMBC correlation of compound 3

H-9 5-OCH; (6c 56.1) #HC. Miifb&4 3 11°F1H

GEREE— A3 DA E o R TH-NMR RS 5
SHTRTAL A EY 3 (AR SEARRY R S5 054 2+
o S5 Pk ey b gdlE, Mietayw3h
3, 3, 4, 9-DUH A -4, 8, 9-=F2 LW K fiF
%, mAMNUTIEARIERE, LAY 1 1 F k.
3 it

FRECLPTA 1.0 g, DNESR £ 065 20 mL, 85 Ak
30 min, JEIE, VEMEDECERAT, 0 R AR O e
24100 mL, BEARII. LLOE-/K (29 17D
BN, KKk 271 nm, HEREEA 10 pL.
1E EIREREAAT T, RSB T R . 45 R
W AR, (HAAY 2 A3 AN R . 3K 1
WA 2 R 3 AT RE S S I R R e A N T

S 30k
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