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Chemical constituents of Tibetan herbal medicine Sibiraea laevigata

YU Min-feng, SHAO Yun, TAO Yan-duo
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Academy of Sciences, Xining 810008, China

Abstract: Objective To study the chemical constituents from Sibiraea laevigata. Methods The compounds were isolated by
column chromatography and their structures were elucidated through spectroscopic analysis (NMR). Results Twelve compounds
were isolated and identified with spectral analysis and compared with authentic samples as lauric acid 1-monoglyceride (1), n-nonane
(2), ethyl caffeate (3), isoferulic acid (4), methyl ferulic acid (5), p-methoxy cinnamic acid (6), ®-hydroxypropiovanillone (7),
3-hydroxy-1-(4-hydroxy-3, 5-dimethoxyphenyl)-1-propanone (8), (+)-pinoresinol (9), bis (2-ethylhexyl) phthalate (10), 9a-
hydroxymedioresinol (11), and C-veratroylglycol (12). Conclusion All compounds are found from the plant for the first time, and
compounds 9—12 are found from the plants of Sibiraea Maxim. for the first time. The results provide the new chemical evidences for
the bioactive investigation of this plant.
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i Y 4Y Sibiraea laevigata (L.) Maxim. Ak
RIS WA A @AY, 7 T IRIE T HA
Pagh X, AT Ll BRI e A RE A, YR 2 000~
4000 m'. EEFLAGIHBIAI,  E R ORI, A2
— i TR 24, DR SR Gty ARSI RAED
ANZy, HE A, BORRIE . X SERhAk. R
ZiSCHRIACE,  ETA R RN o R TR 1) T P A B
6 JEAB ML 795 g /N IR . T PR 5 2 1
W BAT R i HseAe. ) K562 iy 4 i
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FeoE-3, 5- S HAIEOR)-1-IN i [3-hydroxy-1-(4-
hydroxy-3, 5-dimethoxyphenyl)-1-propanone, 8]. (+)-
s &= 9] . bis (2-ethylhexyl)
phthalate (10 ). 9a-hydroxymedioresinol (11) .
C-veratroylglycol (12). PG YII A E IR S
1, A 9~12 I NS AE 8 15 5.
1 XES5HH

Aglient 1200 RGBAH IR (G2 HE 24 2
7] ); HANBANG—NP—7000C [T ] 4% v AH (3%
I L POIRFHE AT BRA 7] D 3 2 O 3 R (o 3%
TR AT B AL ) =i #EE Sephadex LH-20
4 GE Healthcare ;= ifi. PR-Cig (40~60 pm) Jj [
K YMC 2wl =i HARSLE A3 0 43 Hr
W 1 I 24 4R A 2R R A ]

o SLAE I EOR FN S T 2011 4E2R 75 i L)
o, W E R A e SR RIS AR TN 4 v )
TRENNSS e WY AE Sibiraea laevigata (L.) Maxim..
2 ERESE

BEBLAE TR RL 4% 9.5 kg, BRE, LL 95% LN
AEIRPEE 3 K, REIREREL 3 h, $EHCBIRUE IR AAR
BE 1150 g, BEHAKSE, JFKRIR A
1% W AKYRNIE T BEALEL, 43 247 kR A7 90 g+
BE IR CWEEAL 230 g IE T RESRAY 300 go iR L1
A LR AT A3, A 5-INEd (10 0 1—>1 1100 ¥k
Jit, TLC MRl#I-45 3] 5 864 E1~ES. El #4>
SREMAE B, A e R 20 30 ¢ 1 B, 132
&1 (15mg). 2 (10mg). 3 (14mg). E2 ¥
S AREICAE R, AR R SR (30 1 1) YEM,
PRZEHEE Sephadex LH-20 a4, S fh-FFEE (1: 1)
Ve, 15304k A ) 4(20 mg) . 5(16 mg). 6(18 mg).
E3 o A RERAE(ORE, AhBE-IE R £ 08 (20 1 1)
Velid, 9305547 E3-1 F1 E3-2, E3-2 #4744
#E/RE Sephadex LH-20 i, S f5-FlE (10 1) ¥k
453 E3-2-1 F1 E3-2-2, E3-2-1 fil E3-2-2 f4:4E
RFEERE, &AE-I (300 1) Yo, HELAEY
7 (30 mg). 8 (17 mg). E4 #7245k Sephadex
LH-20 A% CHEE) | ikEcAt (il CaU-RE S - D),
HEK Sephadex LH-20 CRUU7-HIEE 10 1) Pellid, 73
FIMLE 9 (9 mg). 10 (14 mg). ES5 HATFI
RP-Cig A1 CFREE-ZKD, [EAHAEHOR: CFREE-ZKD B
VM, EEE R EMEAY 11 (40 mg). 12 (18 mg).
3 HM%ETE

G 1: A TGE B R (BE IR 18D - ESI-MS

[(+)-pinoresinol ,

miz: 274.6 [M+H]". "H-NMR (400 MHz, CDCl;) &
4.16 (1H, m, H-1a), 3.92 (1H, m, H-2), 3.66 (2H, m,
H-1b, 3b), 2.34 (2H, t, J = 7.5 Hz, H-2"), 1.11~1.25
(16H, overlapped, H-4'~11"), 0.89 (3H, t, /= 6.3 Hz,
-CH3); “C-NMR (100 MHz, CDCl;) d: 174.0 (C-1"),
70.2 (C-2), 64.4 (C-1), 63.2 (C-3), 34.4 (C-2'), 24.8
(C-3"), 22.6~31.8 (C-4'~11"), 14.1 (C-12). LA %k
P 5 ScHRARaE 0, MOSE R 1 o AR H
THITE

WA 2. OBV AR . BI-MS m/z: 127
[M]", 113, 99, 85, 71, 57, 43. 'H-NMR (400 MHz,
CDCl3) 6: 0.96 (6H, t, J = 7.2 Hz, 2CH3), 1.14~1.26
(14H, m, 7X-CH,), 371K BE AR I e da S i
ik, JE— S SO E M S e A 2 9 IE Thi.

WA 3: FIERAR CHIMEE-BSTR L85, mp
140~142 ‘C. ESI-MS m/z: 208 [M]", 163, 136, 89,
77, 43, 'H-NMR (400 MHz, CDCl3) &: 7.51 (1H, d,
J=16.0 Hz, H-8), 6.25 (1H, d, J = 16.0 Hz, H-7), 7.15
(1H, d, J = 1.6 Hz, H-6), 7.01 (1H, dd, J = 2.0, 8.0 Hz,
H-1), 6.85 (1H, d, J = 8.0 Hz, H-5), 4.16 QH, t, J =
7.2 Hz, -OCH>-), 1.25 (3H, t, J = 7.2 Hz, -OCH,CHj3);
BC-NMR (100 MHz, CDCLy) d: 127.4 (C-1), 122.4
(C-2), 148.6 (C-3), 146.2 (C-4), 116.2 (C-5), 114.9
(C-6), 115.5 (C-7), 145.5 (C-8), 167.4 (C-9), 60.4
(-OCH,-), 14.5 (-CH3). Zf FHHERWIMLEY 3 A
FERREERAL G, 5 CSCRRIED), #iEie s 3
3, 4- R R R EEIR £

WEY) 4. TR S CGEU-FED, 5T
i C1oH 004 mp 224~228 “C. "H-NMR (400 MHz,
CDCLy) &: 3.80 (3H, s, -OCH3), 6.33 (1H, d, J = 16
Hz, H-8), 6.91 (1H, d, J = 8.4 Hz, H-5), 7.13 (1H, dd,
J =84, 18 Hz, H-6), 7.16 (1H, d, J = 1.8 Hz, H-2),
7.57 (1H, d, J = 16.0 Hz, H-7), 7.84 (1H, s, -OH),
10.63 (1H, brs, COOH), fIIA D,0 Ji 'H-NMR i
7.84, 10.63 [FIU&32%; "*C-NMR (100 MHz, DMSO)
5. 55.8 (-OCHj), 112.6 (C-5), 114.3 (C-2), 116.9
(C-6), 121.2 (C-8), 127.3 (C-1), 1444 (C-7), 146.4
(C-3), 150.7 (C-4), 170.0 (C-9). LA -¥di 5 CiikdiiE
—3, WAL E Y 4 h R BTRLR .

&Y 5. Ak, 'TH-NMR (400 MHz,
CD;0D) §: 7.49 (1H, d, J = 16.0 Hz, H-7), 7.11 (1H,
d, J = 1.6 Hz, H-2), 7.07 (1H, dd, J = 1.6, 8.4 Hz,
H-6), 6.88 (1H, d, J = 8.4 Hz, H-5), 6.28 (1H, d, J =
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16.0 Hz, H-8), 3.78 (3H, s, 4-OCH3), 3.77 (3H, s,
3-OCH;); "C-NMR (100 MHz, CD;OD) J: 129.0
(C-1), 117.0 (C-2), 146.4 (C-3), 111.7 (C-4), 152.8
(C-5), 150.8 (C-6), 112.7 (C-7), 123.9 (C-8), 170.8
(C-9), 56.6 (-OCHj3), 56.5 ((OCH3), LA _FXd 5 ik
H3E S0, MRS 5 LR B .

Y 6: A tENR AR CRU-FEED, ESI-MS
m/z: 178.5 [M—+H]", 176.7 [M—H] . 'H-NMR (400
MHz, CD;OD) d: 7.52 (1H, d, J = 15.9 Hz, H-7), 7.44
(2H, d, J = 8.4 Hz, H-2, 6), 6.85 (2H, d, J = 8.4 Hz,
H-3, 5), 6.22 (1H, d, J = 15.9 Hz, H-8), 3.73 (3H, s,
-OCH;); “C-NMR (100 MHz, CD;OD) ¢§: 128.4
(C-1), 130.9 (C-2, 6), 116.6 (C-3, 5), 163.1 (C-4),
146.2 (C-7), 115.4 (C-8), 170.8 (C-9), 55.8 (-OCHs).
DA 5 scikapoE — 809, e s ) 6 it
FR AR A JE TR

WA 7. JotediikY, ESI-MS m/z: 197.1 M+
H]', 195.0 [M—H] ; 4} T3 C1oH1,04. 'H-NMR (400
MHz, CD;OD) d: 7.51 (1H, s, H-2), 7.54 (1H, dd, J =
1.6, 8.0 Hz, H-6), 6.93 (1H, d, J = 8.0 Hz, H-5), 6.63
(1H, brs, OH), 4.03 (2H, t, J = 5.3 Hz, H-9), 3.18 (2H,
t, J = 5.3 Hz, H-8), 3.93 3H, s, -OCH3);: "*C-NMR
(100 MHz, CD3COCDs;) 6: 130.8 (C-1), 111.6 (C-2),
152.3 (C-3), 148.3 (C-4), 115.4 (C-5), 124.0 (C-6),
198.2 (C-7), 41.5 (C-8), 58.7 (C-9), 56.3 (-OCH3). LA
Rl S Sk 8, WS EA T T N o-FR
Fe-3- A F-4-F2 I T 20

WwHEY 8 LRy, 4+30 CH 405
ESI-MS m/z: 226 [M]". 'H-NMR (400 MHz, CD;0D)
8: 7.30 (2H, s, H-2, 6), 3.93 (2H, t, J = 6.1 Hz, H-9),
3.88 (6H, s, -OCH3), 3.16 (2H, t, J = 6.1 Hz, H-8);
C-NMR (100 MHz, CD;0D) 6: 149.1 (C-3, 5), 107.3
(C-2, 6), 199.6 (C-7), 59.0 (C-8), 41.6 (C-9), 56.8
(-OCH3). L ¥t 5 ekl —27, s th s
) 8 Hy 3-8 HE-1-(4-F83E-3, 5- T AL ) -1- N i

&Y 9: LMY, 130 CypHpOso
FAB-MS m/z: 358 [M]". 'H-NMR (400 MHz, CD;0D)
§:4.74 (2H, d, J= 3.9 Hz, H-7, 7"), 3.11 (2H, m, H-8,
8'), 4.25 (2H, dd, J = 8.9, 6.7 Hz, H-9a, 9'a), 3.88 (2H,
dd, J = 9.3, 3.4 Hz, H-9a, 9b), 391 (6H, s, 3,
3'-OCH;), 5.56 (2H, brs, -OH), 6.78 (2H, d, J = 8.0
Hz, H-6, 6), 6.93 (2H, d, J = 1.4 Hz, H-2, 2');
BC-NMR (100 MHz, CD;OD) §: 132.9 (C-1, 1),

108.6 (C-2, 2'), 147.1 (C-3, 3'), 145.2 (C-4, 4'), 114.3
(C-5, 5", 120.1 (C-6, 6'), 85.9 (C-7, 7'), 54.8 (C-8, 8'),
72.6 (C-9,9"), 56.4 (3, 3'-OCH3). LA F%¥E 5 Sk
B, WSRO N (HDEE.

a0 FHEMRY . "TH-NMR (300 MHz,
CDCls) d: 7.95 (2H, dd, J = 5.7, 3.3 Hz, H-3, 6), 7.56
(2H, dd, J = 5.4, 3.3 Hz, H-4, 5), 431 (4H,t,J = 5.7
Hz, H-1), 1.70 (2H, m, H-2"), 1.44 (4H, m, H-1"),
1.39 (4H, m, H-5'), 1.34 (4H, m, H-3"), 1.31 (4H, m,
H-4'), 0.94 (6H, m, H-2"), 0.87 (6H, m, H-6');
BC-NMR (100 MHz, CDCls) d: 169.6 (COO-), 134.0
(C-1,2), 131.4 (C-4, 5), 129.4 (C-3, 6), 68.3 (C-1"), 39.0
(C-2%), 30.9 (C-3"), 29.1 (C-4'), 24.0 (C-1"), 23.2 (C-5"),
14.2 (C-6'), 11.1 (C-2"). LA_FXd 5 sciirdiis 2,
W AL BH) 10 24 bis (2-ethylhexyl) phthalate .

&Y 11 B, 77 CoHnOr.
'H-NMR (400 MHz, CD;0D) &: 6.87 (1H, d, J = 3.0
Hz, H-2), 6.80 (1H, d, J = 7.9 Hz, H-5), 6.77 (1H, dd,
J =129, 3.0 Hz, H-6), 7.17 (1H, d, J = 3.0 Hz, H-2"),
6.81 (1H, d, J = 7.9 Hz, H-5), 6.95 (1H, dd, J = 7.9,
3.0 Hz, H-6'), 4.84 (1H, d, J = 6.7 Hz, H-7), 3.14 (1H,
m, H-8), 5.49 (1H, d, J = 1.1 Hz, H-9), 4.90 (1H, d,
J = 6.7 Hz, H-7"), 2.89 (1H, m, H-8"), 4.01 (1H, dd,
J=8.4,3.0 Hz, H-9'B), 4.21 (1H, dd, J =8.4, 6.2 Hz,
H-9'a), 3.86, 3.85 (% 3H, s, -OCHs); "“C-NMR (100
MHz, CD;0D) ¢: 134.3, 135.4 (C-1, 1'), 110.6, 111.1
(C-2,2", 147.1, 147.3 (C-3, 3"), 149.1, 149.2 (C-4, 4"),
115.8, 116.1 (C-5, 5", 119.8, 120.2 (C-6, 6), 85.0
(C-7), 88.8 (C-7'), 63.4 (C-8), 54.9 (C-8"), 102.7
(C-9), 72.9 (C-9'), 56.3 (3, 3-OCH3). LI _F¥d 5 3C
kgRaE S, WM E S 11k 9a-hydroxy-
medioresinol.

WEY 12: A, 770 CoHpOs.
'H-NMR (400 MHz, CD;0D) 6: 3.70 (1H, dd, J = 5.2,
11.7 Hz, H-3a), 3.87 (1H, dd, J = 4.0, 11.5 Hz, H-3b),
3.90 (3H, s, -OCH3), 5.11 (1H, dd, J = 3.7, 5.1 Hz,
H-2), 6.85 (1H, d, J = 8.2 Hz, H-5), 7.54 (1H, brs,
H-2'), 7.56 (1H, dd, J = 2.0, 8.5 Hz, H-6'); "*C-NMR
(100 MHz, CD;0D) 6: 56.4 (3'-OCH3), 66.3 (C-3),
75.1 (C-2), 112.1 (C-2'), 116.2 (C-5"), 125.3 (C-1', 6"),
149.1 (C-3"), 153.5 (C-4"), 199.7 (C-1). UL _E##5 53¢
kRO A — U, Mt A Y 12 0k
C-veratroylglycol.
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