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Chemical constituents in fractions with vasoactive activity from leaves
of Magnolia officinalis
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Abstract: Objective To study the chemical constituents in the fractions with vasoactive activity from the dried leaves of Magnolia
officinalis. Methods The compounds were isolated from the chloroform and n-butanol fractions by various chromatographic
techniques and identified by spectroscopic methods. Results Sixteen compounds were obtained and identified as magnolol (1),
magnaldehyde B (2), randaiol (3), syringaresinol (4), 4, 4/, 5-trihydroxy-1, 1’-di-2-propenylbiphenyl (5), lariciresinol (6), (7S, 8R)
syringoylglycerol (7), coniferin (8), benzylic-p-D-allopyranoside (9), afzelin (10), isorhamnetin-3-O-B-D-glucoside (11),
choerospondin (12), 5, 7-dihydroxy chromone-7-O-B-D-glucoside (13), erigeside C (14), tachioside (15), and uridine (16). Conclusion
Compounds 5—8 are isolated from this plant for the first time, and compounds 9—16 are isolated from this genus for the first time.
Key words: Magnolia officinalis Rehd et Wils.; vasoactive activity; benzylic--D-allopyranoside; choerospondin; 5, 7-dihydroxy
chromone-7-0-f-D-glucoside
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FA AR TR AN BRI — 2 TF R SR AR, A
A NS SR A P 0L 3% 1 S 7 S A BGHALAIE
T REAERGRAL AT TSI, 4 A3 16
MEEY), % N EANS (magnolol, 1), &
A B (magnaldehyde B, 2). &S AK®) (randaiol,
3). T HNEE (syringaresinol, 4). 4,4, 5-—§53k-
1, 1-X-2- NI EHCK (4, 47, 5-trihydroxy-1, 1'-di-2-
propenylbiphenyl, 5) V& ¥4 /li % (lariciresinol, 6)-
(78, 8R) syringoylglycerol (7). ¥ 1 (coniferin,
8). “FIL-B-D-FiTi bt (benzylic-p-D-allopyranoside,
9). Fi[4E G TF (afzelin, 10). 5 2= %-3-0-p-D-
WL (isorhamnetin-3-O-B-D-glucoside, 11).
MR (choerospondin, 12). 5, 7- ¥ HLff )5
fiil-7-O-B-D- % ¥EF (5, 7-dihydroxy chromone-7-
O-B-D-glucoside, 13). erigeside C (14). tachioside
(15). JREEREF Curidine, 16). HhL&Y) 5~8
By ztayrb o saa 2], et 9~16 i
RN JE R T 73 B A3
1 X5

Bruker AV—400/DRX—500 Spectrometer 1% i
JLHRAC (FE[H Bruker A1), TMS JJM4R; Bruker
Esquire £% HCT BB, Ao ESI &I
(&[5 Bruker 2~ 7))o W2 G MIEFERERE (G5
Btk L)), & AH ODS R (Merck A7),
Sephadex LH-20 (GE Healthcare A #]), MCI (H
K =FF ] WA Al

S HIRE AT 2009 4 9 H R H DU )1 Y T T
H 2, 2R B 25 K27 T3 05 B e R 5 Ak
Magnolia officinalis Rehd. et Wils. ffJ T4
2 REBESE

T AR (10 kgD, 18 k%, H 10 £ 70%
CEERIREEE 4 WK, BRK 2 h, G IFHEHUR, Wkl
WA REE (25kg). FEHKIRE, WIKHA
Tl U7 IE T REAEHG YRR RIS BAS R AR L
AR o

JEAN I LS AT AR A E (513 )
LREAE S, DA hBE-N I R 28 (10 0 1—~0 1 1)
BREEVEN, G HHE1E8] 5 N0 25 1 kiR
MBS, - INE RS (10 1 1) e, A
Sephadex LH-20 ( ) 4ifb 3654 1 (150 mg);
52 o ek AT A, LA lisE- I R G C6 1 1D
VeI 5 4 (150 mg); 56 3 For S RERAE (i,
FI-TEERGEC50 @ DV, P2 MCTH: (435 (85%

HE) . Sephadex LH-20 (HIiE) Fl1 ODS (60% H i)
REFAEAY 3 (25mg) M5 (13mg);
4 o ARERAE A, JO-NIRSE (300D Uk
Jiit, MCI A3l (60% FE) Al Sephadex LH-20 (
B A A 2 (33 mg); 5 &
AT, A RN (6 1), EA-NER (30 :
1) PEIRAFEY 6 (60 mg), Tl R1EMH4 Sephadex
LH-20C FEEOFI ODS(50% F O35 7(8 mg) .

JEAN T CREFEHUY) IE T BEABGH A R E (550
g) AR A, DEi-FERSE (15:1—~0: D
BREEVENL, S IFE13] 3 Moy, 5B 1 &t
FE(Oi, Aymmk-TaE (4 1) PElE. ODS (40%
fi) Al Sephadex LH-20 ( ) Alifk 454654 9 (400
mg); 5 2 T S RER AT (A, F 07 -TI I R 48 (20:1)
e MCI CFEE-7K, 1:0—0: 1) F1 ODS (30%
HEE REAIGIEY 8 (25 mg) F10 (3 g);
53 AR A, S-NIR%E (150D
Ve MCT (- /K 248, 12 0—~0 : 1), ODS (30%
FliE) Il Sephadex LH-20 (HIfiE) &7 Balitbtd
&% 11 (30 mg). 12 (38 mg). 13 (15mg). 14
(21 mg). 15 (10 mg). 16 (18 mg),
3 LT

Ew 1. AtEEd (E). ESI-MS m/z: 289
[M-+Na]", $ERHIX S FREN 266, 4545 H%H
SEA T 30K CisHi05. 'H-NMR (400 MHz, CDCls)
7.14 (2H, dd, J = 8.3, 1.8 Hz, H-6, 6'), 7.08 (2H, s,
H-2, 2"), 6.96 (2H, d, J = 8.3 Hz, H-5, 5'), 5.96 (2H,
ddt, J = 17.0, 10.0, 6.6 Hz, H-8, 8'), 5.10 (2H, brd, J =
17.0 Hz, H-9a, 9a), 5.06 (2H, brd, J = 10.0 Hz, H-9b,
9'b), 3.36 (4H, brd, J = 6.6 Hz, H-7, 7'); “C-NMR
(100 MHz, CDCl3) 6: 133.1 (C-1, 17), 131.1 (C-2, 2'),
125.0 (C-3, 3), 151.2 (C-4, 4'), 116.6 (C-5, 5"), 130.0
(C-6, 6), 39.3 (C-7, 7"), 137.5 (C-8, 8'), 115.8 (C-9,
9. PA_EKcdE5 ScmkitoE 8, S E a1
h AN o

& 2: AEANERS (R . ESI-MS m/z: 279
[M—H] ", $RAHR 7N 280, &5 Ol i
2 7R N CisH1605. 'H-NMR (400 MHz, CDCl3) 6:
9.53 (1H, d, J = 8.0 Hz, H-9), 7.60 (1H, d, J = 15.7
Hz, H-7), 7.48 (1H, d, J = 2.0 Hz, H-2"), 7.45 (1H, dd,
J = 8.4, 2.0 Hz, H-4), 7.24 (1H, d, J = 2.0 Hz, H-2),
7.21 (1H, d, J = 2.0 Hz, H-6), 6.90 (1H, d, J = 8.4 Hz,
H-5), 6.78 (1H, d, J = 8.4 Hz, H-5), 6.61 (1H, dd, J =
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15.7, 7.9 Hz, H-8), 6.01 (1H, ddt, J = 17.0, 10.0, 7.0
Hz, H-8'), 5.05 (1H, brd, J = 10.0 Hz, H-9'b), 4.98
(1H, brd, J = 17.0 Hz, H-9'a), 3.37 (2H, d, J = 7.0 Hz,
H-7); “C-NMR (100 MHz, CDCls) 6: 127.4 (C-1),
133.0 (C-2), 127.4 (C-3), 159.1 (C-4), 117.5 (C-5),
132.0 (C-6), 156.3 (C-7), 126.5 (C-8), 196.3 (C-9),
130.2 (C-17), 129.2 (C-2), 130.9 (C-3'), 129.7 (C-4"),
115.6 (C-5'), 155.6 (C-6'), 35.3 (C-7"), 138.4 (C-8),
115.5 (C-9). LA ¥ 5 cukaiis 8, e
B 2 JEANEE B,

& 3. AtErah AR . ESI-MS m/z: 241
[M—H] ", $ERAXT T R 242, 455 BSHE
27k CisH405. "H-NMR (600 MHz, CD;0D) 6:
7.06 (1H, d, J = 3.0 Hz, H-2'), 7.04 (1H, dd, J = 8.4,
3.0 Hz, H-6'), 6.85 (1H, d, J = 8.4 Hz, H-5"), 6.77
(1H, d, J = 8.4 Hz, H-5), 6.70 (1H, d, J = 3.0 Hz,
H-2), 6.68 (1H, dd, J = 8.4, 3.0 Hz, H-6), 5.98 (1H,
ddt, J = 20.0, 10.2, 6.6 Hz, H-8), 5.07 (1H, m, H-9a),
5.02 (1H, brd, J = 10.2 Hz, H-9b), 3.34 (2H, brd, J =
6.6 Hz, H-7); C-NMR (150 MHz, CD;0D) ¢: 133.4
(C-1), 132.7 (C-2), 127.8 (C-3), 153.3 (C-4), 116.5
(C-5), 130.0 (C-6), 40.6 (C-7), 139.6 (C-8), 115.8
(C-9), 152.1 (C-1"), 118.8 (C-2"), 128.8 (C-3'), 148.0
(C-4"), 117.6 (C-5"), 118.5 (C-6"). LA %4 5 ik
B8, MR EY 3 G VE AR

a4 BOETEMA. ESI-MS m/z: 441
[M+Na]’, 859 [2M+Na]", &A%} 5 7 il
418, SEETHE S T3 CooHaOs. 'H-NMR
(400 MHz, CDCl3) 6: 6.59 (4H, s, H-2, 6, 2, 6'), 4.74
(2H, brd, J = 2.4 Hz, H-7, 7), 3.10 (2H, m, H-8, &),
428 (2H, d, J = 7.2 Hz, H-9a, 9'a), 4.30 (2H, d, J =
7.2 Hz, H-9b, 9'b), 3.90 (12H, s, 3, 5, 3', 5-OCH;);
C-NMR (100 MHz, CDCl3) &: 132.1 (C-1, 1), 102.7
(C-2, 2'), 147.2 (C-3, 5, 3", 5), 138.0 (C-4, 4"), 102.4
(C-6, 6"), 86.1 (C-7, 7'), 54.3 (C-8, 8", 71.8 (C-9, 9"),
56.4 (3,5,3', 5-“OCHz). LA F3d 5 sciifafas—s3,
W EE ) 4 N T FIEE.

a5 #Erdl CNED . ESI-MS m/z: 305
[M-+Na]", $ERHX T IEA 282, 4iA Bk
SE T AN CisHis05. "H-NMR (400 MHz, DMSO-
de) 6: 6.87 (1H, s, H-6), 6.84 (1H, d, J = 8.0 Hz,
H-3"), 6.81 (1H, s, H-2), 6.74 (1H, d, J = 8.0 Hz,
H-2'), 6.61 (1H, s, H-6), 5.86 (1H, m, H-8), 5.86 (1H,

m, H-8), 4.99 (2H, m, H-9), 4.94 (2H, m, H-9"), 3.24
(2H, d, J = 6.4 Hz, H-7a, 7'a), 3.18 (2H, d, J = 6.4 Hz,
H-7b, 7'b), 9.40 (1H, brs, 4-OH), 9.27 (1H, brs, 5-
OH), 8.21 (IH, brs, 4-OH); "“C-NMR (100 MHz,
DMSO-dg) &: 130.5 (C-1), 121.1 (C-2), 126.2 (C-3),
141.6 (C-4), 144.1 (C-5), 1142 (C-6), 38.6 (C-7),
137.0 (C-8), 115.4 (C-9), 129.5 (C-1"), 128.0 (C-2"),
115.9 (C-3"), 152.0 (C-4"), 127.7 (C-5"), 130.0 (C-6"),
33.8 (C-7"), 138.2 (C-8"), 115.4 (C-9"). LA bE¥¥is 5
BRARIE — 5, WA 5 4, 4, 5-=F kA,
- -2- LR

EY 6: AEILEIEHM AR, ESI-MS m/z: 383
[M+Na]’, 743 [2M~+Nal", $E/RAHXT47 Fs A
360 ZEEBIEHE S TR CoHouOgo 'H-NMR
(400 MHz, CD;OD) &: 6.90 (1H, s, H-2), 6.79 (1H, s,
H-5), 6.76 (1H, s, H-6), 6.76 (1H, s, H-2), 6.71 (1H,
d, J = 8.0 Hz, H-5"), 6.63 (1H, d, J = 8.0 Hz, H-6'),
4.73 (1H, d,J = 6.9 Hz, H-7), 3.98 (1H, d, J = 6.6 Hz,
H-9b), 3.95 (1H, m, H-9a), 3.71 (1H, dd, J = 5.9, 8.2
Hz, H-9a), 3.62 (1H, dd, J = 6.4, 10.9 Hz, H-9'b), 2.91
(1H, dd, J = 4.6, 13.4 Hz, H-7'b), 2.72 (1H, m, H-8"),
2.46 (1H, d, J = 13.0 Hz, H-7'a), 2.37 (1H, brt, J = 7.0
Hz, H-8), 3.82 (6H, s, 2X-OCH;); "*C-NMR (100
MHz, CD;OD) &: 135.7 (C-1), 110.6 (C-2), 149.0
(C-3), 147.0 (C-4), 116.2 (C-5), 119.8 (C-6), 84.0
(C-7), 54.0 (C-8), 60.4 (C-9), 133.5 (C-1"), 113.4
(C-2'), 149.0 (C-3"), 145.7 (C-4"), 116.0 (C-5), 122.2
(C-6'), 33.6 (C-7"), 43.8 (C-8'), 73.5 (C-9), 56.3
(2X-OCHs). VA b-%dis b5 Scikafi —s17, ke
A 6 JvEHFAllEE .

AW T: AR AR . ESI-MS m/z: 243 [M—H]
PRAN TR 244, S5 E D T8
CiH1606. 'H-NMR (400 MHz, CD;0D) : 6.62 (1H,
s, H-2, 6), 4.08 (1H, d, J = 6.8 Hz, H-7), 3.65 (1H, m,
H-8), 3.43 (1H, dd, J = 11.3, 3.8 Hz, H-9a), 3.30 (1H,
m, H-9b), 3.84 (6H, s, 3, 5-OCHs); "*C-NMR (100
MHz, CD;0D) &: 130.7 (C-1), 105.7 (C-2, 6), 149.3
(C-3, 5), 136.3 (C-4), 77.0 (C-7), 85.8 (C-8), 63.9
(C-9), 56.7 (2 X -OCHj). BL_I- ¥ 5 ek — 2™,
WM B T A (7S, 8R) syringoylglycerol.

&4 8: AR A - ESI-MS m/z: 341 [M—H],
FORAN A TR R 342, SEARREHTE TN
C16H»0s. 'H-NMR (400 MHz, CD;0D) §: 7.10 (1H,
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d, J = 8.3 Hz, H-5), 7.07 (1H, d, J = 1.6 Hz, H-2),
6.95 (1H, dd, J = 8.3, 1.6 Hz, H-6), 6.54 (1H, d, J =
15.8 Hz, H-7), 6.28 (1H, dt, J = 15.8, 5.7 Hz, H-8),
4.89 (1H, d, J = 7.8 Hz, Glc-H-1), 421 (2H, d, J = 5.7
Hz, H-9a, 9b), 3.87 (3H, s, -OCH3). *C-NMR (100
MHz, CD;OD) &: 133.7 (C-1), 111.4 (C-2), 150.9
(C-3), 147.7 (C-4), 117.9 (C-5), 120.8 (C-6), 131.4
(C-7), 128.9 (C-8), 62.6 (C-9), 56.8 (3-OMe); Hii:
102.8 (C-1"), 78.3 (C-5"), 77.9 (C-3"), 75.0 (C-2"), 71.4
(C-4'), 63.8 (C-6") L ¥ 15 ek —s''Y,
s A 8 AN .

WA 9: A ERIRGS i CFEE . ESI-MS m/z:
293 [M+Na]", $ERAX TN 270, 4i6H
WA e 2y 7 C3HisOg. 'H-NMR (400 MHz,
CD;OD) 6: 7.41 (3H, m, H-3, 5, 7), 7.33 (1H, m, H-6),
7.25 (1H, m, H-4), 4.92 (1H, d, J = 11.7 Hz, H-1a),
4.64 (1H, d, J = 11.7 Hz, H-1b); alloside: 4.73 (1H, d,
J =179 Hz, H-1'), 4.06 (1H, dt, J = 2.9, 2.9 Hz, H-3"),
3.69 (1H, m, H-5), 3.50 (1H, dd, J = 2.9, 9.4 Hz,
H-4"), 3.38 (1H, dd, J = 3.0, 7.9 Hz, H-2'), 3.88 (1H,
d, J =9.7 Hz, H-6'a), 3.67 (1H, brs, H-6'b). *C-NMR
(100 MHz, CD;0D) 6: 71.8 (C-1), 139.3 (C-2), 129.3
(C-3, 7), 129.2 (C-4, 6), 128.7 (C-5); alloside: 101.0
(C-1'), 72. 4 (C-2'), 73.0 (C-3"), 67.4 (C-4"), 75.5
(C-5", 63.2 (C-6"). LA EXdf 5 sckapis —ax'> ",
WS e A 9 R R IE-B-D-BT s Bl 4

E 10 EER A . ESI-MS m/z: 455 [M+
Na]’, 887 [2M+Na]", $E~MIxt 7N 432, &5
ERREWE D T RN CyHyOro 'H-NMR (400
MHz, DMSO-dg) d: 7.74 (2H, d, J = 8.7 Hz, H-2', 6"),
6.90 (2H, d, J = 8.7 Hz, H-3", 5'), 6.40 (1H, d, J= 1.9
Hz, H-8), 6.19 (1H, d, J = 1.9 Hz, H-6), 12.6 (1H, s,
5-OH), 5.28 (1H, s, Rha-H-1); “C-NMR (100 MHz,
DMSO-do) $4iE W3 1. LA 5 ok —s,
W EAL A 10 1 BTAR 51T

& 11 EETCEEH K. ESI-MS m/z: 501
[M+Na]", 979 [2M-+Na]", #ERIX 5T E N
478, LEETHRHIE D TN CuHpOpne 'H-NMR
(400 MHz, DMSO-dg) d: 12.6 (1H, s, 5-OH), 7.96
(1H, d, J = 1.6 Hz, H-2'), 7.50 (1H, dd, J = 8.6, 1.4
Hz, H-6'), 6.93 (1H, d, J = 8.4 Hz, H-5), 6.45 (1H, d,
J = 1.8 Hz, H-8), 6.22 (1H, d, J = 1.8 Hz, H-6), 5.58
(1H, d, J = 7.1 Hz, Glc-H-1), 3.85 (3H, s, 3-OCH;):

©263 ¢
1 &% 10~13 & PC-NMR 45
Table 1 '*C-NMR data of compounds 10—13

/DA 10 1 12 13
2 156.5 156.3 78.9 157.5
3 134.2 133.0 42.4 110.8
4 177.8 177.4 196.8 181.7
5 161.3 161.3 163.1 161.3
6 98.8 98.8 96.2 99.8
7 164.3 164.3 165.2 163.1
8 93.8 93.8 95.1 96.9
9 157.3 156.4 163.1 158.2

10 104.2 104.1 103.1 106.6
1 120.6 121.1 129.0
2 130.7 113.5 127.3
3! 115.4 149.4 114.5
4 160.0 146.9 157.3
5’ 115.4 115.3 114.5
6’ 130.7 122.1 127.3
OCH; 55.7
B
1 101.8 100.8 99.4 99.7
2 70.4 74.4 72.8 73.1
3 70.7 76.4 76.0 76.4
4 71.1 69.8 69.3 69.6
5 70.1 775 76.4 772
6 17.5 60.6 60.5 60.6

BC-NMR (100 MHz, DMSO-dg) #3i W% 1. LL E¥
o5k 5, MRS 1 iR R
2-3-0-B-D-Hi A B 1

& 12: AR AR, ESI-MS m/z: 457 [M+
Na]", 891 [2M~+Na]", &R o7 el 434, 45
BRI E 5 TR CyHpOp. 'H-NMR (400
MHz, CD;OD) &: 7.32 (2H, d, J = 8.5 Hz, H-2', 6),
6.81 (2H, d, J = 8.5 Hz, H-3',5'), 6.20 (1H, d, J = 1.6
Hz, H-8), 6.19 (1H, d, J = 1.6 Hz, H-6), 5.37 (1H, d,
J =13.0 Hz, H-2), 4.98 (1H, d, J = 6.8 Hz, Glc-H-1),
3.17 (1H, dd, J = 17.2, 13.0 Hz, H-3a), 2.74 (1H, dd,
J = 172, 2.8 Hz, H-3b); “C-NMR (100 MHz,
CD;0D) ¥l W% 1. LA FXdE 5 Scmkipas— a0,
MO EA A 12 R R AT

&) 13: FEOEIRES 5 (EED o ESI-MS m/z:
363 [M+Na]’, 703 [2M~+Na]", AN 7R
9 340, SRS E > T3 CisHigOy. 'H-NMR
(400 MHz, CD;0D) 6: 12.70 (1H, s, 5-OH), 8.30 (1H,
d, J = 5.9 Hz, H-2), 6.71 (1H, d, J = 2.1 Hz, H-8),
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6.47 (1H, d, J = 2.1 Hz, H-6), 6.38 (1H, d, J = 5.9 Hz,
H-3), 5.05 (1H, d, J = 7.3 Hz, Gle-H-1); “C-NMR
(100 MHz, CD;0D) ##5 W3 1. LA B4 5 30k
S, M EAW 3 5, - R
i -7-O-B-D-#5 % HE 1T

& 14: AEMERE S (HFEE . ESI-MS
m/z: 383 [M+Na]', 743 [2M~+Na]", M1
JRHA 360, 45> 1k CisHOn00
'H-NMR (400 MHz, CD;0D) §: 7.40 (2H, s, H-2, 6),
570 (1H, d, J = 7.7 Hz, Glc-H-1), 3.89 (6H, s, 2X
-OCH;). "*C-NMR (100 MHz, CD;0D) &: 120.6 (C-
1), 108.6 (C-2, 6), 148.9 (C-3, 5), 142.5 (C-4), 166.7
(C-7), 56.8 (2X-OCH3); Gle: 96.2 (C-1), 74.0 (C-2),
78.0 (C-3), 71.1 (C-4), 78.9 (C-5), 62.3 (C-6). UL X
55— 8™, et A 14y erigeside C.

&Y 15 FEOTEE BN K. ESI-MS m/z: 325
[M+Na]’, 627 [2M+Na]", $E/RAX 5 7 FiE N
302, ZEAWOEHE S TN Ci3HigO0s. 'H-NMR
(400 MHz, CD;OD) &: 6.80 (1H, d, J = 2.5 Hz, H-3),
6.69 (1H, d, J = 8.6 Hz, H-6), 6.58 (1H, dd, J = 8.6,
2.5 Hz, H-5), 4.74 (1H, d, J = 7.2 Hz, Glc-H-1), 3.82
(3H, s, -OCH3). “C-NMR (100 MHz, CD;OD) 6:
142.9 (C-1), 149.2 (C-2), 103.7 (C-3), 152.8 (C-4),
110 (C-5), 116.0 (C-6), 56.4 (-OCHs3); Glc: 103.7
(C-1), 75.0 (C-2), 78.0 (C-3), 71.6 (C-4), 78.2 (C-5),
62.6 (C-6). LA ¥t 5 Sk — ", et
&M 15 2} tachioside.

&Y 16: Ik K. ESI-MS m/z: 243 [M—
Na] , $ERHIX > FEN 244, SiGWasehe o
TxH CoH12N,Og. 'H-NMR (400 MHz, CD;0D) 6:
8.01 (1H, d, J = 8.0 Hz, H-6), 5.69 (1H, d, J = 8.0 Hz,
H-5), 5.69 (1H, d, J = 4.4 Hz, H-1"). “C-NMR (100
MHz, CD;0OD) ¢: 152.5 (C-2), 166.2 (C-4), 102.6
(C-5), 142.7 (C-6); Rib: 90.7 (C-1"), 71.3 (C-2"), 75.7
(C-3"), 86.3 (C-4"), 62.3 (C-5")o LA -Hd 5 ki
— 5 R E LAY 16 N JRIEIETT .
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