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(4), ( = )-epipinoresinol (5), lariciresinol-4'-monomethy ether (6), ( + )-pinoresinol monomethy ether (7), piperitol (8),
styraxin (9), 1R,2R,5S,6R-2-(4'-hydroxy-3'-methoxyphenyl) -6-(3",4"-dimethoxyphenyl) -3, 7-dioxabicyclo[ 3. 3. 0 ] octane 4'-0-8-
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Tetrahydrofuranoid Lignans from Stem Bark of Styrax perkinsiae @~ ZHANG Ya-mei, ZHANG Pu-zhao”
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[ Abstract ]

The chemical components in the stem bark of S. perkinsiae were isolated and identified by repeated chromatography

Result: Eight

Objective: To study the lignans components in the stem bark of Styrax perkinsiae. Method :
on silica gel column, sephadex gel (filtration chromatography and spectral methods.
tetrahydrofuranoid lignans, one benzofuranoid lignan, and one dibenzyl butane lignan were isolated from EtOAc
(=) - (2R, 3R) -
secoisolariciresinol (1), 2R, 3S-dihydrodehydrodiconiferyl alcohol (2), matairesionol (3), ( £ ) -salicifoliol

fraction and CHCI, fraction of the stem bark of S. perkinsiae and identified as following:

(4), ( =) -epipinoresinol (5), lariciresinol-4’-monomethy ether (6), ( +) -pinoresinol monomethy ether (7) ,
piperitol ( 8 ), (9), 1R, 2R, 58S, 6R-2- ( 4'-hydroxy-3'-methoxyphenyl ) -6- ( 3", 4"-
dimethoxyphenyl ) -3, 7-dioxabicyclo [ 3.3.0 ] octane 4'-0-8-D-glucopyranoside ( 10 ).

styraxin
Conclusion: Six
compounds (1, 4, 6, 7, 8, 10) were isolated from the plants of Styrax for the first time.
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EAE R, (dd, J=8.1, 1.7 Hz, 1H, H-6"), 6.76 (d, J =
1 ## 8.1 Hz, 1H, H-5"), 6.72 (s, 2H, H4, 6), 5.49

'"H-NMR, " C-NMR #J % Fi Avance 600 #I 4%
FEHR AL (Bruker) 7 , fb 2= B {H (8) H ppm %o,
PLDY i g ( TMS) A S A5 B2 3% ] Daltonics
BioTOF-Q A1 FT A ( Bruker) Il x o A% €5 3% fif ¢ ( fik
& G,200 ~300 H ) Fl 2 5% fk i GF,, 0 T 75 &
WEPEAL T, Elmer 600 % £ Wi M ( Perkin) , A
VSR 34 R 3 B gl g ), L b, A Tk A 60 ~
90 C,

S5 R L 22 B A (Styrax perkinsiae ) #£ 5 F
2008 4F 8 H R H nm A K EERE I H R IX,
PR A (A-158) b [E R Be sUER 28 ) iF 52 B
E R PR LS IR EAR L =
2 BE5EHE

RN R &R 4.5 kg Bi#t)a , 11 95% L%
TR 4 KR E R 5 d, BE W 2, 1398
H 803 g, LTk AR LA A i ik L — U
LR QT OE T BEAE I, W T e i 70 45 A T ik 5
5362 g, ZE W BB I> 97 ¢, LR LTRHR ST 60 g, IE
T RS> 493 g0 L TR TR A R = S H B e &
J R RS R | SARAT €35 A 7 14y B L aliAk, 15 )
5 1(24 mg) ,2(10 mg) ,3(50 mg) , 4(5 mg),
5(8mg),6 (14 mg),7 (16 mg), 8 (12 mg),
9(6 mg),10(12 mg),

3 #HEE

e 1 AT EFRHAEK,ESI-MS m/z 385.2
[M+Na]*, 361.2[M -H] .'H-NMR (600 MHz,
MeOH-d,) 8:6.66 (d, J=8.0 Hz, 2H, H-5, H-
5'),6.59 (d, J=1.5 Hz, 2H, H2, H2'), 6.55
(dd, J=7.9, 1.5 Hz, 2H, H-6, H-6'), 3.74 (s,
6H, 2 x OCH,), 3.59 (m, 4H, H-9, 9'), 2.66
(dd, J=13.7,6.0 Hz, 2H, H.-7, 7'), 2.56 (dd,
J=13.7,7.0 Hz, 2H, H,-7, 7'), 1.91 (m, 2H,
H-8, 8');"”C-NMR (150 MHz, MeOH-d,) §:147.4
(C3,3"), 144.1 (C4, 4'), 132.5 (C-1, 1'),
121.3 (C-6, 6'), 114.4 (C-5, 5'), 112.0 (C-2,
2'),60.7 (C9,9'),54.8 (2 x0CH,), 42.8 (C-
8,8"),34.7(C-7",7") . LR S SCHk[4]
HIE M ( = )-(2R, 3R)-secoisolariciresinol — F(, i
®Ewk a1 ( -)-(2R, 3R) -secoisolariciresinol .

&2 AOIEEH K, ESI-MS m/z383.5
[M+Na]®,359.2 [M-H] ,'H-NMR (600 MHz,
MeOH-d,)8:6.95 (d, J=1.7 Hz, 1H, H-2"), 6. 82

- 02 .

(d, J=6.2 Hz, 1H, H-2), 3.84 (s, 3H, OCH,),
3.81 (s, 3H, OCH,), 3.84 (m, IH, H-11), 3.75
(m, H,-11), 3.57 (t, J =6.5 Hz, 2H, H-10),
3.47 (dd, J =11.0, 6.2 Hz, 1H, H-3), 2.67 ~
2.57 (m, 2H, H8), 1.87 ~1.76 (m, 2H, H-9);
“C-NMR (150 MHz, MeOH-d,) §:147.7 (C-3', C-
4'), 146.1 (C-7a), 143.8 (C-7), 135.5 (C-1"),
133.4 (C-5), 128.5 (C-3a), 118.4 (C-6"), 116.6
(C4), 114.8 (C-5"), 112.8 (C-6), 109.2 (C-
2'), 87.6 (C-2), 63.6 (C-10), 60.9 (C-11),
55.4 (OCH,), 55.0 (OCH,), 54.0 (C-3), 34.4
(C-8),31.5 (C9), DA%t 5 CklS | il
i) 2R, 3S-dihydrodehydrodiconiferyl alcohol — %, i
wELE WY 2 i 2R, 3S-dihydrodehydrodiconiferyl
alcohol .

a3 [AEIERKAE,ESI-MS m/z 383.2
[M+Na]", 359.0 [M-H] ,'H-NMR (600 MHz,
MeOH-d,)$:6.70 (d, J=8.0 Hz, 1H, H-5), 6.68
(d, J=8.0 Hz, 1H, H-5"), 6.67 (d, J=1.7 Hz,
1H, H2), 6.58 (dd, J=8.0, 1.7 Hz, 1H, H6) ,
6.56 (d, J=1.7 Hz, 1H, H2"), 6.51 (dd, J =
8.0,1.7 Hz, 1H, H-6'), 4.18 ~4.14 (m, 1H, H-
9'),3.96~3.89 (m, 2H, H9'),3.79 (s, 3H, 3'-
OCH,), 3.78 (s, 3H, 3-OCH,), 2.88 (m, 2H, H-
7),2.66 (m, 1H, H-7'), 2.53 (m, 1H, H-8),
2.49 (m, 1H, H-8");"” C-NMR (150 MHz, MeOH-
d,) 5:180.3 (C-9), 147.7 (C-3, 3"), 145.0 (C-
4), 144.8 (C-4"), 130.1 (C-1"), 129.4 (C-1),
121.7 (C-6), 120.9 (C-6"), 114.8 (C-5"), 114.7
(C-5), 112.6 (C2), 111.9 (C=2"), 71.5 (C9"),
55.0 (3-OCH,), 54.9 (3'-OCH,), 46.4 (C-8),
41.1 (C-8"),37.5 (C-7"),34.0 (C-7), Dkl ikiZ
B4l 5 SCHR [ 6 ] 1B 1Y matairesionol —F, i %5 % 1k
4% 3 °& matairesionol ,

a4 AT ERK K, ESI-MS m/z 349, 1
[M-H] ,'H-NMR (600 MHz, MeOH-d,) §:6.95
(d, J=1.5 Hz, 1H, H-2), 6.83 ~6.74 (m, 2H,
H-5,6), 4.64 (d, J=6.5 Hz, 1H, H-7), 4.51
(dd, J=9.6, 6.9 Hz, 1H, H-9ax), 4.33 (m, 1H,
H9eq), 4.32 ~4.23 (m, 1H, H9'eq), 4.11 ~
4.04 (m, 1H, H9'ax), 3.85 (s, 3H, OMe), 3.52
(td, J=8.8,3.3 Hz, 1H, H-8"), 3.23 ~3. 11 (m,
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1H, H-8);"C-NMR (150 MHz, MeOH-d,) §:179.7
(C-7"), 147.8 (C-3), 146.3 (C-4),130.9 (C-1),
118.8 (C-6), 114.8 (C-5), 109.7 (C-2), 86.4
(C-7),70.5 (C9), 69.5 (C9'), 55.1 (OMe),
48.1 (C-8), 46.2 (C-8"), LA LI B 5 ik
(7 HIE ) ( =) -salicifoliol —H(, #4E EME W 4
(' + ) -salicifoliol ,

eSS AT EFRHAEK,ESI-MS m/z 381.2
[M+Na]*,357.2 [M-H] . 'H-NMR (600 MHz,
DMSO-d,) §:6.97 (d, J=1.6 Hz, 1H, H-2), 6.94
(d, J=1.6 Hz, 1H, H-2'), 6.85 ~6.71 (m, 4H,
H-5,6,5",6'),4.42 (d, J=6.9 Hz, 1H, H-7),
4.10 (d, J =9.3 Hz, 1H, H-7'), 3.86 (s, 3H,
OCH,), 3.85 (s, 3H, OCH,), 3.78 (t, J =8.7
Hz, 1H, H-9a), 3.47 ~ 3.34 (m, 1H, H9'a),
2.94 (dd, J=15.4, 6.9 Hz, 1H, H-8'),” C-NMR
(150 MHz, DMSO-d,) §:147.8 (C-3), 147.5 (C-
3'), 146.0 (C-4), 145.3 (C4'), 132.5 (C-1),
130.0 (C-1'), 118.8 (C-6), 118.0 (C-6"), 114.7
(C5), 114.6 (C-5'), 109.6 (C-2), 109.2 (C-
2'),88.1 (C-7), 82.2 (C-7'),70.6 (C9), 69.2
(C-9'), 55.0 (OCH,), 54.2 (C-8),49.9 (C8'),
A b e 3% B 5 SOk [ 8 1 4018 # ( — ) -epipinoresinol
— 3, MG 5 A (- ) -epipinoresinol

tEe HETLERHA,ESI-MS m/z 387.2
[M+Na]*,373.1 [M-H] .'H-NMR (600 MHz,
MeOH-d,) §:6.94 (d, J=1.7 Hz, 1H, H-2), 6.91
(d, J=8.3 Hz, 1H, H-5), 6.87 (dd, J=8.3, 1.7
Hz, 1H, H-6), 6.79 (d, J=1.7 Hz, 1H, H2"),
6.71 (d, J=8.0 Hz, 1H, H-5"), 6.64 (dd, J =
8.3, 1.7 Hz, 1H, H-6"), 3.83 (s, 3H, OCH,),
3.82 (s, 3H, OCH,), 3.81 (s, 3H, OCH,);"C-
NMR (150 MHz, MeOH-d,) §:149.1 (C-3), 148.5
(C-3"), 147.6 (C-4), 144.5 (C4'), 135.9 (C-
1), 132.1 (C-1"), 120.8 (C-6), 118.2 (C-6"),
114.8 (C-5), 112.1 (C-5"), 111.5 (C-=2), 109.6
(C-2"),82.5 (C-7"), 72.2 (€C9), 59.1 (C9"),
55.2 (OCH,), 55.1 (OCH,), 55.0 (OCH,),
52.7,42.6 (C-8),32.3 (C-8"), LI iiEsins
SCHA[9] 4R 3B /Y lariciresinol-4’-monomethy ether —
B, EENEY 6 & lariciresinol-4’-monomethy
ether,

EMT AGITERHAK,ESI-MS m/z 395.2
[M+Na]*,371.2 [M-H] ,'H-NMR (600 MHz,

MeOH-d,) §:6.98 (s, 1H, H-2'),6.95 (d, J=1.7
Hz, 1H, H-2), 6.92 (m, 2H, H-5', 6'), 6.81
(dd, J=8.2, 1.7 Hz, 1H, H-5),6.77 (d, J=8.1
Hz, 1H, H-5), 4.74 (d, J=4.3 Hz, 1H, H-7),
4.71 (d, J=4.3 Hz, 1H, H-7'), 4.28 ~4.18 (m,
2H, H-9), 3.85 (s, 3H, OCH,), 3.83 (s, 3H,
OCH,), 3.81 (s, 3H, OCH,), 3.14 (s, 2H, H-
9');”C-NMR (150 MHz, MeOH-d,) §:149.3 (C-
3'), 148.8 (C-4'), 147.8 (C-3), 146.0 (C4),
133.9 (C-1"), 132.4 (C-1), 118.7 (C-6), 118.4
(C-6"), 114.7 (C-5), 111.6 (C-5"), 109.8 (C-
2),109.6 (C2"),86.1(C-7),85.9(C-7"),71.3
(C9), 71.2 (C9'), 55.1 (OCH,), 55.1
(OCH,), 55.0 (OCH,), 54.0 (C-8), 54.0 (C-
8 ). L L Uik s 5 XMk [10] RE M ( +)-
pinoresinol monomethy ether — &, it BB G T K
( + ) -pinoresinol monomethy ether,

a8 [T ERKA,ESI-MS m/z371. 1
[M-H] ,'H-NMR (600 MHz, CDCl,) §:6.89 ~
6.77 (m, 6H), 5.95 (s, 2H,-OCH,0-), 4.72 (br
s,2H, H-7,7'), 4.24 (m, 2H, H-9a, 9'a), 3.91
(s, 3H, OCH,), 3.89 ~3.83 (m, 2H, H-9b, 9’
b), 3.07 (m, 2H, H-8, 8') ;" C-NMR (150 MHz,
CDCl,) 6:148.0 (C-4), 147.1 (C-3), 146.7 (C-
3'), 145.3 (C4'), 135.1 (C-1), 132.9 (C-1"),
119.3 (C-6), 119.0 (C-6"), 114.3 (C-5"), 108.6
(C-2"), 108.2 (C-5), 106.5 (C-2), 101.1 (-
OCH,0-), 85.8 (C-9, 9'), 71.7 (C-7, C-1"),
56.0 (-OCH;), 54.4 (C-8),54.2 (C-8"), Lk ik
TR 5 SCHR [ 11 ] H 38 B9 piperitol — F, # 48 5E 1k
&Yy 8 SN piperitol ,

EW9 BT EIKHAK,ESI-MS m/z 393.2
[M+Na]",369.1 [M-H] .,'H-NMR (600 MHz,
CDCl,) §:6.96 ~6.71 (m, 6H), 5.98 (s, 2H,-
OCH,0-), 5.33 (d, J=3.6 Hz, 1H, H-7"), 5.29
(d, J=3.6 Hz, 1H, H-7), 4.33 (dd, J=9.2,7.0
Hz, 1H, H9'b), 4.02 (dd, J=9.4, 4.7 Hz, 1H,
H9'a), 3.91 (s, 3H,-OCH,), 3.45 (dd, J=9.1,
3.6 Hz, 1H, H-8), 3.21 (m, 1H, H-8') ;" C-NMR
(150 MHz, CDCl;) §:176.8 (C9), 148.5 (C-3),
148.1 (C-3"), 146.7 (C-4"), 145.3 (C4), 133.1
(C-1), 132.2 (C-1"), 119.0 (C-6"), 118.0 (C-
6), 114.4 (C-5), 108.5 (C-2), 108.1 (C-5"),
105.7 (C-2"), 101.4 (-OCH,0-), 84.5 (C-7"),
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83.4 (C-7), 72.7 (C9"), 56.0 (-OCH, ), 53.2
(C-8),49.9 (C-8"), DL i dicdi 55Cmk[ 12 14k
JE ) styraxin — 2, S EES Y 9 N styraxin,

k& 10 B @ g B K, ESI-MS m/z
557.3 [M + Na]* ,'H-NMR (600 MHz, MeOH-d,)
6:7.14 (d, J=8.3 Hz, 1H, H-5"), 7.03 (s, 1H,
H-2),6.98 (s, 1H, H2"), 6.92 (brs, 3H, H-5,
6,6'),4.88 (d, J=7.4 Hz, IH, H-1"), 3.87 (s,
3H, OCH,), 3.83 (s, 3H, OCH,), 3.81 (s, 3H,
OCH,) ;" C-NMR (150 MHz, MeOH-d,) &:149.6
(C-3), 149.3 (C4'), 148.9 (C-3"), 146.1 (C-
4),136.1 (C-1), 133.9 (C-1"), 118.4 (C-6',6),
116.7 (C-5"), 111.6 (C-5), 110.3 (C-2), 109.8
(€-2"), 101.5 (C-1"), 85.9(C-7"), 85.7 (C-7),
76.8 (C-5"), 76.5 (C-3"), 73.5 (C-2"),71.4 (C-
9,9),70.0 (C4"),61.1 (C-6"), 55.4 (OCH,),
55.1 (OCH;), 55.1 (OCH,), 54.1 (C-8), 54.0
(C-8") o LA LSl 5 3CmR [ 13 J4RIE K 1R, 2R,
5S, 6R-2-( 4'-hydroxy-3'-methoxyphenyl ) -6-( 3", 4"-
dimethoxyphenyl) -3 ,7-dioxabicyclo[ 3. 3. 0 ] octane 4'-
0-B-D-glucopyranoside — %, #{ £ E L &% 10 K
1R, 2R, 5S, 6R-2-( 4'-hydroxy-3'-methoxyphenyl ) -6-
(3”, 4”-dimethoxyphenyl ) -3, 7-dioxabicyclo [ 3.3.0 ]
octane 4'-0-B-D-glucopyranoside,
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