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Studies on Lignans from Metasequoia glyptostroboides Leaves

LAN Jing, LIU Bo, ZHANG Jingfeng, ZHANG Ying, CHEN Yegao’
(School of Chemistry and Chemical Engineering , Yunnan Normal University , Kunming 650500, China)

Abstract:Metasequoia glyptostroboides leaves were extracted with methanol after air drying and crushing, and their chemi-
cal constituents were separated and purified by silica gel column chromatography, MCI column chromatography, Sephadex
LH-20 gel column chromatography and HPLC, and 6 compounds were obtained, which were identified by spectroscopic
analysis and their physicochemical properties as one norlignans and 5 lignans. Their structures were elucidated as salicifoli-
ol (1), lariciresinol 9'=benzoate (2), (—)~hinokinin (3), meridinol (4), 8=hydroxypluviatolide (5), and (—=)-matairesinol (6) re-
spectively. Lignans 1, 2 and 5 were isolated from the plant for the first time.

Keywords: Metasequoia glyptostroboides; chemical constituents; lignans
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Figure 1 Structures of compounds 1-6
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Metasequoia glyptostroboides Hu et Cheng,

2 REESE

IKAZH XA B (27.0 kg) I BEIR A 5 UK, 13 V00 2 175 21 TR BB ) (4.5 kg) o KA it
BESEHLY) A TR CBRFEH O AR LR LRI (1.3 Kg) o LR CERAHUY) ik AT J2 4T CA ik £ 1R
LPFE1:0.20:1.,10:1.,5:1.2:1,1:1,1:0) , TLC K45 HF 433 8 i 73 (A~H) o A EEBAEZHT  MCTAE)Z
BT BERCAE 2 BT S HPLC X AR 53217 43 B alidk , 15 2 6 DG, Sl 1Ay DG LAk P T 1 A 7 0k
o, S M TN EARRR R 5 AR ER |, 458453 91 4 salicifoliol (1) lariciresinol 9’—benzoate (2) ., (—)—hinoki-
nin (3) .meridinol (4) ,8—hydroxypluviatolide (5)#/1(-)-matairesinol (6) .

3 GHHETE

AW 1T @R Yy, MF: C,H,,0,, MW: 250; 'H NMR (500 MHz, CD,COCD,): 8 7.62 (1H, s, 4-OH),
7.03 (1H, d, J=1.9 Hz, H-5), 6.86 (1H, dd, J=8.2, 1.6 Hz, H-6), 6.82 (1H, d, J=8.2 Hz, H-2), 4.66 (1H, d, J=
6.4 Hz, H-2'), 4.55 (1H, dd, J=9.4, 6.7 Hz, H-8'b), 4.34 (1H, dd, J=9.4, 2.0 Hz, H-4b), 4.26 (1H, m, H-8a),
4.02 (1H, dd, J=9.2, 3.4 Hz, H-4'a), 3.86 (3H, s, 3-OCH,), 3.53 (1H, td, J=8.8, 3.4 Hz, H-5"), 3.22 (1H, did, J=
8.8, 6.6, 2.0 Hz, H-1) . "C NMR (125 MHz, CD,COCD,): 6 179.1 (s, C-6'), 148.5 (s, C-3), 147.4 (s, C-4),
132.6 (s,C-1),119.9 (d, C-6), 115.8 (d, C-5), 110.8 (d, C-2), 87.2 (d, C-2"), 70.9 (t, C—4), 70.7 (t, C-8),
56.4 (q, 3-OCH,), 49.2 (d, C-5"), 47.0 (d, C-1") . LA_I-'"H NMR F1"C NMR %#5 5 SCHK[6]45% 18 K fig F A —
H, LAY 1 558 H salicifoliol o

L&Y 2: TLEHPIRY), MF: C,,H,,0,, MW: 464; 'H NMR (500 MHz, CD,0D): 6 7.86 (2H, dd, J=8.2, 1.5 Hz,
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H-2"",H-6""), 7.61 (1H, td, J=7.5, 1.6 Hz, H-4""), 7.48 (2H, td, J=7.8, 1.6 Hz, H-3"", H-5""), 6.98 (1H, d, J=
2.0 Hz, H-2"), 6.88 (1H, dt, J=8.4, 1.5 Hz, H-6"), 6.84 (1H, d, J=1.8 Hz, H-2), 6.82 (1H, d, J=8.2 Hz, H-5"),
6.78 (1H, d, J=8.0 Hz, H-5), 6.72 (1H, m, H-6), 4.69 (1H, ddd, J=11.4, 6.2, 2.1 Hz, H-7"), 4.48 (1H, ddd, J=
10.8, 7.8, 2.0 Hz, H-9'b), 4.12 (1H, td, J=6.3, 3.2 Hz, H-9"a), 3.86 (4H, s, H-9b, 3-OCH,), 3.80 (4H, s, H-9a,
3’-0CH,), 2.94 (2H, m, H-7b, H-8), 2.80 (1H, m, H-8"), 2.65 (1H, ddd, J=12.9, 10.0, 2.5 Hz, H-7a) . "“C
NMR (125 Hz, CD,0D): 8 167.9 (s, C=7'), 149.1 (s, C=3), 149.0 (s, C-3"), 147.4 (s, C-4'), 146.0 (s, C-4),
135.0 (s, C-1"), 134.3 (d, C-4""), 133.1 (s, C-1, C-1""), 130.5 (d, C-2"", C-6""), 129.5 (d, C-3"", C-5""),
122.2 (d, C-6), 120.3 (d, C-6"), 116.3 (d, C-5), 116.2 (d, C-5"), 113.5 (d, C-2), 111.2 (d, C-2'), 85.4 (d, C-
7'),73.7 (1, C-9), 64.6 (1, C-9"), 56.4 (q, 3-OCH,, 3'~OCH,), 50.5 (d, C-8"), 44.3 (d, C-8), 34.3 (1, C-7) .
LA "H NMR F1°C NMR -5 SCHR[ 7 108 B AR — 20, b 69 2 % € M lariciresinol 9'—benzoate

AW 3: H AR, MF: C,0H,0,, MW: 354; "H NMR (500 MHz, CDCI,): 8 6.72 (2H, dd, J=15.2, 8.1 Hz,
H-5, H-5"), 6.64 (1H, d, J=1.7 Hz, H-2), 6.59 (1H, dd, J=7.9, 1.8 Hz, H-2'), 6.46 (2H, dd, J=4.1, 2.4 Hz, H-
6, H-6'), 5.94 (4H, m, ~-OCH,0-), 4.12 (1H, dd, J=9.2, 6.9 Hz, H-9'b), 3.85 (1, dd, J=9.2, 7.2 Hz, H-9'a),
2.98 (1H, dd, J=14.1, 5.1 Hz, H-7b), 2.84 (1H, dd, J = 14.1, 7.3 Hz, H-7a), 2.59 (1H, d, J=7.2 Hz, H-7'b),
2.54 (1H, m, H-8), 2.46 (2H, m, H-7'a, H-8'), '"*C NMR (125 MHz, CDCI,): 6 178.5 (s, C-9), 148.0 (s, C-3,
C-3"), 146.6 (s, C-4'), 146.5 (s, C-4), 131.7 (s, C-1), 131.5 (s, C-1"), 122.4 (d, C-6"), 121.7 (d, C-6),
109.6 (d, C-2'), 108.9 (d, C-2), 108.5 (d, C-5"), 108.4 (d, C-5), 101.1 (t, ~-OCH,0-), 71.2 (t, C-9), 46.6 (d,
C-8),41.4 (d, C-8'), 38.5 (1,C-7"),35.0 (1, C=7) . LA_L."H NMR F1°C NMR ¥ 5 SCHR[8 18 % s S A —
0, WAk G 3 %5 M (=) —hinokinin

A 4 L EAR, MF: C,0H,0,, MW: 370; 'H NMR (500 MHz, CDCl,): 6 6.74 (2H, t, J=7.6 Hz, H-5, H-
5"), 6.68 (1H, d, J=1.7 Hz, H-2), 6.62 (1H, dd, J=7.8, 1.7 Hz, H-6), 6.60 (1H, d, J=1.7 Hz, H-2"), 6.58 (1H,
dd, J=7.8, 1.7 Hz, H-6" ), 5.94 (4H, m, —-OCH,0-), 4.02 (2H, m, H-9), 3.05 (1H, d, J=13.8 Hz, H-7h), 2.92
(1H, d, J=13.8 Hz, H-7a), 2.88 (1H, d, J=9.3 Hz, H-8'), 2.50 (2H, m, H-7'). "“C NMR (125 MHz, CDCI,): &
178.4 (s, C-9), 148.0 (s, C-3, C-3'), 147.1 (s, C-4"), 146.4 (s, C-4), 1323 (s, C-1"), 127.9 (s, C-1), 123.5
(d, C-6), 122.0 (d, C-6"), 110.7 (d, C-5), 109.3 (d, C-5'), 108.6 (d, C-2), 108.5 (d, C-2'), 101.1 (4,
-0CH,0-), 76.4 (s, C-8), 70.1 (t, C-9’), 44.1 (d, C-8"), 42.4 (1, C-7),31.9 (1, C-7"). L\ I-'"H NMR Fi1"C
NMR #5455 SCHRI9 14 18 Bt A — 2, i1k &4 4 2558 meridinol

&M 5 @R Y, MF: C,H,,0,, MW: 372; '"H NMR (500 MHz, (CD,),CO): 8 7.49 (1H, s, 4-OH),
6.83 (1H, d, J=1.9 Hz, H-5), 6.76 (1H, s, H-5"), 6.75 (1H, s, H-6), 6.72 (2H, t, J=2.0 Hz, H-2, H-2'), 6.69
(1H, m, H-6'), 5.95 (2, dd, J=3.0, 1.0 Hz, -OCH,0-), 5.14 (1H, s, 8-OH), 3.98 (2H, d, /=8.1 Hz, H-9), 3.80
(3H, s, 3-0CH,), 3.13 (1H, d, J=13.7 Hz, H-7b), 2.92 (1H, d, J=1.4 Hz, H-7a), 2.83 (1H, dd, J=13.7, 4.6 Hz,
H-8"),2.54 (2H, m, H-7"), "“C NMR (125 MHz, (CD,),C0): 8 178.5 (s, C-9), 148.7 (s, C-3"), 148.1 (s, C—
3), 147.0 (s, C-4"), 146.5 (s, C-4), 134.1 (s, C-1"), 127.7(s, C-1), 123.9 (d, C-6), 122.6 (d, C-6"), 115.7 (d,
C-5), 114.7 (d, C-2), 110.0 (d, C-2"), 109.0 (d, C-5"), 101.8 (1, -OCH,0-), 76.9 (s, C-8), 70.7 (1, C-9),
56.2 (q, 3-OCH,), 44.1 (d, C-8), 41.7 (1, C=7), 32.1 (1, C=7"). LA I-'H NMR F1"°C NMR £}t 5 SCHk[10]4R
TEEE AR —Z, B 54 5 %€ 4 8—hydroxypluviatolide

AW 6: AR Y, MF: C,H,,0,, MW: 358; '"H NMR (500 MHz, (CD,),C0): 8 7.61 (2H, d, J=14.5 Hz,
4-0OH, 4'-0H), 6.81 (1H, d, J=2.1 Hz, H-5), 6.76 (1H, d, J=8.1 Hz, H-5"), 6.73 (1H, d, J=8.0 Hz, H-2), 6.68
(2H, td, J = 4.0, 3.5, 1.9 Hz, H-6, H-2"), 6.56 (1H, dd, J=8.0, 2.0 Hz, H-5"), 4.10 (1H, dd, /=8.8, 7.2 Hz, H-
9'b), 3.88 (1H, m, H-9'a), 3.79 (6H, d, J=5.9 Hz, 3-OCH,, 3'-OCH,), 2.92 (1H, dd, /=14.0, 5.4 Hz, H-7b),
2.83 (1H, dd, J=13.9, 7.1 Hz, H-7a), 2.65 (1H, ddd, J=9.0, 6.9, 5.2 Hz, H-7'b), 2.59 (1H, m, H-8) ), 2.53 (2H,
m, H, H-7'a, H-8’ ) . ®C NMR (125 MHz, (CD,),C0): 8 178.7 (s, C-9), 147.9 (s, C-3), 147.8 (s, C-3"),
145.7 (s, C-4), 145.5 (s, C-4"), 130.5 (s, C-1"), 130.0 (s, C-1), 122.3 (d, C-6), 121.5 (d, C-6'), 115.3 (d, C-
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5),115.2 (d, C-5"), 113.3 (d, C-2), 112.6 (d, C-2"), 71.2 (1, C-9'), 55.7 (q, 3-OCH,, 3'-OCH,), 46.5 (d, C-
8),41.7 (d, C-8"),37.9 (t,C-7"), 34.5 (1,C-7), AL 'H NMR F1"C NMR ZHE[11]5 SCrkHR 18 B0 45 I A —
2, A A 6 %58 2l (=) —matairesinol

4 %ip
XPIRIHE SR AT T 5B RSB T 1 AR S RN . (LA B2 HI S

salicifoliol (1) lariciresinol 9'~benzoate (2) . (=)=hinokinin (3) .meridinol (4) ,8-hydroxypluviatolide (5)F1(-)
~matairesinol (6). L&Y 1.2.5 HEIRMKIZH B3,
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