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Abstract: Objective To study the chemical constituents from the twigs and leaves of Fokienia hodginsii. Methods The compounds
were separated and purified by chromatography and their structures were determined by spectroscopic data. Results Fourteen
compounds were isolated from 95% ethanol extract of F. hodginsii and identified as savinin (1), gadain (2), dihydrosesamin (3),
hinokinin (4), 7-oxohinokinin (5), puviatilol (6), umbelliferone (7), phytol (8), catechin (9), amentoflavone (10), quercetin-3-O-o-L-
rhamnoside (11), salicyl alcohol (12), vanillin (13), and coniferaldehyde (14). Conclusion Compounds 1—14 are isolated from this
plant for the first time.

Key words: Fokienia hodginsii (Dunn) Henry et Thomas; savinin; 7-oxohinokinin; phytol; quercetin-3-O-a-L-rhamnoside; salicyl
alcohol; coniferaldehyde
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R A5LX3, FX2d). AHAEBUR, WIEKR
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U3 K, IR E, 13EETR L BETR 5 840 g &4
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A AR 458) Fr. 3.1~3.4. Fr.3.1 (13 g) &4
T TRK - TR L R R4 e T - A K R 304 S 52 T A ek
JRAE e sy 2, 15 2 A Y 7(170 mg) 12(11 mg).
13 (14 mg); Fr.3.3 (27 @) & & IEANRERAH: i
CFr M-, 077 - AT D F Sephadex LH-20 #E/%
(- 1 2 1 Bai R 2k J5 13 2654 120
mg). 2 (32mg). 4 (50mg). 5 (80 mg). 8 (2 g).
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LY 1157 A =S S L 50 ) =B ¥ 1< £
FEEE CRATT-INE, S007-FIED F1 Sephadex LH-20
B CHED B3 21k5% 10 (25 mg). 11 (80
mg). 9 (1.1g),
3 kT

&Y 1. AEKAR, ESI-MS miz: 375 [M+
Na]". 'H-NMR (400 MHz, CDCl;) 6: 7.48 (1H, d, J =
1.4 Hz, H-2), 7.06 (1H, dd, J = 8.0, 1.4 Hz, H-6), 7.03
(1H, brs, H-7), 6.86 (1H, d, J = 8.0 Hz, H-5'), 6.72
(1H, d, J = 8.0 Hz, H-5), 6.65 (1H, d, J = 1.3 Hz,
H-2'), 6.61 (1H, dd, J = 8.0, 1.3 Hz, H-6"), 6.03 (2H, s,
H-10"), 5.95 (2H, s, H-10), 4.27 (1H, dd, J = 9.5, 2.6
Hz, H-9'a), 4.22 (1H, d, J = 9.5 Hz, H-9'b), 3.73 (1H,
m, H-8"), 3.00 (1H, dd, J = 14.2, 4.4 Hz, H-7"a), 2.56
(1H, d, J = 14.2 Hz, H-7'b); "“C-NMR (100 MHz,
CDCl3) d: 128.1 (C-1), 108.8 (C-2), 148.3 (C-3), 149.2
(C-4), 108.6 (C-5), 125.7 (C-6), 137.2 (C-7), 126.1
(C-8), 172.5 (C-9), 131.4 (C-1"), 109.1 (C-2), 147.9
(C-3"), 146.5 (C-4"), 108.5 (C-5'), 122.1 (C-6'), 37.5
(C-7"), 39.9 (C-8"), 69.5 (C-9"), 101.7 (C-10), 101.0
(C-10". il iRt 5 ek — 80, ke
EW 1 AREIRE.

&Y 2: KR, ESI-MS miz: 375 [M+
Na]". 'H-NMR (400 MHz, CDCly) J: 7.74 (1H, d, J =

1.6 Hz, H-2), 7.15 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.78
(1H, d, J = 8.1 Hz, H-5), 6.75 (1H, d, J = 8.0 Hz,
H-5'), 6.68 (1H, d, J = 1.5 Hz, H-2'), 6.62 (1H, dd, J =
8.0, 1.5 Hz, H-6'), 6.59 (1H, s, H-7), 6.04 (2H, s,
H-10"), 5.94 (2H, s, H-10), 4.32 (1H, dd, J = 9.0, 7.3
Hz, H-9'a), 4.10 (1H, dd, J = 9.0, 3.8 Hz, H-9'b), 3.29
(1H, m, H-8"), 2.93 (1H, dd, J = 13.7, 6.8 Hz, H-7'a),
2.80 (1H, dd, J = 13.7, 8.8 Hz, H-7'b); *C-NMR (100
MHz, CDCly) 6: 131.4 (C-1), 108.5 (C-2), 147.9
(C-3), 148.9 (C-4), 110.7 (C-5), 125.1 (C-6), 140.3
(C-7), 125.8 (C-8), 169.3 (C-9), 127.9 (C-1"), 107.8
(C-2), 146.4 (C-3"), 147.5 (C-4"), 109.3 (C-5'), 122.3
(C-6"), 40.7 (C-7"), 442 (C-8'), 69.8 (C-9'), 101.4
(C-10), 101.0 (C-10"). iyl % S5 CkitoE —
P, W e 2 O gadain.

a3 tifs (HEE), ESI-MS m/z: 379
[M+Na]". "H-NMR (400 MHz, CDCl3) 8: 6.62~6.83
(6H, m, Ar-H), 5.96 (4H, s, H-10, 10"), 4.79 (1H, d,
J=6.2Hz, H-7), 4.05 (1H, dd, J = 8.4, 6.7 Hz, H-9'a),
3.90 (1H, dd, J = 10.7, 6.9 Hz, H-9b), 3.74 (1H, m,
H-9a), 3.69 (1H, m, H-9'b), 2.88 (1H, dd, J = 13.5, 5.2
Hz, H-7'b), 2.71 (1H, m, H-8"), 2.55 (1H, dd, J = 13.5,
10.6 Hz, H-7a), 2.35 (1H, m, H-8); *C-NMR (100
MHz, CDCly) 6: 134.6 (C-1), 106.7 (C-2), 148.1
(C-3), 148.2 (C-4), 108.7 (C-5), 119.5 (C-6), 83.3
(C-7), 53.0 (C-8), 61.2 (C-9), 137.5 (C-1'), 108.5
(C-2)), 147.2 (C-3"), 146.3 (C-4"), 109.4 (C-5), 121.8
(C-6"), 33.6 (C-7"), 42.7 (C-8'), 73.3 (C-9'), 101.4
(C-10), 101.3 (C-10"). iRy ¥ S5 SCkifiE —
O, W EAS Y 3 ARG

twEY 4: taitk (FEE), ESI-MS m/z: 377
[M+Na]". 'H-NMR (400 MHz, CDCLy) 6: 6.72 (1H,
d, J = 7.8 Hz, H-5"), 6.69 (1H, d, J = 7.8 Hz, H-5),
6.60 (2H, dd, J=7.8, 1.5 Hz, H-6, 6'), 6.45 (2H, d, J =
1.5 Hz, H-2, 2'), 5.92 (4H, s, H-10, 10"), 4.12 (1H, dd,
J=9.1,6.9 Hz, H-9'a), 3.86 (1H, dd, J=9.1, 7.1 Hz,
H-9'b), 2.97 (1H, dd, J = 14.0, 5.0 Hz, H-7a), 2.82
(1H, dd, J = 14.0, 7.2 Hz, H-7b), 2.56 (1H, m, H-7'a),
2.54 (1H, m, H-8), 2.52 (1H, m, H-8'), 2.45 (1H, m,
H-7'b); C-NMR (100 MHz, CDCl;) &: 131.6 (C-1),
108.3 (C-2), 147.8 (C-3), 146.4 (C-4), 109.4 (C-5),
122.2 (C-6), 34.8 (C-7), 46.4 (C-8), 178.4 (C-9), 131.3
(C-1), 108.2 (C-2'), 147.8 (C-3"), 146.3 (C-4'), 108.8
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(C-5", 121.5 (C-6"), 38.3 (C-7'), 41.2 (C-8'), 71.1 (C-9"),
100.9 (C-10, 10", _FiRBE S 5 Scpkiis—sd7,
M EE ) 4 0 AR I

&Y 5. Jotaditk (W), ESI-MS mi/z: 391
[M+Na]". '"H-NMR (400 MHz, CDCl;) 8: 7.41 (1H,
dd, J = 8.0, 1.5 Hz, H-6), 7.27 (1H, d, J = 1.5 Hz,
H-2), 6.80 (1H, d, J = 8.0 Hz, H-5), 6.70 (1H, d, J =
8.0 Hz, H-5"), 6.62 (1H, d, J= 1.5 Hz, H-2'), 6.61 (1H,
dd, J = 8.0, 1.5 Hz, H-6'), 6.06 (2H, s, H-10"), 5.89
(2H, s, H-10), 4.50 (1H, dd, J = 8.8, 7.2 Hz, H-9'a),
4.19 (1H, d, J = 5.8 Hz, H-8), 4.12 (1H, dd, J = 8.9,
5.5 Hz, H-9b), 2.79 (2H, m, H-7"); "*C-NMR (100
MHz, CDCls) 6: 130.1 (C-1), 107.9 (C-2), 148.3
(C-3), 152.6 (C-4), 108.6 (C-5), 121.9 (C-6), 190.9
(C-7), 53.6 (C-8), 172.8 (C-9), 131.1 (C-1"), 108.5
(C-2), 148.0 (C-3'), 146.6 (C-4"), 109.1 (C-5"), 126.2
(C-6"), 38.1 (C-7"), 41.5 (C-8"), 71.9 (C-9"), 101.1
(C-10), 102.1 (C-10"), iy ieE s 5 SCHRHRIE —
O, st & 5 T-E AR R PG .

& e: Bt EE A, ESI-MS m/z: 379
[M-+Na]". "H-NMR (400 MHz, CsDsN) &: 7.26 (1H,
d, J = 8.0 Hz, H-5), 7.19 (1H, brs, H-2), 6.99 (1H, d,
J = 8.0 Hz, H-6), 7.15 (1H, brs, H-2), 7.10 (1H, J =
8.0 Hz, H-5"), 6.92 (1H, d, J = 8.0 Hz, H-6'), 5.97 (2H,
s, H-10), 4.84 (1H, d, J = 6.0 Hz, H-7), 4.62 (1H, d, J =
7.8 Hz, H-7'), 4.17 (1H, d, J = 9.2 Hz, H-9a), 4.01 (1H,
m, H-9b), 3.79 (1H, m, H-9'a), 3.78 (3H, s, 3-OCH3),
3.48 (1H, m, H-9'b), 3.36 (1H, m, H-8), 2.98 (1H, m,
H-8"): “C-NMR (100 MHz, CsDsN) d: 133.2 (C-1),
110.8 (C-2), 147.9 (C-3), 147.0 (C-4), 116.5 (C-5),
119.3 (C-6), 82.2 (C-7), 50.5 (C-8), 71.2 (C-9), 133.5
(C-1'), 107.0 (C-2"), 148.8 (C-3"), 1482 (C-4"), 108.5
(C-5"), 119.8 (C-6), 88.2 (C-7"), 552 (C-8"), 69.9
(C-9"), 101.6 (C-10), 55.9 (3'-OCH3). iRyt #di 5
SClkRE S, HER A 6 2 puviatilol.

&M 7: AR A, ESI-MS m/z: 161 [M—H] .
'H-NMR (400 MHz, CsDsN) d: 7.63 (1H, d, J = 9.4
Hz, H-4), 7.38 (1H, d, J = 8.8 Hz, H-5), 7.02 (1H, d,
J = 8.8 Hz, H-6), 7.00 (1H, brs, H-8), 6.25 (1H, d, J =
9.4 Hz, H-3); “C-NMR (100 MHz, CsDsN) d: 163.0
(C-2), 111.9 (C-3), 144.2 (C-4), 129.9 (C-5), 113.9
(C-6), 161.2 (C-7), 103.3 (C-8), 156.8 (C-9), 112.1
(C-10). il et 5 semkapoE — s, W e

WG T HTEAL A .

e 8: TR . ESI-MS m/z: 295 [M—
H] . 'H-NMR (400 MHz, CD;OD) 8: 5.35 (1H, t, J =
6.8 Hz, H-2), 4.07 (2H, d, J = 6.8 Hz, H-1), 2.01 (2H,
m, H-4), 1.66 (3H, s, H-17), 0.79~0.90 (12H, m,
H-16, 18, 19, 20); "*C-NMR (100 MHz, CD;0D) é:
59.4 (C-1), 124.9 (C-2), 139.6 (C-3), 41.0 (C-4), 26.3
(C-5), 37.8 (C-6), 33.9 (C-7), 38.6 (C-8), 26.0 (C-9),
38.5 (C-10), 34.0 (C-11), 37.8 (C-12), 25.6 (C-13),
38.5 (C-14), 29.2 (C-15), 23.2 (C-16), 16.3 (C-17),
20.3 (C-18), 20.4 (C-19), 23.3 (C-20). iRyt Hds
HcmdoE s, Mt 8 ki

A5 9: Ttk K, ESI-MS m/z: 289 [M—H] &
'H-NMR (500 MHz, CD;0D) é: 6.83 (1H, d, J = 1.6
Hz, H-2"), 6.75 (1H, d, J = 8.1 Hz, H-5), 6.72 (1H, dd,
J=8.1, 1.6 Hz, H-6"), 5.93 (1H, brs, H-6), 5.87 (1H,
brs, H-8), 4.58 (1H, d, J = 7.5 Hz, H-2), 3.99 (1H, m,
H-3), 2.86 (1H, dd, J = 16.1, 5.5 Hz, H-4b), 2.52 (1H,
dd, J = 16.1, 8.1 Hz, H-4a); “C-NMR (125 MHz,
CD;0D) 6: 81.2 (C-2), 67.2 (C-3), 26.9 (C-4), 156.2
(C-5), 94.7 (C-6), 155.9 (C-7), 93.9 (C-8), 155.3
(C-9), 99.2 (C-10), 130.6 (C-1'), 114.5 (C-2"), 144.6
(C-3',4"), 113.7 (C-5"), 118.5 (C-6"). ikt Kt 15
SCHRARE S, MR A 9 LA

& 10: KR, ESI-MS m/z: 537 [M—
H] . 'H-NMR (500 MHz, DMSO-ds) 6: 13.08 (1H,
brs, 5-OH), 12.95 (1H, brs, 5”-OH), 10.82 (2H, brs, 7,
4-OH), 10.57 (1H, brs, 7"-OH), 10.28 (1H, brs,
4"-OH), 7.98 (1H, brs, H-2'), 7.98 (1H, d, J = 8.0 Hz,
H-6'), 7.54 (2H, d, J = 8.3 Hz, H-2"", 6'"), 7.14 (1H, d,
J = 8.0 Hz, H-5"), 6.80 (1H, s, H-3), 6.75 (1H, s,
H-3"), 6.68 (2H, d, J = 8.3 Hz, H-3"", 5'), 6.45 (1H,
brs, H-8), 6.39 (1H, s, H-6"), 6.18 (1H, brs, H-6);
BC-NMR (125 MHz, DMSO-dq) d: 163.8 (C-2), 103.6
(C-3), 181.7 (C-4), 161.1 (C-5), 98.8 (C-6), 164.0
(C-7), 93.9 (C-8), 155.7 (C-9), 102.9 (C-10), 121.0
(C-1"), 127.8 (C-2'), 119.9 (C-3"), 159.4 (C-4), 116.1
(C-5"), 131.4 (C-6"), 163.7 (C-2"), 102.6 (C-3"), 182.2
(C-4"), 161.2 (C-5"), 98.6 (C-6"), 160.6 (C-7"), 103.9
(C-8"), 154.5 (C-9"), 103.7 (C-10"), 121.4 (C-1"),
128.2 (C-2", 6", 115.7 (C-3"", 5'), 161.4 (C-4"). I
RO Sk AE — 8, et E Y 10
h REAEAZ XU i
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&Y 11: FER A, ESI-MS m/z: 471 [M+
Na]". 'H-NMR (500 MHz, CD;OD) &: 7.32 (1H, brs,
H-2'), 7.28 (1H, d, J = 8.4 Hz, H-6"), 6.89 (1H, d, J =
8.4 Hz, H-5'), 6.32 (1H, brs, H-8), 6.16 (1H, brs, H-6),
5.34 (1H, brs, H-1"), 0.94 (3H, d, J = 6.0 Hz, H-6");
BC-NMR (125 MHz, CD;0D) 6: 159.3 (C-2), 136.2
(C-3), 179.6 (C-4), 163.1 (C-5), 99.8 (C-6), 165.7
(C-7), 94.8 (C-8), 158.4 (C-9), 105.9 (C-10), 122.9
(C-1'), 116.9 (C-2"), 146.5 (C-3"), 149.7 (C-4"), 116.3
(C-5"), 122.9 (C-6), 103.5 (C-1"), 72.0 (C-2"), 72.1
(C-3"), 73.8 (C-4"), 71.9 (C-5"), 17.7 (C-6"). ik
PRl Sk 2, s A 1 i
B #-3-0-0-L- L 2T

WAEW12: TLEHRY), ESI-MS m/z: 123 [M—
H] . 'H-NMR (600 MHz, CDCl3) 8: 7.23 (1H, t, J =
7.5 Hz, H-4), 7.05 (1H, d, J = 7.5 Hz, H-6), 6.90 (1H,
t, J= 7.4 Hz, H-5), 6.86 (1H, t, J = 7.3 Hz, H-3), 4.87
(2H, d, J = 3.6 Hz, H-7); "C-NMR (150 MHz, CDCl;)
§: 124.7 (C-1), 156.3 (C-2), 116.7 (C-3), 127.9 (C-4),
120.2 (C-5), 129.7 (C-6), 65.0 (C-7). iR P it ¥ 5
SRR IE B, MR A ) 12 K.

&Y 13: TLEMIRY), ESI-MS m/z: 151 [M—
H] . 'H-NMR (400 MHz, CDCls) 6: 9.79 (1H, s,
-CHO), 7.41 (1H, d, J = 8.2 Hz, H-6), 7.39 (1H, brs,
H-2), 7.02 (1H, d, J = 8.2 Hz, H-5), 6.38 (1H, brs,
4-OH), 3.92 (3H, s, 3-OCH3); "C-NMR (100 MHz,
CDCl3) d: 129.7 (C-1), 108.8 (C-2), 151.8 (C-3), 147.2
(C-4), 114.4 (C-5), 127.6 (C-6), 191.0 (-CHO), 56.1
(3-OCHy). il il ot 5 Sokaiis — 5%, i
SENEY) 13 h L

&Y 14: AR AR, ESI-MS m/z: 177 [M—
H] . 'H-NMR (400 MHz, CDCl;+CD;0D) §: 9.52
(1H, d, J = 7.6 Hz, H-9), 7.35 (1H, d, J = 15.6 Hz,
H-7), 7.03 (1H, d, J = 8.0 Hz, H-6), 7.01 (1H, s, H-2),
6.83 (1H, d, J = 8.0 Hz, H-5), 6.50 (1H, dd, J = 15.6,
7.6 Hz, H-8), 3.85 (3H, s, 3-OCH3); "C-NMR (100
MHz, CDCl;+CD;0D) d: 126.1 (C-1), 110.0 (C-2),
149.6 (C-3), 147.5 (C-4), 115.4 (C-5), 124.1 (C-6),
154.1 (C-7), 126.0 (C-8), 194.4 (C-9), 55.8 (3-OCHj3).
R Kt S Scik ks 8T, M e e A 14
KA o

P

(1]

(2]

(4]

(7]

(9]

MR PRI R, AR gL, PEAR [M]
Eifg ERERRAROR TR, 1999.

SR, A, R e, AF. AR AR A B A A R
O3 REAYIIEERTF [T, LHURMRRE, 2008, 36(17):
7290-7291.

Wu X D, He J, Li X Y, et al. Diterpenoids from the twigs
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