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W E: BW WA RMNEM Selaginella involven RN BHARE RIS, RS HAESM B IER.
Bk RAEMK. M. Sephadex LH-20 AL EA1E 5 3 2% 5 MMAGHT 75% L BEARBUHEAT 4 B Alifl, ARABILAL IR AN
BOBBIEHATE M. B8R MWFIMERRIA h - 8133 15 MRTRBMARMERBEMN, 700588 N 3-(3-F25E- T8 5H)-
WER (1), 3-Q-FFHE-IEE)- NI HFES (2). AR (3). 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl) propan-1-one (4).
3-hydroxy-1-(3,5-dimethoxy-4-hydroxyphenyl) propan-1-one (5). ZE{E; (6). EHZAF T (7). TWUMIEER (8).
(5H)-2-furanone-3,4-bis [(4-hydroxy-3-methoxyphenyl) methyl] (9). acutissimalignan B (10). detetrahydroconidendrin (11).
TEAZR (12). 3,3',5-trimethoxy-4',7-epoxy-8,5'-neolignan-7-ene-4,9,9"-triol-9-aldehyde (13). # F_ IR (14). tarennone (15).
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Study on phenylpropanoids and lignans from Selaginella involven
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Abstract: Objective To study the chemical constituents of phenylpropanoids and lignans in Selaginella involven and to explore their
roles in the plants evolution of Selaginella P. Beauv. Methods The chemical constituents were isolated and purified by polyamide,
macroporous resin, and Sephadex LH-20 column chromatography, and their structures were elucidated by chemical and spectroscopic
methods. Results Fifteen compounds were identified as 3-(3-hydroxyphenyl)-propionic acid (1), 3-(3-hydroxyphenyl)- methyl
propionate (2), cinnamic acid (3), 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl) propan-1-one (4), 3-hydroxy-1-(3,5-dimethoxy-
4-hydroxyphenyl) propan-1-one (5), (+)-wikstromol (6), (—)-nortrachelogenin (7), (+)-matrairesinol (8), (5H)-2-furanone-3,4-bis
[(4-hydroxy-3-methoxyphenyl) methyl] (9), acutissimalignan B (10), detetrahydroconidendrin (11), syringaresinol (12), 3,3',5-
trimethoxy-4',7-epoxy-8,5'-neolignan-7-ene-4,9,9'-triol-9-aldehyde (13), ciwujiatone (14), and tarennone (15), respectively. Conclusion
Compounds 1—15 are isolated from this plant for the first time. Among them 1—3, 9—11, and 13—15 are isolated from the plants of
Selaginella P. Beauv. for the first time. The discovery of a series of mustards, coniferyl alcohols, and their derivatives, which is the
representative of phenypropanoids and lignans from S. involven, plays an important role in the development of plants in Selaginella P. Beauv..
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EHJE Selaginella P. Beauv. NFRISHEY 15
%} (Selaginellaceae) fHY), £1FH 700 Ff, |25
i T, EREH 60~70 FY, A5 T4 H
1 o BB ST e A ) 1 il M 1 T A
BRI S A A FE R kAL s 4 T L A
AR, B LR I AR R . B
WAL FR B R ) R DR R AIE LA R OR & A R AR
PR BT 51 T A T e AR
TR — BB TG B A o A D)
REWTFE, AT GMEEYEM. BREM. R
B VLR BMEIAT TIRAM T, KT 2440
B TR E RS, RN GA AR
[ TBHMBHEYI FINER Selaginella involven Spring
AR, AT T IRE TP TR IR AR
FH, R ERIE) AR R Y, RATE
PR BRI, PO R RPUMIE TRk, B
BT T Z8 MM A o i AR b o AR
PRSP T3 B 28 MM A AT SR B BAT U8 BT
PrAMNE Gy e RS O T i — DR NG
MIZGEAE - AT, 7 A it e dikiE
LAl B2, O 75% L BESEEUY) 43 B5 A5 3
T ISR R RN R IEEH, 730 %58 N 3-(3-
AR I)-TN R [3-(3-hydroxyphenyl)-propionic

acid, 1]+ 3-3-F&E-RE)- WK HEE [3-G-
hydroxyphenyl)-methyl propionate , 2] W & &

( cinnamic acid, 3 ). 3-hydroxy-1-(3-methoxy-4-
hydroxyphenyl) propan-1-one (4 ). 3-hydroxy-1-
(3,5-dimethoxy-4-hydroxyphenyl) propan-1-one (5).
AWM [(H)-wikstromol , 6]« = H 4% A 1F o
[(-)-nortrachelogenin , 7] « % W & M5 & [(H)-
matrairesinol, 8]. (5H)-2-furanone-3,4-bis [(4-hydroxy-
3-methoxyphenyl) methyl] (9). acutissimalignan B
(10 ). detetrahydroconidendrin (11). T &HFHE &
(syringaresinol, 12). 3,3',5-trimethoxy-4',7-epoxy-
8,5"-neolignan-7-ene-4,9,9'-triol-9-aldehyde (13). i
FLhnfH (ciwujiatone, 14). tarennone (15)., A
WA 1~3. 9~11. 13~15 NERNEH Y
B3 TN — R AR LT TR ARA A
1 2 HAT AR AR R N BRI R BRI 1)
RIAEEAD B Y R G 5 A E A AL
1 (EFESHHR

Agilent 1200/1100series /= Z0RAH AR
falZs (32 Agilent A F]), Bruker AV-500 #% 3

PRAY (ff[E Bruker A ), Varian-INOVA-400FT %Y
W W 3L PR A (3¢ [ Varian /& # ) ;  Finnigan
LCQ-Advatange Fiif{¢ (3£[E Thermo A#]); UV
Probe-2540 4MA] W43 66T (HA Shimadzu
AFD.

GFass ¥ )2 15 FHREIR JAE B i I N5 B it
PR A=, HP-20 KALWBA RE A H A =351k
SR oA, RELEIE T E 254 Bl A
FRA A, Sephadex LH-20 4 H Pharmacia A& . FfT
FARFIE o B 4l

254 2009 4F 7 AR E T PEE M2 B )L,
B TR 22 AR B 2 Bt R R I 2R 48 8 N B M RHE
W55 I A Selaginella involven Spring M4 %5, Ff
i (2009001670 PRAF T HRE K5 245 2 Bt 2504k 24
fiff = .

2 RRESE

B I TR 45 10 kg, T 75%ZBE R
PREL 3 K, BHIX 2 h, REGKIRGESRE (1 kg
B 0.5 kg FRALMAE, IKFHZK S 30%50%-70%
95% LR FELEIEL, BRI 5 AN 50% 4
FEERAL (120 g) b EREBERZ A (80~100 H), 43
BILLKAT 30%. 50%- 70%- 95% . BEHH FEE Ve i
PR BN KEBAL 30% LBEHAL (A 50% LEEERAL (B)
70% LBEERAL (C)y 95% LIS (D),

B #B47 H 50% F B i#, | Sephadex LH-20 £,
K- (10 :0.1—10 : 0.6) BEEBEM, 73 50 MR
J%s B-Fr. 13~23 4354 ODS #. HW-40F A il %
WAH AL A4 3 (12 mg) - 4 (8 mg); B-Fr. 24~
36 434 Sephadex LH-20 # A% i) & A0 (i 1540
A1 (9mg). 2 (10 mg). 5 (20 mg). 7 (13 mg);
B-Fr. 37~50 %74 Sephadex LH-20 #£. HW-40F
Kbl & A EIES S 6 (8 mg). 8 (7mg). 10
(8 mg). C HAL&fERAT: (i, & O5-HEE (10
0.1—-10 : 0.8) FEFELEMLAF 40 MAL5r: C-Fr. 6~15
% Sephadex LH-20 #E/5 A il & BUAH (i 4l {454k
A9 (10 mg). 12 (15 mg) 14 (8 mg); C-Fr. 16~
28 2 Sephadex LH-20 #ER M il % ¥R € itk 44015
&Y 11 (15mg). 13 (8 mg). 15 (12 mg).

3 SHEE

tEW1: Afst i (&), mp 118~119 C,
431 AN CoH 1003, ESI-MS m/z: 167.174 6 [M+H]" .
'H-NMR (400 MHz, DMSO-d) d: 2.49 (2H, t, J= 7.6
Hz, H-2), 2.73 (2H, t, J = 7.6 Hz, H-3), 6.61 (3H, m,
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H-2', 4', 6", 7.05 (1H, t, J = 7.6 Hz, H-5"), 12.09 (1H,
s, 1-COOH), 9.25 (IH, s, 3’-OH); '3C-NMR (100
MHz, DMSO-ds) o: 171.4 (C-1), 35.5 (C-2), 30.6
(C-3), 142.6 (C-1'), 115.4 (C-2"), 157.6 (C-3'), 113.2
(C-4"), 129.6 (C-5"), 119.1 (C-6"). Z#& 70 HT 'TH-NMR.
BC-NMR, HE53CHkiEDINE, Seth&d®w 1N
3-(3-F k- HL)-IN IR -

a5 2. AtERS (B, mp96~97 C,
773N CioH1203, ESI-MS m/z: 181.185 5 [M+
H]", 'H-NMR (400 MHz, DMSO-ds) 6: 2.58 (2H, t,
J =17.6 Hz, H-2), 2.76 (2H, t, J = 7.6 Hz, H-3), 6.61
(3H, m, H-2, 4, 6'), 7.05 (1H, t, J = 7.6 Hz, H-5),
9.30 (1H, s, 3'-OH), 3.58 (3H, s, 1-OCH3); '3C-NMR
(100 MHz, DMSO-ds) 6: 173.0 (C-1), 35.1 (C-2), 30.5
(C-3), 142.2 (C-1'), 115.4 (C-2"), 157.7 (C-3'), 113.4
(C-4"), 129.6 (C-5"), 119.1 (C-6"), 51.6 (-OCH3). LAl
il 5 SRR aE I R, SR EY) 2 R 3-(3-FR k-
IRHL)- PR H i

e 3: AEE S (E47), mp 133~134 C,
71N CoHgO,, ESI-MS m/z: 149.168 8 [M+H]",
'H-NMR (400 MHz, DMSO-d) 6: 7.68 (2H, m, H-2,
6), 7.42 (3H, m, H-3~5), 7.60 (1H, d, J = 16.0 Hz,
H-7), 6.54 (1H, d, J = 16.0 Hz, H-8), 12.46 (1H, s,
-COOH); "*C-NMR (100 MHz, DMSO-ds) J: 130.5
(C-1), 128.5 (C-2), 129.2 (C-3), 119.5 (C-4), 129.2
(C-5), 128.5 (C-6), 134.5 (C-7), 144.2 (C-8), 167.8
(C-9). Z#& 0 HT 'TH-NMR. C-NMR, 5 kIR
EUINTR, a3 AR

&Y 4: AEEE (E46), mp 156~157 C,
437N CioH1204, ESI-MS m/z: 197.170 8 [M+
H]*, 'H-NMR (500 MHz, DMSO-ds) d: 3.05 (2H, t,
J = 6.5 Hz, H-2), 3.75 (2H, t, J = 6.5 Hz, H-3), 7.44
(1H, t, J=2.0 Hz, H-2"), 6.86 (1H, t, J = 8.0 Hz, H-5"),
7.51 (1H, dd, J = 8.0, 2.0 Hz, H-6), 4.57 (I1H, s,
3-OH), 9.97 (1H, s, 4'-OH) 3.82 (3H, s, 3-OCHs);
BC-NMR (125 MHz, DMSO-ds) 6: 197.5 (C-1), 41.2
(C-2), 57.5 (C-3), 119.2 (C-1"), 115.2 (C-2"), 151.9
(C-3), 147.8 (C-4"), 1114 (C-5'), 123.4 (C-6'), 55.8
(3-OCH3). ZE&70HT '"H-NMR. *C-NMR, 5 C#k
FraESI R B A9 4 O 3-hydroxy-1-(3-methoxy-
4-hydroxyphenyl) propan-1-one.

th&W 5. AERHA, mp 163~164 C, 4T
N C1H140s, ESI-MS m/z: 227.163 3 [M+H]",

'H-NMR (500 MHz, DMSO-ds) 6: 3.10 (2H, t, J = 6.5
Hz, H-2), 3.76 (2H, t, J = 6.0 Hz, H-3), 7.24 (2H, s, H-2',
6'), 9.34 (1H, s, 4-OH) 3.82 (6H, s, 3', 5-OCH;); '*C-
NMR (125 MHz, DMSO-ds) d: 197.3 (C-1), 41.2 (C-2),
57.3 (C-3), 127.6 (C-1"), 106.3 (C-2), 147.8 (C-3"), 141.1
(C-4"), 147.8 (C-5'), 106.3 (C-6'), 57.4 (3'-OCH3), 57.5
(5-OCH3). ZE&70HT '"H-NMR. *C-NMR, 53k
fRIEWIX I, LAY 5 N 3-hydroxy-1-3,5-
dimethoxy-4-hydroxyphenyl) propan-1-one.

tEY 6: R EMRY, mp 163~164 C,
ﬁ’%fﬁy\] Ca0H2207, ESI-MS m/z: 375.107 2 [M+
H]". 'H-NMR (400 MHz, DMSO-ds) 6: 6.74 (1H, d,
J = 1.6 Hz, H-2), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.67
(1H, dd, J = 8.0, 1.6 Hz, H-6), 2.40, 2.60 (2H, d, J =
9.6 Hz, H-7), 2.36 (1H, m, H-8), 3.94 (2H, d, J = 8.4
Hz, H-9), 6.65 (1H, d, J = 1.6 Hz, H-2"), 6.69 (1H, d,
J=8.0 Hz, H-5"), 6.60 (1H, dd, J = 8.0, 1.6 Hz, H-6"),
3.00, 3.83 (2H, d, J = 12.6 Hz, H-7"), 8.76 (1H, s,
4-OH), 8.85 (1H, s, 4'-OH), 3.70 (3H, s, 3-OCHj3),
3.70 (3H, s, 3'-OCH3); '*C-NMR (100 MHz, DMSO-
ds) d: 130.3 (C-1), 113.0 (C-2), 145.1 (C-3), 147.8
(C-4), 115.7 (C-5), 121.6 (C-6), 31.0 (C-7), 43.1
(C-8), 70.3 (C-9), 126.7 (C-1"), 114.7 (C-2'), 145.6
(C-3"), 147.5 (C-4"), 115.4 (C-5"), 123.0 (C-6'), 40.4
(C-7", 74.7 (C-8'), 178.4 (C-9"), 55.8 (3-OCH3), 55.8
(3'-OCH3). %A/ #r 'TH-NMR. BC-NMR, 53
BRIRIEISI IR, e LAY 6 NSEIEM

EW 7. W AWK, mp 172~173 C,
7T 3N CoH2O0s, ESI-MS m/z: 391.170 2 [M+
H]*, "H-NMR (400 MHz, DMSO-ds) 0: 6.64 (1H, d,
J = 1.6 Hz, H-2), 6.62 (1H, d, J = 8.0 Hz, H-5), 6.80
(1H, dd, J = 8.0, 1.6 Hz, H-6), 2.14, 2.90 (2H, d, J =
14.0 Hz, H-7), 3.57, 421 (2H, d, J = 9.2 Hz, H-9),
7.01 (1H, d, J= 1.6 Hz, H-2"), 6.66 (1H, d, J = 8.0 Hz,
H-5"), 6.48 (1H, dd, J = 8.0, 1.6 Hz, H-6"), 2.49, 2.96
(2H, d, J = 14.0 Hz, H-7), 8.72 (1H, s, 4-OH), 5.25
(1H, s, 8-OH), 8.72 (I1H, s, 4-OH), 6.20 (1H, s,
8'-OH), 3.70 (3H, s, 3-OCH3), 3.70 (3H, s, 3'-OCH3);
BC-NMR (100 MHz, DMSO-ds) 6: 127.4 (C-1), 115.0
(C-2), 147.0 (C-3), 145.3 (C-4), 116.1 (C-5), 122.7
(C-6), 36.1 (C-7), 77.4 (C-8), 74.7 (C-9), 126.9 (C-1"),
114.5 (C-2), 147.4 (C-3'), 145.3 (C-4"), 115.4 (C-5"),
124.2 (C-6"), 37.2 (C-7"), 79.0 (C-8"), 178.3 (C-9"),
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55.8 (3-OCH3), 55.9 (3'-OCH3). 443 #t "H-NMR.
BC-NMR, H53CHkiRENINE, St &% 71N
LY ERE v

tEY) 8: W AR, mp 159~160 C,
2 F AN CoH2O0s, ESI-MS m/z: 359.201 6 [M+
H]*, 'H-NMR (400 MHz, DMSO-ds) J: 6.60 (1H, d,
J=1.6 Hz, H-2), 6.47 (1H, d, J = 8.0 Hz, H-5), 6.68
(1H, dd, J = 8.0, 1.6 Hz, H-6), 2.46, 2.38 2H, d, J =
9.2 Hz, H-7), 2.42 (1H, m, H-8), 3.86, 4.07 2H, t, J =
8.4, 7.2 Hz, H-9), 6.74 (1H, d, J = 1.6 Hz, H-2'), 6.58
(1H, d, J = 8.0 Hz, H-5"), 6.65 (1H, dd, J = 8.0, 1.6
Hz, H-6"), 2.74, 2.80 (2H, dd, J = 14.0, 7.2 Hz, H-7"),
2.67 (1H, m, H-8"), 8.79 (1H, s, 4-OH), 8.82 (1H, s,
4'-OH), 3.71 (3H, s, 3-OCH3), 3.72 (3H, s, 3'-OCH3);
BC-NMR (100 MHz, DMSO-ds) 6: 129.2 (C-1), 112.9
(C-2), 147.7 (C-3), 145.2 (C-4), 115.6 (C-5), 121.9
(C-6), 37.2 (C-7), 46.0 (C-8), 71.0 (C-9), 129.9 (C-1"),
113.7 (C-2"), 147.8 (C-3"), 145.4 (C-4"), 115.7 (C-5"),
121.9 (C-6'), 34.0 (C-7"), 40.4 (C-8'), 178.9 (C-9"),
55.8 (3-OCH3), 55.8 (3'-OCH3). ZE& 43 #t "TH-NMR.
BC-NMR, H53CHkiRkENINE, Seth &9 8 N
BIANEE

EY 9: W EMRY, mp 171~172 C,
71 AN CooH2Os, ESI-MS m/z: 359202 1 [M+
H]*, 'H-NMR (400 MHz, DMSO-ds) J: 6.79 (1H, d,
J = 1.6 Hz, H-2), 6.63 (1H, d, J = 8.0 Hz, H-5), 6.70
(1H, dd, J = 8.0, 1.6 Hz, H-6), 3.52 (2H, s, H-7), 3.86,
4.68 (2H, s, H-9), 6.83 (1H, d, J = 1.6 Hz, H-2"), 6.63
(1H, d, J = 8.0 Hz, H-5'), 6.70 (1H, dd, J = 8.0, 1.6
Hz, H-6'), 3.73 (2H, s, H-7"), 8.89 (1H, s, 4-OH), 8.80
(1H, s, 4-OH), 3.64 (3H, s, 3-OCH;), 3.69 (3H, s,
3'-OCH3); *C-NMR (100 MHz, DMSO-ds) &: 129.2
(C-1), 112.9 (C-2), 147.7 (C-3), 1452 (C-4), 115.6
(C-5), 121.9 (C-6), 37.2 (C-7), 46.0 (C-8), 71.0 (C-9),
129.9 (C-1'), 113.7 (C-2'), 147.8 (C-3"), 145.4 (C-4"),
115.7 (C-5"), 121.9 (C-6'), 34.0 (C-7"), 40.4 (C-8"),
178.9 (C-9"), 55.8 (3-OCHj3), 55.8 (3'-OCH3). £557
T 'TH-NMR. BC-NMR, FF53CHRRIE N, %
FEWAEY 9 N 2 (5H)-furanone-3,4-bis [(4-hydroxy-
3-methoxyphenyl) methyl].

&P 10: R AHRY), mp 169~170 C,
2 F 3N CaoH2006, ESI-MS m/z: 357.106 6 [M+
H]*, 'H-NMR (500 MHz, DMSO-ds) J: 6.74 (1H, d,

J =15 Hz, H-2), 6.91 (1H, d, J = 8.0 Hz, 5-H), 6.64
(1H, dd, J = 8.0, 1.5 Hz, H-6), 2.58, 2.92 (2H, d, J =
14.0 Hz, H-7), 3.68 (1H, m, H-8), 4.16, 4.26 (2H, d,
J=9.2 Hz, H-9), 7.30 (1H, d, J = 1.5 Hz, H-2"), 7.24
(1H, d, J = 8.0 Hz, H-5"), 6.69 (1H, dd, J = 8.0, 1.5
Hz, H-6), 7.38 (1H, d, J = 1.5 Hz, H-7'), 8.80 (1H, s,
4-OH), 8.80 (1H, s, 4'-OH), 3.83 (3H, s, 3-OCHj3),
3.77 (3H, s, 3'-OCH3); '*C-NMR (125 MHz, DMSO-
ds) d: 136.8 (C-1), 113.8 (C-2), 148.3 (C-3), 145.7
(C-4), 116.0 (C-5), 125.7 (C-6), 36.5 (C-7), 38.8
(C-8), 69.7 (C-9), 129.2 (C-1"), 114.5 (C-2'), 149.4
(C-3'), 148.0 (C-4"), 116.4 (C-5"), 125.6 (C-6"), 124.9
(C-7"), 121.7 (C-8'), 172.5 (C-9"), 56.0 (3-OCH3), 56.2
(3-OCH3). Zi&70HT '"H-NMR. *C-NMR, 5 3C#k
BN, e A 10 04 acutissimalignan B

EY 11: BEOTERH AR, mp 201~
202 °C, 43 ¥ 3N Ca0Hi1606, ESI-MS m/z: 353.201 1
[M+H]", 'H-NMR (400 MHz, DMSO-ds) o: 7.87
(1H, s, H-1), 7.09 (1H, s, H-5), 7.46 (1H, s, H-8), 5.42
(2H, s, H-2a), 6.85 (1H, d, J = 2.0 Hz, H-2"), 6.90 (1H,
d, J = 8.0 Hz, H-5"), 6.69 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 9.18 (1H, s, 6-OH), 9.81 (1H, s, 4-OH), 3.94
(3H, s, 7-OCH3), 3.74 (3H, s, 3-OCH3); "*C-NMR
(100 MHz, DMSO-ds) J: 117.6 (C-1), 118.6 (C-2),
138.8 (C-3), 139.1 (C-4), 106.9 (C-5), 151.6 (C-6),
148.0 (C-7), 109.2 (C-8), 128.8 (C-9), 132.6 (C-10),
68.2 (C-2a), 169.9 (C-3a), 126.2 (C-1'), 114.7 (C-2"),
147.3 (C-3"), 146.5 (C-4'), 115.3 (C-5"), 122.3 (C-6"),
56.4 (7-OCH3), 56.4 (3'-OCH3). ZE& 73 H1 'TH-NMR.
BC-NMR, HE53CER#FESXE, ZEHEY 1
°A detetrahydroconidendrin.

&EW 12: EEOTLERH A, mp 218~
219 °C, 7 TR N CaH60s8, ESI-MS m/z: 419.184 4
[M+H]", 'H-NMR (500 MHz, DMSO-ds) J: 8.32
(2H, brs, 4, 4-OH), 6.61 (4H, s, H-2', 6', 2", 6"), 4.62
(2H, d, J = 4.0 Hz, H-4, 8), 4.17 (2H, dd, J= 9.0, 7.0
Hz, H-2, 6), 3.78 (2H, d, J = 3.5 Hz, H-2', 6'), 3.76
(12H, s, 3', 5', 3", 5"-OCH3), 3.06 (2H, m, H-1, 5);
BC-NMR (125 MHz, DMSO-ds) 6: 54.1 (C-1, 5), 71.5
(C-4, 8), 85.8 (C-2, 6), 131.9 (C-1', 1"), 104.0 (C-2,
6', 2", 6"), 148.3 (C-3', 5', 3", 5"), 135.2 (C-4', 4"),
56.4 (3', 5, 3", 5"-OCH3). ZE&4rH "H-NMR.
BCNMR, H53CERfE! I, Seihay 12
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EY 13: REGBTLERHAK, mp 206~
207 °C, 4R A C2iHnO7, ESI-MS m/z: 397.140 6
[M+H]", 'H-NMR (500 MHz, DMSO-ds) o: 7.20
(1H, s, H-2), 7.20 (1H, s, H-6), 10.24 (1H, s, 9-CHO),
6.92 (1H, s, H-2"), 7.54 (1H, s, H-6"), 2.73 (2H, t, J =
8.0, 7.5 Hz, H-7"), 1.79 (2H, m, H-8'), 3.45 (2H, d, J =
15.0 Hz, H-9"), 9.26 (1H, s, 4-OH), 4.48 (1H, s,
9-OH), 3.89 (3H, s, 3-OCHj3), 3.89 (3H, s, 5-OCH3),
3.98 (3H, s, 3'-OCH3); *C-NMR (125 MHz, DMSO-
ds) 0: 118.3 (C-1), 107.3 (C-2), 148.8 (C-3), 139.7
(C-4), 148.8 (C-5), 107.3 (C-6), 165.8 (C-7), 127.4
(C-8), 187.4 (C-9), 141.2 (C-1'), 109.6 (C-2"), 144.7
(C-3"), 140.8 (C-4"), 116.3 (C-5"), 113.0 (C-6'), 32.6
(C-7"), 35.3 (C-8'), 60.6 (C-9'), 56.9 (3-OCH3), 56.9
(5-OCH3), 56.4 (3'-OCHs3). Zi& 70 #T "H-NMR.
BC-NMR, 5 CERRIE"SIX R, SEh &9 13
A 3,3",5-trimethoxy-4',7-epoxy-8,5'-neolignan-7-ene-
4,9,9'-triol-9-aldehyde.

EY 14: AETEEEA AR, mp 112~113 C,
71 AN CuH09, ESI-MS m/z: 435.172 2 [M+
H]", 'H-NMR (500 MHz, DMSO-ds) d: 7.32 (1H, s,
H-2), 7.32 (1H, s, H-6), 4.22 (1H, m, H-8), 4.82, 4.17
(2H, m, H-9), 6.61 (1H, s, H-2'), 6.61 (1H, s, H-6"),
4.55 (1H, d, J = 8.0 Hz, H-7"), 2.46 (1H, m, H-8"),
3.53 (2H, m, H-9'), 9.40 (1H, s, 4-OH), 8.28 (1H, s,
4'-OH), 3.84 (3H, s, 3-OCH3), 3.84 (3H, s, 5-OCH3),
3.75 (3H, s, 3'-OCHs), 3.75 (3H, s, 5-OCHj);
BC-NMR (125 MHz, DMSO-d) 6: 126.9 (C-1), 106.7
(C-2), 147.8 (C-3), 141.3 (C-4), 147.8 (C-5), 106.7
(C-6), 197.8 (C-7), 48.8 (C-8), 70.0 (C-9), 131.9
(C-1"), 104.3 (C-2"), 148.0 (C-3), 135.1 (C-4'), 148.0
(C-5'), 104.3 (C-6'), 83.2 (C-7'), 53.6 (C-8), 60.1 (C-9"),
56.1 (3-OCH3), 56.1 (5-OCH3), 56.3 (3'-OCH3), 56.3
(5-OCH3). #4778 'TH-NMR. C-NMR, 53
BRREO I, S A E ) 14 R TOI0ER o

&M 15 WAL ELH K, mp 130~
131 °C, 413N CioH220s, ESI-MS m/z: 359.169 9
[M+H]". 'H-NMR (400 MHz, DMSO-ds) 0: 6.62
(1H, s, H-2), 6.62 (1H, s, H-6), 4.71 (1H, t, J= 5.0 Hz,
H-7), 3.56, 4.53 (2H, m, H-8), 7.32 (1H, s, H-2"), 7.32
(1H, s, H-6'), 9.30 (1H, s, 4-OH), 8.24 (1H, s, 4'-OH),
3.71 (3H, s, 3-OCH3), 3.71 (3H, s, 5-OCH3), 3.81 (3H,

s, 3“OCH3), 3.81 (3H, s, 5-OCH3); "*C-NMR (100
MHz, DMSO-ds) d: 127.3 (C-1), 106.0 (C-2), 147.6
(C-3), 134.9 (C-4), 147.6 (C-5), 106.0 (C-6), 54.3 (C-7),
63.8 (C-8), 127.8 (C-1'), 106.8 (C-2'), 148.2 (C-3"), 141.0
(C-4'), 1482 (C-5'), 106.8 (C-6), 197.1 (C-7), 56.2
(3-OCH3), 56.2 (5-OCH3), 56.2 (3'-OCH3), 562 (5
OCHs). ZE&0HT 'TH-NMR. BC-NMR, 5 3CHkK
TEPONTHE, HhsE LA 15 N tarennone.
4 g

KNRBNARIEZRRAEGHEEY T EWRN

B, EILREN. B, IReEM. hEENTh

SrEARRNEEERRNEMAREREZ, A
FH IRAE M BRI — R I 28N = R AR R
RRUED, X LAl &Y [F R T 7 BEARA A
T« AHR 2 I LE W6 Rl 1 A 335 I o L A 355 1)
IR 2 —, SR AR A A 4 R
G 2= & ANAH R o B8 R B 2 T2 B8 01 R 2 K IR &
(G-lignin) WJHAR, 242 T PFE BICE Y+, M
PATT BN AR T HFEER IR (S-lignin)
REE TR, BIEHEYIAE N — P i
[ei il 1ib e B2 1) 2 AR, R BARX — R A TTFT
B AT A 0 R IRAEBAOAE Y S-lignin FIHEAL A 5
A B HAL

FEANG WY& A R, 2008
F Weng SRR TR R ORI, FAMEE ()
5 5 324kEEAE CYP84AL M5 T, 5 HEERE
(COMT) AWIFFiE (B, CYP84A1 ZJF FHEIE
B — A B . FIN, Weng %P2% CYP84 FK ik
(R Lt #E o R I R A0 R AEAE CYP788ATL, M
MBI — RIVAABERN T T EEAT A KB+,
HEMZS MIEA R T HAFAE CYP788A1 B, CYP F ik
(AN R TR, AR A LI b SR ERIE .
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