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- Compounds from Heartwood of Taxus cuspidata and
Their Antioxdative Activities -
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Fistggo] $59% F5 AA oerg F222HE Sephadex LH-20, centrifugal partition chromato-
graphy (CPC), silica gel column chromatography 5% o] 43lc] 53¢ gg2g et o, NMR. Mass
spectrometry 52| 717184 2% taxane 3329 taxusing H %89 lignang) isolariciresinol (4, 4, 9,
9'-tetrahydroxy-3", 5-dimethoxy-2, 7'-cyclolignan). lariciresinol (4, 4', 9-trihydroxy-3, 3’-dimethoxy-7,
9"-epoxylignan), taxiresinol (3, 4, 4’ -tetrahydroxy-3'-methoxy-7, 9'~epoxylignan) 2 isotaxiresinol (3,
4,4, 9, 9"-pentahydroxy-5-methoxy-2, 7'-cyclolignan)& z}2} B4 s} ol& v d 3§E e zEgry
2ATE FAstl A FEE AYT A taxusing A 3F9) lignan 8}3HES1 isolariciresinol,
lariciresinol, isotaxiresinol 2% HAghatala]l @ FAAsIA B} B2 o)z aA5S Lt o] atkste
Aol 58 Ao AEint. olabe] Ay 29 Az oee E2FEEY 5 FHHHAYL o] A Ho
719k8h= Aoz Algs Q).

ABSTRACT

Antimicrobial and antioxidative activities of heartwood extractives of domestic species were investigated
to develop a natural fungicide or preservative, Four lignan derivatives and one taxane were isolated from
heartwood of Taxus cuspidata which has been selected due to its high antioxidative activity among the
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tested species. The chemical structures were identified as : taxusin, isolariciresinol (4,4’, 9, 9'-tetrahydroxy-3’,
S-dimethoxy-2, 7’-cyclolignan), lariciresinol (4, 4, 9-trihydroxy-3, 3’-dimethoxy-7, 9"-epoxylignan), taxiresinol
(3, 4, 4, 9tetrahydroxy-3"-methoxy-7, 9’-epoxylignan) and isotaxiresinol (3, 4, 4’, 9, 9’-pentahydroxy-
5-methoxy-2, 7"-cyclolignan) on the basis of spectroscopic data and their chemical correlations.

According to the results of free radical scavenging activity, isolariciresinol, lariciresinol and isotaxiresinol
showed higher radical scavenging activity than those of a-tocopherol and butylated hydroxytoluene
(BHT), the strongest natural and synthetic antioxidants. However, taxusin did not show any free radical
scavenging activity. In this regard, it could inferred that high antioxidative activity of extractives of T
cuspidata was derived from isolariciresinol, lariciresinol and isotaxiresinol.

Keywords: Taxus cuspidata, Taxaceae, taxusin, isolariciresinol, lariciresinol, taxiresinol, isotaxiresinol
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5 (Taxus cuspidata) & FE3}o| &a}= 42
Fog geuet A9 ¥ 700~2,500 mell o]&
= A AAEe, FF E% J7] B¥ic}
dub oz ygtgoe] et WeEE Fou) 0%
ol §717F @i EAo] & H]23 Eoko) A 2 =}a}
B, BAE 22, FA, A 2 A2 A 5
S 2 de] ALgE gluk(e], 1993).

TEI FEo Jio A3 ATE L7 HABE A
ZtHo] AT Be AT77} o] 20y taxane &
LZA1Q] normal taxanes. 3, 11-cyclotaxanes, 11 (15
—1)-abeotaxanes, 2 (3—20)-abeotaxanes, 11 (15
—1), 11 (10—9) bisabeotaxanes, pretaxanes H
%3 non-taxoid higher isoprenoids 3+3-ET}
lignans, flavonoids, sugar derivatives& H]&3 1|
F BE T 37099%F ) HEEC) g - ERFYct
(Luciano et al, 1993: Giovanni et al, 1992; Das et
al, 1993: Virinder et al, 1999). 28]11 o] $E o)A
welE e gl BEXE taxole] arerar
ol B3 A7t FFH o o] FojH o FH o=
toxol®] g4 FHAo| Hosh= FHo) Wi AT
(Walker & Croteau, 2000a: 2000b)7} gHutals] =
g3 9},

& AdTe 2FEEY PSRl 953 How
Uehd FEoRHE) (0] B 1999) PAsIE AL w
Atz 24& @)k, NMR 59 B36b% uhy
o8 189 3T RE TAS A AN s

moE

2. Mz 3 dhH
21. NN =

TATFFORE 19963 59 JAATY G
(A AT olFH)oM AR 4 303N (F
127 28 cm)e] FEG ALt

A2 o] SHA2 & 8
S Az FE A9 of
e 2FEEL EES H294 95% dEe
(ethanol, EtOH)oll 72A17H4 2 A1A 33] 2z3
F 40ToAA 2} - B FET). WY)A dojr FE
A oAEE 2FEEL 4898 2 (petroleum
ether), Tlol&lol 6 2 (diethyl ether, Et,0) 2 o=
oAl el o] E (ethyl acetate, EtOAc) 9] Rz 52}
A&t Fgsict.

2.3. 7|7| &4

@2 35HEe) BA#E JEOL JMS-600WS AM&
&t electron impact mass spectrometry (EI-MS)
2 F4sgen, 72 BAS 98 g eEiy
¥ (nuclear magnetic resonance: NMR)2.2 'H-
“C-NMR, 'H-'H COSY (Correlation Spectroscopy),
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NOESY (NOE Spectroscopy), HMQC (‘H Detected
Multiple Quantum Coherence), HMBC ('H Detec-
ted Multiple Bond Connectivity) & Z43st5c}.
NMR 771 #5713 2997 A28 49
Bruck AMX-500& A}-8-315om "‘c‘?*l W BF
2 E tetramethylsilane (TMS)& AM351%it},

2489 gslgae DPPH (1, 1-
diphenyl-2-picrylhydrazyl) ol ©)gF Zz|a}lt)zt 24
& o|&3te] (o] . 20000 wat AEIc}.

& YFollEz 7Hg

32 2ol ol &
o9} - BB} SR 1(206 mp)% AL
S5 12 77184 datats B85 2o BIMS

m/z © 504 (M"), 444 (base ion), 402, 384, 342.
300, 282, 264, 249, 240, 221, 133, 119, 105. 'H-
and "C-NMR (Table 1). 'H-"H COSY correlations
t H-1-H-14, H-2>H-3, H-6-H-7, H-9—H-10,
H-13-H-14, Ha-14<Hb-14, Me-16-Me-17. NOESY
correlations H-5-H-20. H-9-Me-16/Me~17/
Me-19, H-10-Me-18, Me-16—>Me-17.

252 3EE 1

EFEE9 Et0 7H-5-Z silica gel column 32
eS| (HE 0 7.5%17 cm, £%89] ; CHCl-
methanol (MeCH) = 1:0~0:1, v/v)el 93} 500 mL
A BE2AA 04 B}, 72 BAEe =g

2ukEE (silica gel 60 Fuse, 70890 : toluene-
ethyl formate-formic acid = 5:4:1, v/v/viol 93]
5702 REE(F-1~F-5)2 Wy,

o] 57 ¥
column Z2vpE 1o}y (Y

w8 F 2dAel F-2 B¥E-S silica gel
; 4.5X60 cm, &8

HES} - ALY

v CHCl-MeOH = 50:1, v/v)ol ol 47)) 23
E(F-2-1~F-2-)2 W¥m, o] 3 F-2-3 By
(3.03 g)& t}A silica gel column FZvhE7H )
(F% 1 7.0%32 cm, 28" : dichloromethane-
acetone = 7:1, v/v)le] 3709] REE(F-2-3-1~
F-2-3-3) 2 WQlt}, o] & 294 R F-2-3-2
(1.57 g) & Sephadex LH~20 column ﬂiU}EZLE}u]
(A 6.5%30 em, §& 80 : MeOH)Z 371¢) &3

&(F-2-3-2-1~F-2-3-2-3) & %3, F-2-3-2-2 &
Y=(1.20 g) & v silica gel column A Zwv}E 18}
A (Z& : 4.5%55 cm, %81 : benzene-EtOAc-
MeOH = 20:7:1, v/v/viZ 3719 BEEE(F-2-3-2-
2-1~F-2-3-2-2-3) & A} o} & F-2-3-2-2-2
o] &3 %S’—:‘?"Ei T FAY AR AFE 1
(403 meg) & dejslgint.

3eHE 09 717134 datat o2 2o} EI-MS
m/z 360 (M"), 342, 311 (base ion), 284, 241,
206, 175, 137, 115. '"H-NMR (500 MHz. CD;0D) :
8 1.73 (1H, m, H-8"). 1.95 (I1H, m. H-8), 2.73
(2H, d. J = 7.9 Hz, H-7), 3.36 (1H, dd. J = 4.3,
11.0 Hz, H-9"), 3.60~3.70 (3H, m, H-9, 9), 3.73
(3H, s, OMe-3"), 8.75 (3H, s, OMe~5). 3.76 (1H.
m, H-7'), 6.13 (1H, s, H-6), 6.57 (1H, dd. J =
1.8. 7.9 Hz, H-6"), 6.61 (1H, 5, H-3), 6.63 (1H, 4.

J = 18 Hz. H-2), 6.69 (1H, d. J = 7.9 Hz,
H-5'). "C-NMR (125 MHz, CDsOD) : & 33.58 (¢,
C-7), 40.00 (d. C-8), 48.01 (d. C-7), 48.06 (d.

C-87), 56.33 (g, OMe-3"), 56.38 (g, OMe-5). 62.22
(¢, C-97), 65.94 (¢, C-9), 112.37 (d. C-3), 113.78
(d, C-2, 11597 (d, C-5). 117.35 (d. C-6),
120.66 (d, C-6"), 129.00 (s, C-1), 134.16 (s, C-2).
138.62 (s, C-17), 145.27 (s, C-4), 145.94 (s, C-4"),
147.21 (s, C-5), 149.02 (s. C-3"). HMBC corre-
lations : H-3-+C-1/C-5, H-6—C-2/C-4, H-7—~C-2/
C-3/C-6/C-8'/C-9. H-2'—(-4'/C-6'/C-7". H-5—
C-1'/C-3", H-6"—C-2'/C-4', H-7"-C-1/C-2'/C-6"/
C-9', H-9'—C-8/C-8'. NOESY correlations : H-7
«>H-3/H-8'/H-9, H-6<>H-2'/H-6".
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253, 3tgtg I

Et:0 ¥+8& 5 F-3 (18.0 )2 silica gel column
AZvtEEE (FH 0 7.0%35 cm, £% 81 ; ben-
zene-EtOAc-MeOH = 20:7:1, v/v/v)E o] &3}o] 6
A £HE (F-3-1~F-3-6)2 }prlon o] &
F-3-4 #£¥8%(3.0 g)& Sephadex LH-20 column =
ZreEneb] (HY ;) 6.5%30 cm. £3589 ; MeOH,
80% MeOH]}& 23] AAlsle] 3709 HEE(F-3-
4-2-1~F-3-4-2-3) & g F, o] 3 F-3-4-2-29) &
HE(1.30 g8 CPC (&4 ; CHCl3-MeOH-H:0
= 35:65:40, v/v/v)& o8&l 349 REE(F-3-
4-2-2-1~F-3-4-2-2-3) & Y}¥Au} thA] F-3-4-9-
2-2 ¥¥£(930 mg) ¥ silica gel column A &ZrFE T
29 (H¥ ¢ 25%x38 cm, £&47 : CHCl-MeOH
= 10:1, v/vlol 28l 5 mLA &&A1A 5072 B
skl TLCHIA UvaAg ZAs 3o Ryz
(F-3-4-2-2-2-1~TF-3-4-2-9-2-3) & At} o] & 1
Y= F-3-4-2-2-2-22 %€ ¥49 249 4= m
(220 mg)& Sd gt

5H3HE Mo 717184 datays th&3 2o}, EI-MS
m/z 360 (M*), 342, 311, 236, 221, 194, 180, 151,
137 (base ion). 'H-NMR (500 MHz, CD;OD) : &
2.36 (1H, m, H-8). 2.48 (1H, dd, J = 11.3, 13.4
Hz, H-7), 2.72 (1H, m. H-8"), 2.92 (1H, dd, J =
4.9, 13.4 Hz, H-7"). 3.62 (1H, dd. J = 6.4, 11.0
Hz, H-9), 3.71 (1H, dd. J = 6.4, 8.9 Hz, H-9).
3.81 (3H. s. OMe), 3.82 (1H. m, H-9). 3.83 (3H,
5. OMe), 3.97 (IH, dd, J = 6.4, 8.2 Hz, H-9').
4.7 (1H. d, J = 6.7 Hz, H-T), 6.63 (1H, dd, J =
1.8, 7.9 Hz, H-6"), 6.71 (1H. 4. J = 7.9 Hz,
H-57), 6.76 (2H, m. H-5, 6), 6.79 (1H, d. J = 1.8
Hz, H-2), 6.90 (I1H. d J = 1.8 Hz, H-2).
BC-NMR (125 MHz, CD;0D) : & 33.65 (¢, C-77),
33.65 (d. C-8), 54.05 (d. C-8), 56.38 (g, OMe X
2). 60.46 (¢, C-9), 73.52 (¢, C-9'). 84.04 (d. C-7),
110.66 (d. C-2), 113.42 (d, C-27), 115.98 (d, C-5),
116.19 (d, C-5'), 119.81 (d, C-6). 122.18 (d.
C-6"), 133.53 (s, C-1), 135.75 (s, C-1), 145.82 (s.
C-4), 147.05 (s, C-4), 148.99 (s, C-3. 3'). HMBC

correlations : H-2--C-21/C-3/C-4/C-6, H-5-C-1/
C-3. H-5'—C-1/C-3", H-6—(C-2//C-4, H-6—
C-2, H-T-C-2'/C-8/C-9, H-7-C-2/C-6/C-9',
H-8"->C-7/C-7'/C-8/C-9, H-8—-(C-7/C-9/C-9'/C-1,
H-9'-C-7'/C-7/C-8, H-9-C-7/C-8/C-8'. NOESY
correlations @ H-7"«>H-2". H-9-H-2"/H-2, H-T«

H-2/H-6.
254 38E IV

9] F-3-4 £ 8 E(1.85 g) & silica gel column =2
2otEDehd] (Y 1 3.0X33 cm, £3589 ; CHCl-
MeOH = 10:1, v/v)& 10 mL# 557)2 23 3}e] 3
e} EEE(F-3-4-1~F-3-4-3) 2 }¥9lon o=
F-3-4-3 #EERE 44 32 NV (16
mg) & 9Elsksint

SHHE Ve 717184 data= e 2o} EI-MS
m/z : 346 (M", base ion), 328, 311, 297, 270. 241,
175, 123. 'H-NMR (500 MHz, CD;OD) : & 2.03
(1H, m, H-8), 2.43 (IH, dd. J = 11.6. 13.4 Hz.
H-7'), 2.67 (1H, m, H-8'), 2.88 (1H, dd. J = 4.9.
13.4 Hz, H-7"), 3.57 (1H. m, H-9), 3.65 (1H. dd.
J=6.1,82Hz, H-9), 3.75~3.80 (1H, m. H-8").
3.71 (1H, dd, J = 6.4, 8.2 Hz, H-9'), 3.81 (3H. s,
OMe). 3.82 (1H, m, H-9), 3.78 (3H, s, OMe), 3.90
(1H. dd. J = 6.1, 8.2 Hz, H-9"), 4.63 (1H. d. J =
6.7 Hz, H-7), 6.59 (1H. dd. J = 2.4, 7.9 Hz, H-6).
6.60 (1H, dd, J = 2.4, 7.9 Hz, H-6"). 6.67 (1H. 4.
J=T79Hz H-5),6.68 (1H, d, J = 7.9 Hz, H-5).
6.73 (1H, d. J = 2.4 Hz, H-2'), 6.74 (1H, d. J =
2.4 Hz, H-2). "C-NMR (125 MHz, CD;OD) : &
33.61 (¢, C-7'). 43.83 (d. C-8'), 54.06 (d. C-8).
56.35 (g, OMe-3"), 60.41 (¢, C-9), 73.44 (t. C-9').
83.92 (d, C-7), 113.40 (d. C-2°), 114.16 (d. C-2),
116.12 (d, C-5), 116.17 (d, C-5). 118.63 (d. C-6).
122.17 (d. C-6"), 133.55 (s, C-1"), 135.81 (5. C-1).
14579 (s, C-4. 4'). 146.32 (s, C-3), 148.97 (s,
C-3"). HMBC correlations : H-2-C-4/C-6/C-7.
H-2"-C-4'/C-6'/C-1", H-5-C-1/C-3. H-5—
C-1/C-4", H-6-C-2'/C-4, H-6'—C-1"/C-2"/C-4’.

—_ 35._.



o18F - o] % - A ES - YYH

H-7-C-2/C-6/C-8'/C-9, H-7—-C-1'/C-2'/C-6"/
C-8/C-9°, H-8—C-7'/C-8/C-9'/C-1, H-8—C-7/
C-8/C-9, H-9—C-7/C-8', H-9'—>-7/C-7'/C-8. OMe
—C-3". NOESY correlations : H-7'<H-2'. H-9«
H-6, H-7<H-2'/H-6, OMe—H-2',

255 FE V

ZFFE9 EtOAc 7MH%R(3.0 @& silica gel
column ZEZrtE1etd (Y © 7.0x34 cm, §3 &
v} benzene-EtOAc-MeOH = 7:4:1, v/v/v)3l 3
N BEHE(EA-1-EA-3)E 52k o] = EA-2
FHE(644 mg)& CPC [(8&&n) CHCls-
MeOH-H20 = 35:65:40, v/v/v]& ©] &8t 5 mLA
042 5% & UvaAel o8 3709 BEE
(EA-2-1~EA-2-3)2 Wtk o] 35 EA-2-2(498
mg) ¥+ZEE silica gel column (B © 2.5X40 cm.
&8 CHCls-MeOH = 10:1, v/V)2.2 5 mLA
807h= EHste] 3Me EHE(FEA-2-2-1~EA-2-
2-3) & WPERlen o] 5 BB EA-2-2-28 HE B
Mol FAY AA2 EE V (407 me)E @alE g
=

3HE Vol 7|78 datas= k&3 2t} EI-MS
m/z ¢ 346 (M", base ion), 328, 311, 297. 270. 241,
175, 123. '"H-NMR (500 MHz, CDsOD) : & 1.59
(1H, m, H-8), 1.93 (2H. m, H-8), 2.72 (2H. dd.
J=3.1.92Hz H-7), 3.38 (1H. dd, J = 4.3, 11.6
Hz, H-9"), 3.55~3.70 (4H, m, H-7. 9" ., 9), 3.75
(3H, 5, OMe-5), 6.16 (1H, s, H-6), 6.47 (1H, dd.
J=21,79Hz H-6), 649 (1H, d. J = 2.1 Hz.
H-2"). 6.60 (1H. s. H-3). 6.66 (1H. d. J = 7.9 Hz,
H-5"). ®C-NMR (125 MHz, CD;OD) : & 33.53 (¢,
C-7), 40.06 {(d, C-8), 47.78 (d, C-7'), 48.07 (d.
C-8'), 56.40 (g, OMe-5), 62.39 (¢, C-9'), 66.02 (¢,
C-9), 112.33 (d. C-3), 116.07 (d. C-5'), 117.25 (4,
C-27), 117.42 (d. C-6), 122.04 (d. C-6), 134.28
(s, C-1'), 144.64 (s, C-4"). 145.20 (s, C-4), 146.27
(s, C-3'), 147.11 (s, C-5). HMBC correlations :
H-2">C-3'/C-4'/C-6', H-6—C-1/C-4/C-5. H-5'—
C-1'/C-8", H-3—C-4/C-5. H-6'~>C-2'/C-4". H-T’

Table 1. 'H- and "®C-NMR data of taxusin ( 1)

in CDCl3
Position 'HY  J(Hz) C¥ H coupled with C”
1 183 m 4031d H-16
2(a) 167 m 2828 ¢t H-3 H14
b 174 m
3 304d 49 3797 d H-2, H-4, H5 HS,
H-19, H-20
4 14876 s H-3,H-20
5 531t 2652 7628d H-20
6@y 174m 2727t H-S
b 18 m
7@ 174 m 2731t HS H19
® 18 m
8 4288 s H-3,H9
584d 106 7742d H-10
10 604d 106 7250 d H9
1 13481 s H-9, H-10, H-13,
Me-16, Me-17, Me-18
12 13697 s H-10, Me-18
13 585 m 7069 d H-14
14(a) 104dd 75142 3187t H-1, H-2 H3
(b) 266 m
15 3922s H-10
16 112 s 3107 g H-15
17 158 s 2724q H5 Mel6
18 215 1480 g HI3
19 076 s 1769 q H3,H-7,H9
20@) 494d 15 11403 ¢+ H-S
(b)y s21d 15
50Ac 216s 16991s H-5
2175 ¢q
9-OAc 204 s 17036 s H-9
2080 g
10-0Ac 199 s 16988 s H-10
2100 g
13-0Ac 207 s 17035 s H-13
2138 g

a) in ppm; b) in HMBC spectrum.

—C-6", H-7-C-1/C-2, OMe—>C-5. NOESY corre-
lations : H-8'>H-2'/H-9", H-5"H-6".
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3.1. tte|E3le gt x

3.1.1. 3EE I (Taxusin)

TE AAR Fa4Re shtz AN s E
[ 2 AfolEH2 78R 2 HE Ao 248 Ao
2 RA2HA) 358 19 El-Mass 2 E o)A
EAke) 2 peak (M")7} m/z 50404 Vehgon &
8 o] peakZAME m/z 441, 402, 384, 342, 282,
264, 249, 133 FoIt}. ©] 5 m/z 441& ©] &=
2] base ion peak® YEFWITH B5HE 19 'H-NMR
2HEH A § 0.76 (3H, Me-19), § 1.12 (3H.
Me-16), 6 1.58 (3H. Me-17) ¥ & 2.11 (8H,
Me-18)¢] 12He) 333k 4709] singlete) Al
taxane 7|8 3ol £o}E methyl protondl] 5
s, ®3 ¢ 1.99 (3H, s, COCHs), & 2.04 (3H,
s, COCHs), & 2.07 (3H. s, COCH3) ¥ & 2.16
(3H, s, COCHs) 9l 4719] singlet®] Alm1dhe oka
ot 5719 methyl7lol Z+zt A&atct, 1e)a
8 490 (1H, d, J = 1.5 Hz, H-20) 2 & 5.21 (1H.
d. J = 1.5 Hz, H-20)2] 2709] doubleti= #3H9]
terminal methylene protonl H-20¢) 7]91&tc),
DEPT (45°, 90°, 135°)¢] 9J%t 31318 19 “c-
NMR £2#E el X & 28709] eta Alzido] Ue}
528, o] & methyl7]ol frefsh= Alsrde] 874,
methylene®] 578, tertinaryo] 674, 712]3 quater-
nary ©274 902 RIS eH o] & 5 114.039]
Al 0-209] methylene B A3},

3E 19 HMBC 2% E& oM+ Hi-16, Hy-17
proton® C-1, C-15, C-11 ®Asbe] wA} peak,
Hs-18% C-11, C-12, C-13, 18]3 Hs-199} C-3.
C-7. C-8 Ato]l 2 methylene protonel 7)9)1&}=
H-203} C-3, C-5 &29be] Wb peak® #4(Fig.
2y S8 10 6/8/6-ring system 729 338
A& AMAbelar 9oH(Hideyuki ef al, 1997). o]}e]
A, SFE 1S cyclic diterpenoid BH3HE¢)
taxusin®. 2 FAHAH(Fig. 1).

289 AelgAe A% 7D

3.1.2. 888 1 (Isolariciresinol)

F4e FAHY Ador ooy HYE o=
EI-MSAHEJ A #2to)2 peak (M)7} m/z 360
& Ui en, 'H-NMR 29E8 ¢ § 373 (3H,
OMe-3), 8 3.77 (3H, OMe-5")¢] 6Hol &)23l=
W2l singlets= C-3, C-5'9] ¥ A% s methoxyl
7l Z4zt 71R1Ek, A vehbE 5 6,13
(1H. s, H-6") ¥ 8 6.61 (1H, s, H-3)¢] 2712] A
22 HEFAA 1, 24,5 - 428 WEFS protonol
s 2O 2Z H-6", H-3'9) methine protone) 2zt
z} A%t E=3 6 1.73 (1H, m, H-8), & 1.95
(IH, m, H-8), & 3.76 (1H. m, H-7)9 374 9]
multiplet+= tetrahydronaphthalene ®87%2] H-8,
H-8" % H-79) proton, & 2.73 (2H, d. J = 7.9 Hz.
H-7")¢] doublet A|22¢2 H-7"¢] methylene proton
o A&

DEPTH ol 23t 813H8 9] “C-NMR 2= E o)
Az & 20709 Bha Alade] yehgon o) &
methylene®ll F#ll&te 8 33.58, 6 62.22, & 65.94
o] Al C-7', C-9, C-9'919] BhAo) ztz} A&
8}CH(San et al, 1993). =& 332 M9 HMBC
2 E G X guaiacyl 29 H-29 tetrahydro-
naphthalene ¥-&739] H-3'¢} C-7 Ale], z8]xm
H-73} C-1" Alojobe] 13} peakS &1 = ).
o2l Az} BFE M= 4, 4", 9, 9'-tetrahydroxy-
3. 5'-dimethoxy-2". 7-cyclolignan$] isolaricire-
sinol® FA43AtHFig. 1). o FFIEL Abjes
sachalinensisoll A % 2] SR tH Sasaya et al, 1980).

3.1.3. 388 I (Lariciresinol)

BE M T4 248 2902 vgsgon
EI-MSelA (M) 7} m/z 3602 eI 8Hge
M) 'H-NMR ~#E& oA § 3.81 (3H, 5, OMe).
d 3.83 (3H, s. OMe)9 6Hel Adsl= 2719
singleti= methoxyl”] protonell 7]913tc}. 183 A
AgES 6 6.68~6.90 Atele] vieh}E 679
proton Al-1g- Wakdiol S8l o] = 5 6.63
(1H. dd, J = 1.8, 7.9 Hz. H-6)2] double doublet,
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8 6.75 (1H, J = 79 Hz, H-5) ¥ 6 6.79 (1H. J
= 1.8 Hz. H-2)¢ 270¢] doublet A19& 4~
hydroxyl-3-methoxyphenyl71¢] H-6, H-5 & H-2
proton®l] Z+2} A48} (Pawan et al, 1994). 3
B43HE Mo NOESYA#EG M= H-2'9F H-7'.
H-9" proton Ate]. 2#]i H-2 proton® H-7 ¥
H-9"9] methylene proton}e] i} peake] Zxj]i=
olgol Mz ZHaa USS veh L ol

DEPT®e] |8t 313% Me| “C-NMR ~#|E o]
Mz & 20709 ©4 Al21d % methyl groupol] 43
SH= Aol 270, methylene©] 371, methine Bk
7F 97N, el 2 Eksle) 7)918h 45 whav) 67 &
AHRhE B &= ATk 5 40.06, 6 47.78,
d 48.07, & 66.229 4709 4 A4S tetrahy-
drofuran F-&7-39) C-8, C-7', -8 2 (-99] &4
of Zhzt A&kt ol el At sHEHE M 4, 4,
9-trihydroxy-3, 3'-dimethoxy-7, 9'-epoxylignan,
= lariciresinol 22§43 tHFig. 1). ©] 8§=
R o= SFEL Abies sachalinensis MM %
] = A (Takehara et al, 1980).

3.1.4. 88 IV (Taxiresinol)

FAe] AdAF o delg SFE VE Massol
A B2l peak (M7)7} m/z 346 Vbl Qleh. 3
#& Vo 'H-NMR 2#Ed 9] & 659 (1H, dd
J = 2.4, 7.9 Hz, H-6)9] 1HS AN2d# § 6.68
(1H. J=179Hz, H-5) 2 6 6.74 (1H, J = 2.4 Hz,
H-2)¢] 27§9] doublet®] A|-14-& 3, 4-dihydroxy-
phenyl7]9]  protonel 7]¢13c},  BEE e
PO-NMR 2=l Edd el & 19709 ga Aoy &
§ 114.06, & 116.17. & 118.639) 3709 &kx A1
g2 a8 9] catechol FETL2] -2, C-5. C-62]
gaol Zzh Aot o)Ake] A, IR Vi
3, 4. 4", 9-tetrahydroxy-3"-methoxy-7, 9'-epoxy-
lignang) taxiresinol 54 a}%tHFig. 1). o] 343t
&2 Indian Taxus baccata®l A Aol 2L w7 g
AHMujumdar et al, 1972).

HEs) - dog@

R=Me ; isolariciresinol (Il)
R=H : isotaxiresinol (V)

R=Me : lariciresinol (lIl)
R=H : taxiresinoi (IV)

Fig. 1. Compounds isolated from heartwood of
Taxus cuspidata.

Fig. 2. HMBC correlations for taxusin ( | ).

3.1.5. 88& V (Isotaxiresinol)

3}3HE V2 El-Mass 2HE o4 E2lo]& peak
(M)7} m/z 346& e oM, F8.0] & peakZ
M= m/z 328, 297, 180, 137 5& vtehigch. 3}5}
B VY 'HNMR 2#EZA § 375 (3H, s
OMe-5')9] &hr}e] singlete] Alm1de C-5'of 23
¥ methoxyl7]oll -2l 8tk A2p429] § 6.47 (1H,
J = 2.1, 7.9 Hz, H-6)¢] &}+2] double doublet, §
6.49 (1H, J = 2.1 Hz, H-2) ¥ & 6.66 (1H, J =
7.9 Hz, H-5)o419] 27§¢] doublet®] A 14de A&
ARl 1, 3, 4-3X% W] Aada H6 H-2 %
H-5919] protonell ztz} A48} =3 343te v
9 "C-NMR 2#EZe M= £ 19709] gha Al
ol Yehwton, o] F § 56.409 Al1ge C-5'%9)
methoxyl7]el 71918}, ®3+ 6 116.07, & 117.25,
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d 122.04%= C-5, C-2. C-6°] methine g0 ztz}
A&, o] An, e V=3, 4, 4, 9,
9'-pentahydroxy-5"-methoxy-2",  7-cyclolignan?l
isotaxiresinol® &4 & AvHFig. 1).

3.2. 2| E2H 2| Fitatety

FE 4 "Hil‘%ﬁ ©] 8 taxusin, isolariciresinol,
lariciresinol % isotaxiresinol®] M8 4 L =g
ez 2A% S FH8e] AT, 2 A o)E
3138 5 taxane 3329 taxusing A Q)% 3% 9]
lignan 8328 w29 Z719} tEo] gzt 47
ol S7h8le A%E B tHTable 2). hRTR A}
&8 HAIsAQ a-tocopherol @ 343 8FAks}A)
) butylated hydroxytoluene (BHT)E #-& 73ke

Hylot taxusin® FE7 F7hel % EMZ% &A%
o] Z7}a}7) era} aHAbslEFAIo) ujo- Aoz 3
GH A F, taxusin® 299 = 100 ug/mL—4

oM 2.7%] £7%& Ve W, Isola11c1resmol
lariciresinol ¥ isotaxiresinol =% 100 pg/mLe] *
LA 90% ©l4te] el 2A% S Uehiglen,
10 pg/mLAA I 59% o) o] £7%& eRe] 7}
7} 46.4% %} 45.9%9) 27%-& UYEA @ -tocopherol
= BHTEL}E S 2SS RYonsn gAo] &
P02 A EAT o] Aol A} FEo Al o
-’F""l S A (0] 5 1999) L o) &

shz Aeg AlgH T,

A
ML o e
= b

4. 4 E

TE A deg FEFE2RE  Sephadex
LH-20. CPC (centrifugal partition chromato-
graphy), silica gel column chromatography & o]
&3t 5F9 BYEL dalsv. dEl A gis)
¥ NMR, Mass 59 717184 & gt} 1 s}abp
25 483 3=l o) taxane 3HEEQ taxu-
sing ®£38}o] lignan?! 4, 4", 9, 9'-tetrahydroxy-
3. b-dimethoxy-2, 7'-cyclolignan (isolariciresinol).
4, 4, 9-trihydroxy-3, 3'-dimethoxy-7, 9'-epoxy-

FEEY g4 B A7)

Table 2. Antioxidative activities of isolated
compounds from heartwood of T.
cuspidata by DPPH free radical
scavenging model

Free radical scavenging

Compounds activity (%)
100 yg/mL10 yg/mL 1 pyg/mL
taxusin 27 15 10
isolariciresinol 915 59.2 294
lariciresinol 921 653 164
isotaxiresinol 93.0 593 68
a ‘tocopherol 923 464 04
butylated hydroxy- 925 459 75

toluene (BHT)

lignan (lariciresinol), 3, 4, 4°, 9-tetrahydroxy-3 -
methoxy-7. 9'-epoxylignan (taxiresinol) 2 3. 4,
4", 9, 9’-pentahydroxy-5-methoxy-2, 7 -cyclolig-
nan (isotaxiresinol) &.¥ ztz} EA 5} o)
5 AANERE wd]d taxusin, isolariciresinol.
lariciresinol % isotaxiresinold] Zlgt]d 2A%
& %t IS AR 2F taxusing
A 3% lignan #ES isolariciresinol,
lariciresinol, isotaxiresinol X% ¢l 2 &ajgrat
SR & g 275S dehlo] 3aalatA
of £ 7o g AP AT o)4te] A} FHo) A
A oEE 2329 2 AP E o)F A ¥

7190ehs Ao AR A
432

Lol =, ol8t, Zaly, HAEdh 1999, 425224 4
gEyel] #3 A1) AAFEES GF 2 s
49~ g aetega) 0L 82~89.

2 o1 %, AES, o8, 239, 2000 FEZZ 29| 4
"4%‘“01] 4?1 AT(I) 2B A o] b g shap

B 5238 28(2) 32~41
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