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W FE:. BB BRI R4 dsparagus filicinus ML 5. A& RATER . Sephadex LH-20. ODS A 1% & il %%
W O R AR AT Ay B alidk, JEILRE T (MS. 'H-NMR. PC-NMR) % b &gt ER  MFERRTTEMR 90%
CMERIMYPIE IR S B2 7 B33 16 MR EW, 2% %N 3-methoxynyasin (1), (+)-nyasol (2).
(—)-4'-O-methyl-nyasol (3). iso-agatharesinol (4). gobicusin A (5). 4-[5-(4-hydroxyphenoxy)-3-penten-1-ynyl] phenol (6).
1-methoxy-2-hydroxyl-4-[5-(4-hydroxy phenoxy)-3-penten-1-ynyl] phenol (7). gobicusin B (8). 1-O-p-coumaroyl-3-O-feruloyl-
glycerol (9). 1, 3-di-O-feruloylglycerol (10). &M (11). XFILFEHER (12). FIFER (13). WHEE (14). RIUAH
B (15). HHER (16). 45t Bxib&W 2 12 41, HAMLE Y 0 8 RN 5 B 1551
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Phenolic compounds from roots of Asparagus filicinus
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Abstract: Objective To study the chemical constituents from the roots of Asparagus filicinus. Methods Silica gel, Sephadex
LH-20, ODS column chromatography, and preparative TLC were used to isolate and purify the compounds. All the compounds were
identified based on spectral analysis (including MS, "H-NMR, and *C-NMR). Results Sixteen phenolic compounds were isolated
from 90% ethanol extract in the roots of A4. filicinus and were characterized as 3’-methoxynyasin (1), (+)-nyasol (2), (—)-4'-O-
methyl-nyasol (3), iso-agatharesinol (4), gobicusin A (5), 4-[5-(4-hydroxyphenoxy)-3-penten-1-ynyl] phenol (6), 1-methoxy-2-
hydroxy-4-[5-(4-hydroxyphenoxy)-3-penten-1-ynyl] phenol (7), gobicusin B (8), 1-O-p-coumaroyl-3-O-feruloylglycerol (9), 1,
3-di-O-feruloylglycerol (10), syringic acid (11), 4-hydroxybenzoic acid (12), fumalic acid (13), caffeic acid (14), trans-coniferyl
alcohol (15), and vanillic acid (16), respectively. Conclusion These phenolic compounds are isolated from A. filicinus for the first
time except compounds 2 and 12.
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ARV, AR AR T & BT T RGN %
ST, N1 E] 16 NMRRIAEY, 5l
%5 %€ N 3'-methoxynyasin (1), (+)-nyasol (2).
(-)-4'-O-methyl-nyasol (3). iso-agatharesinol (4).
gobicusin A (5). 4-[5-(4-hydroxyphenoxy)-3-penten-
1-ynyl] phenol (6). 1-methoxy-2-hydroxy-4-[5-(4-
hydroxyphenoxy)-3-penten-1-ynyl] phenol (7).
gobicusin B (8). 1-O-p-coumaroyl-3-O-feruloyl-
glycerol (9). 1, 3-di-O-feruloylglycerol (10). T %
FR (syringic acid, 11). XJFEFAHER (4-hydroxy-
benzoic acid, 12). FIZER (fumalic acid, 13). W
MR (caffeic acid, 14) XFAMEE (trans-coniferyl
alcohol, 15). FHE (vanillic acid, 16). FR{b&
W2 Ma2 4, AR S PIE E IR oy
[ESER
1 UHFES5HH

XRC—1 A0 A4 1D, 2D-NMR 35 7E5 AR
% (CD;0D, CDCl;, Pyridine-ds, CD;COCDs)
H1 ] Bruker AC 500 BZHEILHRACIE, LA TMS A
brs JFIE ESI-MS £E Brucker Esquire-LC J5i 4 Ll
5E; Sephadex LH-20 (25~100 um, Pharmacia Fine
Chemical Co., Ltd.), Chromatorex ODS (100~200
H, Fuji Silysia Chemical Co., Ltd.); #EfiX H. /2
038 F PRI RS H (0.20~0.25 mm) 21475 15 i
PR 77, A GFasy T2 (O IEE AR O 1
BV AR R AT PR 22 =) 7 s W R 0 e TT )4
AR - R R BT - 7K, 10%00 IR LI
WG RZ 2% A 0D, WHp e n# g .

FWRITEW T EREERAM AT, 45Kk
BB R B AT R R N R R T &
Asparagus filicinus Buchu. -Ham ) EupR .
2 RS SE

T RTT410.0 kg K, 90% LI nFA 1
PR3 K, dE e R, IKESHEL oy
5 AT (60~90 C)\ BER 4 FG. IE T AR,
IR IR E 84 g, IE T HRRE 250 go KR
CTERE A e AT Al BE-TE TR S0 U
RN T - KA e 0, 280 S SRR IR A (%
Sephadex LH-20. ODS A taikalifh, LA &)=
agaiftt, R G % 1~16.
3 HMETE

A 1. EEHIRBA, "H-NMR (500 MHz,
CD;OD) i fikIn s —A 1, 4-HURIIT i1

55 0u7.15(2H, d, J= 8.5 Hz, H-2, 6), 5y 6.60 (2H,
d, J = 8.5 Hz, H-3, 5) Fl—A™ 1, 3, 4-=HUAR 5 B it
155 0 6.77 (1H, d, J = 2.0 Hz, H-2), 6.75 (1H, d,
J=8.5Hz, H-5"), 6.67 (1H, dd, J = 2.0, 8.5 Hz, H-6");
Ty AE ] U B — 00U 15 5 On 6.50
(1H, d, J=11.5 Hz), 5.66 (1H, d, J=10.0 Hz) 4 7, 8
PR T 0y 6.03 (1H, dq, J = 17.0, 10.5, 6.5
Hz), 5.15 (1H, dt, J = 1.5, 10.5 Hz), 5.11 (1H, dt, J =
1.5,10.0 Hz) 4y HLEACRUEE 87, 9" HARI) T 15 5
du4.45 (1H, dd, J = 6.5, 10.0 Hz) W& T5 8, 8'fF
(AR A EAS S, A H-T 0T AE i — AN
ATIAS S oy 3.81 BH, s). iR (£ 1) 5
pikIRaE S, M E A 1 3'-methoxynyasin,

WA 2: LEMHARMBAE, "H-NMR (500 MHz,
CD;OD) i 59 1 JEHE KL, a2 &AW
AT, MAETTEX AW 1, 4- UR TR 1 715
% oy 7.13 (2H, d, J = 8.5 Hz, H-2, 6), 6.76 (2H, d,
J = 8.5 Hz, H-3, 5) 1 ¢y 7.04 (2H, d, J = 8.5 Hz,
H-2',6"), 6.73 (2H, d, J= 8.5 Hz, H-3", 5"); — Xk,
MR 159 oy 6.48 (1H, d, J = 11.5 Hz), 5.65
(1H,d,J=10.0Hz) 4 7, 8N HEEMIF T oy 6.01
(1H, dq, J=17.0, 10.5, 6.0 Hz), 5.14 (1H, dt, J = 1.6,
10.5 Hz), 0y 5.10 (1H, dt, J= 1.6, 10.0 Hz) & HHUY
WU 8!, O LRI It 15T on 4.47 (1H, dd, J =
6.5, 10.0 Hz) INER 15 8, 841 H
A, A HTET. OGiEHEdE GR D 530ikiE—
Y, etk S 2 4 (+)-nyasol.

a3 EHARIBAA; "H-NMR (500 MHz,
CDCL) i 5EY) 2 AEFREL, 7207 HFXAPIXS
1, 4- AR TR TA5 5 o 7.23 (2H, d, J = 8.5
Hz, H-2, 6), 6.86 (2H, d, J = 8.5 Hz, H-3, 5) 1 dy
7.12 (2H, d, J = 8.5 Hz, H-2', 6'), 6.78 (2H, d, J = 8.5
Hz, H-3',5"); 1 XA 7155 on 6.53 (1H, d,
J=11.5Hz),5.69 (1H,d, J=10.0Hz) & 7, 8 {7 H
AT dn 6.02 (dg, J = 16.0, 10.0, 6.0 Hz), 5.17
(dt, J=1.6, 10.5 Hz), 5.15 (dt, J= 1.6, 10.0 Hz) A
AU 87, 9" HARW T F15 55 ou 4.52 (1H, dd,
J =6.5,10.0 Hz) A5 8, 87 &5+ AH H.
e, NHTT S5U0AY 2 NRMZRE SIS
A1 ANHEIEES 6y 3.81 (3H, s), Wi FiRAERE
Kl T HEWTZ A S YA A 2 10 1 AR R T
HAEE . JGildn (R D 5a0ikiE—80, i
WA 3 M (-)-4-O-methyl-nyasol
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WY 4. kY, "TH-NMR (500 MHz,
Pyridine-ds) #7577 XA WX 1, 4- IR 5
FiT5S oy 7.53 (2H, d, J = 8.5 Hz, H-2, 6), 7.14
(2H, d, J= 8.5 Hz, H-3,5) fll 65 7.60 (2H, d,J=8.5
Hz, H-2',6"), 7.16 (2H, d, J = 8.5 Hz, H-3', 5'); 1 %/l
AR5 oy 6.79 (1H, d, J = 11.5 Hz), 6.54
(1H, d, J = 10.5 Hz) A 7, 8 fL EHABIK 15 SAME
A2 ANKHIEF AT HIE 5y 4.63 (1H, m), 4.48
(1H, m), 4.04 (2H, m); H54b&54 2 MLk, &GV 4
b hf 8, 9 LI, fERRIE T 2 T 2 A
AU R (6c 77.3) FIEHEE (6 65.7), itk
i (R D HicwkaiE 8P, WS E s 4 h
iso-agatharesinol.

& 5. LtamikY, "H-NMR (500 MHz,
CD;COCD;) WEAEFHIXA 14 1, 4- BRI IT
P55 ou 7.19 (2H, d, J = 8.5 Hz, H-2, 6), 6.75
(2H,d,J=8.5Hz, H-3,5) f141,3,5- =B
WIR 59 oy 6.93 (1H, d, J = 2.0 Hz, H-2'), 6.75
(1H, d, J = 2.0 Hz, H-4"), 6.75 (1H, d, J = 2.0 Hz,
H-6"); 1 S5 ou 648 (1H, d, J =
11.6 Hz), 6.06 (1H, d, J = 11.6 Hz) & 7, 8 i H. KA
s 5G4 (0L A 2 AMKHFEER 1 A
I 6y 3.94 (1H, m), 3.85 (1H, m), 3.45 (2H, m); [A]
% T ANHEIE 04 3.84 BH, s). JGIEEIE (£ 1D
53k —5, b & 5 4 gobicusin A

WEY 6: FEKA, 'HANMR (500 MHz,
CD;0D) I57E S & X AT 2 X 1, 4-HUR I % M 57
{55 04 6.75 (2H, d, J = 8.5 Hz, H-2, 6), 7.27 (2H, d,
J = 8.5 Hz, H-3, 5) 1 6y 6.76 (2H, d, J = 8.5 Hz,
H-14, 18), 6.72 (2H, d, J = 8.5 Hz, H-15, 17); 1 X%
OB 755 o 6.05 (dt, 1.8, 16.0 Hz), 6.29 (dt,
5.1,16.0 Hz) 9, 106§ ShbbA &% H
$: 0y 4.56 2H, dd, J= 1.8, 5.1 Hz, H-11). 7Ef%iE% T
2 MR o 91.8 (C-7), 86.2 (C-8). JGith%ih
(% 2) HokdiE 89, WEesEw 6 N
4-[5-(4-hydroxyphenoxy)-3-penten-1-ynyl] phenol.

& 7. At AK, 'H-NMR (500 MHz,
CD;0D) S EHFXA—A 1, 3, 4-—HRHI 5 R
P55 on 6.98 (1H, d, J= 2.0 Hz, H-2), 6.90 (1H,
dd, J=2.0, 8.5 Hz, H-5), 6.72 (1H, d, J = 8.5 Hz, H-6)
FLAZINN 1, 4- BT FES du 6.80
(2H, F&, H-14, 18), 6.80 (2H, ®S, H-15, 17),
TR R (R N R R Se 116.9 (C-14, 18), 117.2

£1 A& 1~5 8 “C-NMR £3E (125 MHz)
Table 1 "*C-NMR data (125 MHz) of compounds 1—5

{73 1 2 3 4 5

1 129.8  130.1 129.7 1293 130.3
2 131.0 131.0  129.9 130.0  129.7
3 116.1 116.1 113.7 116.1 115.0
4 157.6 157.6 158.6 157.3 156.3
5 116.1 116.1 113.7 116.1 115.0
6 131.0  131.0 1299 130.0  129.7
7 1298 1296 1287 130.0 1291
8 132.4 1326 131.7 1314 130.6
I 136.5 135.8 135.7 1347 1348
2' 1212 129.6 128.9 130.8 120.8
3’ 149.0 1163 115.4 116.3 147.7
4 146.1 1569  154.1 1569  112.0
5’ 116.3 116.3 115.4 116.3 145.1
6’ 112.6 129.6 1289 130.8 115.1
7' 49.0 49.0 46.8 47.6 46.6
8’ 142.3 142.8 140.8 77.3 76.5
9’ 115.0 114.8 115.0 65.7 64.8
-OMe 56.5 55.3 55.6

(C-15,17); S5AEY 6 KL, IBAFAE 1 5% S A
55 oy 6.02 (dt, J=1.8,16.0 Hz), 6.25 (dt, J=5.1,
16.0 Hz) 49, 10 751+ Jy4MEA E 0 I oy
4.56 (2H, dd, J = 1.8, 5.1 Hz, H-11), 1 MH%IE 5y
3.86 (3H, s)o Bl 6 W (R PN BRS¢ 91.6
(C-7), 86.1 (C-8). Juilesidl (% 2) 5 CikkiE—
HU, WA T N 1-methoxy-2-hydroxy-4-[5-
(4-hydroxy phenoxy)-3-penten-1-ynyl] phenol.
&Y 8: KA, 'HANMR (500 MHz,
CDCly) W 54&W 7 AEH KL, EHEXA 1A
1, 3, =R A5 on 6.96 (1H, d, J =
2.0 Hz, H-2), 6.98 (1H, dd, J = 2.0, 8.5 Hz, H-5), 6.80
(1H, d, J = 8.5 Hz, H-6) 11 1, 4- "B
PR A5 S oy 6.85 (2H, H &, H-14, 18), oy 6.80
(QH, &, H-15, 17), 1 X RAIER 7155 oy
6.03 (dt, 1.9, 16.0), 6.33 (dt, 5.0, 16.0) 4 9, 10 A7J5
T SANEE RN oy 4.58 (2H, dd, 1.9, 5.0,
H-11). 55 7 ML, ZEWE 2 ANFEIE oy
3.78 (3H, s), 3.91 (3H, s), XT[HIHK A ¢ 56.1, 56.2.
AL AW NMR ot (£ 2) 5 3cikdkaE — 2,
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£2 A 6~10 8 “C-NMR ¥1E (125 MHz)
Table 2 '*C-NMR data (125 MHz) of compounds 6—10

[30A 6 7 8 A 9 10
1 159.1 1488 1473 | 1 664  66.4
2 116.5 1487 1455 |2 68.7  68.6
3 1341 1159 1178 | 3 66.3 663
4 1154 1157 1159 | I’ 1272 128.1
5 134.1 1263 1245 | 2 111.8  111.8
6 1165 1164 1107 | 3’ 150.6  150.7
7 91.8 91.6 908 | 4 149.4 1493
8 862 86.1 859 | 5 1165 116.5
9 1135 1133 1127 | ¢ 1242 1242
10 1386 1385 1375 | 7' 1473 1473
11 69.8 69.8 68.6 | & 1152 1152
13 1527 1527 1523 | 9 169.0 168.0
14 1169 1169 1163 | 1" 1277 1277
15 1172 1172 1150 | 2" 1313 111.8
16 1532 1532 1543 | 3" 116.9  150.7
17 1172 1172 115.0 | 4" 1613 1493
18 1169 1169 1163 | 5" 1169 1157
1-OMe 566  56.1 | 6" 131.3 1242
562 | 7" 1470 1473
8" 1149 1152
9" 169.0  169.0
3-OMe 565  56.5
3"-OMe 56.5

e L&) 8 Ty gobicusin B.

WEy 9: O AR, 'H-NMR (500 MHz,
CD;0D) K7 o 14N 1, 4- —HUR K5 3R 5 715
S 0y 7.44 (2H, d, J = 8.5 Hz, H-2", 6"), 6.38 (2H, d,
J=8.5Hz, H-3",5") 141, 3, 4- =B 5 FR 5
59 0 7.18 (1H, d, J=2.0 Hz, H-2"), 6.80 (1H, d,
J=8.0 Hz, H-5"), 7.06 (1H, dd, J = 2.0, 8.0 Hz, H-6);
2 % e A5 5 0n 7.6 8 (1H, d, J = 16.0 Hz,
H-7"), 6.35 (1H, d, J = 16.0 Hz, H-8"), 7.68 (1H, d,
J =16.0 Hz, H-7"), 6.38 (1H, d, J = 16.0 Hz, H-8"),
4.30 (4H, m, H-1, 3), 4.17 (1H, m, H-2); #4NEAH 1
ANHAEFAS S 0y 3.88 (3H, s). %AW NMR %t
i (% 2) HicukaiE -8, HsEtam 9k
1-O-p-coumaroyl-3-O-feruloylglycerol.

&Y 10: Lk, ESI-MS m/zz [M—H]
443.1, [M~+Na] 467.0, % AN 5+ 0= 444,
4313 Cp3H2400. 'H-NMR (500 MHz, CD;0D) i
5G4 9 #BL, a9 £ 1 AR, N
XAFRL T 1R 1, 3, 4- BRI 5 i 115 5. 14k

AW NMR B8l (% 2) 5cijiias 8, #%
EWA 10 24 1, 3-di-O-feruloylglycerol.

&Y 11 A iR, 'H.NMR (500 MHz,
CD;0D) W4T 2 MR 55 2 M ERTES
67.35(2H, s, H-2, 6), 2 NMHEEIE(E S §3.90 (6H, s,
3,5-OMe), HEWTZ—ANKIFRII A, HRHE ik
EUSE A 11 8 T EIR .

EY 12: AGEE, "TH-NMR (500 MHz,
CD;0OD) HHBL 1 %F 1, 4-“BURFT AT 5 7.90
(2H, d, J = 8.5 Hz, H-2, 6), 6.84 (2H, d, J = 8.5 Hz,
H-3, 5); “C-NMR (125 MHz, CD;OD) §: 170.1
(-COOH), 122.7 (C-1), 133.0 (C-2, 6), 163.4 (C-4),
116 .1 (C-3,5) LA EX¥d 5 scikapas— 5", %
TEWAEY) 12 X FIETE R

& 13 ALK, 'H-NMR (500 MHz,
CD;0D) &: 7.19 (1H, d, J = 2.0 Hz, H-2), 7.08 (1H,
dd, J = 2.0, 8.0 Hz, H-5), 6.83 (1H, d, J = 8.0 Hz,
H-6), 7.63 (1H, d, J = 16.0 Hz, H-7), 6.34 (1H, d, J =
16.0 Hz, H-8), 3.91 (3H, s, 3-OMe); "“C-NMR (125
MHz, CD;0OD) 6: 171.1 (COOH), 127.9 (C-1), 111.8
(C-2), 150.6 (C-3), 149.4 (C-4), 116.5 (C-5), 124.0
(C-6), 146.9 (C-7), 116.1 (C-8), 56.5 (3-OMe). LA %k
o 5 ScmkgroE— 2, MOE AT 13 BB .

EY 14: A FA, "TH.NMR (500 MHz,
CD;0D) 6: 7.06 (1H, d, J = 1.5 Hz, H-2), 6.94 (1H,
dd, J = 1.5, 8.0 Hz, H-5), 6.80 (1H, d, J = 8.0 Hz,
H-6), 7.56 (1H, d, J = 15.5 Hz, H-7), 6.26 (1H, d, J =
15.5 Hz, H-8); *C-NMR (125 MHz, CD;0D) 6: 171.3
(-COOH), 127.8 (C-1), 115.1 (C-2), 146.7 (C-3),
149.4 (C-4), 116.5 (C-5), 122.9 (C-6), 147.0 (C-7),
115.7 (C-8). LA F-¥edfs 5 scikhis—51"™, oo
A 14 JgNHER .

EY 15: AM 5K, "H-NMR (500 MHz,
CD;0D) §: 7.81 (1H, br s, H-2), 7.13 (1H, br dd, J =
1.5, 8.0 Hz, H-6), 6.81 (1H, d, J = 8.0 Hz, H-5), 3.89
(3H, s, -OCH3), 6.86 (1H, d, J = 13.0 Hz, H-7), 5.85
(1H, d, J = 13.0 Hz, H-8), 432 (2H, d, J = 6.5 Hz,
H-9). DA_EXcls 5 Scikapas kA — 850, we etk
HW0 15 FFAHIRE .

&Y 16: AMEE, "H-NMR (500 MHz,
CD;0D) ¢: 7.56 (1H, br s, H-2), 7.58 (1H, br s, H-6),
6.86 (1H, d, J = 8.5 Hz, H-5), 3.90 (3H, s, -OCH3);
BC-NMR (125 MHz, CD;0D) §: 170.1 (-COOH),
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