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% E:. B IR R Asparagus filicinus lRIAERS Y. F3E RARERS. Sephadex LH-20. ODS A1 ik & il %%
2 O SRR T 4y B ik, SERPGE T (MS. 'H-NMR. PC-NMR) %5t 54t . &R MERRTTEMR 90%
CTESE Y RIBE TR SB35 49 8] 16 MR G, 755 % %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). T & (11). XHREREER (12). FEEE (13). iEEE: (14). AR
B (15). HFHEER (16). 45t BRIaW 2 12 4, HAb &30 1 BNk o B 15 20,
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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 A. 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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THR VS, ASERON A R T TABT T RGHIA K
SFTE, M ERE] 16 ANRERIML S, 40
%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). I-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 7
% (syringic acid, 11). XA HIR (4-hydroxy-
benzoic acid, 12). FIZEE (fumalic acid, 13). Wil
HER (caffeic acid, 14). [ XFAMIBE (trans-coniferyl
alcohol, 15). FH[K (vanillic acid, 16). R4
Y2 A a2 4, ARSI B N Ty
EEGER
1 EFES5HH

XRC—1 B ¢ 1D, 2D-NMR %75
¥ (CD;0D, CDCls, Pyridine-ds, CD;COCD3)
H1 ] Bruker AC 500 #Z 3 AR BGIE, UL TMS A
Frs JFiE ESI-MS 7E Brucker Esquire-LC JF{it 4 il
5€; Sephadex LH-20 (25~100 um, Pharmacia Fine
Chemical Co., Ltd.), Chromatorex ODS (100~200
H, Fuji Silysia Chemical Co., Ltd.); #EfX H. )2
R THIRE R H (0.20~0.25 mm) ¥4 7 B it
AT =0, HE T GFase W2 GRS RE R A 1
BV ARENR R AT TR w7 il 2 €0 % R T 57
A1 E- IR £ MR e - T -7K, 10% 60 R L1 %
WKL 2% 5D, WG 5 4 e £

FRRITE T EHRE B A, L5k
A B 2R A BRI N TR R TTA
Asparagus filicinus Buchu. -Ham [ T-JEUAR o
2 RBSSE

FR KR T4 10.0 kg Bt Je, 90% LBl
FHL 3 K, JE R REE RIRE, KBS L
ARATHEE (60~90 °C). BEER LWE. 15T BEASHY,
IR ORI 84 g, IE T BEEVE 250 go RHBETR
LW T e B Al Rl TR SR -
AN - AR D e A, 200 e ST AR A (1
Sephadex LH-20. ODS #:tAifaiifl, LA il &)z
igaife, 2R E% 1~16.
3 GHKTE

WA 1 LOMARBE, "H-NMR (500 MHz,
CD;OD) {7 Wom—A 1, 4- BRI 5 3 i1

{55 64 7.15 (2H, d, J = 8.5 Hz, H-2, 6), dy 6.60 (2H,
d, J=8.5 Hz, H-3, 5) Ffl—A™ 1, 3, 4- =R A5 80t
T155 6 6.77 (1H, d, J = 2.0 Hz, H-2"), 6.75 (1H, d,
J= 8.5 Hz, H-5"), 6.67 (1H, dd, J = 2.0, 8.5 Hz, H-6');
Ty A G ] LG B — 0 OB 15 5 dn 6.50
(1H, d, J=11.5 Hz), 5.66 (1H, d, J=10.0 Hz) 4 7, 8
A HABIR T oy 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) A AR 8, 9'fr HRRIN BT 115 s
ou4.45 (1H, dd, J = 6.5, 10.0 Hz) MEUFR 15 8, 8'ff
(AR FAHEARRS, 4 H-7J0 1 A i g — AN
AT oy 3.81 (3H, ). JilEEHE (£ 1) 53X
kAR — 3, WM E A 1 4 3'-methoxynyasin.

WA 2: EOMARMBAE, "H-NMR (500 MHz,
CD;OD) i 5iba 1 AEH KL, a2 AW
A, MAETTEXR AP 1, 4- R 3R 75
5 0y 7.13 (2H, d, J = 8.5 Hz, H-2, 6), 6.76 (2H, d,
J =85 Hz, H-3, 5) Fl 6y 7.04 2H, d, J = 8.5 Hz,
H-2', 6"), 6.73 (2H, d, J = 8.5 Hz, H-3", 5); — %=
XEEFRF5S ou 6.48 (1H, d, J = 11.5 Hz), 5.65
(1H,d,J=10.0Hz) & 7, 8 A AR T; 5y 6.01
(1H, dq, J=17.0, 10.5, 6.0 Hz), 5.14 (1H, dt, J = 1.6,
10.5 Hz), 6y 5.10 (1H, dt, J = 1.6, 10.0 Hz) 4 HAHUAE
XU 8!, 9L HARM 1555 on 447 (1H, dd, J =
6.5, 10.0 Hz) MET5 8, 8" HIEI+AH A
. N HTRF. Jeil s (R 1D 5 ICRRE—
HY, W E A 2 4 (+)-nyasol.

W 3: MR ; "H-NMR (500 MHz,
CDCly) Wi 545W 2 AEF R, 155 & XA XY
1, 4-— WA TES on 7.23 (2H, d, J = 8.5
Hz, H-2, 6), 6.86 (2H, d, J = 8.5 Hz, H-3, 5) il oy
7.12 (2H, d, J = 8.5 Hz, H-2', 6'), 6.78 (2H, d, J = 8.5
Hz, H-3',5"); 1 ST 155 on 6.53 (1H, d,
J=11.5Hz),5.69 (1H,d, J=10.0 Hz) 4 7, 8 {7 H.
IR 51+ oy 6.02 (dq, 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) J} 5.
IACKUBE 87, 9" HABIK 5T 11555 ou 4.52 (1H, dd,
J =6.5,10.0 Hz) &5 8, 87 &5 AHH.
e, N HTT S5EY 2 AR EEsiE
H1APFEIEES oy 3.81 (3H, s), R FREE
s T HEWTIZ A S A S 2 B 1 AN R T
HARE . DGl (R 1D SociiiiE—80), i
BEWEY) 3N (—)-4'-O-methyl-nyasol
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&Y 4. LRy, 'H-NMR (500 MHz,
Pyridine-ds) W 7E75 A XA WA 1, 4-ZHURH J5 0
1155 oy 7.53 (2H, d, J = 8.5 Hz, H-2, 6), 7.14
(2H, d, J= 8.5 Hz, H-3, 5) 1 6y 7.60 (2H, d, J= 8.5
Hz, H-2',6"), 7.16 (2H, d, J = 8.5 Hz, H-3', 5'); 1 X/
X T 7155 oy 6.79 (1H, d, J = 11.5 Hz), 6.54
(1H, d, J=10.5 Hz) & 7, 8 fi ALK R 15 H4MNE
A2 NIRRT 1A 6y 4.63 (1H, m), 4.48
(1H, m), 4.04 (2H, m); 546549 2 Mitk, L&Y 4
3%f 8, 9L AU, a2 T 2 AN
AL (B¢ 77.3) FIEHIE (Oc 65.7), itk
i (£ D SocdE 8P, s aw 4 h
iso-agatharesinol.

WEY 5 LEMekY, "H-.NMR (500 MHz,
CD;COCD;) HEE S &IXAT 14N 1, 4-—HUR M5 51
55 oy 7.19 (2H, d, J = 8.5 Hz, H-2, 6), 6.75
(2H, d,J=8.5Hz, H-3,5) F11/~1, 3, 5-=HUC1 5
W THS 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 XXX 55 ou 648 (1H, d, J =
11.6 Hz), 6.06 (1H, d, J = 11.6 Hz) } 7, 8 £ H.#4[1)
T SWEW 4250, 2 MRHFER AT H
£ 043.94 (1H, m), 3.85 (1H, m), 3.45 (2H, m); [7]/
W T —/ANHEIE 6y 3.84 BH, s). il s (£ D
5wk —3, e 5 4 gobicusin A

&Y 6: HEKA, 'HANMR (500 MHz,
CD;OD) EAETS XA 2 % 1, 4- —HUCHI 53R R 1
&5 0 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 %%
W55 oy 6.05 (dt, 1.8, 16.0 Hz), 6.29 (dt,
5.1,16.0 Hz) } 9, 10 05§ HAMNEA E I H
H 54 4.56 (2H, dd, J= 1.8, 5.1 Hz, H-11). {ERIE S
H 2 MR o 91.8 (C-7), 86.2 (C-8). it %ih
(% 2) HicgkiE —8°, WS ehayw 6 N
4-[5-(4-hydroxyphenoxy)-3-penten-1-ynyl] phenol.

a7 AR, "TH-NMR (500 MHz,
CD;OD) HEAETTHXAT A 1, 3, 4-=HURRITH
155 0y 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)
ALAZINN 1, 4-ZHARMITIRR P55 o 6.80
(2H, &, H-14, 18), 6.80 (2H, E=, H-15, 17),
S 6 R BR A o 116.9 (C-14, 18), 117.2

F1 A% 1~5# “C-NMR £4E (125 MHz)
Table 1 "“C-NMR data (125 MHz) of compounds 1—5

20 1 2 3 4 5

1 129.8 130.1 129.7 129.3 130.3
2 131.0  131.0 1299 130.0  129.7
3 116.1 116.1 113.7 116.1 115.0
4 1576 157.6 1586 1573 156.3
5 116.1 116.1 113.7 116.1 115.0
6 131.0  131.0 1299 1300 1297
7 129.8 129.6 128.7 130.0 1291
8 132.4 1326 131.7 1314 130.6
I 136.5 135.8 135.7 134.7 134.8
2 1212 1296 1289 130.8 120.8
3! 1490 1163 115.4 1163 147.7
4 146.1 156.9  154.1 1569 1120
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); Htbad 6 K100, bAFAE 16 a0
S5 oy 6.02 (dt, J=1.8,16.0 Hz), 6.25 (dt, J=5.1,
16.0 Hz) 49, 10 A7t S3MEA 5 %0 A oy
4.56 (2H, dd, J = 1.8, 5.1 Hz, H-11), 1 PH 43 oy
3.86 (3H, s)o B il 6 B I PN BB S 91.6
(C-7), 86.1 (C-8). Juiti#dl (£ 2) HICHRHRE—
#, WS T A 1-methoxy-2-hydroxy-4-[5-
(4-hydroxy phenoxy)-3-penten-1-ynyl] phenol.
ay 8: HEKA, 'H-NMR (500 MHz,
CDCLy) W 5AEW 7 B, EAEFEXA 14
1, 3, 4-=HURI T L1155 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 NS 1, 4- —HULHY
T T5S op 6.85 (2H, S, H-14, 18), dy 6.80
(QH, F&, H-15, 17), 1 X RAXE T 15T o
6.03 (dt, 1.9, 16.0), 6.33 (dt, 5.0, 16.0) >4 9, 10 {7 )i
T HANEE EEN 5 oy 4.58 (2H, dd, 1.9, 5.0,
H-11). 5468 7 MLk, ZAYH 2 ASHESE oy
3.78 (3H, s), 3.91 (3H, s), XN [N oc 56.1, 56.2.
AL S NMR $idls (% 2) 5 3cikdsiE — s,
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%2 L&Y 6~1089 BC-NMR #4E (125 MHz)
Table 2 '"*C-NMR data (125 MHz) of compounds 6—10

{Z30a 6 7 8 BRAE 9 10
1 159.1 1488 1473 |1 664 664
2 116.5 1487 1455 |2 687  68.6
3 134.1 1159 1178 | 3 663 663
4 1154 1157 1159 | 1’ 1272 128.1
5 1341 1263 1245 |2 111.8  111.8
6 116.5 1164 110.7 | 3' 150.6  150.7
7 918 91.6 908 | 4 149.4 1493
8 862 861 859 |5 116.5 116.5
9 113.5 1133 1127 | 6 1242 1242
10 138.6 1385 1375 | 7' 1473 1473
11 69.8 69.8 686 | & 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" 1169  150.7
17 1172 1172 1150 | 4" 1613 1493
18 1169 1169 1163 | 5" 1169 1157
1-OMe 56.6  56.1 | 6" 1313 1242
562 | 7" 147.0 1473
8" 1149 1152
9" 169.0  169.0
3-OMe 565  56.5
3"-OMe 56.5

W e 5% 8 Sh gobicusin Bo

e 9: Kl fk, 'H-NMR (500 MHz,
CD;OD) K37 Zor 14 1, 4- BRI 57 3R 115
5 6y 7.44 (2H, d, J= 8.5 Hz, H-2", 6"), 6.38 (2H, d,
J=8.5Hz H-3",5") Fl 14 1,3, 4-=HACH 5 R
T15'9 o 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 A TS5 0y 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); HAMEH 1
NS S oy 3.88 (3H, 5). IZLA W NMR %t
i (2 HordE 8, Mg aw 9k
1-O-p-coumaroyl-3-O-feruloylglycerol

&M 10: R, ESI-MS m/z: [M—H]
443.1, [M-+Na]" 467.0, 45 HAHX o> T i 444,
4313 Ca3H2409. 'H-NMR (500 MHz, CD;0OD) i
5tk & 9 #AL, LB 9 £ 1 ANHAEE, A E
XAFRL T 1A 1, 3, 4-=HURII 5 715 5. 1%tk

AW NMR $d (% 2) 5cikgiaE —®,
AW 10 K 1, 3-di-O-feruloylglycerol .

&Y 11: Ak, '"H-NMR (500 MHz,
CD;OD) AT 2 MR TE5: 2 M /RS
6735 (2H, s, H-2, 6), 2 NHEILES §3.90 (6H, s,
3,5-OMe), HEWTE—DXFRIED, WY SRR
B AY 11N T EFIR.

EY 12: A EE, "TH-.NMR (500 MHz,
CD;0OD) FHHL 1 X} 1, 4- HUCITHRF 6 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 E%cd b5 ek — 5", e
FEEY) 12 WATFRFER R .

&Y 13: Ak, "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;0D) &: 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 F%k
I 5 ScikE— 2, MR 13 TR .

WEY 14: A SR, "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). A L-%uds 5 3cikapig —2"™, ke
A1) 14 JgNHERS o

EY 15: A sk, "TH-.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, -OCHs), 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), UL 3 5 ScikaiE sA — s, etk
EW) 15 FAHIRE .

& 16: Ata A, '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;0OD) §: 170.1 (-COOH),
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