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[BE] NERAWRERT (Acanthus ilicifolius Linn. ) 2EREE2ESY, RAABERFE @3 . Sephadex LH-
20 BEBAY: (1% 5 T Bov & BB 2R 2= Lo T4y B 2k ;. FIA H-NMR \® C-NMR | 2R 4R 55 BAR
PO, FEES G BAME RO T 2515 B R S AL S W EA TS A T A e . SRMEE I 12 DRI S W R 25
¥, 4350 (2R)-2-0-B-D-WLM 4 M52 H-1 428 IF0EE -3 (4H) -BR (1), (2R)2-¥23E-2H-1,4- 28I FIERE -3
(4H)-F (2) . (2S)-2-FH-2H-1,4- T FNEEE-3 (4H) -l (3) | 4- B HE-2- 4 TFREMEKER (4) . (2R)-7-5-2-0-
B-D-ME M A EI L -2 H-1 4- TR -3 (4H) -l (5) . ARBRFIR-7-0-B-D-HZEFERETRTT R (6) . JFRE-T-0-
B-D-HEBERERRT R (7). EREIR (8) . IREEK (9) . (28)-2-0-B-D-M Wiy 1 4 Hi HE-2H-1, 4-F2 I 1423
(4H)-Fi (10) . BUSCEH (11) . FRSERH (12), Her, a8 (6) #(9) EMERE T &2,
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Extraction, Isolation and Identification of Chemical Constituents

from Ethanol Extract of Acanthus ilicifolius
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Abstract: In order to deeply study the chemical components of Acanthus ilicifolius, this study used silica
column chromatography, Sephadex LH-20 column chromatography, and other means to separate and purify its
chemical components. The separated monomer compounds of Acanthus ilicifolius which were determined by their
physicochemical property and modern spectroscopic analysis including ' H-NMR, " C-NMR, and 2D NMR. Twelve
compounds were isolated and their structures were identified as(2R)-2-0-B-D-glucopyranosyl-2H-1, 4-benzox-
azine-3(4H) -one( 1), (2R) -2-hydroxy-2H-1, 4-benzoxazine-3(4H) -one(2) , (2S) -2-hydroxy-2H-1, 4-benzoxazine-3
(4H) -one(3) , 4-hydroxyl-2-benzoxazolinone (4) , (2R) -7-chloro-2-0-8-D-glucopyranosyl-2H-1, 4-benzoxazin-3 (4H) -
one(5), luteolin -7-0-B-D-glucuronopyranoside methyl ester(6) , apigenin-7-0-8-D-glucuronopyranoside methyl ester
(7), licifolius acids A(8), adenine(9), (2S) -2-0-B-D-glucopyranosyl-2H-1, 4-benzoxazin-3(4H) -one( 10) , acteoside

(11), and isoacteoside(12) . Compounds 6 and 9 were isolated from Acanthus ilicifolius for the first time.
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ZLAAR P2 A A A PR R AR T 2 W TRl ) R R R A A, A K T i 3 10 78 i 52 A
AR R R T K W, AR 32 BB AN R (19 i s G RR G A5 DR MR A — 284l 2 a5 R Ry
HEAZRAYEERAL s B, SRR A B3 1N TRCR , R QUB 25 MntA T & i) 25
Jp L1 -2] o ZRE (Acanthus ilicifolius Linn. ) B RBE (Acanthaceae) % W (Acanthus) 3F R G A
IR, EEA, EERA2 m, BREERRBIEHNGHMEY, (SETDEZNC ) i
PEFE | BRIR, SRR RTAZYY 20 4D 80 AR TThE, ENEE . ZRE K IR EWFIT GRS R
Oy ESUEE T 80 ML Ly, WARAEYIB . RNER . =G, WmER ., R OEETT A ARSE 2R RAL, I
MR SE s HEA SR . AR IFIE . PR IR . BUMR BB SR L (AR R AR R h 2538 2
P, & BT DI A 25 BEVE HIRI 25 300 BT AR B I A, TR 5 EE AR L 4x T WF 5 8 B 1k 7
WGy o ARSON  R k rAE Uor #E T TRIESE AR AR 2 Y, 20 EE E REAY
MRS B N, A ZAE I R TR AT & G B PSR LR} 27 it

1 MEEFE
1.1 #YkiERERE

ZREHY ST 2021 4 6 H R B IRYIGE H 2R AR H B AR AR D X, eSO TIE T T A 51
FRsr 22 55 R 0 57 ) T i B
1.2 {XE5H#

Avance II 400 MHz, Avance Il 600 MHz. Avance I 850 MHz #ZR53EdE1E{Y 4 [ Bruker INE]
JEWAH %5 PO100 1 F A st B 5 A )5 b 78 AU N-1210B | 7K SB-1200 F1v4 21K A6 34
CA-1116A 1 [ I Z B3 ER A PR B MK 2 28 58 SHB-TIG 1 H AN K IR GUU A H]; W
X A AN ZF-20C W [ 1 5 0 BOR FOBALES T KRALAE HP-20 1 F =28 k2= A
RP-18 JUAHRERZ (40 ~63 um) W H Merck A7) ; FERE (200 ~300 H) W4 H 5 5 HREAE A R A A
EEME Sephadex LH-20 g H GE /4 F]; DMSO (4itftik#l) W H SIGMA-ALDRICH A F]; J/KEE, H
figt —EHBE . TERSERR e, W AVERE L TR A FRA R SRR (GR) WA g =M
[l Ak 2235 2w
1.3 XWHE

B2 kg & R TEHEY), H95% OBEE IR EL 3 Ik, MUK 24 h, GIFREGR, U,
R ARTHIRTE 360 g, REIEH 1 L 80% MW BEW M0 i, PRI 3 Wk, FH R IR L 98 )
FEW A4S H BEARBR S . SRR Al K JE PR i i 2 2 L Ay, 4 HP-20 RALWIRHE)Z M (46
K, 30% . 50% . 70% . 95% L.B%) Ve, 555 M (A, ~E,) . SR E 1 Sephadex LH-20 BEMIE
FEENT . RP-18 SAHAEZEMT A IE MR HE ZT 0 alifk, A, bk &% 1 (677 mg) . LG
Y2 (9mg), EW3 (Smg) ., tbEW4 (6 mg) ., tLEWS (10.2 mg),

B 6 kg & B TEHEEY), H 70% CBEERIRMARE 3 Ik, BRI 24 h, GIFREGR, Uk,
TR AE AR 2. 5 L, RBNAFERA T pH X 1.5 ££47, HROBERI3 K, 5IF3 KERE
BAH, 2208, WIS AEE DAL 5 160 g5 KA S A BT pH B2 7 2247, BRI 25
WARER —F, HOROBEZEI 3 K, G913 WHEMM LM R, o108, R4 15 2 A= Y2
43140 g, AELEPIIRLE 5355 500 mL 80% fY HY BV A 430, PR FH A TR 2 I 3 Uk, FR sy ot i s e
Wedns HEEARPEE 140. 7 ¢, WEAHBF NSRSl e | L&A, S0t HP20 KALWARHZ
Br (4K, 30% . 50% . 70% . 100% L) Veli, 836 NH0 (A, ~F,) . &RE K Sephadex
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LH-20 BERAT)JZ AT, RP-18 S AHAE /2 B R EAH G G AL Z M 4r i 4lifh, A, 5 T2 &9) 6
(146.9 mg) . EY T (15 mg) . WEW8 (7.1 mg) . WAL Ir 28 HP-20 RALMAGALZHr (HE4E
K, 30% . 50% . 710% , 100% L.F&) Ve, 1555 N5 (A, ~E;), LR E M Sephadex LH-20 &
AT JZEMT . RP-18 SCARAEJZ AT FINEARRER AL Z T A i alifl, M Ay A P EE S 9 (6.3 mg), M
B, 4 EEMLEY 10 (11 mg) . FLEW 11 (9.3 mg) . LA 12 (10.9 mg) .
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Fig.1 The structure of compound 1~12

&Y 1, AEE, SETHEMKENE, H-NMR (400 MHz, DMSO-d,) &: 10.98 (1H, brs,
NH4), 7.10 (1H, m, H-8), 7.01 (1H, m, H6), 6.96 (1H, m, H7), 6.94 (1H, m, H-5),
5.69 (1H, s, H2), 5.14 (1H, d, J=5.2 Hz, OH-2’), 5.03 (1H, d, J=4.4 Hz, OH-3), 4.96
(1H, d, J=4.8 Hz, OH4"), 4.59 (1H, m, H-1’), 4.47 (1H, t, J=5.1 Hz, OH-6’), 3.67 (1H,
m, H6), 3.45 (1H, m, H6"), 3.16 (1H, m, H-3"), 3.16 (1H, m, H-5°), 3.03 (1H, m, H-
4y, 2.91 (1H, m, H2),"C-NMR (100 MHz, DMSO-d,) &: 160.8 s (C-3), 140.7 s (C-8a), 126.7 s
(C4a), 123.7d (C-7), 123.3d (C6), 1183 d (C8), 116.0d (C-5), 103.0d (C-1'), 950 d (C-
2), 77. 9d (C-5), 77.2d (C-3), 73.7d (C2), 70.1d (C4), 6.5t (C-6"), L ¥ 53cHk[ 6 -
16 4GB FA—Z, HILYKELSY 1 N (2R) 2-0-B-D-ML M A B L2 H-1 ,4- 5 FIRERR -3 (4H ) -,
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a2 WEEKMAR, S THEANAEL, H-NMR (400 MHz, DMSO-d;) &: 10.91 (1H,
brs, NH4), 8.16 (1H, d, J=6.3 Hz, OH-2), 7.27 (1H, d, J=7.6 Hz, H-8), 7.12 (1H, m,
H-6), 7.08 (1H, m, H-7), 7.05 (1H, d, J=7.6 Hz, H-5), 5.70 (1H, d, J=6.3 Hz, H2)."
C-NMR (100 MHz, DMSO-d,) &: 158.1 s (C-3), 141.1 s (C-8a), 129.2 s (C4a), 124.2 d (C-
7), 123.0d (C-6), 117.6d (C8), 113.4d (C5), 92.5d (C2), Vi FHHRSCHk [8] it
A2, MEELEY 2 N (2R) 2-F2H-2H-1,4- LI HEBR-3 (4H) -iid

& 3. WEaKAR, S THE,"H-NMR (400 MHz, DMSO-d,) &: 10.78 (1H, brs, NH-
4), 7.94 (1H, d, J=6.3 Hz, OH-2), 7.27 (1H, overlapped, H-8), 7.08 (1H, overlapped, H-
7), 6.99 (1H, overlapped, H-6), 6.94 (1H, overlapped, H-5), 5.48 (1H, d, J=6.0 Hz, H-
2),"C-NMR (100 MHz, DMSO-d,) &: 163.0 s (C-3), 141.1s (C8a), 127.1 s (C4a), 123.5 d
(C-7), 122.9d (C-6), 117.8d (C-8), 116.0d (C-5), 90.8 d (C-2), VL F%¥E 5 CHk [8] Rk
ERA 2, IS EMESY 3 N (2S)2-FKE2H-1,4-EFFMEBE-3 (4H ) -,

a4, WEOKAR, HETHE, H-NMR (400 MHz, DMSO-d,) &; 11.53 (1H, brs, NH-
3), 10.13 (1H, brs, OH4), 6.89 (1H, t, J=8.3 Hz, H6), 6.75 (1H, d, J=8.3 Hz, H-7),
6.67 (1H, d, J=8.3 Hz, H-5).,°C-NMR (100 MHz, DMSO-d,) &: 154.9 s (C2), 145.1 s (C-
7a), 142.4 s (C4), 122.5d (C-6), 118.7s (C-3a), 111.3d (C-5), 101.4d (C-7). L\ L%z
53CHR [9] MIEFA—F, S Gy 4 h 452582 R IFIEME bR

& s, ARk, 5% T HEFANE, H-NMR (400 MHz, DMSO-d,) &: 11.11 (1H, brs,
NH4), 7.26 (1H, d, J=2.1 Hz, H8), 7.09 (1H, dd, J=2.1 Hz, J=8.4 Hz, H6), 6.94
(1H, d, J=8.4 Hz, H=5), 5.72 (1H, s, H2), 5.17 (1H, d, J=5.5 Hz, OH2"), 5.05
(1H, d, J=5.0 Hz, OH-3"), 4.98 (1H, d, J=5.4 Hz, OH4’), 4.57 (1H, d, J=8.0 Hz, H-
1’), 4.54 (1H, t, J=5.6 Hz, OH-6"), 3.72 (1H, m, H6’), 3.45 (1H, m, H6"), 3.18 (1H,
m, H-5"), 3.14 (1H, m, H3"), 3.02 (1H, m, H4’), 2.92 (1H, m, H-2").” C-NMR (100
MHz, DMSO-d,) &8: 160.4 s (C-3), 141.5s (C-8a), 127 d (C-7), 126.1 s (C4a), 123.3d (C-
6), 118.7d (C8), 117 d (C5), 103.2d (C-1°), 95d (C-2), 78 d (C5°), 77.2 d (C3),
73.6d (C3"), 70.1d (C4), 61.5t (C-6), UEEIESCHk [10] #HEIEA—2, mit%eEik
EW5 M (2R) -T-H-2-0-B-D-ML i A HEFE -2 H-1,4 2R IFRERE-3 (4H ) -,

&Y 6. REOKAK, HETHE, 'H-NMR (850 MHz, DMSO-d,) 6;: 7.46 (1H, dd, J=2.2
Hz, J=8.3 Hz, H6"), 7.43 (1H, d, J=2.2 Hz, H2’), 6.92 (1H, d, J=8.3 Hz, H-5"), 6.83
(1H, d, J=2.1 Hz, H6), 6.76 (1H, s, H3), 6.48 (1H, d, J=2.1 Hz, H8), 5.35 (1H,
d, J=7.7 Hz, H-17), 4.22 (1H, d, J=9.7 Hz, H5"), 3.68 (3H, s, H6” a), 3.43 (1H,
m, H4”), 3.35 (1H, m, H3”), 3.33 (1H, m, H2”),”C-NMR (212.5 MHz, DMSO-d,) &:
182.45 (C4), 169.9 s (C-6"), 165.0s (C-2), 162.9s (C-7), 161.7s (C9), 157.4 s (C5),
150.4 s (C4’), 146.3 s (C-3"), 121.8d (C-1’), 119.7d (C6’), 116.5d (C-5), 114.0d (C2"),
106.0 s (C-10), 103.7d (C-3), 99.8d (C-8), 99.5d (C-1"), 95.0d (C6), 75.8d (C-3"),
75.6d (C57), 73.2d (C27), 71.8d (C4”), 52.5q (C-6” a), LA LE¥E53cmk [11] A
BA—F, HEEEY 6 NARBFER-7-0-B-D-HHEERER H H I,

&Y 7. WEOKAR, ST HEL,"H-NMR (850 MHz, DMSO-d,) &: 12.99 (1H, brs, OH-
5), 10.44 (1H, brs, OH4’), 7.97 [2H, d, J=8.8 Hz, H2’ (6’)], 6.95 [2H, d, J=8.8 Hz,
H-3" (5°)], 6.87 (1H, d, J=1.9 Hz, H6), 6.87 (1H, s, H3), 6.48 (1H, d, J=2.0 Hz,
H-8), 5.33 (1H, d, J=7.6 Hz, H-1"), 4.22 (1H, d, J=9.7 Hz, H-5"), 3.67 (3H, s, H6”
a), 3.43 (1H, m, H4”), 3.33 (1H, m, H-3"), 3.33 (1H, m, H2"), VL F%dE53CHk [12]
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RIEEEA L, HILEEEY T T KER-T-0-B-D-H#E PERERR T I .

EW S, HEOMK, ZIETHEMAN, NET =& T, H-NMR (400 MHz, DMSO-d,) §:
9.32 (1H, brs, OH4”), 7.51 (1H, dd, J=1.8 Hz, J=8.4 Hz, H-6’), 7.38 (1H, d, J=1.8
Hz, H-2’), 7.28 (1H, d, J=8.4 Hz, H-5"), 7.22 [1H, s, H2” (6”)], 5.43 (1H, overlapped,
OH-3), 5.35 (1H, d, J=8.0 Hz, H-1), 5.33 (1H, overlapped, OH4), 5.05 (1H, dd, J=8.1
Hz, J=9.2 Hz, H2), 473 (IH, t, J=5.6 Hz, OH-6), 3.78 [3H, s, H3” a (5" a)], 3.74
(1H, m, H6), 3.67 (1H, m, H3), 3.55 (1H, m, H-6), 3.52 (3H, s, H-3a), 3.47 (1H, m,
H-5), 3.34 (1H, m, H4),°C-NMR (100 MHz, DMSO-d,) &: 167.3 s (C-7°), 165.2 s (C-77),
150.5s (C4), 149.6s (C-3°), 147.9s [3” (57)], 141.0s (C4”), 125.8 s (C-1°), 123.1d (C-
6), 120.2s (C-17), 117.0d (C-5°), 113.6 d (C2"), 107.6 d [2” (67)], 99.5d (C-1), 77.9 d
(C-5), 77.4d (C3), 74.4d (C2), 70.3d (C4), 61.0t (C6), 56.6 ¢ [3” a (57 a)], 56.1q
(C-3a), DhEEdRSSGHk [13] EREA 3, RILEEE 8 h 4-(4,5- 233 (45203 ,5-—
H AR 4L ) -6- (R P 3L ) - DU &2 H-MHE g -2- PR 4RO ) -3- AR T iR, R BB R

e, BB, HYiETHE, H-NMR (600 MHz, DMSO-d,) &: 12.86 (1H, brs, NH-7),
8.10 (1H, s, H2), 8.08 (1H, s, H-8), 7.11 (2H, s, NH,-6) ,”C-NMR (150 MHz, DMSO-d,)
8: 156.3 s (C-6), 152.9d (C-2), 150.7 s (C4), 139.3d (C-8), 118.9s (C-5), VU LIS
SCHR [13] HEEAR—3, RILE AT 9 IRIER

a¥ 10, AESRIK, 5% T HEEA DMSO, ' H-NMR (400 MHz, DMSO-d,) &: 10.96 (1H, brs,
NH4), 7.28 (1H, m, H8), 7.15 (1H, m, H-7), 7.06 (1H, m, H6), 7.00 (1H, m, H-5),
5.92 (1H, s, H2), 5.14 (1H, d, J=5.2 Hz, OH-2’), 5.03 (1H, d, J=4.4 Hz, OH-3’), 4.96
(1H, d, J=4.8 Hz, OH4’), 4.59 (1H, m, H-1"), 4.47 (1H, t, J=5.1 Hz, OH-6"), 3.67 (1H,
m, H-6’), 3.45 (1H, m, H6’), 3.16 (1H, m, H-3"), 3.16 (1H, m, H-5’), 3.03 (1H, m, H-
4), 2.91 (1H, m, H2’) ,®C-NMR (100 MHz, DMSO-d,) 6: 160.8 s (C-3), 140.7 s (C-8a), 126.7
s (C4a), 123.7d (C-7), 123.3d (C-6), 118.3d (C-8), 116.0d (C-5), 103.0d (C-1’), 95.0d
(C2), 77.9d (C-5), 77.2d (C-3"), 73.7d (C2’), 70.1d (C4), 61.5t (C-6"), VL FEIES5X
Bk [15] B A —2, hS 2 ad 10 8 (28) 2-0-B-D-Ii A i E2H-1, 4-ZEF -3 (4H) -,

A1, PR, SETHEE, 'H-NMR (600 MHz, DMSO-d,) 6: 9.60 (1H, brs, HO4” *),
9.16 (1H, brs, HO-3” *), 8.72 (1H, brs, HO-3), 8.66 (1H, brs, HO4), 7.47 (1H, d, J=15.9
Hz, H7” °), 7.03 (1H, d, J=1.6 Hz, H2” *), 6.99 (1H, dd, J=1.9 Hz, J=8.3 Hz, H6" ’),
6.77 (1H, d, J=8.1 Hz, H5” °), 6.64 (1H, d, J=8.0 Hz, H5), 6.63 (1H, s, H2), 6.51
(1H, dd, J=1.9 Hz, J=8.0 Hz), 6.21 (1H, d, J=15.9 Hz, H8” °), 5.52 (1H, d, J=5.7 Hz,
HO-2), 5.03 (1H, s, H-1"), 4.73 (1H, t, J=9.7 Hz, H4"), 4.36 (1H, d, J=7.9 Hz, H-I"),
3.91 (1H, m, H8), 3.72 (1H, t, J=9.2 Hz, H3"), 3.69 (1H, m, H2"), 3.60 (1H, m, H-
8), 3.49 (1H, m, H-5"), 3.38 (1H, m, H6), 3.38 (1H, m, H5"), 3.29 (1H, m, H6),
3.28 (1H, m, H3”), 3.21 (1H, m, H-2"), 3.11 (1H, m, H4”), 2.71 (2H, m, H-7), 0.97
(3H, d, J=6.2 Hz, H-6"), VI EEdES3CHk [16] RERA—Z, RIS Ehaw 11 h2-(3 4-—5
FRHL) - 0-0-L- M FRAHERE (13 ) B-D- (4-0-WIHERERE ) MM g s B, BBl se

& 12, AEBAR, 5T W EM DMSO,'H-NMR (600 MHz, DMSO-d,) 8: 7.48 (1H, d,
J=15.8 Hz, H-7” ), 7.06 (1H, s, H2” °), 6.98 (1H, d, J=7.9 Hz, H6” ’), 6.76 (1H,
d, J=7.9 Hz, H5” ), 6.61 (1H, d, J=1.9 Hz, H2), 6.59 (1H, d, J=8.0 Hz, H-5), 6.47
(1H, d, J=8.0 Hz, H6), 6.31 (1H, d, J=15.8 Hz, H8” *), 5.04 (1H, s, H-1"), 4.38
(1H, d, J=10.4 Hz, H6"), 4.29 (1H, d, J=7.9 Hz, H-1’), 4.21 (1H, dd, J=6.1 Hz, J=
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11.9 Hz, H6’), 3.92 (1H, m, H5”), 3.80 (1H, m, HS8), 3.70 (1H, m, H2"), 3.60
(1H, m, H-8), 3.51 (1H, m, H3"), 3.48 (1H, m, H-5’), 3.43 (1H, m, H-3"), 3.21 (1H,
m, H4’), 3.19 (1H, m, H4”), 3.13 (1H, t, J=8.5 Hz, H2’), 2.68 (2H, m, H-7), 1.10
(3H, d, J=6.2 Hz, H6") “C-NMR (150 MHz, DMSO-d,) 8: 167.0 s (C9” *), 148.9 s (C4”
), 146s (C-37 °), 145.8 d (C-7” °), 1454 s (C3), 144.0s (C4), 129.6 s (C-1), 1259 s
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