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Abstract: Objective To investigate the chemical constitutes from the roots of Euphorbia fischeriana. Methods Compounds were
isolated and purified by a combination of various chromatographic techniques including silica gel, ODS, Sephadex LH-20 gel, and
preparative HPLC methods. Their structures were elucidated by physiochemical property and NMR analysis. Results Fourteen
compounds were obtained from 95% ethanol extract of the roots of E. fischeriana and identified as fraxidin (1), scopoletin (2),
trans-3-hydroxycinnamoyl acid (3), (E)-ferulic acid (4), obovatol (5), 3,3'-di-O-methylellagic acid (6), (3R,4S)-3-methyl-3,4-
dihydro-5,6,7-trihydroxy-4-(3'-methoxy-4'-hydroxyphenyl)-1H-[2]-benzopyran-1-one (7), iso-lariciresinol-9-O-B-D-glucopyranoside
(8), indole-3-aldehyde (9), phenyl-B-naphthylamine (10), 4-epi-15-hydroxyacorenone (11), baccatin (12), 24-methylenecycloartane-
3,28-diol (13), and B-sitosterol (14), respectively. Conclusion Compounds 3, 5, 7—11 are isolated from the genus Euphorbia for the
first time. Compounds 1, 4, 6, 12 are isolated from E. fischeriana for the first time.

Key words: Euphorbia fischeriana Steud.; fraxidin; honokioll; 3,3'-di-O-methylellagic acid; Isolariciresinol-9-O-B-D-glucopyranoside;
indole-3-aldehyde; phenyl-p-naphthylamine
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BUR BT iRk AR . O, 181N
BHL G rmSER . BT CREREk
AR Z T . = R EREAL
A BRZGERRT ORI, R KA B
PR PUREE DUR S 2RI, T i
R RER 25 el AT A A
A BTN, A BA 2 SRR IR R AL 22 By
AZGFLIEVEREAT T Fr i 710 Azt R £
T i H R MR AR 7 18 T 14 MeE
Vi, ol e % KR (fraxidin, 1), HES
(scopoletin, 2). Jx R -3-(3- 2 5 7K Jk)- N I IR
(trans-3-hydroxycinnamoyl acid, 3). FIZLER [(E)-
ferulic acid, 4]. FJEFNHE (obovatol, 5). 3,3'-
T HIERIIEER (3,3'-di-O-methylellagic acid, 6)-.
(3R,45)-3-methyl-3,4-dihydro-5,6,7-trihydroxy-4-(3'-
methoxy-4'-hydroxyphenyl)-1H-[2]-benzopyran-1-one
(7). 53 M B IR B -9-0-B-D- Wik 1 # %) K
(iso-lariciresinol-9-O-B-D-glucopyranoside, 8). M
We-3- I % (indole-3-aldehyde, 9). #<%:-p-Z5fi%
( phenyl-B-naphthylamine , 10 ) . 4-epi-15-
hydroxyacorenone (11). 5 (baccatin, 12).
24-methylenecycloartane-3,28-diol (13) Al B-#+ & iz
(B-sitosterol, 14). HA1, fbEX 3. 5. 7~11 NI
RMREJEHY 7> B33, a1, 4. 6. 12
NHE RN ZEY S5
1 XFESHH

Bruker AV-400/500/600 % #% W% 3t & 1
(BrukerBiospin /A7) ); Agilent 1260 %434
(DAD #5illg%, Agilent 2AF]); Ryl & HAH (R
LC-20A, fuill#% SPD-20A, H#EA®); CP225D
BMAHa2z—8TahR¥F GEZHEAFD;
EYELA e 78 RAL CRFEAAT]D: REREZER
CHR S22 TR T A RERERL (100~200+
200~300 H, & &iEE1LT) D5 ODS (30~50 um,
YMC A7]); Sephadex LH-20 %%t (Pharmacia
/y#]); Phenomenex Synergi C g 7 #THAH (il A+
(250 mmX4.6 mm, 5 um, Phenomenex A F]);
Phenomenex Luna Cg Fill 8B4 WAH (4154 (250 mm X
10 mm, 5 pm, Phenomenex A #]); Frf 2N
el bR T ) MEEal (Honeywell A7),

IRBERERZH T 2015 4F 8 H KA H VLA R
S, eh b ) ACHE I e B ] A 24 0 4 5 DR R
BHRKE B IR B KER Euphorbia fischeriana Steud. )

R, A (w5 20150818) 7T H A UF BRIl
PR 20t 78 T
2 RESSE

¥ 46 kg TERIIREE RGRAR BT, 95% L%
RIIIH, SRJELE 75 C T RIGSEE 3 ¥k (450 LX
30, FRRIRAL 2 he G HAREUR, BUEIRAA1S 2R
H 2.0kg. H 20 L Z&BAKH 2IRE 8 WKIKH 1.5
GEIAMES. S EAESRR OB AR, A
W30k, FRRERE, 194 MEEZEEM) 1000 g —
A 560 g BEER LBE2EHU 100 g.

B TMEE2E I (753.6 g), LrERFEMIE, A
THEE-BEES 2.5 (100004 95:5.9:1.8:2, 7
3, 6:4. 15104064258, 0: 1) BB, 15
13 M5 Fr. 1~13. 5> Fr. 9 (60.0 g) 43 ODS
TR 5, HEE-K (3:7. 10010 120D
BV AS 2] 16 AN Fr. 9.1~9.16. HL Fr. 9.5
(730.0 mg) LAk RAE L, k- L <15 (100 -
1. 101 el 18 16 Mg Fr. 9.5.1~9.5.16,
H Fr. 9.5.9 K E 45 EAEY 14 (20.0 mg).
Fr. 7 (24.1 @) ZidfkicAE s, AimE-EEIR £ B,
(100 = 1. 1: 1) ¥, 1510 M4 Fr. 7.1~7.10,
H{ Fr. 7.8 (4.0 g) 25 ODS JFHk: (it /5, Hlg-
K5 0501 D 0 BREEGELA B 13 MY Fr. 7.8.1~
7.8.13, i Fr. 7.8.5 (196.0 mg) £ Ml & Al
B (LK 50 0 50) B346A9) 11 (4,=37.6 min,
44.0 mg). Fr.7.8.7 (646.0 mg) LERF:MIE, A
THEE-BEER 208 (100 0 1. 10 1) ¥efi, 45 10 MR
53 Fr. 7.8.7.1~7.8.7.10, HH Fr. 7.8.7.6 (60.0 mg)
G IAFN AT B (ZHE-K 651 35) B aW
12 (#g=48.6 min, 10.0 mg). 13 ({g=67.2 min, 15.0
mg)o.

B S BEAR U (550 @) e RE A (it 7 1,
M-I R 20756 (100 00495 :5.9:1.8:2.7:
3.6 4.1 01,0 0 DBREEVEMNL, 13 7 NS Fr. 1~
7. HAFr.5 (37.0 g) SRERFEEE B, k-
BEEE 2086 (30:1.20: 1. 10514 5.1, 2: 1) 86
FEBER, AR5 3] 6 AN Fr. 5.1~5.6. Fr. 5.2 (0.3
g) LA WAE > (FEE-/K 80 1 20) L&
Y1 (g=23.2min, 8.3 mg). 2 (g=45.6 min, 5.0
mg) 19 (;g=64.7 min, 1.2 mg).

HUEE R ZLBE ALY (90 @) ARk fek: (il o s,
TAE-FEE (1001, 901,801,651, 31 1.
1D DBEEBENL, 15 5 N Fr. 1~5. HUFr. 4 (37.0
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g) & AH ODS #EiE4S 4 Mo Fr. 4.1~4.4. HL
Fr. 4.1 (42 g) TH% #ff/ﬁ)ﬂx Sephadex LH-20, !
BEK (307,100 1. 1:0) BAEEBERL, 15 30 MR
4% Fr. 4.1.1~4.1.30, Ex Fr. 4.1.19 £ AH T & AR 46
b CHEE-7K 20 © 80) 94L& 7 (rk=25.6 min,
20.0 mg)+ 10 (#x=30.3 min, 14.7 mg); HY Fr. 4.1.20
2 SO &AL (ZBE-7K 10 2 90) 3454 3
(tg=20.4min, 12.2mg). Fr. 4.2 (3.5g) %%k
B Sephadex LH-20, HIlE-7K (41 6.6 : 4.8 2.
1:0) BREVERL, 3 20 ML Fr. 42.1~4.2.20, HL
Fr. 42.6~4.2.8 % A s MRk 4lifk (Z8E-7K
10 : 90) HEMELEY 4 (,=23.3 min, 30.0 mg). 5
(tg=31.9 min, 152 mg); H{ Fr. 4.1.11 &) HH14%
ARSI ZNE-7K 8 © 92013+ &4 6( £, =19.8 min,
123 mg). 8 (g=38.4 min, 24.6 mg)-

3 LR

WA 1. BEETELFA. 'H-NMR (400
MHz, DMSO-dg) d: 9.84 (1H, s, 7-OH), 7.92 (1H, d,
J = 9.6 Hz, H-4), 6.82 (1H, s, H-5), 6.36 (1H, d, J =
9.6 Hz, H-3), 3.82 (3H, s, 7-OCHs), 3.77 (3H, s,
6-OCHs); "“C-NMR (100 MHz, DMSO-dj) 6: 160.1
(C-2), 149.7 (C-6), 144.7 (C-4), 140.1 (C-7), 138.5
(C-9), 138.4 (C-8), 114.5 (C-3), 114.3 (C-10), 100.1
(C-5), 60.5 (7-OCHj3), 55.9 (6-OCH3). LA ¥ 53¢
BB R A -, M E A1 MR K.

WEY 2. WEGBTELFA. 'HNMR (400
MHz, DMSO-dq) d: 10.31 (1H, s, 7-OH), 7.91 (1H, d,
J=9.2 Hz, H-4), 7.22 (1H, s, H-5), 6.78 (1H, s, H-8),
6.22 (1H, d, J = 9.2 Hz, H-3), 3.81 (3H, s, -OCH;):
BC-NMR (100 MHz, DMSO-dg) d: 160.6 (C-2), 151.1
(C-7), 149.5 (C-9), 145.2 (C-6), 144.5 (C-4), 111.7
(C-3), 110.5 (C-10), 109.6 (C-5), 102.7 (C-8), 56.0
(-OCH3). LA E¥¥f 5k s A — 5", #%
SENEY 2 NEEE

WE 3: WEOTLERMA. 'HNMR (600
MHz, DMSO-d;) d: 7.47 (1H, d, J = 16.0 Hz, H-3),
7.21 (1H, t,J=7.8 Hz, H-5"), 7.08 (1H, dt, J=7.7, 1.2
Hz, H-6'), 7.00 (1H, t, J = 2.0 Hz, H-2'), 6.82 (1H,
ddd, J = 8.1, 2.5, 1.0 Hz, H-4"), 6.41 (1H, d, J = 16.0
Hz, H-2); “C-NMR (150 MHz, DMSO-d) J: 167.9
(C-1), 157.7 (C-3'), 143.6 (C-3), 135.6 (C-1"), 129.9
(C-5"), 119.6 (C-6"), 119.0 (C-2), 117.3 (C-4), 114.4
(C-2" LA ¥t 5 semripiE — 2, e h s

3 N -3-B-FR IR ) - TN I IR

WEY 4: FEETELFA. 'H-NMR (600
MHz, DMSO-dg) 6: 7.44 (1H, d, J = 15.9 Hz, H-7),
7.25 (1H, brd, J = 2.0 Hz, H-2), 7.05 (1H, dd, J = 8.1,
2.0 Hz, H-6), 6.78 (1H, d, J = 8.1 Hz, H-5), 6.35 (1H,
d, J = 15.9 Hz, H-8), 3.80 (3H, s, H-10); "“C-NMR
(150 MHz, DMSO-dg) 6: 167.9 (C-9), 148.9 (C-4),
147.9 (C-5), 125.9 (C-1), 122.6 (C-2), 115.5 (C-8),
114.8 (C-3), 111.1 (C-6), 55.7 (C-10). LA -%¥E 5
BRIRE — 8, W e A 4 BT .

&Y 5. WeRE K. 'THANMR (600 MHz,
CDCly) d: 7.15 (2H, d, J = 8.5 Hz, H-2', 6'), 6.95 (2H,
d, J=8.5 Hz, H-3', 5'), 6.57 (1H, d, J = 1.9 Hz, H-4),
6.29 (1H, d, J = 1.9 Hz, H-6), 5.97 (1H, ddt, J = 17.0,
10.4, 6.8 Hz, H-8), 5.87 (1H, ddt, J = 17.0, 10.4, 6.8
Hz, H-8"), 5.32 (2H, d, J = 3.5 Hz, Ar-OH), 5.08 (1H,
m, H-9), 5.02 (1H, m, H-9), 3.37 (2H, d, J = 6.7 Hz,
H-7), 3.20 (2H, d, J = 6.7 Hz, H-7"); C-NMR (150
MHz, CDCly) d: 155.0 (C-1'), 144.8 (C-1), 143.7
(C-3), 137.4 (C-8'), 137.2 (C-8), 135.3 (C-2), 132.9
(C-4), 132.6 (C-5), 129.9 (C-5'), 129.9 (C-3"), 117.9
(C-6), 117.9 (C-2"), 115.9 (C-9'), 115.8 (C-9), 111.1
(C-6), 110.6 (C-4), 39.7 (C-7"), 39.4 (C-7). LA EHE
5 CiidiE — 2, S et A 5 AR E S .

WEY 6: HMABTELFA. 'HNMR (500
MHz, DMSO-dq) J: 7.51 (2H, s, H-5, 5'), 4.04 (6H, s,
-OCH3); "“C-NMR (125 MHz, DMSO-dg) J: 158.5
(C-7, 7'), 152.3 (C-4, 4"), 141.2 (C-2, 2"), 140.2 (C-3,
3), 112.1 (C-6, 6"), 111.7 (C-5, 5'), 111.5 (C-1, 1),
61.0 (3, 3'-OCHs). LA_F%tfs 5 scmikais —z',
WENAE 6 3,3-— IR

AW 7: T PR E R . H-NMR (600 MHz,
DMSO-d) 6: 7.02 (1H, s, H-8), 6.80 (1H, d, J = 2.1
Hz, H-2'), 6.60 (1H, d, J = 8.2 Hz, H-5"), 6.23 (1H, dd,
J=82,2.1Hz, H-6"), 477 (1H, qd, J = 6.6, 1.1 Hz,
H-3), 4.15 (1H, s, H-4), 3.70 (3H, s, -OCH3), 1.31
(3H, d, J = 6.5 Hz, H-11); “C-NMR (150 MHz,
DMSO-dg) 6: 163.7 (C-1), 147.4 (C-3"), 145.2 (C-4"),
144.8 (C-5), 143.1 (C-7), 139.2 (C-6), 133.2 (C-1"),
119.4 (C-6"), 119.1 (C-10), 115.0 (C-5"), 114.8 (C-9),
112.2 (C-2"), 107.1 (C-8), 80.0 (C-3), 55.6 (-OCH3),
40.8 (C-4), 20.7 (11-CHs). LA ¥4 5 SClk R iE —
HU, FERE SIS 20T HSQC. HMBC
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TR RIS L, SR EY TN (BRAS)-
3-methyl-3,4-dihydro-5,6,7-trihydroxy-4-(3'-methoxy-
4’-hydroxyphenyl)-1H-[2]-benzopyran-1-one.

A 8: 1 TEE TR K . 'H-NMR (500 MHz,
DMSO-dg) 6: 6.81 (1H, brs, H-2), 6.69 (1H, d, J = 8.1
Hz, H-5), 6.61 (1H, s, H-2'), 6.50 (1H, dd, J=8.1, 1.7
Hz, H-6), 6.08 (1H, s, H-5), 4.04 (1H, d, J = 10.7 Hz,
H-7),3.96 (1H, d, J = 7.6 Hz, H-1"), 3.91 (1H, dd, J =
10.0, 2.6 Hz, H-9a'), 3.73 (3H, s, 3-OCHs), 3.71 (3H,
s, 3-OCHj3), 3.64 (1H, d, J = 2.0 Hz, H-9a), 3.60 (1H,
dd, J = 10.6, 3.4 Hz, H-9b), 3.41~3.49 (2H, m,
H-6"), 3.11~3.18 (1H, m, H-9b), 2.97~3.05 (4H, m,
H-2"~5"), 2.73 (2H, d, J = 7.9 Hz, H-7"), 1.91 (1H,
m, H-8'), 1.72 (1H, m, H-8); “C-NMR (125 MHz,
DMSO-dq) 6: 147.2 (C-3), 145.5 (C-3'), 144.5 (C-4"),
144.0 (C-4), 136.9 (C-1), 132.7 (C-6'), 127.0 (C-1"),
121.1 (C-6), 116.3 (C-5"), 115.5 (C-5), 113.9 (C-2),
111.8 (C-2'), 104.1 (C-1"), 76.8 (C-5"), 76.7 (C-3"),
73.5 (C-2"), 70.1 (C-4"), 67.6 (C-9), 62.8 (C-9"), 61.0
(C-6"), 55.6 (-OCHj), 55.5 (-OCHj3), 45.5 (C-7), 44.1
(C-8),37.5 (C-8"), 32.5 (C-7"). VA L-H¥5 5 ks
— U, M e A 8 N TR R W -
9-O-B-D-Mit i 58] % BE T

WEY 9: WEBTELFA. 'HNMR (400
MHz, DMSO-dy) 6: 12.16 (1H, s, -NH), 9.94 (1H, s,
-CHO), 8.29 (1H, s, H-2), 8.09 (1H, m, H-5), 7.52
(1H, m, H-8), 7.24 (2H, m, H-6, 7); "*C-NMR (100
MHz, DMSO-dj) 6: 185.0 (CHO), 138.5 (C-2), 138.2
(C-9), 125.4 (C-8), 124.1 (C-6), 123.4 (C-4), 122.1
(C-5), 120.8 (C-3), 112.4 (C-7). VA ik 5 ik
— g2 M AL A 9 NG| k-3 F R

WA 10: WK ETLERMA. 'H-NMR (400
MHz, DMSO-d) 6: 8.41 (1H, s, -NH), 7.77 (1H, d,
J = 8.8 Hz, H-4), 7.74 (1H, d, J = 8.0 Hz, H-5), 7.67
(1H, d, J = 8.2 Hz, H-8), 7.46 (1H, brd, J = 2.2 Hz,
H-1), 7.37 (1H, t, J = 7.5 Hz, H-7), 7.29 (2H, brd, J =
8.3 Hz, H-3', 5), 7, 27 (1H, d, J = 4.4 Hz, H-6), 7.24
(1H, d, J=7.2 Hz, H-3), 7.20 (2H, d, J = 7.9 Hz, H-2',
6'), 6.88 (1H, t, J = 7.2 Hz, H-4"); “C-NMR (100
MHz, DMSO-d) d: 143.1 (C-1'), 141.4 (C-2), 134.4
(C-8a), 129.3 (C-3"), 129.3 (C-5"), 128.8 (C-4), 128.1
(C-4a), 127.4 (C-5), 126.3 (C-7), 126.2 (C-8), 122.8
(C-6), 120.2 (C-4"), 120.0 (C-3), 117.4 (C-2), 117.4

(C-6"), 108.9 (C-1). bA_LHdE 5 rihiRiE —5*,
WS SEAL B 10 PR FE-B-ZE M

& 11 LRy . 'H-NMR (400 MHz,
CDCly) d: 6.86 (1H, t, J = 8.0 Hz, H-9), 425 (2H, s,
H-15), 2.76 (1H, d, J = 16.8 Hz, H-6a), 2.25 (1H, d,
J = 16.8 Hz, H-6b), 0.96 (3H, d, J = 6.7 Hz, H-12),
0.87 (3H, d, J = 6.6 Hz, H-13), 0.79 3H, d, J = 6.6
Hz, H-20); “C-NMR (100 MHz, CDCl;) d: 201.4
(C-7), 145.8 (C-9), 138.0 (C-8), 61.9 (C-15), 56.9
(C-1), 494 (C-6), 48.1 (C-5), 46.3 (C-4), 29.7 (C-3),
29.3 (C-11), 25.7 (C-2), 25.4 (C-10), 24.1 (C-12), 21.5
(C-13), 17.3 (C-14), VA _F¥dfs 5 Cifapos s A —5>,
S BB W) 11 24 4-epi-15-hydroxyacorenone.

W& 12: ABEELH K. 'HNMR (400
MHz, CDCLy) &: 6.70 (1H, d, J = 8.8 Hz, H-15), 6.46
(1H, d, J = 8.8 Hz, H-16), 3.75 (1H, m, H-2), 3.01
(1H, d, J= 9.5 Hz, H-3), 1.04 (3H, s, H-26), 1.01 (3H,
s, H-23), 0.97 (3H, s, H-27), 0.95 (3H, s, H-30), 0.93
(3H, s, H-25), 0.92 (3H, s, H-29), 0.83 (3H, s, H-24);
BC-NMR (100 MHz, CDCly) §: 135.9 (C-16), 132.5
(C-15), 88.1 (C-14), 84.7 (C-3), 77.9 (C-17), 70.0
(C-2), 56.7 (C-5), 52.0 (C-9), 50.4 (C-12), 47.4 (C-1),
43.7 (C-8), 41.7 (C-18), 41.4 (C-7), 40.4 (C-13), 39.9
(C-4), 39.8 (C-19), 39.6 (C-10), 35.8 (C-21), 33.6
(C-29), 31.5 (C-20), 28.8 (C-23), 28.2 (C-22), 25.5
(C-27), 24.4 (C-30), 20.0 (C-6), 19.7 (C-11), 19.1
(C-25), 18.7 (C-26), 16.7 (C-24). VL b3 5 kR
EEA-FHPY, WS Ehaw 12 AERE.

&Y 13: BEOIERMAK. HR-ESI-MS 45
HUES> T8 TN m/z: 457.403 6 [M+H]" (iH5A4E
N 457.404 0O, MXITREA 456, 3TN
C3H50,, AWAEN 6. 'H.NMR (400 MHz,
DMSO-dg) o: 4.70 (1H, brs, H-31a), 4.64 (1H, brs,
H-31b), 431 (1H, t, J = 5.0 Hz, 28-OH), 4.21 (1H, d,
J = 4.8 Hz, 3-OH), 3.54 (1H, m, H-3), 3.41 (1H, dd,
J =104, 5.3 Hz, H-28a), 3.10 (1H, dd, J = 10.4, 4.8
Hz, H-28b), 2.19 (1H, m, H-25), 0.99 (3H, d, J = 6.8
Hz, H-26), 0.98 (3H, d, J = 6.8 Hz, H-27), 0.94 (3H, s,
H-30), 0.87 (3H, d, J = 6.3 Hz, H-21), 0.86 (3H, s,
H-18), 0.60 (3H, s, H-29), 0.47 (1H, d, J = 3.3 Hz,
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