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Abstract: Objective To investigate the chemical constituents of the roots of Euphorbia fischeriana and evaluate their a-glucosidase
inhibitory activity. Methods A variety of chromatographic techniques were applied for the chemical separation and purification.
Their structures were elucidated by a combination of IR, HR-ESI-MS and NMR spectra. PNPG method was performed to evaluate the
a-glucosidase inhibitory activity. Results Eight phenolic compounds were isolated from the roots of E. fischeriana. Their structures
were identified as methyl benzoate-4-O-a-L-arabinofuranosyl-(1—6)-B-D-glucopyranoside (1), phenethyl 6-O-a-L-arabinofuranosyl-
-D-glucopyranoside (2), scopoletin (3), corilagin (4), 6-hydroxy-2-methoxyacetophenone-4-O-f3-D-glucopyranoside (5), 6-hydroxy-
2-methoxyacetophenone-4-O-a-L-arabinofuranosyl-(1—6)-p-D-glucopyranoside (6), 6-hydroxy-2-methoxyacetophenone-4-O-f3-D-
xylopyranosyl-(1—6)-B-D-glucopyranoside (7), erythroxyloside B (8). Conclusions Compound 1 is a new compound and named as

euphfischcoside A, compounds 2—4 were isolated from E. fischeriana for the first time. Compounds 4 and 8 exhibit the considerable
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inhibition on a-glucosidase with the ICso values of (7.44 + 3.95) umol/L and (134.40 + 30.27) umol/L, respectively.

Keywords: Euphorbia fischeriana Steud.; phenolic acid; glucosides; a-glucosidase; euphfischcoside A; phenethyl 6-O-a-L-arabino-

furanosyl-p-D-glucopyranoside; scopoletin
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D-glucopyranoside, 2). ZREE 75 H (scopoletin, 3).
corilagin (4). 6-¥23&-2- 1 5 F 2K £ li-4-O-B-D-Hi %
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Fig.1 Chemical structures of compounds 1—8
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AH]); VERTEX 70 {8 B AR LT 4RG3 (35 H]
Bruker A #]); QExactive 415 4 VUFKAT Orbitrap Jii
%4 (Z£[E Thermo Scientific 2\ 7 ); Waters 2695 %!
TR A, BC 4% 2996 FUAS I 3% (35 [E Waters
AF]D; Agilent 1100 il 28 5 i RO (A (3£
Agilent A 7]); YMC-Pack ODS-A ] £ 74 (1 i
¥ (250 mmX 10 mm, 5 um, HA YMC A#));
LGJ-10 B AR TIENL AL s AR R B
FRAAE]D; KIRAZIEIEHNE (DLK-2010, T ¥HT
Z AR A RA F)D); EYELAN-1300 24 jighs
AR CHARZR B bR X245 Spectra Max i3x
BgbRi (35[E Molecular Devices A ] )

HP-20 KALWFIB AR GEMNEEHA R A
FR/AT]); Sephadex LH-20 A4t/ (%fit- Pharmacia
ATD; ODS R (30~50um, HA YMC A#]);
X T HE R B -o-D- ML IR A 0 B (p-NPG) « o] % Bl
. TEJEFE (Acarbose) ( FHEEMAYIRIHH
FRAFD; Brie b B R ARAFD; PBS
L2 (3E[H HyClone A7) ).

RERRRT 2023 4 8 H R H BT EhmEE,
28 i H R I IR e 1 SR R 2 AT 24 0T 45 5 O oK R
KekJBIREE KER E. fischeriana Steud. AR, Zbn
A (ID-ZYPZ-202308-EF) BLAE T AL 5t BE 24 k2
W2 B R 2 R
2 HE
21 RESSE

¥ 8.0 kg TR KEAREATHE, DL 10 i
' 90%LMEARR, HE 3R, HHRIGHE, [H
WIS 1.1 kg MERYI. FH 20 L gliACK K8, K
UCH 25 L BATmlE . & e BEER LB A0 IE T I
AHL3~5 K, BRI, IR T AL 118.0 g.
HUIE TR0 (115.0 g), 4liKigf#, #:47 HP-20 K
FLIB B HEAE (3, AR 4K 25%- 55% 5% 95%
CPEBRML, RN BEGEL 3 MR, RIS,
13 55% - /K Be i B 47 (LDBu-55E, 15.8 g) Al 25%
LEE KB4y (LDBu-25E, 33.98 g).
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Fra. 25E-D, % Sephadex LH-20 A {6l /3B, HIfE
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s, AUKEENL, K E-21~30 2 &4
AR A 2tk (FREE-0.1% L FR/K 35 & 65), 15
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Sephadex LH-20 FEtailo 5, 4liKPeli, Kt F-
21~24 G2l a5 B m e AR A it (R EE-0.1%
LTEIK 40 1 60, 34LAE8 (16 mg, ®R=15min).
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BUKZ, BRI, T, S40EY 1 RS
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(D-Gle. L-Gle. L-Ara. D-Ara) MAGEW) 1 (FIRESS
95, AN 4.0 mg LR EIR R (L-cysteine
methyl ester) 2.0 mL G /KALEE, 60 CHME R
i 1h, AN 5.0 pL ABH 2R R H AR Co-tolyl
isothiocyanate ), 4# 42 )2 I 1 h, J .45 3, | | HPLC
43 ARSI DA b s R -
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10 pL, KPP 250 nm, KGNS E] 40 min.
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1 &% 189 'H-NMR 1 BC-NMR ##E (400/100 MHz, CD;0D)

Table 1 'H-NMR and '*C-NMR data for compound 1 (400/100 MHz, CD3OD)
A OH oc A OH oc

1 125.1 Glc-1’ 499 (d, J=7.6 Hz) 101.6
2 7.98 (d, J=8.8 Hz) 132.5 2 3.47 (m) 74.8
3 7.16 (d, J=9.2 Hz) 117.3 3 3.47 (m) 779
4 162.8 4 3.36 (m) 71.7
5 7.16 (d, J =9.2 Hz) 117.3 5 3.68 (overlapped) 77.1
6 7.98 (d, J=8.8 Hz) 1325 6’ 4.08 (dd, J = 2.1, 11.0 Hz), 3.61 (overlapped) 68.2
7 168.3 Ara-1" 492 (d, J=1.5Hz) 110.1
-OCHs 3.87(s) 524 2" 4.00 (m) 83.4

3" 3.82 (m) 78.9

4" 3.96 (m) 85.9

5" 3.72 (m), 3.62 (overlapped) 63.1

J=8.8Hz, 2H; 7.16,d, J=9.2 Hz, 2H), 2 MhlidE
55 (0n4.99,d,J=7.6Hz 1H;4.92,d,J= 1.5 Hz,
1H), K 1 ANHEEES (0r3.87,s,3H). BC-NMR
(100 MHz, CD30D) HEE (KD BoRA 26 MG
5, &4 HSQC STtk &9 1 F 1 DRI
(0c 168.3), 1 ANZKFL CEFE 1 MEFAKR 6c 162.8),
2 ANHEEE (6c110.1~63.1) K 1 MNHEIE (6c52.4).
f HMBC i (lZI 2), H-6/H-2 1 C-7 HIMF#A(E
5, SEEHEIEA (On 3.87) F1 C-7 HIMRE ST
ETXTEM@KEF'&EE@EB’J%ZKM”

HO OH
OH

~“HMBC =— COSY # ~ NOESY

B2 &% 1 E£EH HMBC. 'H-'H COSY #1 NOESY
%
Fig.2 Key HMBC, 'H-'H COSY and ROESY correlations

of compound 1

B ZEANTE YD 1 REEEEYE, TS
Y1 N 1 AN &R (0c101.6,77.9,77.1,74.8,71.7,
68.2) Al 1 ABHAAKE (6c 110.1, 85.9, 83.4, 78.9,
63.1). fE COSY &+, H-1' (6n 4.99) A H-2' (6u
3.47). H-3' (0 3.47) H1 H-4' (6n3.36)~ H-4' (0n 3.36)
A1 H-5" (0u 3.68)~ H-5' (6u 3.36) 1 H-6' (6u 4.08,
3.61) WA S8 7 1 MEATERE LR FE 5

H-1" (0n 4.92) Fl H-2" (on 4.00)« H-2" (Ju 4.00) Al
H-3"(0n3.82)« H-3"(0u3.82) Fl H-4" (0n3.96). H-4"
(0u 3.96) F1H-5" (0n 3.72, 3.62) ] COSY MFME5,

K H-1" (6n 4.92) F1 C-4" (6c 68.2)/C-3"(5c 78.9)
HMBC 55U AEE | T, 454 H-3"fl H-
5"{f] NOESY 155, K H-1" (0n 4.92) MBS H BN
1.5Hz (<4Hz), BEHIRTHARRE AR o (&
). PR EY 1 ATRKBRIATEA, R
HPLC it &4 1+ D-Gle Fl L-Ara [AZEAECE 3D,

AT I
e ‘
Ill
\-. lﬂl
N A e
— 1 \ D-Gle
| L-Glc
l | \L-Ara;, D-Ara
A A o e B
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t/min

3 (LAY 1 ERFRIEAETEY HPLC £ 47E
Fig.3 HPLC comparison between derivatives of sugar of 1

and standard sugars

7 HMBC i, H-1' (01 4.99) F1 C-4 (dc 162.8)
(FIAHSRAS 5 UL AT S B eI 4 ARk . T
EIFEHE) 6 AL A ST R (0c 68.2), BEHIRTH{H
PEERAE R B EI 6 Ak, H-1" (0u4.92) F1C-6' (dc
68.2) ) HMBC HAF5IEM Tix s (K 2). T
I, &Y 1 RIS E A H IR Y iE-4-O0-a-L -1k
Mg B[ i A I -(1—6)-B-D-F Zj M . 28 SciFinder
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Uk, RKIRAGE, RPLEY 1 &y,
2 NIRFEMH T A (euphfischcoside A), VLK 1.

B 2: AT E R K . 'TH-NMR (400 MHz,
CD;0D) ¢: 7.27 (4H, m, H-2, 3, 5, 6), 7.18 (1H, m, H-
4),2.95 (2H, t, J= 7.4 Hz, H-7), 3.20 (1H, d, /= 7.8
Hz, H-8a), 3.18 (1H, d, /= 7.8 Hz, H-8b), 4.32 (1H, d,
J=7.8Hz,H-1"),4.97 (1H, d, J= 1.5 Hz, H-1"); 1C-
NMR (100 MHz, CD3;0D) o: 140.0 (C-1), 130.0 (C-2,
6), 129.4 (C-3, 5), 127.2 (C-4), 37.2 (C-7), 71.9 (C-),
104.4 (C-1"), 75.1 (C-2"), 78.0 (C-3"), 71.9 (C-4"), 76.7
(C-5"), 68.1 (C-6"), 109.9 (C-1"), 83.2 (C-2"), 78.9 (C-
3"), 85.9 (C-4"), 63.1 (C-5")o LL_EXHEA SRR IRIE
— B3, MU TEA G 2 IR L FE-6-0-0-L-FR IR B
AR -B-D-H B HE

& 3: B E T K . 'TH-NMR (400 MHz,
DMSO-ds) 6: 7.96 (1H, d, J= 9.5 Hz, H-4), 7.30 (1H,
s, H-8), 7.16 (1H, s, H-5), 6.33 (1H, d, /= 9.5 Hz, H-
3), 5.09 (1H, overlapped, H-1"), 3.70~3.16 (6H, m, H-
2'~6"), 3.82 (3H, s, -OCH3); '3C-NMR (100 MHz,
DMSO-ds) 0: 160.5 (C-2), 113.3 (C-3), 144.2 (C-4),
109.7 (C-5), 146.0 (C-6), 149.9 (C-7), 103.0 (C-8),
148.9 (C-9), 112.2 (C-10), 56.0 (-OCH3), 99.6 (C-1"),
73.1 (C-2"), 77.1 (C-3"), 69.6 (C-4"), 76.7 (C-5"), 60.6
(C-6")o LA Hm ATk IE — 304, Mg et &
3NEREFETH.

&Y 4: BETEE RN K . 'H-NMR (400 MHz,
DMSO-ds) 0: 7.02 (2H, s, H-2, 6), 6.53 (1H, s, H-2""),
6.46 (1H, s, H-2"), 6.21 (1H, d,J= 7.2 Hz, H-1), 4.6~
3.8 (6H, H-2~6). '3C-NMR (100 MHz, DMSO-d) d:
glucose: 92.2 (gle-C-1), 71.7 (glc-C-2), 77.6 (glc-C-3),
62.2 (glc-C-4), 76.4 (glc-C-5), 63.9 (glc-C-6); galloyl:
118.7 (C-1"), 109.0 (C-2', 6"), 145.6 (C-3',5"), 139.0 (C-
4"), 164.8 (C-7"); hexahydroxydiphenoyl: 116.1 (C-1"),
123.9 (C-2"), 106.9 (C-3"), 144.0 (C-4"), 135.8 (C-5"),
145.6 (C-6"), 167.1 (C-7"), 115.9 (C-1""), 123.1 (C-
2'"), 106.0 (C-3""), 143.7 (C-4""), 135.6 (C-5""), 145.6
(C-6""),166.9 (C-7"")o LA EHE A ST ik s — ),
B EY) 4 7 corilagin.

tEY) 5: AEIEE AR K .. 'H-NMR (600 MHz
DMSO-ds) 6: 6.21 (1H, d, J= 2.3 Hz, H-3), 6.14 (1H,
d, /J=2.3 Hz, H-5),4.99 (1H, d, /= 7.7 Hz, H-1"), 3.86
(3H, s, -OCH3), 2.55 (3H, s, H3-8); 3C-NMR (150
MHz, DMSO-ds) J: 106.4 (C-1), 162.6 (C-2), 91.9 (C-

3), 163.7 (C-4), 96.2 (C-5), 165.3 (C-6), 203.0 (C-7),
32.8 (C-8), 56.1 (OCH3), 99.6 (C-1"), 73.1 (C-2"), 77.3
(C-3"), 69.7 (C-4"), 76.7 (C-5"), 60.7 (C-6"). LA_-%ds
ST ERIRE — B, e A 5 N 6-F25E-2-
AT L H-4-0-B-D-H E T

A 6: FETGE BV K - 'TH-NMR (400 MHz,
DMSO-de) 8: 6.16 (1H, brs, H-3), 6.14 (1H, brs, H-5),
5.00 (1H, d, J = 7.6 Hz, H-1"), 4.72 (1H, brs, H-1"),
3.91 (1H, d, J=10.7 Hz, H-6"a), 3.86 (3H, s, -OCH3),
3.78 (1H, m, H-2"), 3.72 (1H, m, H-4"), 2.55 (3H, s,
H;3-8); BC-NMR (100 MHz, DMSO-ds) 6: 106.8 (C-
1), 162.6 (C-2), 91.5 (C-3), 163.5 (C-4), 96.4 (C-5),
165.6 (C-6), 203.0 (C-7), 32.8 (C-8), 56.1 (-OCHs3),
99.4 (C-1'), 73.0 (C-2'), 76.4 (C-3"), 70.0 (C-4"), 75.5
(C-5"), 67.0 (C-6"), 108.5 (C-1"), 82.0 (C-2"), 77.2 (C-
3"), 83.8 (C-4"), 61.3 (C-5"). LA L-HlACikikiE
— 07, M ELEY 6 N 6-FRF2-HEIK L
i -4-O-a-L-Bi Br AP RERE-(1— 6)-B-D-F6 & BE T

&Y 7: A ETEE K K . 'TH-NMR (600 MHz,
DMSO-de) d: 13.49 (1H, 6-OH), 6.19 (1H, d, J = 2.3
Hz, H-3), 6.17 (1H, d, J = 2.3 Hz, H-5), 4.99 (1H, d,
J=1.7Hz, H-1'), 4.14 (1H, d, J= 7.6 Hz, H-1"), 3.87
(3H, s, -OCH3), 3.67 (1H, dd, J = 5.4, 11.3 Hz, H-5"a),
2.95 (1H, overlapped, H-5""b), 2.55 (3H, s, H3-8); '3C-
NMR (150 MHz, DMSO-ds) J: 106.4 (C-1), 162.6 (C-
2), 91.7 (C-3), 163.5 (C-4), 96.3 (C-5), 165.3 (C-6),
203.0 (C-7), 32.8 (C-8), 56.1 (-OCH3), 99.4 (C-1'), 73.0
(C-2"),75.7 (C-3"), 69.5 (C-4"), 76.3 (C-5"), 68.5 (C-6"),
104.0 (C-1"), 73.4 (C-2"), 76.6 (C-3"), 69.5 (C-4"),
65.6 (C-5"). LAEE P scmkdiE —&07, #%e
a7 H 6-FHk-2-F A B K L Ei-4-O-B-D-ANE
F-(1—6)-B-D-H & ELF

&Y 8: AtIERKIAR. 'H-NMR (400 MHz,
DMSO-ds) d: 6.16 (1H, d, J=2.2 Hz, H-3), 6.16 (1H, d,
J=22Hz, H-5),5.01 (1H, d,J=7.5 Hz, H-1"), 451 (1H,
brs, H-1"), 3.86 (3H, s, -OCH3), 2.55 (3H, s, H-8), 1.09
(3H, d, J= 6.2 Hz, H-6"); "*C-NMR (100 MHz, DMSO-
ds) 0: 1064 (C-1), 162.7 (C-2), 96.2 (C-3), 163.6 (C-4),
91.8 (C-5), 165.4 (C-6), 203.0 (C-7), 32.8 (C-8), 56.1 (-
OCH3), 99.4 (C-1), 73.0 (C-2'), 76.4 (C-3'), 69.8 (C-4"),
75.6 (C-5"), 66.3 (C-6'), 100.5 (C-1"), 70.7 (C-2""), 70.3 (C-
3"), 73.0 (C-4"), 68.3 (C-5"),17.9 (C-6"). LA EHEFEAIL
HRHOE— Y, M EEY) 8 4 erythroxyloside B
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4 o-BEEEIEANFIEE

SR o 26 0 EF Bl () 0 SEER PR 4 B A S
YD B DO, BL p-NPG 1ENJEY), Bl 8 R
PHMEZY, IR s 4, B @4l MR, FE
A RS BRI, BH R E 3 ANE L.
B4, BN 100 uL PBS &R % 96 LK 1,
FRRL . FE A AN X BR AL NN 20 L o1 H LT
(0.5 U/mL), =AM T AAEMANERER
PBS ¥#ili. SRJE, FESALRIAES 2 A4 20 uL
FESATR (200, 100, 50, 25. 12.5. 6.25. 3.125
umol/L), PFHMEXFHRZLIIAN 20 pL FHAE 2GR0+ 5 0
(10~ 5. 2.5, 1.25. 0.625. 0.312 5 umol/L), FH
HFX A AR PBS ¥il. 37 CIEE 15
min 5, ®FLIIA 20 uL (1.25 mg/mL) [¥] p-NPG,
k4 37°CIEE 15mine #fa, BFLIIA 40 uL (0.2
mol/L) HIBRIRNIA TR £ 1k s N, FF) F B bR A A
405 nm ARG (4D 1H.

PR =1—( wa—A4 rrawe)(A 20— A uw)

GERLH, (LAY 4 AN 8 Xt o7 2 FE T R P
H—E M HE Y, 3 ICso AN (7.44£3.95)
pmol/L A1 (134.40430.27) pmol/L, FHEZ5R ik
BRI ICso fE N (0.9940.02) pmol/L.

5 %t

AHI T NI K BR L BEFRHUY) ) I T B AL
AL B E T 8 NIRBMNAEY), VR TR
BHEDIR o-H B R ANSIE S, #—PFEE
TREE KV M 2 U T B

FB AR R, AR 8 MRHERE AT
N3 K, A3 ANMNTIRERE (E1~3). 1
MERR BV . 4 NMER=FE (EY5~8).
Hrh, 6B 1 e E, a4 R EE )
o AT HEE BRI, ICso fB9 (7.44£3.95 pumol/L.
[FJ, HAh PN TR (1~3) BRIRIZE =y (5~
8) X o ) HE H BRI E LSS o 4G AN PR AT
HIMIRBEREE LRSI AR £ B ARG AR I
—FH oA E IR A ST R, BB
1% 2 R B AT IR L S BA B AERIH] o- %]
PEFBRG 1, HE MRS a P RS 5 S
o B AL A, IR IR PE .
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