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Chemical constituents in ethyl acetate fraction from Daphne genkwa
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Abstract: Objective To study the chemical constituents in the ethyl acetate fraction from Daphne genkwa. Methods The chemical
constituents in the ethyl acetate fraction from D. genkwa were isolated and purified by chromatography on polyamide, silica gel,
Sephadex LH-20 columns, and their structures were identified by their physicochemical characteristics and spectral features. Results
Eleven compounds were isolated and identified as pinoresinol (1), (—)-isolariciresinol (2), lariciresinol (3), 4-hydroxybenzonic acid (4),
3,4-diohydroxybenzoic acid (5), kaempferol-3-p-D-(6-O-trans-p-coumaroyl)glucopyranoside (6), kaempferol-3-B-D-(6-O-cis-p-coumaroyl)
glucopyranoside (7), genkwanin (8), 3'-hydroxygenkwanin (9), apigenin (10) and Iuteolin (11). Conclusion Compounds 2, 5 and 7
are all isolated from this plant for the first time.
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MAZFEY) 5 B AR
1 XE5R

Bruker AV 400 MHz #Z i 3L 4R 1% (f#[F Bruker
yF]); Waters Model 510 28l #8754 i3 R0 AH (4
(Waters A7) ); SP100 RUKAMIMES (SP AF]);
Kromasil ODS C g =il 5 4 3% 44 (200 mm X 20 mm,
5 um, FRIEMKFFFAF]D; ZAB—HS A UG ik
% (BEE VG AW Bt (30~60 H, LilgE
HXJEEREA) s AR (200~300 H.
60~100 H, 75 &AL T) ); Sephadex LH-20 I:
(GE Healthcare /A #]); TU—1810 “&4hA] W43 6%
FEE (AR AT AR A RS T AR RAH Cis
FoEE (YWG-Cig, 20~30 pm, RE# IS (%
HRABRE AT WA R T 24l

SEACACTE W AL W 2 iy, e,
2 RGN T B B TEMERIT 5T B3 5 5 A F A R
564t Daphne genkwa Sieb.et. Zucc. [ TRALTE o bR A
(YHOD) F7J8CT REEL I o Bt B 25 e it 5 i L
RS E
2 REES5NE

e THRAETE 9 kg, H 70% L= NAR
P 2 k(6 d/D. HIF 2 IREEHGHE, 60 C Fik
FEHRGE, T3 IR HE BKTRE, WU A ik
(60~90 C). BEFR LWE 1E T RE R AL, Jlkik
A3 20 AT BEER AT 114.1 g, BERR ZWEHB47 167.0 g,
1E T RERSAL 317.9 o

FER L Bg A7 (167.0 g) LB (30~60 H)
FE, R0 - K (02 1~95 5 BREEVLM, ¥
5348 TLC kil &9, 6453 6 N4y, A1 (12.8
g) BRERCHEEE S P - WA E e . 2 X
Sephadex LH-20 ¥ 2,3 — 5 F ¢ — A B VI
AT TS AR 4 HPLC 40 - K - R
(23 177 1 0.1%) PElialifh, 194654 1 (89.6 mg),
2 (150 mg), 3 (13.8 mg), 4 (280.6 mg), 5 (26.8
mg). AT (14.6 g) LRERFEERE & F ke - F
BEREEVENT . Sephadex LH-20 A7 — & Hi 4t - Y
W 0 B0 RN 2 1) 4 7 HPLC 45 - /K - R
(27 273 1 0.1%) BEMiaift, 194654 6 (163 mg),
7 (78 mg); VI (15.0g) LehkfAt (il — &
Lt - HEERRRE L. RAH Cis AT FHEE - K -
0.1% FF R BREVEM - 2 X Sephadex LH-20 1 {73 —
SURRBE - P e 0 % e B2 4 i, 194 5740 8(9.6
mg), 9 (109.7mg), 10 (1029 mg), 11 (75.6 mg).

3 GExE

AW 1. TEE T CRED, =&k - 2
ARBI RSB ; BI-MS m/z: 358.2 [M]", CaoHOg:
'H-NMR (400 MHz, DMSO-dy) J: 6.88 (2H, d,
J=8.0 Hz, H-5. 5", 6.74 (2H, d, J=8.0 Hz, H-6.
6, 6.59 (2H, s, H-2. 2", 4.60 (2H, d, J=3.6
Hz, H-7. 7, 4.14 (2H, m, H-9a. 9'a), 3.75 (2H,
m, H-9B. 9'B), 3.73 (6H, s, 20CH3), 3.03 (2H,
brt, J=4.0 Hz, H-8. 8); "“C-NMR (100 MHz,
DMSO-dg) 8: 147.9 (C-3. 3", 1459 (C-4. 4",
132.2 (C-1. 19, 118.6 (C-6. 6", 115.1 (C-5. 5",
1104 (C-2, 2, 85.1 (C-7. 7, 70.9 (C-9, 9,
55.6 (20CH3), 53.6 (C-8. 8). LA L%t kiR
8, ML S ) 1 I FANEEE (pinoresinol ).

WEY 2: AR, =& - B N
FHE; UV-vis (CH;0H) 285 nm (10 880); —24.9°
(¢=0.177, CH;O0H); EI-MS m/z: 3602 [M]",
CaoH2406: 'H-NMR (400 MHz, CD;OD) 4: 6.73
(1H, d, J=8.0Hz, H-5), 6.67 (1H, brs, H-2),
6.64 (1H, brs, H-5"), 6.60 (1H, d, J=8.0 Hz,
H-6), 6.18 (1H, brs, H-2"), 3.79 (3H, s, OCH3-3),
3.76 (3H, s, OCH;3-3"), 3.68 (2H, m, H-9"), 3.67
(1H, m, H-9a), 3.40 (1H, dd, J=4.0. 11.2 Hz,
H-9b), 2.76 (2H, d, J=7.6 Hz, H-7"), 1.99 (1H,
m, H-8"), 1.77 (1H, m, H-8); *C-NMR (100 MHz,
CD;0D) d: 149.0 (C-3"), 147.2(C-3), 145.9 (C-4),
145.3(C-4), 138.6(C-6", 134.2(C-1), 129.0(C-1"),
123.2(C-6), 117.3(C-5"), 116.0(C-5), 113.8(C-2),
112.4(C-2", 66.0(C-9"), 62.3(C-9), 56.4(OCH;-3),
56.4 (OCH;-3"), 48.0 (C-7. 8), 40.0 (C-8), 33.6
(C-70 LL ¥R 5 ScmritoE”— 50, sidte &4
2 N ()-FTE M4 IR 22 [ (—)-isolariciresinol] »

&Y 3: AGKA, =& - BELE &
N RHE ; EI-MS m/z: 360.2 [M]", Ca0H2404,; 'H-NMR
(400 MHz, DMSO-dg) 6: 6.81 (1H, brs, H-2),
6.72 (1H, brs, H-5), 6.67 (3H, brt, J=7.2 Hz,
H-5'. 6. 6, 6.55 (1H, m, H-2") 4.64 (1H, d,
J=6.4Hz, H-7), 3.86 (1H, brt, J=6.8 Hz, H-9'b),
3.73 (6H, s, 20CH3-3), 3.65 (1H, m, H-9b),
3.45 (1H, dd, J=6.8. 8.4Hz, H-9%), 3.38 (1H,
m, H-9a), 2.82 (1H, dd, J=4.4. 13.2 Hz, H-7b),
2.57 (1H, m, H-8"), 2.40 (1H, brt, J=12.8 Hz,
H-7'a), 2.18 (1H, m, H-8); “C-NMR (100 MHz,
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DMSO-ds) 6: 1474 (C-4), 1473 (C-4), 1455
(C-3), 144.6 (C-3", 134.6 (C-1), 131.7 (C-1D,
120.6 (C-6"), 118.2 (C-6), 115.4 (C-5"), 115.0 (C-5),
112.7 (C-2Y, 110.0 (C-2), 81.7 (C-7), 71.8 (C-9),
58.6 (C-9), 55.6 (3-OCH3), 55.5 (3-OCH3), 52.4
(C-8), 42.0 (C-8", 32.1 (C-7. L X5 kil
W5, HrAMEAY) 3 Ak HFAIERE (lariciresinol) .
&Y 4: AEKER, =& - BEb sk
NRHE ;. EI-MS m/z: 138.0 [M]", C/HO3; 'H-NMR
(400 MHz, DMSO-d¢) 6: 7.78 (2H, d, J=8.8 Hz,
H-2. H-6), 6.83 (2H, d, J=8.8 Hz, H-3. H-5);
BC-NMR (100 MHz, DMSO-dg) &: 167.2 (C-1"),
161.6 (C-4), 131.5 (C-2. C-6), 121.4 (C-1), 115.1
(C-3. C-5), LA E%ds b5 Scikaia™ —50, #idtk
EW) 4 NFRIEARE (4-hydroxybenzonic acid ).
&Y 5. AMKAR, =& - BRI X
RBAYE; EI-MS m/z: 154.0 [M]", C7HO4: '"H-NMR
(400 MHz, DMSO-dy) 6: 7.34 (1H, d, J=2.0 Hz,
H-2), 7.29 (1H, dd, J=2.0. 8.0 Hz, H-6), 6.78
(1H, d, J=8.0Hz, H-5); “C-NMR (100 MHz,
DMSO-dg) d: 167.5(C-1'), 150.1(C-4), 145.0(C-3),
122.0 (C-1), 121.9(C-6), 116.7 (C-5), 115.2 (C-2).
DA%t 5 SRk 50, M A5 0 3, 4-
TRAKHR (3, 4-diohydroxybenzoic acid) .
WEY 6: RIEEFAR, —HAE - B A
SONBHPE: UV-vis (CH;0H)  268.5 nm (21730);
-61.5° (¢=0.159, CH;OH): HR-EI-MS m/z:
595.144 3 [M+H] " (C30H26013); 'H-NMR (400 MHz,
DMSO-dg) d: 12.59 (1H, s, 5-OH), 7.98 (2H,
d, J=8.8Hz, H-2'. 6", 7.36 (2H, d, J=8.0 Hz,
H-5". 9"), 7.34 (1H, d, J=16.0 Hz, H-3"), 6.85
(2H, d, J=8.8Hz, H-3'. 5", 6.79 (2H, d, J=8.0
Hz, H-6". 8"), 6.37 (1H, d, J=1.8Hz, H-8),
6.13 (1H, d, J=1.8 Hz, H-6), 6.11 (1H, d, J=15.6
Hz, H-2"), 5.44 (1H, d, J=7.2Hz, H-1"), 4.28
(1H, dd, J=1.3. 11.6 Hz, Hb-6"), 4.03 (1H, dd,
J=6.4. 11.6 Hz, Ha-6"), 3.16-3.41 (4H, m, H-2".
3", 4", 5"); BC-NMR (100 MHz, DMSO-ds) o:
1773 (C-4), 1662 (C-1"), 164.6 (C-7), 161.1
(C-5), 160.0 (C-4", 159.8 (C-7"), 156.4 (C-2),
156.4 (C-9), 144.6 (C-3"), 133.1 (C-3), 1308
(C-2'. 6", 130.1 (C-5". 9"), 124.9 (C-4"), 120.7
(C-19, 115.8 (C-6". 8"), 115.1 (C-3'. 5", 113.6

(C-2"), 103.7 (C-10), 101.0 (C-1"), 98.9 (C-6),
93.7 (C-8), 76.2 (C-2"), 74.2 (C-3"), 74.1 (C-5"),
70.0 (C-4"), 63.0 (C-6"). LL ¥ & rhpaa!!
—3, BEALE Y 6 kil & 1-3-B-D-(6-0- [ -p-
Ay W) 5 %4 BE 1 [kaempferol-3-B-D-  (6-O-trans-p-
coumaroyl)glucopy ranoside].

WEY 7. RIEONAR, =Sk - PR
SN FHYE; UV-vis (CH;OH)  268.5nm (31 037);
—38.1° (¢=0.137, CH;OH): HR-EI-MS m/z:
595.144 5 [M+H] ", C30H2013; 'H-NMR (400 MHz,
DMSO-dg) 8: 12.52 (1H, s, 5-OH), 7.94 (2H,
d, J=8.4Hz, H-2'. 6'), 7.54 (2H, d, J=8.4Hz,
H-5". 9", 6.84 (2H, d, J=8.4Hz, H-3'. 5", 6.70
(2H, d, J=8.4 Hz, H-6". 8", 6.65 (1H, d, J=14.4
Hz, H-3"), 6.36 (1H, s, H-8), 6.20 (1H, s,
H-6), 5.46 (1H, d, J=12.8 Hz, H-2"), 5.40 (1H,
d, J=72Hz, H-1"), 4.17 (1H, dd, J=1.3. 11.6,
Hz, Hb-6"), 4.09 (1H, dd, J=5.6. 11.6 Hz, Ha-6"),
3.12~3.38 (4H, m, H-2". 3". 4", 5"); “C-NMR
(100 MHz, DMSO-dg)5: 177.3(C-4), 165.4(C-1"),
164.6(C-7),161.2(C-5),160.1(C-4"), 158.9(C-7"),
156.5 (C-2), 156.4 (C-9), 143.7 (C-3"), 133.0
(C-3), 132.6 (C-5". 9"), 130.8 (C-2'. 6", 125.3
(C-4"), 120.7 (C-1"), 115.1 (C-3'. 5"), 114.8 (C-6".
8"), 114.6 (C-2"), 103.8 (C-10), 101.1 (C-1"),
98.8 (C-6), 93.8 (C-8), 76.3 (C-2"), 74.1 (C-3"),
74.0 (C-5"), 70.0 (C-4"), 62.7 (C-6"). VL %Kik
55 SR ARE S SIS T A 1 25 y-3-B-D-
(6-O- i -p- 7 . Wt ) 7 %5 Hi 1 [kaempferol-3-B-D-
(6-O-cis-p-coumaroyl) glucopyranoside].

EY 8: EOTEA A, —HIEk - B
B R N BHPE ;s EI-MS m/z: 284.0 [M]", Ci6H;20s:
'H-NMR (400 MHz, DMSO-dy) 6: 12.95 (1H, s,
OH-5), 10.35 (1H, s, OH-4"), 7.95 (2H, d, J=8.8
Hz, H-2'. H-6"), 6.93 (2H, d, J=8.8 Hz, H-3'.
H-5", 6.83 (1H, s, H-3), 6.75 (1H, brs, H-8),
6.36 (1H, d, J=1.6 Hz, H-6), 3.86 (3H, s, OCH3-7):
BC-NMR (100 MHz, DMSO-d¢) 6: 181.9 (C-4),
165.1 (C-7), 164.0 (C-2), 161.3 (C4", 1612 (C-5),
157.2 (C9), 1285 (C-2'. C-6", 121.0 (C-19, 1159
(C-3's C-5"), 104.6 (C-10), 103.0 (C-3), 97.9 (C-6),
92.6 (C-8), 56.0 (OCHs-7). LA [-¥cdi 5 kil
—2, MM S 8 otiez (genkwanin).
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EY 9: HEMA, =& - BEILE X
S BAPE; EI-MS m/z: 300.1 [M] ", C16H1206: "H-NMR
(400 MHz, DMSO-dg) d: 7.42 (2H, s, H-2'. 6,
6.89 (1H, d, J=8.0 Hz, H-5"), 6.71 (2H, s, H-3.
8), 6.36 (1H, s, H-6), 3.86 (3H, s, OCHs-7);
BC-NMR (100 MHz, DMSO-dg) &: 181.8 (C-4),
165.1(C-7), 164.3(C-2), 161.2(C-5), 157.2(C-9),
149.9 (C-4"), 145.8 (C-3"), 121.4 (C-1D, 119.1
(C-6"), 116.0 (C-5", 113.5 (C-2"), 104.7 (C-10),
103.0(C-3),97.9(C-6), 92.6(C-8), 56.0(OCH3-7).
DL Hde 5 scpk s 8, Motk 9 o 3-
FeI ot 6% (3'-hydroxygenkwanin) .

AW 10: AR AR, =&k - b e
RN FAYE: EI-MS m/z: 270.1 [M]", CisH;oOs:
'H-NMR (400 MHz, DMSO-dg) d: 12.94 (1H, s,
5-OH), 7.91 (2H, d, J=8.8 Hz, H-2'. H-6"), 6.91
(2H, d, J=8.8 Hz, H-3'. H-5"), 6.76 (1H, s, H-3),
6.46 (1H, d, J=2.0 Hz, H-8), 6.17(1H, d, J=2.0
Hz, H-6); “C-NMR (100 MHz, DMSO-ds) 5: 181.7
(C-4), 164.4 (C-2), 163.7(C-7), 161.4(C-9), 161.2
(C-4), 157.3 (C-5), 128.4(C-2', 6", 121.1 (C-1Y,
115.9 (C-3', 5", 103.6 (C-10), 102.8 (C-3), 98.9
(C-8), 94.0 (C-6). LL %ty SripdaEt 5,
WAL S 10 977383 (apigenin).

&Y 11: EENR, =&k - B e
% B4 ; EI-MS m/z: 286.0 [M] ", C1sH;¢Og: "H-NMR
(400 MHz, DMSO-d¢) 6: 7.40 (1H, dd, J=8.0.
2.0 Hz, H-6"), 7.38 (1H, d, J=2.0 Hz, H-2"), 6.87
(1H, d, J=8.0 Hz, H-5"), 6.64 (1H, s, H-3),
6.42 (1H, d, J=1.2 Hz, H-8), 6.17 (1H, d, J=1.2
Hz, H-6); *C-NMR (100 MHz, DMSO-d) : 181.6
(C-4), 164.5 (C-7), 163.8 (C-2), 161.4 (C-5),

157.3 (C-9), 1499 (C4"), 1458 (C-3'), 121.3

(C-1, 118.9 (C-6", 116.0 (C-5"), 113.3 (C-2",

103.5 (C-10), 102.7 (C-3), 98.9 (C-6), 93.8 (C-8),

DL $ode 5 Sk soE 58, e S 1 Ak

FEELZE (luteolin).
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