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Chemical constituents from Coreopsis lanceolata and their bioactivities

SHAO Dong-xu, ZHENG Dong-mei, HU Rui, CHEN Wen, CHEN Duo-mou, ZHUO Xian-qin

College of Science and Engineering, Qiongzhou University, Sanya 572022, China
Abstract: Objective To study the chemical constituents in the whole herb of Coreopsis lanceolata and to investigate the
antibacterial activity. Methods The compounds in the whole herb of C. lanceolata were isolated and purified by column
chromatography and identified based on spectral analyses (MS, NMR). The antibacterial activities of compounds 1—8 were screened.
Results Fifteen compounds including eight sesquiterpenes were isolated from the chloroform fraction in the whole herb of C.
lanceolata and were identified as 1B, Sa-diangeloyloxy-eudesm-(15)-ene (1), 1B, 6a-dihydroxyeudesm-4(15)-ene (2), 10a-
hydroxyoplopan-4-one (3), (7R’)-opposit-4(15)-ene-1p, 7-diol (4), (7R’)-opposit-4(15)-ene-1p, 8-diol (5), (7R")-opposit-4(15)-
ene-1B, 11-diol (6), (7R")-opposit-4(15)-ene-1B, 7o-diol (7), 4(15)-eudesmene-1B, 7a-diol (8), p-hydroxy cinamic acid (9),
3-methoxy4-hydroxy-benzoic acid (10), methyl-p-hydroxybenzoate (11), 3, 4-dihydroxy-benzaldehyde (12), B-sitosterol (13),
friedeline (14), and friedelinol (15). Conclusion Compounds 1—15 are obtained from the whole herb of C. lanceolata for the first
time. The bioassays show that the compounds 3 and 4 have the stronger inhibition against Staphylococcus aureus.
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WEW 1. LRy . 'TH-NMR (500 MHz,

CDCl;) d: 4.68 (1H, brs, H-15), 4.78 (1H, brs, H-15),
3.82 (1H, dd, J = 5.0, 10.5 Hz, H-1), 2.63 (1H, ddd,
J=15.,6.0, 12.0 Hz, H-30), 2.08 (1H, dddd, J = 2.0,
5.0, 13.5 Hz, H-3B), 1.76 (1H, m, H-20), 1.64 (1H, m,
H-9a), 1.56 (1H, m, H-7), 1.54 (1H, m, H-2p), 1.51
(1H, m, H-60), 1.49 (1H, m, H-6pB), 1.47 (1H, m,
H-11), 1.44 (1H, m, H-8), 1.19 (1H, m, H-9b), 0.85
(3H, d, J = 3.5 Hz, H-13), 0.82 (3H, d, J = 3.5 Hz,
H-12), 0.69 (3H, s, H-14); "“C-NMR (125 MHz,
CDCl3) &: 149.6 (C-4), 107.6 (C-15), 72.1 (C-1), 75.2
(C-5), 41.2 (C-10), 37.3 (C-11), 33.3 (C-6), 31.8 (C-7),
29.6 (C-2), 289 (C-3), 28.8 (C-9), 22.7 (C-8), 19.0
(C-13), 18.7 (C-12), 11.7 (C-14)o LA F#di 5 Sk
—5, s EAEY 1 A 1B, So-diangeloyloxy-
eudesm-(15)-ene.

&Y 2. LMK . "H-.NMR (500 MHz,
CDCls) d: 5.02 (1H, brs, H-15), 4.75 (1H, brs, H-15),
3.72 (1H, t, J = 9.5 Hz, H-6B), 3.42 (1H, dd, J = 4.0,
6.5 Hz, H-10), 2.33 (1H, ddd, J = 2.0, 5.0, 13.0 Hz,
H-3a), 2.24 (1H, sept, J = 2.0, 6.5 Hz, H-11), 2.07 (1H,
ddd, J = 5.0, 13.0, 13.0 Hz, H-3p), 1.91 (1H, s, H-8),
1.85 (1H, ddd, J = 2.0, 4.0, 12.0 Hz, H-20), 1.75 (1H,
brd, J= 9.5 Hz, H-5a), 1.53 (1H, m, H-2f), 1.53 (1H, m,
H-8), 1.43 (1H, brs, 1-OH), 1.27 (1H, m, H-7a), 1.19
(1H, m, H-9a), 1.17 (1H, m, H-9b), 0.95 3H, d, J = 6.5
Hz, H-13), 0.87 3H, d, J = 6.5 Hz, H-12), 0.71 (3H, s,
H-14); BC-NMR (125 MHz, CDCLy) 6: 147.4 (C-4),
108.1 (C-15), 79.2 (C-1), 67.8 (C-6), 56.4 (C-5), 49.9
(C-7), 42.2 (C-10), 36.9 (C-9), 35.9 (C-3), 32.2 (C-2),
263 (C-11), 21.8 (C-13), 18.9 (C-8), 16.8 (C-12), 12.0
(C-14). LAl S5 S3cmkdiis—30, ety 2
4 1B, 6a-dihydroxyeudesm-4(15)-ene.

wEW 3. LEMIRY, EI-MS m/z: 238,
'H-NMR (500 MHz, CDCls) 6: 2.65 (1H, m, H-3),
2.19 (3H, s, H-15), 1.20 (3H, s, H-13), 0.89 (3H, d, J =
6.5 Hz, H-11), 0.69 (3H, d, J = 6.5 Hz, H-12); "°C-
NMR (125 MHz, CDCls) d: 210.5 (C-14), 72.0 (C-8),
56.0 (C-3), 54.7 (C-9), 48.4 (C-5), 45.7 (C-4), 41.1
(C-7), 28.5 (C-10), 27.6 (C-1), 24.3 (C-2), 22.0 (C-6),
20.9 (C-11), 19.3 (C-13), 19.3 (C-15), 14.6 (C-12). LA
%t ScwkakE 8, e A 3 10a-
hydroxyoplopan-4-one.

WEY 4. LORY, ELMS m/z 236, 'H-
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NMR (500 MHz, CDCls) 6: 4.95 (1H, s, H-15a), 4.81
(1H, s, H-15b), 3.58 (1H, dd, J = 5.0, 11.5 Hz, H-1),
3.23 (1H, brd, J = 9.5 Hz, H-7), 2.32 (1H, m, H-6), 2.30
(1H, m, H-3p), 2.11 (1H, m, H-30), 1.83 (1H, m, H-8B),
1.78 (1H, m, H-2a), 1.75 (1H, m, H-5), 1.74 (1H, m,
H-98), 1.71 (1H, m, H-11), 1.48 (1H, m, H-2p), 1.40
(1H, m, H-9a), 1.36 (1H, m, H-8a), 0.99 (3H, d, J = 6.5
Hz, H-12), 0.91 (3H, d, J = 6.5 Hz, H-13), 0.67 (3H, s,
H-14); “C-NMR (125 MHz, CDCLy) 6: 147.9 (C-4),
106.6 (C-15), 81.7 (C-7), 80.0 (C-1), 55.4 (C-5), 48.5
(C-10), 384 (C-6), 363 (C-9), 33.9 (C-3), 30.9 (C-2),
30.4 (C-11), 25.1 (C-8), 19.5 (C-13), 13.7 (C-12), 113
(C-14). LL % 5 ckipE— 830", sseieesy
4 2y (7R")-opposit-4(15)-ene-1p, 7-diol.

&Y 5: TOMPIRY), EI-MS m/z: 238, "H-NMR
(500 MHz, CDCLy) 6: 4.88 (1H, d, J = 1.5 Hz, H-15a),
474 (1H, d, J = 1.5 Hz, H-15b), 3.92 (1H, dd, J = 4.5,
11.0 Hz, H-1), 3.52 (1H, dd, J = 5.0, 11.0 Hz, H-7), 0.92
(3H, d, J=7.0 Hz, H-12), 0.84 (3H, d, J = 7.0 Hz, H-13),
0.83 (3H, s, H-14); C-NMR (125 MHz, CDCL) :
145.4 (C-4), 1144 (C-15), 80.0 (C-1), 69.9 (C-8), 56.4
(C-5), 44.0 (C-10), 39.4 (C-6), 34.9 (C-9), 29.7 (C-3),
29.2 (C-2), 26.0 (C-11), 24.1 (C-7), 22.0 (C-14), 21.6
(C-12), 14.7 (C-13). LL -%ed 5 scmrgiis—sd™, %
YWEWSY S A (TR )-opposit-4(15)-ene-1p, 8-diol.

Wwa 6. LRy, EI-MS m/z: 239. 'H-
NMR (500 MHz, CDCl;) 6: 4.86 (1H, s, H-14a), 4.60
(1H, s, H-4b), 3.53 (1H, dd, J = 4.0, 11.0 Hz, H-1),
1.26 (6H, s, H-12, 13), 0.65 (3H, s, H-15); "“C-NMR
(125 MHz, CDCls) 6: 145.9 (C-4), 106.6 (C-14), 79.3
(C-1), 71.6 (C-7), 57.8 (C-5), 49.6 (C-7), 47.5 (C-10),
37.3 (C-9), 34.6 (C-2), 32.5 (C-6), 31.8 (C-3), 30.6
(C-8), 30.1 (C-12), 29.9 (C-13), 11.9 (C-15). LA %k
5 ScmkapaE — 8, Mt 6 A(IR)-
opposit-4(15)-ene-1p, 11-diol,

WA 7. TEmiRY), EI-MS m/z: 238, 'H-
NMR (500 MHz, CDCLy) 6: 4.78 (1H, d, J = 2.0 Hz,
H-14a), 4.43 (1H, d, J = 2.0 Hz, H-14b), 3.54 (1H, dd,
J=4., 10.5 Hz, H-1), 3.30 (1H, dd, J = 2.0, 8.5 Hz,
H-7), 2.23 (1H, m, H-6), 2.19 (1H, m, H-3a), 1.95
(1H, m, H-3b), 1.93 (1H, m, H-5), 1.76 (1H, m, H-9a),
1.65 (1H, m, H-2a), 1.57 (1H, m, H-11), 1.45 (1H, m,
H-9b), 1.26 (1H, m, H-2b), 0.93 (3H, d, J = 7.0 Hz,

H-12), 0.86 (3H, d, J = 7.0 Hz, H-13), 0.59 (3H, s,
H-15); "C-NMR (125 MHz, CDCL) ¢: 145.3 (C-4),
105.1 (C-14), 78.1 (C-1), 75.4 (C-7), 51.3 (C-5), 47.4
(C-10), 37.6 (C-6), 36.3 (C-2), 33.6 (C-3), 32.5 (C-11),
30.8 (C-9), 19.3 (C-12), 18.7 (C-8), 18.3 (C-13), 10.9
(C-15). LL_ %53k — 80, sty
7 4 (7R)-opposit-4(15)-ene-1p, 7a-diol.

&Y 8. LRY), EI-MS m/z: 238,
'H-NMR (400 MHz, CDCls) 6: 4.76 (1H, s, H-15p),
4.48 (1H, s, H-150), 3.52 (1H, dd, J = 4.3, 11.6 Hz,
H-1), 2.31 (1H, m, H-30), 2.18 (1H, m, H-5), 2.18
(1H, m, H-3p), 1.55 (2H, m, H-8), 0.96 (6H, d, J = 6.6
Hz, H-12, 13), 0.66 (3H, s, H-14); 3C-NMR (100
MHz, CDCly) 6: 149.1 (C-4), 106.8 (C-15), 79.2
(C-1), 73.6 (C-7), 41.9 (C-5), 40.2 (C-10), 39.2
(C-11), 34.5 (C-3), 32.2 (C-9), 31.9 (C-6), 31.6 (C-2),
29.2 (C-8), 17.0 (C-12), 17.0 (C-13), 9.3 (C-14). LI I
Kot 5 SciraE — 8, stk 8 k4
(15)-eudesmene-1p, 7a-diol.

& 9: Tota ik CAERD, mp 213~216 C.
'H-NMR (400 MHz, DMSO-dg) 6: 7.62 (1H, d, J =
15.8 Hz, H-a), 7.55 (2H, d, J = 8.8 Hz, H-2, 6), 6.90
(2H, d, J = 8.8 Hz, H-3, 5), 6.34 (1H, d, J = 15.8 Hz,
H-pB): >C-NMR (100 MHz, DMSO-dy) 6: 167.6 (C-1),
115.0 (C-B), 130.9 (C-a), 126.3 (C-1), 144.9 (C-2),
115.8 (C-3, 5), 159.8 (C-4). LA %5 SCikafiE—
U, WA 9 XA IR I .

A9 10: ok i CREE, mp 210~212 C.
'H-NMR (400 MHz, CDCl;) 6: 11.84 (1H, s, -COOH),
7.58 (1H, d, J = 8.0 Hz, H-6), 7.55 (1H, s, H-2), 6.90
(1H, d, J = 8.0 Hz, H-3), 3.90 (3H, s, 3-OCHs);
BC.NMR (100 MHz, CDCly) d: 167.4 (-COOH),
148.30 (C-3), 152.0 (C-4), 127.9 (C-1), 124.8 (C-2),
115.5 (C-5), 113.4 (C-6), 56.3 (-OCH3). LA LF%#i Y
SCHRIRIE Y, WA 10 O 3- I IE-4-
FRRR TR

&Y 11 TLEEHREE (R, mp 120~
122 “C. 'H-NMR (400 MHz, CDCl;) 6: 7.95 (2H, dd,
J=8.0,3.2 Hz, H-2, 6), 6.87 (1H, dd, J = 8.0, 3.2 Hz,
H-3, 5), 3.88 (3H, s, -OCH3); "C-NMR (100 MHz,
CDCl;) 167.2 (-COOCH3), 160.0 (C-4), 131.9 (C-2,
6), 127.9 (C-3, 5), 122.5 (C-1), 51.9 (-OCH3). LA L%k
a5 scmkapE — 5, MRS 11 R
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& 12: AR (HEE, mp 152~
154 “C. 'H-NMR (400 MHz, CDCl;) 8: 10.0 (1H, s,
-CHO), 8.21 (1H, d, J = 6.9 Hz, H-5), 7.54 (1H, s,
H-2), 7.26 (1H, d, J = 8.5 Hz, H-6), 2.86 (1H, s, -OH),
2.05 (3H, s, 3-OCH;); *C-NMR (100 MHz, CDCl;) 6:
206.1 (-CHO), 206.1 (C-3), 185.3 (C-4), 124.5 (C-1),
123.0 (C-2), 122.2 (C-5), 112.9 (C-6), 29.8 (-OCH;).
PAEHctis 5 somkaas — 3, Mg 12 h
3, 4- ORI
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oL, AT N M REMEIIAIE, TR A A
TBE, e A 15 IARRERE
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2 BR B AR AE o SRS 6 mm, 4ME 7 mm [
AR, AR TR A A P S B R, AN
FEHR 1X10°~1X10° /mL, FRIRE S A = FF LT AR
(DMSO) #ifi#, LN 100 pg/mL. EHEFEN
FHAEXTE, DMSO (4%) Sh=s XTI . R Pl AR
FWr: <10 mm, LL“—” FIR; 10~12mm, LL“+”
*F~; 13~15mm, Pl “+4+” F£x; 16~20 mm,
PL“+++7 £ome S8R WL 1. e 5 ftalw
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Table 1 Antibacterial activity of compounds 1—8
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