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Polyacetylenes from capitulum of Coreopsis tinctoria
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Abstract: Objective To study the chemical constituents in the capitulum of Coreopsis tinctoria. Methods The constituents were
separated and purified by AB-8 macroporous resin, silica gel, Sephadex LH-20, ODS column chromatography, and preparative HPLC.
The structures were elucidated on the basis of chemical evidences, spectroscopic methods, and optical rotation data. The new
compound was evaluated for its inhibitory activity against LPS-activated NO production in BV-2 microglial cells using the Griess
assay. Results Five polyacetylenes were obtained from the fraction of 50% ethanol extract of C. tinctoria identified as
(35)-(6E,12E)-tetradecadiene-8,10-diyne-1-0l-3-O-B-D-glucopyranoside (1), (25)-(3Z,11E)-decadiene-5,7,9-triyne-1,2-diol (2), (2R)-
(3E,5E,11E)-triene-7,9-diyne-1,2-diol (3), (£)-7-phenyl-2-heptene-4,6-diyn-1-ol (4), and (Z)-7-phenyl-2-heptene-4,6-diyn-1-ol (5).
Conclusion Compound 1 is a new polyacetylene glycoside named coreoside E and shows weak anti-inflammatory activity.
Compounds 3 and 5 are isolated from the plants of C. tinctoria for the first time.

Key words: Coreopsis tinctoria Nutt.; polyacetylene glycoside; coreoside E; (2R)-(3E,5E,11E)-triene-7,9-diyne-1,2-diol; anti-inflammation
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Fig. 1 Chemical structures of compounds 1—5
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Inova-500 #%HiFEPR1L (Varian /A 7]); Waters
€2695 1 SR (L 4 (52 [F Waters /A 7] ); Merck
RP Cg #ill &M EHEA: (250 mmX 10 mm, 5 pm);
AB-8 KALFE G N R i W TR R A R 2 ]
fhs RECAEEARE (200~300 HD N SlvEtL T
P7 il s HBERR Sephadex LH-20 °4 Amersham Pharmacia
a7 i ODS eI HA R b s pralatt
a] 7 e IR S o Hr Al e g i

PR X 5 SRAE 7 12014 427 J1 08 T b2

E 25k s, A st B 25 R sk | B 4 2 b
[k ] Coreopsis tinctoria Nutt. TSR e
FPo A (201407) (RAF AR B 2R rh 2475
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2 RS54 E

PSR4 T IRAE T 10 kg, WhFEJE T 15 1%
TR 50% S BERS RS AL, YT (R0 FI157
H 35812 g BREDWT S%FET, & AB-8 K
UM IERE (10 emX 100 cm) 205, LA 10%. 60%.
90% FF A6 B Mt 75 31 90% FHBE UL e # 47 18.9 g,
90% FHBEVEIR AL 22 ODS SRR AL (A% 43 55, LA
BE-7K (30%—>45%—>60%—80%—>90%, 1 mL/min)
BEIESEE, 758 9 ANAtsr (Fr. A~D. Fr.E (2.8 g)
CRERAE AR5, TR L G- CBE (30 117 1 3)
BEEEVEE, 2321 5 ANMAt4r (Fr. E-1~E-5) . Fr. E-3(1.96
g) GBI A2, FEE-K (30%—>80%) YL/,
HEULEY 1 (9.0 mg). Fr. H 2180 (4
i5-7K 60 : 40) 7 EAEIAY 2 (23 mg). 3 (2.0
mg). Fr. G AN 1E (L M-7K 40 & 60) 433,
HBEEY 4 (43 mg). 5 (2.7 mg).
3 KEE

BAEY 1 2.0 mg ## T 5 mL FEEH, FRIIA
2 mol/L CFsCOOH, 100 CHitdk 8 h, MWV 5e Wi %E
i, BRI FRAEYIE T 10 mL 7K, FHESIR
BRI (3X10mL) AL, FrnlRlEmR Olej= /K
SRR, 48 TLC "H-NMR Al 100 52 et .
4 HEMETE

&) 1: WO TGE Bk K, HR-ESI-MS m/z:
425.182 3 [M+HCOO], Gil5{H 425.182 4) 41
A CyoHas07. UV A" (nm): 262.4, 276.8, 294.0,
312.8; IRvee (em ): 3 403, 2 177, FKWIHL5H T
AR IR EE . TH-NMR (500 MHz, CD;0D) #{
i (R D W 2 5 ) AUGHEE S 60u 6.36 (1H, d, J =
16.0 Hz, H-6), 5.59 (1H, d, J = 15.5 Hz, H-7), 5.63
(1H, d, J=16.0 Hz, H-12), 6.31 (1H, dq, J=15.5, 6.5
Hz, H-13); "C-NMR (125 MHz, CD;0D) ##i (%
D WoRH 20 MRfE S, 454 DEPT il Wos 11
AMABARR . 5 ANPAE S, AT 4 A
et 5 79.1 (C-8), 71.8 (C-9), 71.9 (C-10), 79.0
(C-11), 4 MEHE 5 148.0 (C-6), 108.4 (C-7), 109.5
(C-12), 142.9 (C-13), 1 MHIIE 6c 17.4, 5 AN HIE
(Hor 2 NEEJEFAHIE) oc 58.1 (C-1), 36.8 (C-2),
76.3 (C-3), 34.0 (C-4), 28.6 (C-5) LA 1 %S
5 dc 102.5 (C-1'), 73.9 (C-2'), 76.7 (C-3'), 70.2 (C-4"),
76.5 (C-5"), 61.3 (C-6"). ZAWTHZ NMR Eidi 5 5
Bk IE" M (6E,12E)-tetradecadiene-8,10-diyne-1,3-
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#£1 &4 18 '"H.NMR. “C-NMR 1 DEPT 135 (i
(500/125 MHz, CD;0D)

Table 1 'H-NMR, *C-NMR, and DEPT 135 (500/125 MHz,
CD;0D) data of compound 1

AL O d¢ DEPT
la  3.75(1H, m) 58.1 CH,
Ib  3.70 (1H, m)

2 1.76 (2H, m) 36.8 CH,
3 3.86 (1H, m) 76.3 CH
4 1.71 (2H, m) 34.0 CH,
5 2.31 (2H, m) 28.6 CH,
6 6.36 (1H, d, J=16.0 Hz) 148.0 CH
7 5.59 (1H, d, J=15.5 Hz) 108.4 CH
8 79.1

9 71.8

10 71.9

11 79.0

12 5.63(1H,d,J=16.0 Hz) 109.5 CH
13 631(1H,dq,J=15.5,6.5Hz) 142.9 CH
14 1.82(2H,d,J=6.5 Hz) 17.4 CH,
Glc

1 436 (1H, d,J=7.8 Hz) 102.5 CH
2 3.35(1H, d,J=9.5 Hz) 73.9 CH
3 3.38 (1H, s) 76.7 CH
4 3.29 (1H, s) 70.2 CH
5 3.17 (1H, m) 76.5 CH
6a  4.08 (1H, m) 61.3 CH,

6b  3.87 (1H,m)

diol HHmEEA—5, AFZAIETAEY 11 3 AL
W s ZN N L Bl ER (0c 76.3, Adc 5.9), 4ty
HMBC it (& 2) W, H-1'5 C-3 1 H-3 5 C-1'ff
EAER, ATafe BERC SRR 4E 3 A7 . BB
1 KSR K 2 ABU (ol +43.5°, ¢ 0.06, H,0)
Y5 DA AR RS B REC B ([o]} +47.4°, ¢ 0.2,
H,0) AT LUX, &5 R —3, [ I AR 4 o 56 ot 1
v (7.8 Hz) B, s iR 456 0k B-D-4i
iR AWM C3 AT, LATAbi 4
MBS (S)-2i ek i — T b0 gii iy
BRI , B RE K K AR = 4 (1 I R £ T8 2 e A (o]
+7.4° ¢ 0.03, MeOH) 5 (S)-ZL4eph —F ([a]}
+18.4°) HEATXHIEL, ARG AL SR 3 A0k
(LRI S B, Rk, &Y 1 8N
(38)-(6E,12E)- —47-8,10- —He-1-| DY 4 i -3-O-B-D-
WA (B D, 1A EY, 4 a5
WA Eo

E 2: BRI A, HR-ESI-MS m/z:
223.073 5 [M+Na]", HEWAIR> 7R 200, 7>

2 k&1 8EZE HMBC (H—C) %

Fig.2 Key HMBC (H—C) correlations of compound 1
T3k C;3H1205. 'H-NMR (500 MHz, CD;OD) §:
3.50 (2H, m, H-1), 4.21 (1H, m, H-2), 6.45 (1H, dd,
J=6.9, 1.8 Hz, H-3), 6.48 (1H, d, J = 6.9 Hz, H-4),
5.91 (1H, dd, J = 16.0, 1.6 Hz, H-11), 5.65 (1H, dq,
J=16.0, 1.6 Hz, H-12), 1.85 (3H, dd, /= 6.9, 1.6 Hz,
H-13); "C-NMR (125 MHz, CD;0D) §: 65.8 (C-1),
73.4 (C-2), 150.3 (C-3), 110.0 (C-4), 77.8 (C-5), 75.0
(C-6), 65.8 (C-7), 66.8 (C-8), 73.0 (C-9), 78.8 (C-10),
109.3 (C-11), 147.5 (C-12), 19.1 (C-13). LA F¥E S
SCRRIRE A S, M E A 2 o (25)-
(3Z11E)-—H5-5,7,9-=He-1,2-- T =k B (& 1.

WEW 3: BREOIEER A, HR-ESI-MS m/z:
225.073 5 [M+Na]", H#EWAHXT 1 &k 202, 4
Tk C;3H1405. 'H-NMR (500 MHz, CD;OD) &:
3.50 (2H, dd, J=11.1, 5.9 Hz, H-1), 4.19 (1H, dd, J =
11.1, 5.5 Hz, H-2), 6.42 (1H, dd, J = 14.9, 11.3 Hz,
H-3), 6.74 (1H, dd, J = 15.4, 10.9 Hz, H-4), 5.93 (1H,
dd, J = 15.4, 5.8 Hz, H-5), 5.64 (1H, d, J = 15.7 Hz,
H-6), 5.64 (1H, d, J = 15.8 Hz, H-11), 6.33 (1H, dq,
J=158, 6.9 Hz, H-12), 1.83 (3H, dd, /= 6.9, 1.6 Hz,
H-13); "*C-NMR (125 MHz, CD;0D) d: 66.9 (C-1),
73.6 (C-2), 145.4 (C-3), 138.7 (C-4), 110.8 (C-5),
110.8 (C-6), 82.3 (C-7), 77.1 (C-8), 73.1 (C-9), 80.7
(C-10), 131.2 (C-11), 144.8 (C-12), 18.9 (C-13). Ll I
ol 5 SCikIRE A 8, Mt s 3 N
(2R)-3E,5E,\11E)-=)-7,9- " k-1,2-F =1 I,

&Y 4: BEOKAR, HR-ESI-MS m/z: 205.062 8
[M+Na]", HEWARX 7> 7l 182, 2R A
C3H00. 'H-NMR (500 MHz, CD;0D) &: 4.18 (2H,
dd, J = 4.5, 1.5 Hz, H-1), 6.45 (1H, dt, J = 15.9, 4.7
Hz, H-2), 5.92 (1H, dt, J = 15.9, 2.0 Hz, H-3), 7.48
(1H, m, H-9), 7.37 (1H, t, J = 7.4 Hz, H-10), 7.37 (1H,
t, J = 7.4 Hz, H-11), 7.37 (1H, t, J = 7.4 Hz, H-12),
7.48 (1H, m, H-13); “C-NMR (125 MHz, CD;0D) §:
62.7 (C-1), 148.1 (C-2), 108.7 (C-3), 81.0 (C-4), 74.5
(C-5), 74.5 (C-6), 81.4 (C-7), 123.0 (C-8), 133.4
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(C-9), 129.7 (C-10), 130.4 (C-11), 129.7 (C-12), 133.4

(C-13)o Lh ¥ b5 SCmRpos S A — 80202, %

EEY) 4 0 (BE)-T-KKE-2-1-4,6- —Je-1-PElE
WEYS: BEERA, HR-ESI-MS m/z: 205.062 8

[M+Na]", #EBHIXT > FlER 182, 41N

C13H00. 'H-NMR (500 MHz, CD;0D) 6: 4.36 (2H,

dd, J = 6.4, 1.6 Hz, H-1), 6.27 (1H, dt, J = 11.0, 6.4

Hz, H-2), 5.72 (1H, d, J = 11.0 Hz, H-3), 7.50 (1H, m,

H-9), 7.38, (1H, t, J = 7.4 Hz, H-10), 7.38 (1H, t, J =

7.4 Hz, H-11), 7.38, (1H, t, J = 7.4 Hz, H-12), 7.50

(1H, m, H-13); "C-NMR (125 MHz, CD;0D) §: 61.2

(C-1), 147.7 (C-2), 109.3 (C-3), 79.6 (C-4), 78.8

(C-5), 72.3 (C-6), 83.2 (C-7), 122.9 (C-8), 133.4

(C-9), 129.7 (C-10), 130.6 (C-11), 129.7 (C-12), 133.4

(C-13). LU %5 Sk S A — 5, ke

WEW S (2)-7-2K5E-2-05-4,6- —Je-1-Peiz

5 ImREMFIZ
SEHI LPS 75511 BV-2 4Hfarft NO 43y i

Ry B A AL &9 1 AT P IE TR, M

JRAN R BV-2 4iifig Cp b [ B 2R e 4 i

AL FEWLE N 37 C. COLREEN 5%HI40 ks 57

b iR Rk DMEM GZEFRIEh &1 10%

(EIHE 2 I3 LA 100 ug/L 147 2% 21 100 ug/L (14

W) BFRRHOGEY, & BARNE Y

SIC B AR E A 50, 25, 12.5 A1 6.5 pmol/L ¥,

K H Griess v FE i NOy (RS, {8 n LA R %

S NO WJE o IUE 155 AL 54 - B R 1) NO 1)

R, gi RBoR, (AW 1 7E 4 MIRIEFE T NO

IR 9K 20.80% 7.34%. 3.68%F1 1.87%,

SRS PR EE .
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