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WE: N T R A 184 RE(Bidens pilosa var. radiata) (4b 22 a sy, SR 2 P b SR WILIREU T 00 B A HE Loy, HR I
EDE AT AL 45 SRR B, T8 TS B LR CBRARBGR AL 1 43 B 4 8 HH 44> 2 IR RANE ) 43734 5-acetoxy-2-phenyl-
ethinyl-thiophene (1). 1-phenylhepta-1,3,5-triyne (2). 5-phenyl-2-(1-propynyl)-thiophene (3)#1 icthyothereol acetate (4). &AM E
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Studies on Isolation of Polyacetylenes from Bidens pilosa var. radiata and
Their Biological Activities

XIE lJin-dan?, CHEN Zhong-kang®, XIE Fu-da®¥, HU Juan-juan?, LIANG Hui-jun?, LI Qian-ran?,
YUAN Jie*
(a. Mathematical Engineering Academy of Chinese Medicine; b. School of Pharmaceutical Sciences; c. Department of Biochemistry, School of Basic Medical

Science; d. Research Center of Integrative Medicine, School of Basic Medical Science; Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

Abstract: In order to understand the chemical constituents of Bidens pilosa var. radiate, the four polyacetylenes
were isolated from ethyl acetate extract of B. pilosa var. radiate by using multiple column chromatography, and
their biological activities were studied. Four polyacetylenes were identified as 5-acetoxy-2-phenylethinyl-
thiophene (1), 1-phenylhepta-1,3,5-triyne (2), 5-phenyl-2-(1-propynyl)-thiophene (3), and icthyothereol acetate
(4). In vitro activity screening, all these compounds showed moderate anti-MRSA activity, and were not toxic to
human liver LO; cells. The NMR spectroscopic data along with the detailed elucidation of compound 1 was firstly
presented, besides, compounds 3 and 4 were isolated from Bidens genus for the first time.

Key words: Bidens pilosa var. radiata; Polyacetylenes; MRSA; Hepatotoxicity
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11 7% % (Bidens pilosa var. radiata) 3 %4y
A TR SE I B B T B L X, 7R T 3R [
IR, Herp, R, TURIRE X, ATHS. Kb
S, fEIRE, B RE R T IRIT LA
WeiE gy AEREBT G . BB REHERW. Bt
FARW], A JEEY) PR LR 208 PR s A
BB LR S Em. AER B SRS, L
HAEPLR . PUME . PoeEs. FRps. R BRSET5m
BA RIFEMED ., AR 6 R B )RR 1
o W S AP AT T, R 2Rt
BRI B 58 Z IR IR, X HEAT R AT
MRSA i P DL R 40 #5114

1 MDA

1.1 {88 RFEFEH

iR . Bruker Avance 111 400 MHz ¥
FEPRAX, 6 (ppm)» LATAR IR B VA TR0 A )
AE 1 5 B P A% . Waters 2695 LC {H 5 Waters
Acquity ELSD. Waters 3100 SQDMS, 43 tf it 4 74
5 Waters Sunfire® RP C-18, 3.5 um, 4.6 mm %100 mm;
JFii: Waters 3100 SQDMS ({43 #F ESI); CO, 41
B A (R R A TR A ) EEEE L
1R & (R P A HE A R A F]); S1010 fiKid
BDHLEEE Z IS FEA F]); FM-500 {80 & 5% 64D
B (PRI A TR A F]); TU-1901 X0
HCER A AT W23 6 BE T E (A6 5 b e A B A PR A
7]); MK3 R (35 [E Thermo Fisher A #); ##
IRIRVKAE (H A =7 SANYO A #]).

MTT MEME 2% (£ FH Sigma A #): ¥ EHTEER:
200~300 F11300~400 H /R AT B T 4
775 TLC T 2 : HSGFase A1E[E Merck 2 7]
A7 R BEEER Sephadex LH-20: Pharmacia Bio-
tech AB. Uppsala. Sweden; f&4-IiLi%(FBS) (M AF
. Gibco 2 /); 75 87 % -4 8% % (P/S) (Thermo 2 7]);
RPMI-1640 1577 % (f# X Biological Industries 2 #);
DMEM #5725 (3£ Gibco A 7); 96 FLAHMIRE F-4K
(32[E CORNING /A 7]); DMSO ik (3¢ & Sigma 7
#]); HPLC 204t Fl Z i (Merck A &)); SE236 /K 135
Milli- pore A 4li/K. #BL4iKRZGHeME; Hiba
USRI A E = e ali= it TLC R AFA 5% HE
2R LB

1€ Y51 5 (Bidens pilosa var. radiata) ¥ 2018
10 HREHETRAT M, H545 No. 20181001,
FETRCT T M e B2 245 K 2 v 2 2 4008 TR AT 9Bt

1.3 4Hfupk

Jrgupadk A LO 4t T8 i h E R B
WA AR AT T A I BT YR G

NStk KA B (Escherichia coli, E.
coli ATCCB8739). U+ 2f ffd 4 & (Bacillus cereus
CMCC 44102). 4 ¥ %% %] R 1§ (Staphylococcus
aureus CMCC26003). [fiyf H 42 7t bR 4 24 £ 78] 2] 3K A
(Methicillin-resistant Staphylococcus aureus, MASA
JCSC 4474); W T ZR A T PRI 56 s A= 40 v A
PRI L e

1.4 ZIRRAZERST KRB B

W 10 PR B 43 (8.0 k) BY K
2 cm /N, ESIR N 10 f5RFR Y 95% 2R
3K, FFR 5 do BRI R IRYE, 1925 747.1 g,
R EIMRRE RKEE, RIEH R CBRZER,
IR IRAERERGR, 13 2KEAL(579.9 9)FI LR £
HAE(167.2 g) o K ZFR TG AL F AR A 2 47 (200~
300 H)ALEE, Lifiik- 282 ABR(100 D 1~2 1 1, V/IV)
HEATRE RIS, ARl TLC MR il b ik T &
I, AER 12 N THS AL~A12. AL HHZEER
FEZHT(300~400 H)ACHE, FA - 2R ZB5(200 :
1~2 1, VIV)¥Eli, 135281HkE%2 (5.73 9). A2 441
AT AL ENT AR, HEEVEN, HARRAE
H7(300~400 H)ALHE, H A iE- 2K LHBE(100 @ 1~
10 : 1, VIV)BEBL, 531464 3 (30.9 mg). A5 24>
SR ERAL T AL, HREREM, FE A A
ROmAH B 5> 25, FH CHE-7K(70%~90%, V/V) B,
B34k 1 (208.8 mg). AT 243 2% 385 Bk 2
Mrabs, WESEm, A EHT(300~400 H)kb
, Al 2R 288100 1 1~10 : 1, V/V)EEL, 15
Ftb 59 4 (1.88 g)-

15 Z%E

&1 EEMRY. ESIMS R HES
TB T mfz 257.27 [M + H]*, 454 3C NMR
ffi e HAar 130N CisH102S, AEAIE R 10, LE
Y1 11 8C NMR #ErR 5 15 MidE 5 (58 1), Hrh
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G LAMADR. 1AM ERCYIZEEMIR) . 7 B
PAK 6 DKL aSE 1 ANEEREEK). tA,
BBC NMR i r[#E S H 10 ME RIS 5 A/ 2 Mg
A5 "5 (6c 82.4, 93.6). FUILAL G 1 NEIFHIS R
55. *HNMR Eid, BoR 2 HEHEMEES o 7.50
(2H, m)#17.36 (3H, m)(F 1), 1%{5 5 7E *H-H COSY
BIRE A G, HiZ 2 55 RONAEIES, $oR
WEY L P SR RA MR IT. W, WED
1 IS 10 MERIRIE T, HIBRAINE AL
AN, Hh 2 A . Tl a7
L, WEVIRAKAIE S 10, 0Bk 1 AMERIE. 14
IR LANRIELL K 4 ANkl 303 1 AMAMEANELE,
WOz AL ER L AHEER . #£ 1H-1H COSY
BIRE b, ISR H-3 5 H-4 fHC, HEEENR
NIRRT B A o A P AEE R T, WS
AR SRS T RO R . 2RER . Bk

x 1 AW 1 RS FRR LS EE
Table 1 H (400 MHz) and 3C NMR (100 MHz) data of compound 1

WE Wy PR 2T i 45 ) B &AL B v B HMBC
Kt S, O C2"5 H-4"/H-8"HH5%, WSt
i C-3"-C2" 5K AHIE; @ C-1"5 H-3 K,
A SR IEEE C-17-C-2 5MEMIIAAIE; ® C-1'
5 H-4 M5, SN IREE C-5-C-1'5 LBt
FHIE. FE, a1 %588 5-acetoxy-2-phenyl-
ethinyl-thiophenel®, X J& B Ik 4 A% il £ b Headk
TS5 M (B 1).

&2 R, TH NMR (400 MHz,
CDCls): n 7.50 (2H, m, H-2'/H-6"), 7.37 (1H, t, J =
7.3 Hz, H-4"), 7.31 (2H, t, J = 7.2 Hz, H-3'/H-5"), 2.00
(3H, s, H-7). 3C NMR (100 MHz, CDCla): dc 4.73 (C-
7), 58.99(C-3), 64.93 (C-5), 67.45 (C-4), 74.64 (C-2),
75.23 (C-6), 78.31 (C-1), 121.14 (C-1'), 128.48 (C-3'/C-
5", 129.53 (C-4"), 132.98 (C-2'/C-6") . tL. &% 2 () H.
13C NMR ##i 5 1-phenylhepta-1,3,5-triynel® f{j—%{,

{2 & Position Jdc on(J, Hz) HMBC COSsYy
1 _ _ _ _
2 124.7 H-3, H-4
3 131.6 7.14 (1H, d, 3.7 Hz) H-4 H-3, H-4
4 128.1 6.98 (1H, d, 3.7 Hz) H-3, H-1' H-3, H-4
5 139.6 H-3, H-4, H-1'
1' 60.4 5.21 (2H, s) H-4
2 _ _ _ _
3 170.7 H-1', H-4'
It 209 2.10 (3H, s).
1" 82.4 H-3
2" 93.6 H-4", H-8"
3" 122.7 H-5", H-6", H-7"
4" 8" 131.5 7.50 (2H, m) H-5", H-6", H-7" H-5", H-7"
5", 7" 128.4 7.36 (2H, m) H-4", H-5", H-6", H-7", H-8" H-4", H-8"
6" 128.8 7.36 (1H, m) H-4", H-5", H-7", H-8"
_ H-5"), 7.29 (1H, m, H-4"), 7.14 (1H, d, J = 3.8 Hz, H-3),
7.07 (1H, d, J = 3.8 Hz, H-4), 2.10 (3H, s, H-3"). 1C
2 NMR (100 MHz, CDCl): dc 4.75 (C-3'), 73.13 (C-1Y),
N q p=—=—=— 9082 (C2) 12274 (C-3), 123.41 (C-5), 125.80 (C-2"/
s . C-6"), 127.76 (C-4"), 128.93 (C-3"/C-5"), 132.10 (C-
5 A 4), 133.89 (C-1"), 144.40 (C-2). U4 %3 5 5-phenyl-

K 1 2P SR 451

Fig. 1 Chemical structures of polyacetylenes compounds

A3 REAMIRY, *H NMR (400 MHz,
CDCly): 6+47.55 (2H, m, H-2"/H-6"), 7.36 (2H, m, H-3"/

2-(1-propynyl)-thiophenel®If¥]j—3 .

&4 EERY), HNMR (400 MHz,
CDCl3): 61 6.31 (1H, dd, J = 16.0, 5.4 Hz, H-1"), 5.79
(1H, d, J = 16.0 Hz, H-2"), 4.49 (1H, m, H-2), 3.96
(1H, m, H-5), 3.78 (1H, ddd, J = 9.3, 5.4, 1.4 Hz, H-1),
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3.41 (1H, m, H-5), 2.20 (1H, m, H-3), 2.05 (3H, s, H-
3"), 1.99 (3H, s, H-9"), 1.70 (2H, m, H-4), 1.48 (1H, dd,
J =110, 5.2 Hz, H-3). C NMR (100 MHz, CDCly):
dc 4.68 (C-9'), 21.11 (C-3"), 24.74 (C-4), 29.26 (C-3),
58.90 (C-5'), 64.87 (C-7"), 67.38 (C-6"), 67.50 (C-5),
71.47 (C-2), 73.46 (C-3"), 75.62 (C-4"), 78.30 (C-8),
78.74 (C-1), 110.23 (C-2"), 144.40 (C-1'), 169.93 (C-
2"). LLEHdE S icthyothereol acetatel™ ] —%{(.

1.6 YIS MERRIE
1.6.1 &AMt MRSA(TT FH A 78 AR 45 2 €47 ) 3K B
TP %

KRR B AR R I, U b 42 () B AR AT B
WEEMIC). B SR HR7R TV M(100 wg/mL (71K
KV 5 A5 0 B 757 (1.2510° CFU/ML)#% 3 @ 2
LLEIRES), BIfRARW, R —SIpTE W
AL &I 200 pl JRA B, M2 458 )\F 1)
PR AL &N 100 L IR A B 2R, K&
A5 IEE S DMSO ¥ 2 ul 43 BN B 5 —F1 1
FABRALH, YIS A JE B 100 pb S TREER% 3
5 BN AR AL, FEAR IR R ZE 8 41 B,
WA BB IR 57746, 37°CHEF% 12 he MEAL
BRI, R R BT E T, 4
FRIE O H B TS, HRYERRIE B R IRSA 25K
FERE AR 2 R A A D B AR B R P o P M R
N EER, B2 HIFEENE 3 k.
1.6.2 RN AN HEERPE VAN

K MTT 35020, QU 5E 4 &0 AR LO il
MIEEVE . WX BRI A BT LO2 4HME, IMAF
H 10% FBS fil 1% 7 & -5i 57 % 1) DMEM #5773
I R4 M B9, A 1105 CFU/ML 9K FE 3R T 96
UM, £F4L 100 b, T 37°C. 5% CO, s i
75, R EE i, & B2 2550 BIEXT R FL(DMSO
W) AEILOEFREE), S IIMNIRE SR
100. 50. 25. 12.5. 6.25. 3.12 ug/mL 452453,
WHE 6 MNEF. BT 37C. 5% CO 74+

R 246EW 1~4 PIRSMIEETEIMIC (Lg/mL)]

B8 24 he BFFLIIN 20 L BriEBEHI 1K) 5 mg/mL 1)
MTT %90, 4kELR59% 4 h, REWIFILAWIE, 5
1ERE % BEFLIIN 150 ul ) DMSO, T/KFHEIK
JR25) 10 min, J5E TEEFR 490 nm KA E %
FLHIBOGAE, THE AR RS R

2 ERFTHE

Z W R B SR TR, A E YRR
TERGEW 5| RS E N AMIE FE 22 B R . B TR
EEY) 2~4 RARAER. Rl SUES4HE
Fﬁ [9-10,13-14] .

i FF 4 7P AR 4 2 €676 %) 3R B (MRSA), B FR A
CEIUAMEE, CROYAREREE N R T S0
HXPE&E R KOS ELE  Im R e R
IR 25 05181, R, SRR MRSA 35T
RPUAERIBAEERE AT T 2B EY 1~
4 X522 IR B KA B E. coli ATCCB739). #:%
PR BH 4 TR (4 3 1 781 2] BKEA S. aureus CMCC26003, it
FELEFRIFF R B. cereus CMCC44102). it F4A U bk 43 v
AR ERE (MRSA JCSCA474) FnfIiE 1 . 45 &0
(#2), L&Y 1~4 %F MRSA JCSC 4474 FF 4%
EE, LAY 1,24 FHITE MIC {75 50 pg/mL,
&9 3 1124 25 pg/mL.

EHAER, O TR 2 A AR R
B HAh 25 W) AH LR H BT S0 2 Ml SRl T
LI I A AT A I R 52 e b B AR v ) RO A
FET- U8, AN Z IR H A SR i s, X
RS VIR AR B R A fa SE R . BRI,
AHFFER A MTT VLD E N LO2 4HI A7 5, 25
REW, (hEW 1~4 AREHAREEER.

KR BEHE T AR EEY P 4 2
Hik gy 5-acetoxy-2-phenylethinyl-thiophene (1)
1-phenylhepta-1,3,5-triyne (2). 5-phenyl-2-(1-propynyl)-
thiophene (3)#/! icthyothereol acetate (4). NS
Y 1 SRBERZE S R AT S K AT, S 3 A4

Table 2 In vitro antibacterial activities [MIC (pg/mL)] of compounds 1 -4 against bacteria strains

4H7% Bacterial 1 2 3 4 Vancomycin
Kz AF 1 Escherichia coli ATCC8739 >50 50 >50 >50 6.25
I 2 AT Bacillus cereus CMCC44102 >50 >50 >50 >50 0.78
LA A ERE Staphylococcus aureus CMCC26003 50 50 50 50 1.56
i B 48 P AR B (T 2T BRI MRSA JCSC4474 50 50 25 50 0.78
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NERNZEEY &R 2. R, AR
TSRS PIHIHT MRSA V% LA 40 i 2 1 o ASHF
FTERAT I Z AR RAC SV AT — 5§ MRSA 1
s 9 EATE TR E T R R PO G I SR 1 B2 4K
¥ WAh, (B 1~4 ARG A EEER, A
AP MRSA T Z AR ISE I 1AL, K s it
23T e SR A o S itk 5 R S AR T
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