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Synthesis and antibacterial activities of osthole aromatic
acrylate derivatives

LU Zicong, ZHOU Xurong, CHEN Yangmi, YANG Jiagiang’
( School of Pharmacy, Zunyi Medical University, Zunyi 563000, Guizhou, China )

Abstract: On the basis of previous research on osthole, twenty-four ester derivatives were designed and
synthesized from combination of advantageous structure of osthole with aromatic acrylic acids, with their
structures confirmed by *HNMR, *CNMR and elemental analysis. Data from antibacterial activity analysis
showed that (E,E)-4-nitrophenylacrylic acid[(7-methoxy-2-oxo-2H-chromoene-8-yl)-3-methyl-2-butene] ester
(Ih) and (E,E)-thiazole-2-acrylic[(7-methoxy-2-oxo-2H-chromoene-8-yl)-3-methyl-2-butene]ester (I t)
displayed the most significant antibacterial effect, with the minimum inhibitory concentrations (MIC) of
compound IlTh against Staphylococcus aureus (S. aureus), Escherichia coli (E. coli), methicillin-resistant
Staphylococcus aureus (MRSA) and fluoroquinolone-resistant Escherichia coli (FREC) of 4, 16, 8 and 16
mg/L, respectively, while those of 1ll't of 2, 8, 4, 8 mg/L, respectively. Their inhibitory activities against the
tested bacteria were better than those of previous compounds, showing potential research value.
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1211 (E)-8-(4-FHE-3-H H T -2-4-1-3L)-7-H 45
REAFGTER (AW ) ikl
ZWSCER[4109 777, AR AR, IB0R 72%,
J45 110~111 °C, Rkl .
1212 EWIMH&
a1 n il AeaEY Ma b, FREC1.12g
(9.0mmol ) 4B AH L. 0.86g (8.4mmol) LR
fiF F1 0.58 g ( 4.2 mmol ) J&7K K,CO3, Ml A %] 50 mL

R, F 130 °CF b, #Z ik (TLC)
IRER (JRIFH M(CFROER) « V(AMER)=1: 1], &
R 30 min SEEE, AT, MAGE 2K, HBE
J& 100 g/L NaOH ¥ 7 pH £ 8, JfPEm i,
i, WERRRUE pH=2, ¥ ik, T, WEA
ik Ma, KA 178~179 °C, W& 76%.

Mo~ x Wil 2. LibA% Mo R, £ 50 mL
KON, FREL 0.56 g (5.00 mmol ) BEy-2-F s |
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1.22g (11.75mmol ) § iz, 1.38g ( 17.50 mmol )
M IEFT 0.64 g (0.65 mmol ) 4-F1 JLUREE (HTMP),
F 70 °CFRE, TLC BEE (RIFH V(TR TBR)
VOAEE)=1 - 1), JiseEe, BE. 45, ik
T, B AR To, #:5 145~146 °C, YR
63%.
1213  HirW M4

ik Ma H#, £ 0 °CT¥H 0083 g
(0.50 mmol ) Il a.0.160 g( 0.83 mmol )EDCI .0.026 g
(0.21 mmol ) DMAP 1 5.0 mL — & f %t (DCM )
JnAE] somL S, B, #ENA 0.100 g
(0.40 mmol ) I, TLC BREE [ JBIFH V(LR LTR) :
V(AHEE)=2 : 1), RWSEEE, WARER], sERHE)Z
Mroregdifte, RfEIa,

(E,E)-2- 5 R FE N MR IR[(7- 1P S8 2k -2- 8 AR-2H- (5
fi-8-55)-3-H IL-2- Tl (Ma): A@EE, Ik
79%, ¥ 5 111~112 °C., *HNMR (400 MHz, CDCl3),
J: 7.56~7.65 (m, 2H, ArH+CH==C), 7.47 (dd, J=8.6,
5.4 Hz, 2H, ArH), 7.22~7.34 (m, 1H, ArH), 6.99~7.08
(m, 2H, ArH), 6.82 (d, J=8.6 Hz, 1H, ArH), 6.32 (s,
1H, ArH), 6.21 (d, J=9.4 Hz, 1H, CH==C), 5.59 (t,
J=8.2 Hz, 1H, CH==C), 4.54 (s, 2H, OCH,), 3.90 (s,
3H, OCH3), 3.59 (d, J=7.3 Hz, 2H, CH,), 1.91 (s, 3H,
CHa3), **CNMR (100 MHz, CDCl5), §: 166.73, 165.06,
162.57, 161.25, 160.22, 152.82, 143.79, 143.42,
131.10, 129.98, 126.63, 126.20, 117.85, 116.55,
116.09, 115.87, 113.01, 107.32, 70.20, 56.06, 21.64,
14.22, JLE 53T (% ): CouHpFOs Hip{H C 70.63, H
5.19; SZilll{ C 70.77, H 5.32,

(E,E)-4-F RN TR (7-F 3k -2- M -2H- (1
J75-8-25)-3-H JL-2- T /%10 (Mb): FHEREA, oR
80%, ¥ 125~126 °C., 'HNMR (400 MHz, CDCl3),
8: 7.57~7.66 (m, 2H, ArH+CH==C), 7.44~7.53 (m, 2H,
ArH), 7.23~7.32 (m, 1H, ArH), 7.04 (t, J/=8.6 Hz, 2H,
ArH), 6.82 (d, J/=8.6 Hz, 1H, ArH), 6.35 (d, J=16.0 Hz,
1H, CH==C), 6.22 (d, J=9.4 Hz, 1H, ArH), 5.60 (t,
J=7.3 Hz, 1H, CH==C), 4.55 (s, 2H, OCH,), 3.90 (s,
3H, OCHj3), 3.60 (d, J=7.4 Hz, 2H, CH,), 1.92 (s, 3H,
CHs). CNMR (100 MHz, CDCls), 6: 166.75, 165.07,
162.57, 161.27, 160.22, 152.83, 143.79, 143.43,
131.11, 130.62, 129.98, 129.90, 126.62, 126.21,
117.82, 116.57, 116.10, 115.88, 113.04, 107.31, 70.22,

56.07, 21.64, 14.23. JTCER /T (% ): CoHxnFOs Bt
i C 70.63, H 5.19; SCiMif C 70.50, H 5.33,
(E,E)-3,4,5- = Fa AR FE Y M TR [ (7- W S -2- AR -
2H-{0)75-8-36)-3-FH FL-2- T U1l (Mc): H@EA,
WA 77%, %5 119~120 °C, 'HNMR (400 MHz,
CDCly), 6: 7.63 (d, J=9.5 Hz, 1H, ArH), 7.49 (d, J=
16 Hz, 1H, CH==C), 7.32 (d, J=8.6 Hz, 1H, ArH),
7.13 (g, J=7.6 Hz, 2H, ArH), 6.84 (d, J=8.6 Hz, 1H,
ArH), 6.35 (d, J=16.0 Hz, 1H, CH==C), 6.24 (d, J=9.5

Hz, 1H, ArH), 5.60 (t, J/=8.6 Hz, 1H, CH==C), 4.56 (s,
2H, OCH,), 3.92 (s, 3H, OCH3), 3.61 (d, J=7.4 Hz, 2H,
CH,), 1.93 (s, 3H, OCH3;). *CNMR (100 MHz,
CDCly), §: 165.93, 161.22, 160.21, 152.86, 152.57,
150.21, 150.11, 150.07, 143.76, 141.36, 141.33,
130.84, 126.63, 120.60, 116.52, 113.05, 111.90,

107.32, 70.50, 56.06, 21.63, 14.20, JCE/HT (% ):
CaosH1oF30s PR C 64.86, H 19.15; 52l {E C 65.01,
H 4.44,

(E,E)-2-F A FEIG IR [(7-F A e -2- M0 -2H-(1
fi-8-3k)-3- I BL-2- T e (Md): Pk, ek
79%, #iH 116~117 °C., *"HNMR (400 MHz, CDCl3),
5: 8.08 (d, J=16.0 Hz, 1H, ArH), 7.70~7.75 (m, 2H,
ArH+CH==C), 7.21~7.44 (m, 4H, ArH), 6.84 (d, J=
8.6 Hz, 1H, ArH), 6.43 (d, J=16.0 Hz, 1H, CH==C),
6.24 (d, J=9.5 Hz, 1H, ArH), 5.62 (t, J=7.5 Hz, 1H,
CH==C), 4.58 (s, 2H, OCH,), 3.92 (s, 3H, OCH,),
3.62 (d, J=7.4 Hz, 2H, CH,), 1.94 (s, 3H, CHs).
3CNMR (100 MHz, CDCl3), ¢: 166.34, 161.24,
160.26, 152.82, 143.75, 140.49, 134.89, 132.66,
131.02, 130.98, 130.11, 127.61, 127.04, 126.61,
126.17, 120.74, 116.61, 113.03, 112.96, 107.33, 70.27,
56.06, 21.64, 14.20, JCLZ4MHT (% ): CpHpiClOs FH
B{H C 67.84, H 4.98; S:ilI{E C 67.81, H 4.83,

(E,E)-4-F AL I TR [ (7-F 4 3k -2- S AR -2H- (7
Ii-8-2k)-3- I EL-2- Tl (Me): HEARA,
80%, #i 1 134~135 °C., 'HNMR (400 MHz, CDCl3),
5: 7.63 (d, J=1.1 Hz, 1H, ArH), 7.58~7.62 (m, 1H,
CH==C), 7.44 (d, J=8.2 Hz, 2H, ArH), 7.28~7.38 (m,
3H, ArH), 6.84 (d, J=8.6 Hz, 1H, ArH), 6.41 (d, J=
16 Hz, 1H, CH==C), 6.24 (d, J=9.5 Hz, 1H, ArH),
5.61 (t, J=7.4 Hz, 1H, CH=C), 4.57 (s, 2H, OCH,),
3.92 (s, 3H, OCHj), 3.62 (m, 2H, CH,), 1.96 (s, 3H,
CH3), *CNMR (100 MHz, CDCls), 6: 167.98, 161.71,
157.66, 154.26, 143.76, 143.27, 135.66, 132.89,
131.06, 129.23, 126.61, 125.45, 118.70, 116.18,
112.96, 107.31, 71.82, 55.39, 21.07, 12.74, JCE4MHT
(% ): CaqH1ClOs BEE(E C 67.84, H 4.98; sl {E C
67.72, H 5.10,

(E,E)-2-TR 2L s TR [ (7- P 4R 3k -2- S8 A R -2H- (7
Ii-8-25)-3-HI JL-2- T &1 me (IIf): Ak, ek
76%, %5 101~102 °C, *HNMR (400 MHz, CDCl3),
5: 8.03 (d, J = 15.9 Hz, 1H, ArH), 7.51~7.67 (m, 3H,
ArH+CH==C), 7.30 (t, J=8.2 Hz, 2H, ArH), 7.16~7.24
(m, 1H, ArH), 6.84 (d, J=8.6 Hz, 1H, ArH), 6.38 (d,
J=15.8 Hz, 1H, CH==C), 6.23 (d, J=9.4 Hz, 1H, ArH),
5.61 (t, J=6.7 Hz, 1H, CH=C), 4.58 (s, 2H, OCH,),
3.92 (s, 3H, OCHs), 3.62 (d, J=7.3 Hz, 2H, CH,), 1.94
(s, 3H, CHz), *CNMR (100 MHz, CDCl5), J: 166.23,

161.24, 160.26, 152.82, 143.76, 143.07, 134.43,
133.36, 131.16, 131.00, 127.74, 126.61, 126.12,
125.31, 120.91, 116.60, 113.02, 107.33, 70.24, 56.07,
21.63, 14.20, JLE/MHT (% ): ChHpBros Bt {l C
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61.41, H 4.51; SZ{E C 61.64, H 4.62,

(E,E)-4-TR A BN I B[ (7- 7 48 ik -2- AR -2H- 1,
Jii-8-%5)-3-H IL-2- T¥s]le (Mg): AEEME, IF
78%, ¥ 1 130~131 °C., 'HNMR (400 MHz, CDCl3),
5. 7.55~7.66 (m, 2H, ArH), 7.47~7.52 (m, 2H,
ArH+CH==C), 7.30~7.39 (m, 3H, ArH), 6.84 (d, J=
8.6 Hz, 1H, ArH), 6.43 (d, J=16.1 Hz, 1H, CH==C),
6.24 (d, J=9.4 Hz, 1H, ArH), 5.61 (t, J=6.7 Hz, 1H,
CH==C), 4.56 (s, 2H, OCH,), 3.92 (s, 3H, OCHj),
3.62 (d, J=7.3 Hz, 2H, CH,), 1.93 (s, 3H, CHs).
BCNMR (100 MHz, CDCly), d: 173.29, 173.18,
169.41, 168.79, 160.76, 158.92, 145.30, 135.22,
130.63, 130.57, 130.53, 128.96, 128.93, 128.53,
128.39, 127.82, 127.80, 121.30, 121.19, 114.04,
113.52, 113.34, 113.27, 90.03, 89.12, 74.41, 26.63,
26.13, 21.18, 20.16, 19.35, 19.19., JLE4HT (%):
CosHBrOs Hilig i C 61.41, H 4.51; SZi{E C 61.19,
H 4.66.

(E,E)-4-TH FE R FE NI IR [ (7-H 4R 3k -2- S 1R -2H-
O -8-25)-3-H JL-2- T4 Es (Mh). #EEFEA, Ik
R T5%, #H 129~130 °C., HNMR (400 MHz,
CDCly), 6: 8.24 (d, J=8.8 Hz, 2H, ArH), 7.59~7.74 (m,
4H, ArH+CH==C), 7.33 (d, J=8.6 Hz, 1H, ArH), 6.85
(d, J=8.6 Hz, 1H, ArH), 6.56 (d, J=16 Hz, 1H,
CH==C), 5.62 (t, J=6.7 Hz, 1H, ArH), 5.62 (t, J=
6.7 Hz, 1H), 5.66 (t, J=6.2 Hz, 1H, CH==C), 4.59 (s,
2H, OCH,), 3.93 (s, 3H, OCHs), 3.62 (d, J=7.4 Hz, 2H,
CH,), 1.94 (s, 3H, CH3). *CNMR (100 MHz, CDCl3),
5. 166.60, 161.26, 160.21, 152.82, 143.79, 143.35,
133.30, 132.08, 131.04, 129.46, 126.63, 126.29,
124.45, 118.79, 116.54, 113.03, 107.31, 70.30, 56.07,
21.65, 14.24, JCEMHT (%): CouHxNO; HiE{H C
66.20, H 4.86, N 3.22; Sli{E C 66.05, H 5.05, N 3.37,

(E,E)-2,4- G AR N IR TR (7- T A - 2- 4
2H-{0)75-8-5L)-3- 1 JL-2- T M1 ls (i ). H A,
R 61%, 45 182~183 °C. 'HNMR (400 MHz,
CDCly,), J: 8.87 (g, J/=1.8 Hz, 1H, ArH), 8.40~8.51 (m,
1H, ArH), 8.08 (d, J=15.8 Hz, 1H, ArH), 7.84 (d,
J=8.6 Hz, 1H, ArH), 7.61 (d, J=9.5 Hz, 1H, CH==C),
7.22~7.35 (m, 1H, ArH), 6.84 (d, J=7.6 Hz, 1H, ArH),
6.47 (d, J = 14.7 Hz, 1H, CH==C), 6.21 (d, J=9.4 Hz,
1H, ArH), 5.61 (t, J=7.4 Hz, 1H, CH==C), 4.59 (s, 2H,
OCH,), 3.91 (s, 3H, OCH3), 3.60 (d, J=7.4 Hz, 2H,
CH,), 1.91 (s, 3H, CH3)., **CNMR (100 MHz, CDCl5),
5. 164.80, 161.27, 160.21, 152.84, 147.94, 143.81,
137.80, 136.50, 130.70, 130.53, 127.66, 126.71,
126.48, 120.57, 116.40, 113.01, 107.35, 70.85, 56.09,
21.63,14.21, JLET (% ): CouHaoN,Og FHiE{EH C
60.00, H 4.20, N 5.83; =Zili{H C 59.88, H 4.42,
N 5.89,

(E,E)-2- W1 48 B8 5 TN s PR [ (7- HH 4R Bk -2- S ARG -
2H-{0075-8-3)-3-F Je-2- T4 g ( Mj). H A,

W% 81%, s 140~141 °C., HNMR (400 MHz,
CDClg), 6: 7.89~8.06 (m, 1H, ArH), 7.22~7.66 (m, 4H,
ArH+CH==C), 6.75~7.06 (m, 3H, ArH), 6.44~6.63 (m,
1H, CH==C), 6.16~6.30 (m, 1H, ArH), 5.61 (t, J=
7.5 Hz, 1H, CH==C), 4.49~4.67 (m, 2H, OCH,), 3.77~
4.04 (m, 6H, 20CH3), 3.62 (d, J=7.1 Hz, 2H, CH,),
1.95 (s, 3H, CHz), *CNMR (100 MHz, CDCls), ¢:
167.42, 161.27, 160.27, 158.30, 152.80, 143.78,
140.23, 131.41, 128.99, 126.59, 125.99, 123.35,
120.62, 118.59, 116.66, 113.02, 111.05, 107.32, 70.02,

56.06, 55.43, 21.65, 14.22, JLZE /T (% ): CasHo40p
PR C71.41, H 5.75; SZill{E C 71.49, H 5.90,
(E.E)-4- B S 2R FE TR I R [ (7- HH Sk -2- AR
2H-{0 )75 -8-3)-3- H F-2- T M1 l6 ( Mk ): Pk,
We# 829%, M5 146~147 °C., 'HNMR (400 MHz,
CDCly), 8: 7.56~7.65 (m, 2H, ArH+CH==C), 7.44 (d,
J=9.1 Hz, 2H, ArH), 7.29 (q, J=5.8 Hz, 1H, ArH),
6.76~6.91 (m, 3H, ArH), 6.16~6.34 (m, 2H, ArH+
CH==C), 5.63 (t, J=7.4 Hz, 1H, CH==C), 4.54 (s, 2H,
OCH,), 3.90 (s, 3H, OCHj3), 3.80 (s, 3H, OCHs), 3.60
(d, J=7.4 Hz, 2H, CH,), 1.92 (s, 3H, CH3). “*CNMR
(100 MHz, CDCl5), J: 167.20, 161.29, 160.24, 152.82,
144.40, 143.77, 131.27, 129.71, 127.12, 126.60,
125.99, 116.62, 11555, 114.25, 113.01, 112.96,

107.32, 69.99, 56.06, 55.35, 21.64, 14.22, TCZ4HT
(%): CosHuOs FHIS(E C 71.41, H 5.75; SZ{E C
71.25,H 5.83.

(E,E)-3,4,5- = H S8 FL R FE TN M PR [ (7- HH 48 3L -2-
EAR-2H-10 )55 -8-38)-3-F FE-2- T 1ls CTM1): (o
A, 1% 80%, 44 5 67~68 °C . 'HNMR (400 MHz,
CDCly), 8: 7.55~7.64 (m, 2H, ArH+CH==C), 7.31 (d,
J = 8.6 Hz, 1H, ArH), 6.84 (d, J = 8.6 Hz, 1H, ArH),
6.74 (s, 2H, ArH), 6.31~6.38 (m, 1H, CH==C), 6.23 (d,
J=9.5 Hz, 1H, ArH), 5.61 (t, J/=7.4 Hz, 1H, CH==C),
4.56 (s, 2H, OCH,), 3.92 (s, 3H, OCHs), 3.87 (d, J=
3.2 Hz, 9H, 30CHs), 3.62 (d, J=7.3 Hz, 2H, CH,),
1.94 (s, 3H, CH3). *CNMR (100 MHz, CDCly),
166.81, 161.24, 160.22, 153.34, 152.84, 144.69,

143.77, 139.91, 131.13, 129.92, 126.61, 126.23,
117.35, 116.58, 113.01, 107.31, 105.10, 70.17, 60.94,

56.10, 21.64, 14.23, JTLZE/MT (%): CuHpe0s FIE
{H C 67.49, H 5.87; LA C 67.30, H 5.99,
(E,E)-2-H FLORFE TN TR [ (7- W 48 0k -2- S K- 2H-
o d7-8-58)-3-H JE-2- Tl ( TTm): P, ik
K 83%, Mifi 123~124 °C., HNMR (400 MHz,
CDClg), d: 7.95 (d, J=15.9 Hz, 1H, ArH), 7.61 (d, J =
9.4 Hz, 1H, ArH), 7.51~7.54 (m, 1H, CH==C),
7.15~7.32 (m, 4H, ArH), 6.83 (d, J=8.6 Hz, 1H, ArH),
6.35 (d, J=15.9 Hz, 1H, CH==C), 6.22 (d, J=9.4 Hz,
1H, ArH), 5.60 (t, J=7.9 Hz, 1H, CH==C), 4.56 (s, 2H,
OCH,), 3.91 (s, 3H, OCH3), 3.61 (d, J=7.3 Hz, 2H,
CH,), 2.03 (s, 6H, 20CH;). *CNMR (100 MHz,
CDCls), 6: 167.02, 161.32, 160.33, 152.91, 143.86,
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142,50, 137.72, 133.42, 131.24, 130.83, 130.06,
126.70, 126.38, 126.16, 119.15, 116.70, 113.11,

107.40, 70.20, 56.14, 21.73, 21.14, 19.86, JLE4MHT
(%): CusHuOsHHIEH C 74.24, H 5.98; =Lilllfl C
74.09, H 6.06,

(E,E)-4-H R FL VIR TR [ (7-H 480 3k -2- 1R - 2H-
075 -8-J5)-3- T BL-2- T4 1lR ( Mn): HERA, 1k
R 82%, MM 121~122 °C., 'HNMR (400 MHz,
CDCl3), : 7.58~7.68 (m, 2H, ArH+CH==C), 7.40 (d,
J=7.9 Hz, 2H, ArH), 7.31 (d, J=8.6 Hz, 1H, ArH), 7.17
(d, J=7.8 Hz, 2H, ArH), 6.83 (d, J=8.5 Hz, 1H, ArH),
6.39 (d, J=16.0 Hz, 1H, CH==C), 6.23 (d, J=9.4 Hz,
1H, ArH), 5.60 (t, J=7.4 Hz, 1H, CH==C), 4.56 (s, 2H,
OCH,), 3.91 (s, 3H, OCH3), 3.61 (d, J=7.3 Hz, 2H,
CH,), 2.35 (s, 3H, CHs), 1.93 (s, 3H, CH3). *CNMR
(100 MHz, CDCls), 6: 167.06, 161.24, 160.24, 152.81,
144.74, 143.76, 140.62, 131.65, 131.21, 129.56,
128.05, 126.59, 126.06, 116.97, 116.62, 113.02,
112.96, 107.30, 70.08, 56.04, 22.64, 21.63, 21.45, JC
EHT (% ): CosHoOs BB {H C 74.24, H 5.98; 5L
M C 74.45, H 6.11,

(E,E)-WE W3 -2- N I TR [ (7- TP 4 Jk -2- S AN -2H- (8
J5-8-J5)-3-HIBL-2- T4&10R (Mo): HEMMA, 1R
74%, ¥ 5 130~131 °C, *HNMR (400 MHz, CDCly),
5:7.76 (d, J=15.7 Hz, 1H, ArH), 7.61 (d, J=9.5 Hz, 1H,
ArH), 7.20~7.39 (m, 3H, ArH+CH==C), 7.00~7.07 (m,
1H, ArH), 6.83 (d, J=8.5 Hz, 1H, ArH), 6.15~6.23 (m,,
2H, ArH+CH==C), 5.60 (t, J=7.4 Hz, 1H, CH==C),
455 (s, 2H, OCH,), 3.91 (s, 3H, OCHs), 3.61 (d, J=
7.4 Hz, 2H, CH,), 1.93 (s, 3H, CHs). *CNMR
(100 MHz, CDCl5), 6: 166.70, 161.22, 160.24, 152.82,
143.75, 139.55, 137.17, 131.14, 130.91, 128.40,
128.04, 126.61, 126.18, 116.85, 116.59, 113.02,
112.96, 107.32, 70.16, 56.06, 21.64, 14.21, JCZE4rHr

(% ): CpHa0sSHiE{H C 66.65, H 5.08; sLilll{E C
66.66, H 5.15,

(E,E)-5-H1 J g Wy - 2- [N 45 PR [ (7- HH 4 k- 2- S AR -
2H- {0 )75-8-55)-3-F 3-2- T4 g ( Mp): P ik,
W# 74%, 45 107~108 °C. HNMR (400 MHz,
CDCly), 6: 7.51~7.72 (m, 2H, ArH), 7.18~7.34 (m, 1H,
CH==C), 7.02 (d, J=3.6 Hz, 1H, ArH), 6.83 (q, J=
5.5Hz, 1H, ArH), 6.61~6.68 (m, 1H, ArH), 6.23 (q,
J=6.8 Hz, 1H, ArH), 6.09 (d, J = 16.8 Hz, 1H,
CH==C), 5.60 (t, J=7.4 Hz, 1H, CH==C), 4.54 (s, 2H,
OCH,), 3.91 (s, 3H, OCH3), 3.61 (d, J=7.5 Hz, 2H,
CH,), 2.47 (s, 3H, CHs), 1.92 (s, 3H, CH3). *CNMR
(100 MHz, CDCl5), d: 166.92, 161.22, 160.24, 152.82,

143.96, 143.75, 137.58, 137.55, 131.68, 131.23,
126.59, 126.46, 126.06, 116.62, 115.34, 113.02,

112.96, 107.32, 70.04, 56.05, 21.64, 15.81, 14.21, I
ZH1 (% ): CpsHpp0sS FilIS{E C 67.29, H 5.40; ¢
M{E C 67.28, H 5.64.

(E,E)-5-1if§ & WE Wy - 2- D3 45 TR [ (7- SR 6 -2- S AR -
2H-{0)75-8-5)-3-H Je-2- TU&10E (Mq): A4k,
R 69%, #4H 159~160 °C. 'HNMR (400 MHz,
CDCly), 6: 7.84 (d, J=4.3 Hz, 1H, ArH), 7.55~7.74 (m,
2H, ArH+CH==C), 7.08~7.41 (m, 2H, ArH), 6.86 (t,
J=9.9 Hz, 1H, ArH), 6.41 (d, J=15.8 Hz, 1H, CH==C),
6.24 (d, J=9.5 Hz, 1H, ArH), 5.62 (t, J=7.4 Hz, 1H,
CH==C), 4.57 (s, 2H, OCH,), 3.93 (s, 3H, OCH,),
3.62 (d, J=7.5 Hz, 2H, CH,), 1.93 (s, 2H, CHa).
3CNMR (100 MHz, CDCly), §: 165.38, 161.23,
160.19, 152.87, 152.12, 145.54, 143.78, 135.22,
130.67, 129.01, 128.90, 126.77, 126.67, 122.01,

116.44, 113.06, 107.33, 70.78, 56.09, 21.65, 14.23. I
ZHr (% ): CrHigNO,S B {H C 59.85, H 4.34, N
3.17; SZi{E C 59.75, H 4.55, N 3.03,
(E,E)- M g -2- TR 45 B2 [ (7- P 4R 3k -2- S8 AR -2H- (1,
J5-8-56)-3-F 3e-2- T & Es (v ). FEEA, BeR
76%, ¥4 15 88~89 °C., 'HNMR (400 MHz, CDCly), 6:
8.62 (d, J=4.8 Hz, 1H, ArH), 7.58~7.75 (m, 3H, ArH+
CH==C), 7.41 (d, J=7.8 Hz, 1H, ArH), 7.21~7.35 (m,
2H, ArH), 6.90 (d, J=15.8 Hz, 1H, CH==C), 6.83 (d,
J=8.6 Hz, 1H, ArH), 6.23 (d, J=9.4 Hz, 1H, ArH), 5.56
(t, J=7.6 Hz, 1H, CH==C), 4.57 (s, 2H, OCH,), 3.91
(s, 3H, OCHs), 3.61 (d, J=7.3 Hz, 2H, CH,), 1.92 (s,
3H, CH3). “*CNMR (100 MHz, CDCl,), &: 166.52,

161.22, 160.25, 152.90, 152.81, 150.04, 143.75,
143.32, 136.79, 131.00, 126.59, 126.03, 124.14,
122.35, 116.60, 113.01, 107.33, 70.22, 56.06, 21.61,

14.15, JTCZE K7 (% ): CpeHoNOs HH i {H C 70.57, H
5.41, N 3.57; =Ziili{i C 70.57, H 5.51, N 3.40,

(E,E)- M W0 -3- TR 4 B2 [(7- Y 4803k -2- S AR -2H- (1,
Ji-8-3)-3-F FL-2- T e (Ms): A&, KR
77%, 155 121~122 °C, *"HNMR (400 MHz, CDCl3),
5:8.72 (d, J=2.5 Hz, 1H, ArH), 8.58 (g, J=3.6 Hz, 1H,
ArH), 7.84 (d, J=6.2 Hz, 1H, ArH), 7.58~7.69 (m, 2H,
ArH+CH==C), 7.25~7.32 (m, 2H, ArH), 6.84 (q, J=
5.8 Hz, 1H, ArH), 6.51 (d, J=18.7 Hz, 1H, CH==C),
6.23 (q, J=6.6 Hz, 1H, ArH), 5.61 (t, J=7.4 Hz, 1H,
CH==C), 4.57 (s, 2H, OCH,), 3.91 (s, 3H, OCHa),
3.61 (d, J=7.4 Hz, 2H, CH,), 1.93 (s, 3H, CHs).
¥CNMR (100 MHz, CDCl3), ¢: 166.19, 161.28,
160.30, 152.93, 150.77, 149.56, 143.84, 140.94,
134.49, 131.00, 130.38, 126.73, 126.52, 123.89,
120.55, 116.60, 113.11, 113.05, 107.42, 70.50, 56.16,
21.73, 14.30, 14.20, JCE4MT (%): CyxHoNOs B
1&{H C 70.57, H 5.41, N 3.57; 52l/{& C 70.39, H 5.60,
N 3.44,

(E,E)-WE Mk -2- TR I B [ (7- PP 4L 3 -2- LA R -2H- £
J7i-8-35)-3- 1 -2- T4 le (t): FEmEiA, e
72%, ¥iH 112~113 °C, *HNMR (400 MHz, CDCl3),
5: 7.89 (d, J=3.1 Hz, 1H, ArH), 7.76 (dd, J=16.0.
1.9 Hz, 1H, ArH), 7.54~7.70 (m, 1H, ArH), 7.27~7.50
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(m, 2H, ArH+CH==C), 6.62~6.94 (m, 2H, ArH+
CH==C), 6.22 (d, J=9.5 Hz, 1H, ArH), 5.60 (t, J=
7.5 Hz, 1H, CH==C), 4.57 (s, 2H, OCH,), 3.91 (s, 3H,
OCH,), 3.60 (d, J=7.3 Hz, 2H, CH,), 1.92 (s, 3H,
CH3). **CNMR (100 MHz, CDCl5), 6: 165.77, 163.52,
161.22, 160.22, 152.80, 144.67, 143.78, 135.86,
130.80, 126.65, 122.97, 121.40, 116.47, 113.02,
107.33, 70.60, 56.08, 21.63, 14.19, T/ (%):
Co1H1oNOsS HHiE{E C 63.46, H 4.82, N 3.52; Szl
C 63.26, H 4.92, N 3.50,

(E,E)-4- F BE 168 e -5- D I R [ (7- P 4R 0 - 2- B AR -
2H-{0075-8-3%)-3-F 3L-2- T3 1R ( Mu): E AR,
W% 73%, K 125~126 °C. HNMR (400 MHz,
CDCly), 6: 8.68 (s, 1H, ArH), 7.78 (d, J=15.6 Hz, 1H,
ArH), 7.62 (d, J=9.5 Hz, 1H, CH==C), 7.25~7.36 (m,
1H, ArH), 6.84 (d, J=8.7 Hz, 1H, ArH), 6.11~6.26 (m,
2H, ArH+CH==C), 5.60 (t, J=7.5 Hz, 1H, CH==C),
456 (s, 2H, OCH,), 3.92 (s, 3H, OCH,), 3.61 (d, J=
7.3 Hz, 2H, CH,), 254 (s, 3H, CHs;). “CNMR
(100 MHz, CDCl3), d: 166.23, 161.22, 160.21, 155.69,

152.83, 152.75, 143.75, 133.75, 130.98, 128.32,
126.62, 126.40, 119.71, 116.54, 113.04, 107.31, 70.37,
56.06, 21.64, 1561, 1421, TCE 4 H ( % ):
CooH.NOsS HE{H C 64.21, H 5.14, N 3.40; SZ/{E
C 64.02, H5.34, N 3.27,

(E,E)- VK W -2- A 05 R [ (7- Y 48 ik - 2- AR -2H- £
Ji-8-58)-3-H JL-2- T le (v ). FafEd, e
79%, ¥ 1k 87~88 °C., *HNMR (400 MHz, CDCls), 6:
7.59 (d, J=9.4 Hz, 1H, ArH), 7.35~7.49 (m, 2H, ArH+
CH==C), 7.29 (d, J=8.6 Hz, 1H, ArH), 6.81 (d, J=
8.6 Hz, 1H, ArH), 6.57 (d, J=3.4 Hz, 1H, ArH), 6.43
(0, J=2.4 Hz, 1H, ArH), 6.28 (d, J=15.7 Hz, 1H,
CH==C), 6.20 (d, J=9.3 Hz, 1H, ArH), 5.58 (t, J=7.4
Hz, 1H, CH=C), 4.53 (s, 2H, OCH,), 3.89 (s, 3H,
OCHg), 3.58 (d, J=7.4 Hz, 2H, CH,), 1.90 (s, 3H,
CHs), **CNMR (100 MHz, CDCl5), J: 166.88, 161.28,

160.21, 152.75, 150.81, 144.72, 143.84, 131.13,
131.10, 126.66, 126.00, 116.47, 115.64, 114.84,

112.90, 112.28, 107.34, 70.05, 56.05, 21.60, 14.17. JC
ZHT (%): CuHaOs B {H C 69.46, H 5.30; 5L
& C 69.40, H 5.48,

(E,E)-5- H 0K Mg - 2- PN A R [ (7- P 4L k-2 481K
2H- A J75-8-55)-3-FH JE-2- T4 1R ( Mw ). B[4,
W 80%, M4 98~99 °C. 'HNMR (400 MHz,
CDCls), §: 7.61 (d, J=9.6 Hz, 1H, ArH), 7.27~7.40 (m,
2H, ArH+CH==C), 6.83 (d, J=8.6 Hz, 1H, ArH), 6.48
(d, J=3.3 Hz, 1H, ArH), 6.15~6.29 (m, 2H, ArH+
CH==C), 6.05 (0, /=2.3 Hz, 1H, ArH), 5.58 (t, J=7.4,
1H, CH==C), 4.53 (s, 2H, OCH,), 3.91 (s, 3H, OCHj),
3.60 (d, J=7.3 Hz, 2H, CH,), 2.31 (s, 3H, CH3), 1.91 (s,
3H, CH3), *CNMR (100 MHz, CDCls), 6: 167.21,

161.25, 160.24, 155.41, 152.80, 149.49, 143.78,
131.28, 131.16, 126.59, 125.81, 116.63, 116.50,

113.81, 112.99, 112.94, 108.79, 107.32, 69.91, 56.05,
21.61, 14.16, 13.88, JLE /M (%): CyHxO06 Hit
{f C 70.03, H 5.62; =Ciill{E C 69.91, H 5.81,
(E,E)-5-filg 5 0K IR - 2- PN M R [ (7- FHY A 3 -2- AR -
2H- {0 J75-8-3%)-3- F JL-2- T W] i ( TMx ). A fE A,
WA 72%, 45 145~146 °C, 'HNMR (400 MHz,
CDCly), 6: 7.63 (d, J=9.5 Hz, 1H, ArH), 7.30~7.44 (m,
3H, ArH+CH==C), 6.81 (q, J=16.2 Hz, 2H, ArH), 6.64
(d, J=15.9 Hz, 1H, CH==C), 6.24 (d, J=9.5 Hz, 1H,
ArH), 5.61 (t, J=7.4 Hz, 1H, CH==C), 4.57 (s, 2H,
OCH,), 3.93 (s, 3H, OCHs), 3.61 (d, J=7.5 Hz, 2H,
CH,), 1.92 (s, 3H, CH3)., *CNMR (100 MHz, CDCl5),
5: 165.41, 161.21, 160.21, 152.86, 152.44, 143.76,

130.64, 128.79, 126.65, 126.58, 122.71, 116.48,
115.35, 113.05, 112.97, 107.34, 70.70, 56.08, 21.63,

14.18, JLE /T (% ): CroHigNOg FHIE(E C 62.11, H
4,50, N 3.29; szilll{f C 62.05, H 4.70, N 3.22,
122 HA &R

S. aureus . E. coli J& Tt 5 AL 20 BB AE Py AR BT
5B ; MRSA FTif M 74 B K FF 5 ( FREC) i
SCBERR 27 [ B e 4 S PR At . DA e PO AR 145 98
UREXTIRZY, SRA 2 A5 BE 0 B AR MIC,
R 12 B8 SCHR[15)

2 RS

21 BWYIREEHRSHHR

Hir®y Md 8= s g g, MWEH
CV(EENE) « v(amEE)=3 : 1] 3RS 45 0.

LG i S ARZSF UL 1o AR T Bt b
Z, fhZ8: 0=1.66358(16) nm. h=1.00576(8) nm.
¢=1.29549(14) nm, ¢=90°, $=106.887(11)°. y=90°.
V=2.0741(4) nm®, Z=4. T=150.00(10K) . x=0.218 mm*,
D=1.361 g/cm®, F(000)=888.0, ftiAkzita stk i,
gy F AR R A E 2 S WU, C(11)==C(12) fn
C(15)==C(16), JUfi S 341 8 s e A 5 254 3
A, H, HEZAPHHEASIEm, (B50
5 D A S TR Hh I 2R PR AN AE ] —F- 1D

K1 fbaWId kg
Fig. 1 Crystal structure of compound Il d
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22 mEERESH
#* 1 M HEEEYH MIC,

#1 HirfksYH MIC

Tablel MIC of target compounds

Ak 2. 8. 41 8mg/lL, EAWTEMAFIMIE.

(1) 4 RARIERS, REX LA P1HT
EEMTERE, WllbfhTMa, MeXf S. aureus W)
YEFDE T T d; X7 B AR A5 9 A B T 308 e T
4, Mo+ Me, MhihFMi; X574 e 5
LS YIRS EEAL, llh (4-A5H) R MIC iz
INTF K (4-H 48 2E) R T n (4-F 38 5 (Ed A5 4k,
1 (3,4,5- = H A 3E) A7 P4 i 355 S U oAb &
YRR T A SR B A A

(2) M RNFFFIE, KEZEHTICITEHELRIR
1) B RS A, o ( WEmy 3 ), Tt (e 3L )
AT x (WRmRg L ); 32 A W HL A 6 Y T g AT x @bt
B PE WA T OCHUC A Mo, v A A 45 1
FHMp, Mw,

(3) BIKKE, KREIFTHFIIABURH BArY 4R
Xof T 40 e B LA MR s i A
PURETEMEZ BUR AN S . BH . (R, R
s )R 55 22 TR R RE

3 #Hit

RTINS, Bt s 24 4557 & NG TR
MR T R AT Y2 B B I PURs 1k, TR
M R 85k 22, 57 F 3 i Ap e R BB U
SRR, B A7 N R O PR A

e R MIC/(mg/L)
S. aureus E. coli MRSA FREC
Ma -G 128 >128 128 >128
Mb 4-F AR 16 32 32 64
Mc 3,4,5- = FR K 32 32 32 32
Md 2-GH R H >128 >128 >128 >128
Me 4G ORH 128 >128 >128 >128
mt 2-1RIR I >128 >128 >128 >128
Mg 4-TRR I >128 >128 >128 >128
Mh 4-TE LIRS 4 16 8 16
mi 2,4- R SRS 32 32 64 32
Imj 2-H R >128 >128 >128 >128
Mk 4-F &R >128 >128 >128 >128
mi 3,4,5-= H & F3t 8 32 8 32
Mm 2-F BN B >128 >128  >128 >128
Min 4-FR R >128 >128  >128 >128
Mo 2-WEWHL 128 64 128 128
Mp 5-FBL-2-Emy B >128 >128 >128 >128
Mq 5-fif 5k - 2- Wy it 4 32 4 32
mr 2-M1Hk W JE 64 64 64 >128
s 3-MIHk I 64 128 128 >128
Mmt 2-IE S I 2 8 4 8
Mu 4-TP RS- e AL 32 64 64 64
Mv 2-T I i 64 64 64 128
Mw 5- i 3 -2-k I ik 128 >128 >128 >128
M x 5-fiF 3 -2-nk IR 5k 16 16 32 32
JHE I P AR 0.5 16 256 64
R R 1 4 128 >128

e LT A, RTINS, aureus . MRSA |
E. coli Fl FREC ¥J45 AR F2 B g P il /EH o e,
&% Mb, Mc, Mh, Mi, M, Mg, Mt, Mu
HMI X Xt S, aureus B9 MIC 435185 16, 32, 4. 32, 8.
4,2, 32116 mg/L, Mh, Mg MMt KEHSx
W2 VEMAR Y, 5V BT, A b,
lic. Mh, Wi, Wi, Mg, 0t F#IMx X E coli 1Y
MIC 435k 32, 32, 16, 32, 32, 32, 8 1 16 mg/L,
Mh, Tt AV X B35 P 30 T X 24 2 e e R R i
B E; kAW lib, Mc, Mh, M. Mq. MMt
Mx X} MRSA ) MIC 4352k 32, 32, 8. 8. 4, 4
132 mg/L, LA T X BR 24 Rk pU ORI SR A
kg e, Mh, Mi. M. Mq. It F11x %} FREC
B MIC 4351k 32, 16, 32, 32, 32, 8 f1 32 mg/L,
PIOF X BE 25 25 me PR VD 2 . U HE T A
Mt FHTmE WGt fcoh B3, BiE X S, aureus . MRSA |
E. coli 1 FREC [) MIC 4341} 4,16, 8 Fl 16 mg/L,
JG & X S, aureus. MRSA . E. coli 1 FREC H) MIC

M, %A YT 25 MRSA fll FREC () i 3%

Vi

AR AR S SRR AT ST
S E ik

(1

(2

(3]

(4

(9]

(6]
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