Riarlon> | -9z LIS 2t oL PE NG

HRZERE—RERMENENUFTSELAR, ARREAULFENZRNEETES,
BYERUARERNETSTENERME, BECFHE TR, B HANFHRR,
AEFREEREN~ MRS, SATENRSE.

AL BFHRERENRR, AR T B—EHEE— 70 FHEHnE LS.
£ EapEG—iRmmAINF LS. B=EamlmE—EnEF LS, EF=FISH%Il
KRVEELR, ATHGSRY BNV SHNEERED. RELFTEEEDMLIKEHED, T
HEBR T MM S—RERIER (P) FNAENE, $SEREARERERE.

MREEFL “BERFEL. &30F, tIFHED. BRIEHE, BEEH. AREE" B
BOHEN, BT “ARFNEMEESRER" Nt Esn, DFMARTFEN. RTES.
HETE., AFRARIER Rk,

AR HEBEI HENGSHU TR EME GUANGDONG ZHUHAI A S AN E NEIMENGGU CHIFENG WM LIAONING JINZHOU

SEGALE EHEF

=T FENINBRMAR, 28FR
BR2K, IFASEBSD FHERED
AT EXERNESD FHH AT,

' 36/50 09/10

TS STH SIREL0E

2H{L IS0

KR ZERAERDEIRATE
Hh hE: KR KA EE20S S HILFEE20E 6B 45:300384 i
B i%:022-83718769  #F #:market@rianlon.com AT www.rianlon.com [E¥aT




55 42 B 8 ) o owm L T Vol.42, No.8
2025 4 8 A FINE CHEMICALS Aug. 2025
EHSHKER

AEEH- KR FRZR NSRS NEAE

XA R, FFE, XNEE, HEER
(G LERKS 2%, S X 563000)

WE: BHZEYORREE, FRMEHTRETIE R SRR W IRF R ARG, Wit BT R0 5w EER-iE R T
FRAPUEER, HIMEEYEEL 'THNMR . PCNMR FUCE A . R 2 B BaEt AT T HUBim vt
SERRW], IS I 4 A B IE A, o, G 1R BE-6-91-7-[3- FH JE-4-(2-{[8-(3-H
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Synthesis and antibacterial activities of fluoroquinolone-osthole hybrids

LIU Ouling, WU Xuejiao, LIU Haijun, YANG Jiagiang"
( School of Pharmacy, Zunyi Medical University, Zunyi 563000, Guizhou, China )

Abstract: A series of hybrid antibacterial agents were designed and synthesized by hybridizing
fluoroquinolone antibiotics with osthole via employing a mixed antibacterial strategy, characterized by
'HNMR, "CNMR and elemental analysis, and evaluated through double dilution method for antibacterial
activities. The results showed that these hybrid agents exhibited good inhibitory effect on the tested bacteria,
1-cyclopropyl-6-fluoro-7-[(3-methyl-4-(2- {[8-(3-methylbut-2-en-1-yl)-2-0x0-2 H-chromen-7-
ylloxy}ethyl) piperazin-1-yl]-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (IV f) displayed the most

in  which,

significant antibacterial activities, with minimum inhibitory concentrations (MIC) against Staphylococcus
aureus, Escherichia coli, Pseudomonas aeruginosa, methicillin-resistant Staphylococcus aureus and
fluoroquinolone resistant Escherichia coli of 0.125, 2.000, 2.000, 2.000 and 4.000 pg/mL, respectively,
better performance than the control drug norfloxacin, and could be used as an antibacterial candidate
compound for further study. The hybrid antibacterial agent had antibacterial enhancing and synergistic
effects, which might be related to its action on multiple targets.

Key words:. fluoroquinolone; osthole; hybrid antibacterial agents; synthesis; drug materials
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&Y Cadazolid X1t 25 R HMEMR B ( CDAD ) e/
FHEE (MIC) A 0.125~0.500 pg/mL, FiBEEHETT
TR R A RMEAY 2~4 F50; FE TR - R AR 2 A A
TNP-2092 X it FH 4 PO AR 4 8 (L35 45 8K A ( MRSA ) /Y
MIC 4 0.008 g/L, HLHTHTEREIRIDE K 8 57,

IR T RN RIORIRNF G EZIEY, ©F
WFoE 20, LA WA (R0 B 05 1 B B v 8 s5UVE
2011 4F, FRIRAFEDVRE, MR RN 4w A
BRI (S, aureus) HIHIVER, H5E Sk Ak
WS E N, XS aureus MG EERE (C
albicans )Y TR BOHTHE HERAEH - 2014 4, JOSHI
SEVNE X R IR P AT 0, R B IR T X P-
FEA (Pgp) AMEIGTE, ARHFIPER 4~8 5, 5
WAV REBAMH, 7A/ER S. aureus HIHMEZE ( Nor
A) ], HAmE Pep M Nor A WIVE A B T
MUAEHIVAYT o 2019 4F, ZHOU ZUgE & 9, i IR
TEBEWIH MCR-1 BERIETE, SZ2HWE B B
FHJG W] 8 25 A S bR AT (E. coli ) RN 98 58 75
18 ( K. pneumoniae ) 3G E, WI1ER MCR-1 #1505
PrAERBCH , B X 24 B i Bt . AR A i
WA B R A R Z A B A
W BIPTBRE T

FF LRk S HES T, A 24 A PR
WG, R R T R S T ) S B PR

(6] (6]
F
EMME F COOC,H; F COOC,Hs
- NaOH
cl NH, cl N cl N
i A

. o H(\NH chom{
N n

R,

cl | J
I R I
X X
o 0“0  HO 070 BrAho
[
Cys Br(CH,),Br
K,CO,

WRAE R R IIEIR TR, lid QRN E
HREAE A, BT IFA T R 90 Jds v -0 R 1 R Ak
BYUREMA, [FR AT TR TR TEE , LU
A ST TSP LA

1 XWED

1.1 F 58

CEFER N R 2B (EMME ), 3-5-4-
TG . ROTE, RSB WRGE . 2-H JE0RIE |
FWeaEmR (Cys), &Afh. 1,2- 2ROk, 1,3-291
ke, WUERR . =R WA . EAkdh, CP, db
OUH RIBEFHAA BR 2\ s HARAFRIEh AR, iER 4
b2 FIA BR A | Segw K Az K, Al

S. aureus . E. coli. ZEMHFT T ( P. aeruginosa ).
MRSA Fliiif L v i R FF i ( FREC ), phs L&
PR 2B B B o s 44t wER DR, B REFHY
FRRAF

X-4 B s f e A, R A AR AT PR
/NT]s Varian 400 MHz A% g 2L W I 3% 4% , 25 [E Varian
HiAR/NF]; Vario ELIM TR 4L, 78[E Elementar
N,
1.2 Ak
1.2.1 B ARCA 696 %

A AT R

/
les]
2 “’z’lﬁ
2
%z
K¢
=

]Va: R:CZHs, R1:H, n:2, Wb R:C2H5, R1:CH3, 11:2, WC: R:C2H5, R1:H, n:3; Wd R:C2H5, R1:CH3, n:3, WCZ R:C3H5, R1:H, n:2;
Nf: R=C3H5, R1=CH3, I’l=2; lVg R=C3H5, R1=H, I’l=3; IVh R=C3H5, R1=CH3, n=3

1.2.1.1 A T il

2 BESCHER[1S1AY 5 Il A el R T (R S 238k
AP ) o Pk T a (R=C,Hs) M €aE i, ik
R 46%, Fi 1 245~246 °C, HIcEk!Y—%; piE ik
I b (R=C;Hs) MR @ FEAE, BCR 42%, 4%
242~243 °C,

1.2.1.2 el T Al %

Ph T a (& R, 516 2.00 g (7.42 mmol )
Hlfk 1 a.2.56 g( 29.67 mmol ) JE/K IR EEFI 5.00 mL
ZHWHUINA 50 mL KO, R FHEE 100 °C
SN 3 h, TLC BREE( (A k) = VIFEE)=2: 1],
RN EEFE , B RAR R BRI, INZEIEKR
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BERWUE, FIMAGE =R bEN, Bk 2 B RS
Brif, ok, EREE TIE R 2K, VKSR
PEATIRN pH £ 6, INFEWR, IR, TUE,
FHRWwEUK (FESE 28%~30% ) J#T AR A pH
£ 7.3, MAGE & EAE, =T 5P E AT
rif, abug, AMTF R, SEE i, B
iR Ta, W 63%, M 218~220 °C. #HEAHIA
B, B T b A SEORIE S Ny, Al A A T b,
1.2.1.3 Al I g il 4

Z: MSCHR[1 2109 7 L AR AR I (n=2 5% 3 ),
HEffAR Tl (n=2) KA @REE, IR 78%, IES
101~102 °C, F3CE™—5; dEfkTb (n=3) K
A E A, R 81%, M 105~106 °C.,
1.2.1.4  HirMbEEWIV 1 &

PiVa 05 BCA ], 43504 0.10 g (0.30 mmol )
Filalfk Ta, 0.05g (0.15 mmol ) FFjE{Ala, 0.01 g

(0.08 mmol ) Jo/KMifL#fF1 5.00 mL DMF il A 50
mL A, & 0.06 mL ( 0.45 mmol ) = 2.},
PP FTHEZ 70 °C/ W 8 h, TLC s [ (A H
Be) : VIREE)=2 : 1), WSS, ¥k RE
MEEE, MAEBKFER, PR 3K,
BIFANLZ, S350 F i A R S AT . A S A
SRR ADLZE 2 IR, JOKBRBREA T8, 1Tk,
Wedii , ZRERCHEZ M (A F k) - V(FEE)=10: 1)
mEdifte, SR HEY IV a,

1- 2 3 -6- Fi -7-[4-(2-{[8-(3- F 2E T -2- 4% -1-
B)-2- A -2H- (05 - 7- 15} &R WR IBR - 1- R ]-4- 4
fR-1,4- A MEMR-3-FRR (Va). BE@EK, &%
92%, ¥4 15 188~190 °C, 'HNMR (400 MHz, CDCl5),
5:8.61 (s, 1H), 7.97 (d, J = 13.1 Hz, 1H), 7.59 (d, J =
9.5 Hz, 1H), 7.27 (d, J = 8.6 Hz, 1H), 6.82 (d, J = 8.6
Hz, 2H), 6.21 (d, J = 9.4 Hz, 1H), 5.20 (t, J = 7.2 Hz,
1H), 4.30 (d, J = 6.8 Hz, 2H), 4.23 (t, J = 5.3 Hz, 2H),
3.52 (d, J= 7.1 Hz, 2H), 3.33 (s, 4H), 2.95 (t, J = 5.3
Hz, 2H), 2.83 (s, 4H), 1.82 (s, 3H), 1.64 (s, 3H), 1.55
(t, J = 6.9 Hz, 3H), CNMR (101 MHz, CDCl,), d:

176.89 (d, J = 2.6 Hz), 167.19, 161.28, 159.20, 154.73,
152.85, 152.22, 147.05, 146.03 (d, J = 10.7 Hz),
143.72, 137.07, 132.49, 126.29, 121.26, 120.43 (d, J =
7.9 Hz), 118.00, 113.12, 112.63 (d, J = 23.4 Hz),
108.18 (d, J = 7.2 Hz), 103.78 (d, J = 3.7 Hz), 67.03,
56.97, 53.25, 49.86 (d, J = 5.0 Hz), 49.77, 29.67,

25.82, 22.06, 18.11, 14.42, 1.00, JLE/MT (% ):
C1,H34FN;O BB C 66.77, H 5.95, N 7.30; =il
i C 66.75, H 6.08, N 7.33,
1-2.3-6-9-7-[3-H 3-4-(2- {[8-(3-H 3L T -2-H4i-
1-38)-2- A0 2H- (0 J5-7-F 150 ) £ 3R R -1- 3 ]-4-
AAR-1,4-ZE M-3R (IVb): gk Ex, ™
R 64%, ¥EH 176~178 °C., 'HNMR (400 MHz,

CDCly), d: 8.62 (s, 1H), 7.96 (d, J = 13.0 Hz, 1H),
7.60 (d, J=9.4 Hz, 1H), 7.27 (d, J = 8.4 Hz, 1H), 6.83
(d, J = 8.5 Hz, 2H), 6.21 (d, J = 9.4 Hz, 1H), 5.21 (t,
J=17.0 Hz, 1H), 4.32 (s, 2H), 4.20 (t, J = 4.7 Hz, 2H),
3.52 (d, J = 7.0 Hz, 2H), 3.47 (d, J = 5.9 Hz, 2H),
3.23~3.16 (m, 1H), 3.13 (d, J = 10.9 Hz, 2H),
2.96~2.89 (m, 1H), 2.87 (d, J = 82 Hz, 2H),
2.83~2.74 (m, 1H), 1.83 (s, 3H), 1.64 (s, 3H), 1.56 (s,
3H), 1.21 (s, 3H), “CNMR (101 MHz, CDCl,), §:
176.88 (d, J = 2.7 Hz), 167.24, 161.32, 159.27, 154.71,
152.83, 152.21, 147.03, 146.02 (d, J = 10.5 Hz),
143.76, 137.11, 132.53, 126.30, 121.30, 117.95,
113.09, 108.18, 108.11, 103.72, 66.96, 56.73, 54.79,
52.20, 51.32, 49.96, 49.79, 25.82, 22.05, 18.13, 15.83,
14.43, JTCEHT (% ): Cy3HyEN;Og IS {H C 67.22,
H6.15, N 7.13; SZill{l C 67.10, H 6.32, N 7.08,

1- 2 3 -6- F -7-[4-(2-{[8-(3- T 2 T -2- 4 -1-
H)-2- -2 H- (M -7- L 40} TN A ) UR 18R - 1- 3K 1-4- 4
R-1,4- " EMEW-3-RIR (Ve ): &GO, &R
92%, ¥ 5 212~214 °C, '"HNMR (400 MHz, CDCly),
5: 8.64 (s, 1H), 8.01 (d, J=12.9 Hz, 1H), 7.59 (d, J =
9.5 Hz, 1H), 7.26 (d, J = 10.6 Hz, 1H), 6.82 (d, J= 8.3
Hz, 2H), 6.22 (d, J = 9.4 Hz, 1H), 5.21 (t, J = 7.1 Hz,
1H), 4.30 (s, 2H), 4.14 (t, J = 5.6 Hz, 2H), 3.53 (d, J =
6.8 Hz, 2H), 3.33 (s, 4H), 2.70 (s, 4H), 2.68~2.60 (m,
2H), 2.12~1.98 (m, 2H), 1.83 (s, 3H), 1.65 (s, 3H),
1.56 (s, 3H). "*CNMR (101 MHz, CDCl,), §: 167.24,
161.35, 159.47, 152.84, 147.08, 143.74, 132.40,
126.20, 121.30, 117.88, 112.97 (d, J = 6.2 Hz), 108.31,
108.06, 66.67, 54.86, 52.83, 49.80, 29.69, 26.63, 25.84,
22.01, 18.08, 14.43, JLE/Hr (% ): Ci3H3eFN3Og
FHISMH C 67.22, H6.15, N 7.13; SZill{E C 67.05,
H6.28, N 6.96,

1-£, K -6-3-7-[3-F 3 -4-(2 {[8-(3-H 3L T -2-Ui -
1-58)-2- AR -2 H- (0 05 -7-FL 1580 TR Bk ) IR e - 1- 3 -4-
AAR-1,4- T EMEmR-3- 8 R (IVd): Bk ik, ™
R 64%, M 136~137 °C., 'HNMR (400 MHz,
CDCly), 6: 8.62 (s, 1H), 7.96 (d, J = 13.0 Hz, 1H),
7.60 (d, J = 9.4 Hz, 1H), 7.26 (d, J=9.7 Hz, 1H), 6.82
(d, J= 8.6 Hz, 2H), 6.20 (d, J= 9.4 Hz, 1H), 5.21 (t, J
= 5.8 Hz, 1H), 4.31 (s, 2H), 4.13 (t, J = 5.9 Hz, 2H),
3.51 (d, J = 7.0 Hz, 2H), 3.44 (d, J = 11.6 Hz, 2H),
3.13 (t, J = 9.8 Hz, 1H), 3.01~2.95 (m, 2H), 2.91~
2.79 (m, 1H), 2.78~2.67 (m, 1H), 2.57~2.48 (m, 2H),
2.10 ~1.97 (m, 2H), 1.82 (s, 3H), 1.64 (s, 3H), 1.56 (s,
3H), 1.15 (d, J = 6.0 Hz, 3H), "*CNMR (101 MHz,
CDCly), d: 176.88 (d, J = 2.5 Hz), 167.28, 161.42,
159.47, 154.72, 152.80, 152.21, 147.01, 146.06 (d, J =
10.6 Hz), 143.83, 137.11, 132.46, 126.28, 121.26,
117.77, 112.91, 112.56 (d, J = 23.4 Hz), 108.15, 108.03,
103.69, 66.69, 56.64 (d, J = 5.2 Hz), 54.62, 50.23,
50.04~49.45 (m), 26.08, 25.83, 21.99, 18.09, 15.56,
14.44, 1.020 JERIHT (%): CiHaFN;Og BE(H C
67.65,H 6.34,N 6.96; SLlI{E. C 67.75,H 6.55,N 7.04,

1- IR 3 -6-F8-7-[4-(2-{[8-(3- I L T - 245 - 1-
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B)-2- S AR-2H- 05 - 7-FE 15 ) £ FR ) WR R -1 -3 ]-4- 4
fR-1,4- " EWR-3-3RR (Ve ): WK, =%
93%, 5 211~212 °C., '"HNMR (400 MHz, CDCl;),
5: 8.70 (s, 1H), 7.93 (d, J = 12.8 Hz, 1H), 7.61 (d, J =
9.1 Hz, 1H), 7.29 (d, J = 9.0 Hz, 2H), 6.83 (d, J= 7.8
Hz, 1H), 6.22 (d, J= 9.2 Hz, 1H), 5.22 (t, J = 6.4 Hz,
1H), 4.24 (s, 2H), 3.53 (d, J = 6.5 Hz, 2H), 3.37 (s,
4H), 2.96 (s, 2H), 2.85 (s, 4H), 1.83 (s, 3H), 1.65 (s,
3H), 1.37 (s, 2H), 1.22 (s, 1H), 1.18 (s, 2H), *CNMR
(101 MHz, CDCly), 6: 177.01, 167.06, 161.34, 159.19,
154.89, 152.83, 152.39, 147.39, 145.78, 143.78,
139.03, 132.53, 126.32, 121.25, 117.98, 113.13,
112.30 (d, J = 23.3 Hz), 108.14, 107.97, 104.83, 67.01,
56.99, 53.27, 49.80, 35.35, 25.86, 22.07, 18.14, 8.24,
1.02, JCET (% ): Ci3HasFN;O, BHIE(H C 67.45,
H5.83, N7.15; SEZ{H C 67.37, H5.94, N7.13,

- N J-6-980-7-[3- H ik -4-(2-{[8-(3-F L T -2-
i -1-58)-2- S AR -2 H- (0 075 -7- L 1 460 L & 6 ) R R -1-
F1-4-58A0-1,4- T EMER-3- R R ( IV T ). B4k (A A,
FEEE T4%, KSR 109~111 °C, 'HNMR (400 MHz,
CDCly), d: 8.71 (s, 1H), 7.93 (d, J = 12.9 Hz, 1H),
7.60 (d, J = 9.4 Hz, 1H), 7.28 (d, J = 8.1 Hz, 2H), 6.83
(d, J = 8.0 Hz, 1H), 6.22 (d, J = 9.3 Hz, 1H), 5.21 (4,
J=6.8 Hz, 1H), 4.22 (s, 2H), 3.63~3.42 (m, 4H), 3.25
(d, J=14.9 Hz, 1H), 3.15 (d, J = 14.0 Hz, 2H), 2.90 (t,
J=15.3 Hz, 3H), 2.81 (s, 1H), 1.83 (s, 3H), 1.65 (s, 3H),
1.38 (d, J= 11.8 Hz, 2H), 1.24 (s, 3H), 1.20 (s, 1H), 1.18
(s, 2H), CNMR (101 MHz, CDCls), 8: 177.01, 167.08,
161.31, 159.22, 154.86, 152.84, 152.36, 147.38, 145.70,
143.73, 139.07, 132.56, 126.29, 121.29, 117.98, 113.13,
108.04 (d, J = 12.8 Hz), 66.82, 54.83, 52.21, 51.26,
25.82, 22.07, 18.13, 15.74, 822, JTLEMHT (% ):
C34H36FN;Oq FHEH C 67.87, H 6.03, N 6.98; SZilll{l
C67.79, H6.12, N7.07.

1-3R 79 3-6-F1-7-[4-(2-{[8-(3-FH 3 T -2- M- 1-
H)-2- 58 M- 2 H- (00 - 7- 6 140 TN ) IR 158 - 1 -k ]-4- 4
fR-1,4-—EMEMR-3- 2R (Vg ). Bgp@Ek, %
94%, 5 1H 129~130 °C, '"HNMR (400 MHz, CDCl3),
J5: 8.66 (s, 1H), 7.88 (d, J = 13.1 Hz, 1H), 7.58 (d, J =
9.4 Hz, 1H), 7.32 (d, J = 6.6 Hz, 1H), 7.25 (d, J= 7.2
Hz, 1H), 6.82 (d, J = 8.6 Hz, 1H), 6.18 (d, J = 9.4 Hz,
1H), 5.20 (t, J = 7.2 Hz, 1H), 4.13 (t, J = 6.0 Hz, 2H),
3.50 (d, J = 7.2 Hz, 2H), 3.35 (s, 4H), 2.69 (s, 4H),
2.64 (t, J = 7.1 Hz, 2H), 2.11~1.99 (m, 2H), 1.81 (s,
3H), 1.64 (s, 3H), 1.36 (d, J = 5.1 Hz, 2H), 1.21 (s,
1H), 1.16 (s, 2H), *CNMR (101 MHz, CDCls),
5:166.98, 161.36, 159.49, 154.86, 152.79, 152.36,
147.29, 145.85 (d, J = 10.3 Hz), 143.80, 139.02,
132.36, 126.25, 121.30, 119.54 (d, J = 7.9 Hz), 117.78,
112.88 (d, J= 1.4 Hz), 112.16 (d, J = 23.7 Hz), 108.11,
107.89, 104.75, 66.70, 54.85, 52.85, 49.73 (d, J = 5.0
Hz), 35.30, 29.67, 26.62, 25.84, 21.99, 18.08, 8.20,
1.00, JTEZEHT (% ): Cy4H36FN;O6 FRIE{H C 67.87,

H6.03, N6.98; SZfE C 68.01, H6.15, N 6.83,
1-3R TN 3 -6-980-7-[3- H J&-4-(2- {[8-(3-F & T -2-
Wi - 1- 3 )-2- S A -2 H- 10 075 -7- FE 1 480 TR 566 ) R 158 - 1-
F1-4-FAR-1,4- A WEMR-3-FRFR( IVh ). B4k [ 14,
FER T6%, KA 124~126 °C, '"HNMR (400 MHz,
CDCl3), d: 8.71 (s, 1H), 7.93 (d, J = 13.0 Hz, 1H),
7.60 (d, J = 9.2 Hz, 1H), 7.27 (d, J = 11.4 Hz, 2H),
6.83 (d, J=7.4 Hz, 1H), 6.21 (d, J = 9.4 Hz, 1H), 5.21
(t, J = 6.8 Hz, 1H), 4.14 (s, 2H), 3.52 (d, J = 6.9 Hz,
4H), 3.17 (s, 1H), 3.03 (d, J = 10.8 Hz, 2H), 2.87 (d,
J=17.4Hz, 1H), 2.75 (s, 1H), 2.57~2.46 (m, 2H), 2.04
(s, 2H), 1.83 (s, 3H), 1.65 (s, 3H), 1.38 (s, 1H), 1.25 (s,
3H), 1.16 (s, 4H), “CNMR (101 MHz, CDCl;), 6:

176.99, 167.08, 161.38, 159.46, 152.82, 147.34,
143.79, 139.07, 132.45, 126.26, 121.32, 117.81,
112.93, 108.03, 104.71, 66.71, 56.58, 54.61, 50.20,

49.88,26.05, 25.81, 22.00, 18.08, 15.48, 8.22, JLE />
B( % ): C3sH3sFN3O4 BHIE{H C 68.28 ,H 6.22,N 6.82;
SZE C 68.45, H6.06, N 7.01,
1.2.2 i &R

Z: ESCHR 1614 T B0 A TG PRI o o o 7T K
S. aureus . E. coli. P. aeruginosa; T 25k : MRSA
Ml FREC, LAWEHIDE AXTIEZ N, . R 2 5kt
PAE HAR ) MIC,

2 HR5iTie

21 BREH®RK

PINVa BG CoR B, H0R 1.2.1.4 B 750
5%, Sesr kst K,COs, Cs,CO;5. EtsN Fil N,N-— 5+
W (DIPEA ) A&, =5 AN [R] 8 Bgo0T B 0
i, 13 Va IR SR 15%. 16%. 47%F
63%, KU PG LA )T S AT

hfgEm e, HiE— L Va 15N 5,
TEA B I AMEAL ) KT, 250, Rk p i
=, JLEL BN/AKI RR IR (92%) fdf, BT
DIPEA/KI &R (88% ),

22 MEEESH

KA 1.2.2 WOk, E BT A L H FRE A P r T
FETE, SR 1.

M2 1 AT, 553 U T R - R 7 E A4 A ik
WXt S. aureus .E. coli .P. aeruginosa MRSA FllFREC
BABGFAMEIEN . Hd, (k5% Va, Vb, Ve
FIVE ST S, aureus # MIC 43314 0.500.,0.500,0.250
A1 0.125 pg/mL, PUE G TXF B2GiEm b & ; 1k
EWNb, Ve FIVE Xt E. coli B MIC 435124 4.000
2.000 F12.000 pwg/mL , HTE I 5% BETA Y 5 AL 5
EYINa, Ve FIVE X} P. aeruginosa B MIC 4334
4.000, 4.000 F12.000 pg/mL, HIVEF 5%} BE 2540 24
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KPR, A M v -0 PR T 3R 2% 5 PR B0 I S L I

- 1801

s fEAIVa, Ve MIVEXT MRSA 1) MIC 4351
} 4000, 2.000 F12.000 pg/mL, WHHEDL T a2, ; 1k
AW Na, Vb, Ve FIIVE X FREC i MIC /N T4}
M2}, $i FREC WM. LML AWIVE TR
PedohgE i, HXFS. aureus. E. coli, P. aeruginosa .

MRSA F1 FREC i) MIC 43724 0.125, 2.000., 2.000.
2.000 F14.000 pg/mL, LT XT RGP E, AIfE
TR AL IR AT o

#1 Hirfes¥m MiC

Table 1 MIC of target compounds
oy MIC/(pg/mL)

S. aureus E. coli P. aeruginosa MRSA FREC
Va 0.500 8.000 4.000 4.000 16.000
Vb 0.500 4.000 8.000 8.000 16.000
Ve 128.000 >128 128.000 >128 >128
Vd 64.000 >128 128.000 >128 >128
Ve 0.250 2.000 4.000 2.000 4.000
vt 0.125 2.000 2.000 2.000 4.000
Vg 32.000 128.000 64.000 128.000 >128
IVh 32.000 >128 128.000 64.000 >128
HERVAE  1.000  4.000 4.000 8.000 >128

XoF B B S o - 0 R F R A B IR T b
BB RERVR . R ERH, RZEAH N
(R=C;Hs ) B AP & 23 (R=CHs ) LAY
BHEHFHIPLRETEYE, WIVEHT S. aureus. E. coli, P.
aeruginosa. MRSA F1 FREC iG HE#ILFIVb, 1MilVg
RIPL S. aureus. E. coli. P. aeruginosa Fl MRSA 1
PR T Ve #5r& HEEIREAR (Ri=CH;) iYW
HIPL S. aureus BEEWRER (Ri=H) fiiAEWHEAL,
NVd i FNc, Vi T Ne, {H5L E coli. P.
aeruginosa. MRSA #1 FREC JoHH . £ 5%, Fit—
RUE; DL n=2 RiE R AT A Y BT TS A T
n=3 RIEFREIRTAEY, Va FIVb X5 B il 40 5& 19
MEERET Ve MVd, Ve MIVEE T Vg MIVh;
SR F U AR SE gt Ze BRIV E BT T
PRI R AL T RTETR G B R R 50 e R Z A
Yy, D AT REAE T 2 A0 bR & 5 R BT EAE

3 #Hit

ARIE 2 A PUR 25 Bt s, R Jg e 345 B
U A 5 HAT U B T R AR ™ g PR 1
R, lid CHEEIHNEEREL S, W E T
F Y GV - R T R AR A PUREAR, B EGN/KIT
BRI 25 F T A LAY, R AT 64%~94%.

RS GV B - U PR T BRI B A B R
e, Hh B IVE BITRETE RO R, X S,

aureus. E. coli. P. aeruginosa. MRSA #1 FREC HY
MIC 4351124 0.125.2.000.,2.000.2.000 F1 4.000 pg/mL,
PR T X BR2GEHID R, FEEN 5 R TR AE
ABERCRERIVER, SRR 22 A 5T iR
THSGER AL 2%, HYUmiLH A R — AR5
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