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Abstract: Ten novel fluoroquinolone derivatives (Al ~ A6, Bl ~ B4) were synthesized with a total
yield of 50% ~65% by hydrogenolysis, coupling and deprotection reaction. The target compounds are
characterized by 'H NMR, C NMR and MS(ESI). The antibacterial activity of the ten compounds a-
gainst Escherichia coli, Staphylococcus aureus and Micrococcus tetragenus was researched. The results
showed the ten compounds possessed good activity against three tested bacteria. Among the ten com-
pounds, Al possessed the most potent activity against S. aureus, A2 possessed the most potent activity
against E. coli, and the antibacterial activities of A1 and A2 is weaker than that of levofloxacin; A5
possessed the most potent activity against M. tetragenus, and the antibacterial activity of AS against
M. tetragenus is better than that of levofloxacin.
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1.2 Al ~A6 #= Bl ~B4 #9455 (24 Al #4])

$ 1a(0.47 mmol ) 7T 3 mL DMSO 1, il A
3a, FHR A 100 °C, W 2 h, A H,O i B
#, /I DCM(3 x20 mL) 28, & IFA A, 525
P BEZR BRI , FRAR W vKIE R 20, I AR ER 2 (5
mL) , FHEZZR, W 1 h(TLC 3B E%) o BEZERR
7R CBESS R E Y AL IR67. 6%

AR 74 Ak &%) A2 ~ A6 il Bl ~
B4,

G AL IRE AR 130 mg, % 68% ,
m. p. 229 ~230 °C; 'H NMR (600 MHz, DMSO0)5:
15.34(s, 1H), 8.93 (s, 1H), 8.31 (s, 2H),
7.58(dd, J=13.9 Hz, 1.7 Hz, 1H), 4.94 ~
4.85(m, 1H), 4.57 ~4.52(m, 1H), 4.29(t,
J=9.7 Hz, 2H), 4.26 ~4.16(m, 1H), 3.87
(dd, J=24.9 Hz, 11.9 Hz, 1H), 3.39(s, 1H),
1.45(dd, J =6.6 Hz, 2.1 Hz, 3H), 1.12(dd,
J=9.0 Hz, 4.7 Hz, 1H), 0.90 ~0.83(m, 1H),
0.80 ~0.69(m, 2H); “"C NMR (151 MHz, DM-
SO) §: 176.1, 166.3, 153.0, 146.0, 137.4,
130.4, 124.9, 117.3, 106.6, 103.6, 68.2,
67.9, 57.2, 54.8, 50.7, 31.7, 31.7, 24.8,
18.0; HR-MS(ESI) m/z: caled for C,gHyN,O,F
[[M+H]"}374. 1511, found 374. 1480,

G A2 IR [ 1A 90 mg, TR 60% |
m. p. 231 ~232 °C; '"H NMR (600 MHz, DMSO)§:
15.37(s, 1H), 8.93 (s, 1H), 8.43 (s, 2H),
7.56(d, J=13.2 Hz, 1H), 4.93 ~4.86 (m,
1H), 4.55(d, J=10.8 Hz, 1H), 4.34 ~4.22
(m, 1H), 4.16 ~3.99 (m, 2H), 3.81 ~3.69
(m, 3H), 2.40 ~2.32(m, 1H), 2.17 ~2.07
(m, 1H), 2.02 ~1.85(m, 4H), 1.46(t, J=6.3
Hz, 3H); "C NMR(151 MHz, DMS0)§: 176.2,
166.3, 146.3, 130.3, 125.2, 125.0, 116.5,
106.3, 104.0, 103.8, 68.2, 67.9, 55.6, 55.0,
45.9, 31.5, 24.1, 18.3, 17.9, 15.3; HR-MS
(ESI) m/z: caled for Co,iH,N,O,F{[M+H]"}
388. 1667, found 388. 1640,

G A3 IR {0 5 1A 88 mg, TR 60% ,
m. p. 232 ~233 °C; '"H NMR (600 MHz, DMSO)§:
15.37(s, 1H), 8.92 (s, 1H), 8.43 (s, 2H),
7.56(d, J=13.9 Hz, 1H), 4.89(s, 1H), 4.55
(d, J=11.4 Hz, 1H), 4.30(t, J = 12.4 Hz,

1H), 4.18(ddd, J=16.1 Hz, 11.2 Hz, 4.5 Hz,
1H), 3.92(ddd, J=12.7 Hz, 10.2 Hz, 2.9 Hz,
1H), 3.79(t, J =12.9 Hz, 1H), 3.60 ~3.49
(m, 2H), 1.85(d, J=9.7 Hz, 1H), 1.65(dd,
J=21.2 Hz, 10.9 Hz, 6H), 1.54(dd, J=11.6
Hz, 5.9 Hz, 1H), 1.46(dd, J=6.3 Hz, 3.5 Hz,
3H); "C NMR (151 MHz, DMSO) §: 176.4,
166.7, 146.5, 130.7, 125.5, 125.3, 116.8,
106.6, 104.2, 104.1, 68.5, 68.2, 56.4, 55.4,
51.6, 36.5,30.4,24.8,24.4,18.6, 18.2; HR-
MS (ESI) m/z: caled for C,, Hy N, O, F{[ M +
H] *}402. 1824, found 402. 1792,

G A4 IR BT [ A 70 mg, R 50% ,
m. p. 233 ~234 °C; 'H NMR (600 MHz, DMSO)
5:15.35(s, 1H), 8.94(s, 1H), 8.25(s, 2H),
7.58(d, J=13.8 Hz, 1H), 4.89(s, 1H), 4.55
(d, J=11.2 Hz, 1H), 4.37 ~4.29(m, 1H),
4.20 ~4.10 (m, 1H), 3.87 ~3.71 (m, 2H),
3.63(dd, J =20.5 Hz, 9.9 Hz, 1H), 3.52(s,
1H), 1.67 ~1.52(m, 6H), 1.46(d, J=6.6 Hz,
3H), 1.34~1.21(m, 4H); "C NMR(151 MHz,
DMS0)§: 176.2, 166.3, 146.3, 136.3, 125.1,
125.1, 116.8, 106.4, 103.9, 103.7, 68.1,
67.9, 57.9, 56.6, 54.9, 43.3, 33.5, 28.5,
25.4, 22.5, 18.1, 17.9; HR-MS (ESI) m/z:
caled for C,, Hyy N; O, F{[ M + H] " | 416. 1980,
found 416. 1945,

EY AS: IR E A E R 66 mg, R 59%
m. p. 215 ~216 °C; 'H NMR (600 MHz, DMSO)§:
15.25(s, 1H), 8.99 (s, 1H), 8.62 (s, 2H),
7.63(d, J=12.8 Hz, 1H), 4.94(d, J=6.7 Hz,
1H), 4.61(d, J=11.3 Hz, 1H), 4.40(d, J =
11.3 Hz, 1H), 3.91(dd, J=53.9 Hz, 10.3 Hz,
1H), 3.67(d, J=10.2 Hz, 1H), 3.58(s, 1H),
3.55 ~3.46(m, 1H), 2.98(d, J=3.3 Hz, 1H),
2.36(dd, J=23.2 Hz, 15.4 Hz, 1H), 2.16(dd,
J=13.7 Hz, 8.0 Hz, 2H), 1.68(dd, J =21.1
Hz, 12.0 Hz, 1H), 1.47(d, J=6.5 Hz, 3H),
1.23(s, 2H); "C NMR (151 MHz, DMSO) §:
176.5, 166.7, 146.6, 130.6, 130.6, 125.6,
125.3,116.8, 106.7, 104.3, 68.5, 68.2, 55.3,
46.2, 31.8, 24.4, 18.6, 18.2, 15.6; HR-MS
(ESI) m/z; caled for C,yHyyN,O, F{[M+H]"}
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374. 1511, found 374. 1485,

G A6 IRE A 110 mg, % 66% ,
m. p. 228 ~229 °C; '"H NMR (600 MHz, DMSO) 8
8.91(s, 1H), 7.53(d, J=13.4 Hz, 1H), 4.87
(d, J=6.5 Hz, 1H), 4.54(d, J =11.3 Hz,
1H), 4.30(d, J=11.3 Hz, 1H), 3.82(dt, J =
17.5 Hz, 8.2 Hz, 1H), 3.67 ~3.44(m, 3H),
2.12(s, 1H), 1.96 (td, J =14.0 Hz, 7.0 Hz,
IH), 1.78 ~1.66 (m, 3H), 1.64 ~ 1.58 (m,
1H), 1.42(dd, J =20.8 Hz, 6.7 Hz, 4H);
“C NMR (151 MHz, DMSO) & 176.6, 166.7,
146.4, 139.3, 129.8 125.2, 119.1, 106.9,
103.9, 103.7, 68.5, 59.5, 56.5, 56.3, 55.6,
55.4,41.1, 28.5, 19.1, 18.2; HR-MS ( ESI)
m/z; caled for C,y Hy, N; O, F {[M + H]" }
388. 1667, found 388. 1635,

G BL: AR2L {4 [E K 80 mg, K 60% ,
m. p.215 ~216 °C; "H NMR (600 MHz, DMSO0)§:
15.12(s, 1H), 8.66 (s, 1H), 8.51 (s, 2H),
7.69(d, J=11.8 Hz, 1H), 4.14(s, 1H), 3.88
(dd, J =132.3 Hz, 23.9 Hz, 5SH), 3.54 (s,
3H), 2.16 (s, 1H), 1.92 (s, SH), 1.17 (s,
1H), 1.06(d, J=32.1 Hz, 2H), 0.91(s, 1H);
“C NMR (151 MHz, DMSO) §: 176.0, 166.0,
163.6, 152.0, 150.4, 141.0, 136.3, 134.4,
117.6, 106.3, 61.6, 59.5, 55.5, 53.4, 45.9,
40.8, 30.7, 24.0, 15.2, 9.5, 8.6; HR-MS
(ESI) m/z: caled for Cp, Hy N,O,F{[M+H]" |
402. 1824, found 402. 1789,

G B2: IR A [E K 60 mg, R 56% ,
m. p. 235 ~236 °C; '"H NMR (600 MHz, DMSO)
5:15.12(s, 1H), 8.67(s, 1H), 8.36(s, 2H),
7.70(d, J =13.9 Hz, 1H), 4.17 ~4.12 (m,
1H), 4.02(dd, J=12.3 Hz, 7.0 Hz, 1H), 3. 84
(dd, J=10.6 Hz, 4.2 Hz, 1H) , 3.68 ~3.59(m,
3H), 3.57 (s, 3H), 3.43 ~3.39 (m, 1H),
1.65~1.45(m, 8H), 1.41 ~1.26 (m, 4H),
1.13(dd, J=12.6 Hz, 5.7 Hz, 1H), 1.08 ~
1.00(m, 2H), 1.01 ~0.92(m, 1H); “C NMR
(151 MHz, DMSO) §: 176.2, 166.0, 152.2,
150.6, 141.3, 136.6, 134.6, 117.9, 106.9,
106.6, 62.1, 57.8, 56.5, 53.7, 43.4, 40.8,
40.1, 33.5, 28.5, 25.5, 22.5, 9.3, 8.9; HR-

MS (ESI) m/z: caled for C) Hxy N, O, F {[ M +
H] *}430.2064, found 430. 2096,

G B3 IR A [ K 55 mg, R 59% ,
m. p.212 ~213 °C; "H NMR (600 MHz, DMSO)§:
15.14(s, 1H), 8.66 (s, 1H), 8.39 (s, 2H),
7.68(d, J=13.9 Hz, 1H), 4.18 ~4.11 (m,
1H), 4.04(dd, J=11.7 Hz, 4.8 Hz, 1H), 3.90
(s, 1H), 3.75(dd, J=9.0 Hz, 4.3 Hz, 2H),
3.66(d, J=11.9 Hz, 1H), 3.56 (s, 3H),
2.43 ~2.32(m, 1H), 1.59(dt, J=13.8 Hz, 6.9
Hz, 1H), 1.51 ~1.42(m, 1H), 1.26 ~1. 08 (m,
3H), 1.01(d, J=7.3 Hz, 1H), 0.98(t, J=7.3
Hz, 3H), 0.88(dd, J=10.6 Hz, 6.0 Hz, 1H);
“C NMR (151 MHz, DMSO) §: 176.4, 166.3,
152.3, 150.8, 141.3, 137.0, 135.0, 117.9,
107.1, 106.7, 62.4, 55.9, 53.9, 51.9, 42.6,
41.1, 19.8, 12.9, 10.1, 8.8; HR-MS ( ESI)
m/z; caled for Cyp H,y N; O, F {[M + H]" |
390. 1824, found 390. 1785,

G B4 IR B AR A 102 mg, I3 56%
m. p. 223 ~224 °C; 'H NMR (600 MHz, DMSO)
5:8.73(s, 2H), 8.64 (s, 1H), 7.62(d, J =
13.7 Hz, 1H), 4.14(s, 1H), 3.89(t, J=7.5
Hz, 1H), 3.87 ~3.82(m, 1H), 3.75(dd, J =
10.3 Hz, 6.0 Hz, 1H), 3.59(s, 3H), 3.54(s,
1H), 3.49 ~3.45(m, 1H), 2.33(d, J=4.8 Hz,
IH), 1.79 (dd, J =12.6 Hz, 6.1 Hz, 1H),
1.42~1.33(m, 1H), 1. 14(s, 1H), 1.08 ~1. 00
(m, 2H), 0.94(t, J=7.3 Hz, 5H); "C NMR
(151 MHz, DMSO) §: 176.1, 165.9, 154.0,
152.4, 150.4, 141.8, 136.2, 134.4, 118.1,
106.5, 62.0, 54.5, 54.1, 53.2, 43.5, 40.8,
23.5,12.0, 9.3, 8.8; HR-MS(ESI) m/z: caled
for C,y H,y N, O, F{[M + H] "} 390. 1824, found
390. 1798,

1.3 FE E N

K HBELR A7, 43 90 DL A2 SR b 2L i DMSO
Y Ay BH A X6 R R B % B 0 E T B AR &
Al ~ A6 1 Bl ~ B4 Xf K (E. coli) (&0
HIZBREE (S aureus) MIVUBKBRE (M. tetragenus)
YA EIEE, JEH] 6 mm FTFLARAT LI 45 6 mm
4h,121 °C, 20 min K, M H. &Y H
DMSO ¥, WITAHJE 6 mg - mL™", 0.22 pum {i
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FLUB ML IR BRI 25 H] o PR PR EE U a4
DR , AR LR e LB ARG 55
BT 37 CHEFRF T REFE 24 h B G AL 1) A0 B 2
A LB Witk 538 37 °C, 180 r - min ' $RIRIEFE
24 h, 7FC KFEIREZ 50°C #) 20 mL LB #1455
FEIEPHNA 100 L AR B2k 106 cfu - mL™
e W Y e D NG O & o i
RS WL 25 A UEAC R, BN 30 pe/ B4R A
43 F 22 S0 98P PR AT DMSO A Ay FH 4 X6 e A B
PEXTRE , PARE T 37 CIEFRAE 555 24 h,
T A I R P AR . R BE SR 3
UL VE AT S5, 45 R BOF 3, SE a0 45
KWL,

&1 Hirea WGtk

Table 1 Antibacterial activities of target compounds

FEA 18 4%/ mm

Comp Escherichia  Staphylococcus Micrococcus

coli aureus teiragenus
Al 16.9 24.0 18.1
A2 25.9 15.3 18.9
A3 23.0 17.1 16.9
A4 17.9 20.1 18.4
A5 24.0 20.0 24.8
A6 16.1 21.1 18.0
A7 24.8 17.0 18.9
A8 18.0 13.9 14.2
A9 22.1 15.9 17.3
A10 21.1 16.9 19.2
Levofloxacin 31.4 29.4 20.8

2 HR5®

2.1 #HEEHR

H# 1 A1, 76 6 mg - mL™"¥RJE T, 10 # [
FRAb APt 3 AR AN B 44 R B0 i
H bR A Pr5t KT o i 30 i LA A 16. 1 ~25.
9 mm, HoH A2 X KRG AT B0 S P R, R
RIRFILE BRI 0 82. 5% 5 Hrfb &9 nt 4%
R ER A D] AR AE 13.9 ~24.0 mm, Hrp
AT R4 8 (0 3 2 R T A 5 MR v, I AR
KB AL UD B 1Y 81. 6% 5 BARAL A WXt IU Bk
YA H EARTE 14.2 ~24. 8 mm, Horft A5 #II[§

AR A AR B B AR A AR TP R Y
119.3% . fb& A2 5 B1 [y C7 (i BURIEAATH],
FFEXT =R LA B 40 4 B R AR A ] 5 kA
Y A4 5 B2 1y C7 {7 B IEAR ], (H 2 A4 X}
B 00 2 2 1R AR DU I BR TR ) 00 o 0 1 I o
B2 Xt KT B B 30 6 TG 25 . BT
&, 10 Pk A W%t 3 Fi b 240 v 25 400 3
JEH L 1a JRiiR G i 6 Fpik A 04 B s
W &5 T LA b SRS R 4 Ak &4, B 515
YEXT A7) 70 SRV B2 R B ) 305 1 AN PR
I, BRI, DL BRI CT R I 1 25 44
M B E— 5%

3 #ig

AT 10 B AU Y g s i R AT A2 ) (AT ~
A6, Bl ~B4) , BI% 50% ~65% o HiEE & PEM
KRR B/R, 6 mg - mL ' WRET, Bk &YW
X RIAAT AT , 45 5 €0 75 %) 3R 781 R0 DO IR 3K TR 20 47—
SEHIROR . Horb &Y AS X DU ER K TR 40
Wil BRI T 22 AWMU B . W AR T B,
B3-S e 5 | A TR R C7 57T WLk &
Wy, %8 3 FhEE A TR A R A A R 3K ks
WAL S YA — D HR L T 2%,
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