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TTE, SRR o H ARk AP i 2 I E F AL T 25 W R R, RLME A Tk JRhf, XF MRSALS,
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Abstract According to substructure link principle, a series of novel phosphonate derivatives bearing quinolinone moiety
were designed and synthesized. The structures of the products were confirmed by IR, "H NMR and MS data. The antibacterial
activities of the products against S. aureus, E.coli, drug-resistant S. aureus were evaluated by the agar dilution method. The
results demonstrated that some compound exhibited superior activities against drug-resistant S. aureus compared with nor-
floxacin. Especially, compound IITk showed more potent activities against MRSA 15" with minimum inhibitory concentration

(MIC) values of 6.2 mg/mL, and against QRSA7" with MIC values of 3.1 mg/mL.
Keywords quinolinone; a-aminophosphonate; amide; synthesis; antibacterial activity
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HOLT5 PRI PE, U R 2P 40 B A (4l
PERUSVI R, BRI 298 Be v b s b A PE
JiCER, St s T 2 B T 2 ) BEAZ M AR B 3 RS A T
eI, TE I I AR e 2 A S R R . YO A R —
FRA A DLARTE 1) 3 70 0 bk I S I 1 T 0T 2B ) B T R
PEMAR, W Scheme 1. DAHASRAS B i) AT S 2bqs 5T it
it} 24 B 56 4.
1 ZR5HE
1.1 BRA*

2% H bR 25 RS 312 5N Hp R AR B-R R T 2 —
AN G, RONVIEHEAE, A o- 2 SEBEIRE 1
SRARZMEATR RN BHAS RS A DRI 0 R A Ak
B RGBS H b d, W I ANGE SR NN- R
O — W % (DCC) S fE AL 4- — FZ JLit e (DMAP)
PE R NV, IR RN 4 A
L1l ABALTH) AR = & 69850

LI A4 Ta (A5 B, S5 3.2.3 4 #dE, DL
TR R, 4> HiEEE DCC, DMAP, DCC/DMAP
AL, 0~5 CHAF MR 9h, &5 RIE 1.

T AR EBRY) Ta 7 3 1)

Table 1 Yield of title compound IIla effected by reaction cata-
lyst

il DCC DMAP DCC/DMAP
FER Y% 7.5 5.2 10.0

Wit 1 ATRUEH: 3 A R FRIES AT LU TR
FEEE Rk Z I Y, HoAh R ] DCC, DMAP ik,

PRGN 7.5%, 5.2%, 1K DCC/DMAP #EAL, [V
FeR g, A3 10.0%. MEHE AT UL DCC/DMAP Bk & M
H TN, A RN, %R N EEL Steglich fis
PRI R Steglich PR AR 926 S A A5, T JIAR S
U654 i H BRI 10 [ WL 5 Steglich BEALHLEL AT GEFHLL.
HAZS LR TR R e S 25 S DTSR K £
JE%, LL DCC/DMAP A fHEAY 771 55 75 5 TV RGN P it
IR AA, BL DCC AT Bl 1) B S5 J0R v P Hh )
PRIHT A TE B R A4 e B PR, 1A DMAP g
AT EEAR AR S R 3% 1 B ) (R4, AR bR TR IR
ST, DMAP 5% 218 8 i o v [ A4 Aot 2 A2,
DTk Ji W7 2641, B 1K
112 EH TR = 93 m

T HS A WL ) 8 B 0] 56 1% AR S 3 1k A — o 5%
M, PRIk, 7EZ6 111 53R, 2552 4 BRI R %
SN = Z R, LK 2.

R2 WA HFRY) TLa ™ 3 50

Table 2 Yield of title compound IIla effected by reaction sol-

vent
WA PR N%
DMF 14.3
CH,Cl, 10.0
CHCl, 15.6
DMSO 12.1
MK 2 nTRAE e LR R, re g m, 153

15.6%, 1 LLA =S EEANER, F=%0 10.0%. 21X 4
TR, R BE R 2SR &, AR e

R o .,
F ¥ B
S (a) Y (b) = |
> .
R
(6] =
2 o]
TsOH-HN_ O L DOR
OR? 2 OR?
/ —_—
(©) %\ (d) A o O 0
S L Il HHI or2
R1 R1 I F C7N707P\ 5
. \ _A_OR
o o0 M e N /|
Il S
F F:©\)5/COH R R
I j\ e) (f
o NH, ©® O (9 o N m

\
R

Reagent and conditions: (a) NHs, reflux, 5 h; (b) 70~75 °C, 12~15 h; (c) p-toluenesulfonic acid, 0 °C, 4 h; (d) NHs, r.t., 2 h; () EMME, 120~
130 °C, 3 h; (f) RBr, K,CO3, DMF; (g) NaOH; (h) DCC/DMAP, CHCI;, 10~15 ‘C, 15 h

Scheme 1
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B, AR R KD, PR AR, R, A
7 9% N ) B ARV 7.
1.1.3 SBET R AL = F 6%k

AT BB RN A, ARPEER 1117558 1.1.2
WEER, EFE 5 ANEVEHE AT, G ER
fRsem, WAk 3.

3R HAMY Ma 77200

Table 3 Yield of title compound Illa effected by reaction tem-
perature

SN/ C F=2 %
—5~0 3.8
0~5 9.6
5~10 15.6
10~15 18.2
FWQ0 TLAD 17.4

B 3 ThRl g, LEAN ) RS R N, H PR
WK BILZESE. (E—5~0 C M, F=FANN 3.8%; ¥
TS N AR 0~5 °C, F=#iIK 9.6%; {f5~10 Cr=#
T A 15.6%, 4 RVARELE 10~15 CHY, F=2 ik 5w
18.2%. H & I il Bk — 0 Fh v, P= 26 B R4, 16
FEWLQR0 CHA)RMNI, F=Zh 17.4%. VL ESC5H s
B RN DS REATI DU S N S CE T § - A I e T W
SERMEREANR . — A RO e T IR Y, AR AR
SRR N, Bt T SR BT, T e N B
B E R, TR N B T v, PR BURAIG, R
NI B8P S5 N A0 (R A S AR, DRI A B1TA — 5
IV, ROV IHEATREREAR/DN, F= 2 R,

1.1.4 BRI RO = F 6970w

CERTTH YOI 3R Al 1, 2582 T W e ] e 6
PN, WK 4. PERVE, M 6~15 h, i KMV
IR B S, FP= R A AN ERE S A, )Y 15 h, 773
ikEes 20.7%, A EAERVEE, AN 6~9 h, fEE
BINT 9.2%, RNVEFEMN 12~15 h, P28 T @& T 2.5%;
MBI A]R 18 h I, PREEL 15 h KT 1.3%, [
TLC SRR, R A2, DUk s =%
IR i EA

&4 A H AR a5 251 50
Table 4 Yield of title compound I1Ia effected by reaction time
RNEE/MA 6 9 12 15 18
RENY 6.2 15.4 18.2 20.7 19.4
1.2 MEEN

MNF 5 LA, # BAs i G bR A —
PTENETE, ik &4 IIb, 111d, Ig, I 5 S. aureus
AAEIER, &Y e, I, Ik X} E. coli 47 30HI/E
H, ARG eI 1o0 B2 s AL s o H s &4
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XN 245 B A R A EIPE R, k&4 THd, Tk 03
TN 24 1 MRSA15" 5 QRSA7 A B mb/E A, w
DL R 2GS L. A R RN A WA BT
Ty 245 R R .

2 Hig

— ZR AT L A s R A IR I Ak S D v
B, 7933 AR N 4k 1. B DCC/DMAP A 8 4k 5l
CHCI; ¥, 10~15 ‘CRM 15 h, FELF =%, Prx
T PR DR 2R BH 5 43 H bt it 2 B f 4k R s AL T
MR AL, AR,

3 XBEH
31 E5IRF

X-4 B B AE 552 4 Varian 214N RE{L, KBr [k
Fr; Bruker 400 MHz i 3LHR1; Agilent iy, 12 [F
Elementar Vavio-ITI & 76 & 2 HT1{X.

TR RR T A 1L, s N 7 T 5 48 0 KT I Ak
H, HARK S F o iral, R Db,
32 XWAHE
3.2.1  FEMR 0,0-=dtH-1- R AR F A
% Bs (1) 8 4] &

ZHOCER[19) 5 T8, F 30 mmol HUARAR F I |
30 mL Z/K A E] 50 mL =0, [Hl5E 4~6 h, i,
T, BaEiEgk; B, £ 150 mL =8, & 12
mmol i FR e BRI N % A T A R A
70~75 ‘C N 12~15 h, )2 OR%HRE:; KRG, K
W, BRIV AR 0 C A A, 248 12 mmol X} Y
IRBEPR(50 mL PYSIRI A ) 2 R VAR R, 2 il R V2 4
h, W€, FAORRY; 2)a, B AR inAzl 6o
mL Rz K, SN 2 h, FEERG; &G,
ik (30 mL X 3)A I, FfH 4R LBEA40 mL X 4)AHL, #
96 IR SR, 15k, Bl ik L
322 FHEAR 1-BAR-T-8-6-A-1,4-—5-4 BEHk-3
BRI 89 ) &

Z: HOSCHR[20] BT IR (0 AL T V0 6 1, fE 2 Hi b
W ERA R JEEETE 50 mL =#0Um 1 01
BIFEN 4-90-3-F - 5 LA FE W R RN 1R — Ll
(EMME), #itfE Itz 120 C, 4ERREAE 120~
130 CIM, #ZEEERES, 20 2.5 h, RNVER, w4,
R, AR E A, T, 3 A K Ak
TE/K RIS T DMF o, SEMgmg iy Ahe(% 1 h), 1
100~110 ‘C M. 4 h, F¥ NI 10 fEsKH, o
Ve, T, MR O, BZEAART NaOH Bl ik
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5 HEWARFGNHE ) MIC {f(mgemL ")
Table 5 MIC (mgemL ") values of different target compounds
Compd. R R! R? MIC/(mg-mLﬂ) ¥ m
S. aureus E. coli MRSA15 QRSA7
Illa 3k A 3k >50 >50 6.2 25
IIIb e s -/ L3t 25 > 50 >50 >50
Illc e s 47 LIt >50 > 50 >50 >50
I1d e s &3 AR 6.2 > 50 3.1 25
Ile ok 2-F.  mAHE >50 12.5 >50 12.5
It ok 4-F.  HAE >50 >50 >50 >50
g EZNTSE % 12.5 >50 25 >50
IITh WRE 228 43 >50 > 50 12.5 >50
I WRE 45 L3 6.2 25 >50 6.2
I1Ij W & AR >50 >50 >50 >50
Ik W 2-H FAE >50 25 6.2 3.1
1 HHHE 48  RAEHE >50 >50 >50 >50
Norfloxacin 0.2 0.4 6.2 >50

¢GRS RNEL, BEIRGRIE A 1X10° CFU/mML, 25380K 24 100 mg/mL.

filt, Y5 pH HZ 6, £L3E, DMF HE 45 5, #5344 1L
323 BARY 0,0-=)% i -a- K I -o-(1-FAR-6- Al
1,4- = R -4- BAK-7-20-3-"0k F BR 2 AN ) F A 5 BR B
(TID) %4 4 &-

FREL 5 mmol H[F4A IT - 50 mL = i, JnA 20
mL /KSR, TEUKER 0 CRE2WM 5 mmol
DCC (10 mL Jo/K &5 %, K292 hiigog), S5 HmA
5 mmol H[A]4& T F1 5 mmol DMAP, 10~15 ‘C K 15 h,
SRVEE L, WRATET, 150170, W AR (N IR &
fig) © VAR =2 : 115> &4t 5 H Y 1L

0,0"- . L H-0- K Fe-a-(1- £ F5-6-F-1,4- & -4-%4
FR-7-50-3- Pk Y I 2 )~ Y L B R T (T Ta): 1 €50 4%,
FEER20.7%. mp. 122~124 C; '"H NMR (400 MHz,
CDCly) 8: 1.10 (t, J=7.2 Hz, 3H, CH3), 1.42 (t, J=6.8 Hz,
6H, 2CH;), 3.87~4.06 (m, 4H, 20CH,), 4.44 (q, J=7.1
Hz, 2H, NCH,), 6.34 (dd, Jyuy=7.4 Hz, Jp;;=19.6 Hz,
1H, CH), 6.89~7.42 (m, 5H, Ph-H), 7.55 (d, J=5.5 Hz,
1H, 8-H), 8.07 (d, J=9.2 Hz, 1H, 5-H), 8.57 (s, 1H, 2-H),
8.93 (d, J=8.6 Hz, 1H, NH); IR (KBr) v: 3414, 2981,
2895, 1745, 1616, 1469, 1400, 1331, 1255, 1106, 995
cm”'; FAB-MS m/z: 495 (M" +1). Anal. caled for
C»3HosCIFN,OsP: C 55.82, H 5.09, N 5.66; found C 55.66,
H 5.34, N 5.89.

0,0~ . F-0-2- 5 K I)-0-(1- £.FE-6-F-1,4- A -
4-F AR -7-50-3- M bR Y 220 0k )~ Y L B PR 1S (IIb): ¥R 3%
AR, 7235 23.3%. mp. 85~88 C; 'H NMR (400
MHz, CDCls) 6: 1.09 (t, J=7.1 Hz, 3H, CH;), 1.40 (t, J=
7.7 Hz, 6H, 2CH3), 3.88~4.12 (m, 4H, 20CH,), 4.34 (q,
J=17.1 Hz, 2H, NCH,), 6.56 (dd, J;1..;=7.6 Hz, Jp.;;=20.2
Hz, 1H, CH), 7.03~7.44 (m, 4H, Ph-H), 7.62 (d, J=6.2

832 http://sioc-journal.cn/

© 2014 Chinese Chemical Society & SIOC, CAS

Hz, 1H, 8-H), 8.05 (d, J=9.5 Hz, 1H, 5-H), 8.61 (s, 1H,
2-H), 8.79 (d, J=7.5 Hz, 1H, NH); IR (KBr) v: 3225,
2988, 2910, 1744, 1614, 1568, 1469, 1400, 1341, 1255,
1206, 1154, 1043, 961 cm™'; FAB-MS m/z: 513 (M +1).
Anal. calcd for Cy3Ho4CIF,N,O5P: C 53.86, H 4.72, N 5.46;
found C 53.71, H 4.74, N 5.70.

0,0~ 3 -0-(4- A )-0-(1- £ F-6-F5- 1 ,4- 5
4- 5 AR-7-50-3- MR bR R I 2 i )~ FH DL IR IR P (I Me): 9% 3
O EAR, 773 24.4%. mp. 142~144 C; 'H NMR (400
MHz, CDCl;) d: 1.09 (t, J=7.2 Hz, 3H, CH3), 1.47 (t, J=
7.2 Hz, 6H, 2CHj;), 3.85~4.20 (m, 4H, 20CH,), 4.32 (q,
J=7.2 Hz, 2H, NCH,), 6.49 (dd, Ji.y=7.8 Hz, Jp.y=20.2
Hz, 1H, CH), 7.01~7.46 (m, 4H, Ph-H), 7.55 (d, J=5.6
Hz, 1H, 8-H), 8.08 (d, J=9.5 Hz, 1H, 5-H), 8.58 (s, 1H,
2-H), 8.72 (d, J=7.7 Hz, 1H, NH); IR (KBr) v: 3259,
2084, 1742, 1615, 1567, 1469, 1396, 1327, 1252, 1164,
1099, 966 cm™'; FAB-MS m/z: 513 (M"+1). Anal. calcd
for C,3H,4CIF,N,OsP: C 53.86, H 4.72, N 5.46; found C
53.75, H 4.84, N 5.49.

0,0~ 5 W H-a- A H-a-(1- £, F-6-Hi-1,4- — 5 -4-
SAAR-7- -3 - Ik P I 22 ) PR L IR IR R (XIXd): 1 £ [
1, P5E 25.2%. mp. 88~90 ‘C; 'H NMR (400 MHz,
CDCly) 6: 1.07~1.53 (m, 15H, 5CHj), 4.01~4.16 (m, 2H,
20CH), 4.26 (q, J=7.1 Hz, 2H, NCH,), 6.52 (dd, Jiy.y=
8.5 Hz, Jo.,y=19.8 Hz, 1H, CH), 6.95~7.40 (m, 5H,
Ph-H), 7.53 (d, J=5.7 Hz, 1H, 8-H), 8.06 (d, J=9.5 Hz,
1H, 5-H), 8.52 (d, J=8.1 Hz, 1H, NH), 8.60 (s, 1H, 2-H);
IR (KBr) v: 3414, 2983, 1744, 1616, 1569, 1400, 1334,
1258, 1173, 1099, 942 cm™'; FAB-MS m/z: 523 (M +1).
Anal. caled for CosHyeCIFN,O5P: C 57.42, H 5.59, N 5.36;
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found C 57.48, H 5.34, N 5.36.

0,0"- 5N H-0-(2- AR I )-a-(1- £ H5-6- - 1,4-
A -4- 5 -7- 503 WA bR 19 2 S ) - PP BE IR IR TR (T0Le):
AR, P23 27.1%. mp. 94~97 ‘C; '"H NMR (400
MHz, CDCly) 6: 1.02 (t, J=7.4 Hz, 3H, CH3), 1.26 (d, J=
5.8 Hz, 12H, 4CH;), 3.85~4.11 (m, 2H, 20CH), 4.30 (q,
J=7.1 Hz, 2H, NCH.,), 6.49 (dd, Ji.y=8.8 Hz, Jp.;=20.9
Hz, 1H, CH), 6.97~7.43 (m, 4H, Ph-H), 7.58 (d, J=6.2
Hz, 1H, 8-H), 7.98 (d, J=9.8 Hz, 1H, 5-H), 8.55 (s, 1H,
2-H), 9.14 (d, J=8.8 Hz, 1H, NH); IR (KBr) v: 3267,
2978, 2936, 1740, 1613, 1568, 1471, 1330, 1252, 1153,
993 ¢cm '; FAB-MS m/z: 541 (M"+1). Anal. calcd for
CasHosCIF;N,OsP: C 5551, H 5.22, N 5.18; found C
55.62, H5.51, N 5.02.

0,0~ "5t N H-0-(4- A IE)-a-(1- £ F5-6-5-1,4-
A -4- A7 -3 - M b P I 2 0 ) - P RS IR R R (I): [
AR, 7% 30.3%. mp. 98~100 ‘C; 'H NMR (400
MHz, CDCl3) &: 1.08 (t, J=7.4 Hz, 3H, CH3), 1.26 (d, J=
6.2 Hz, 12H, 4CH3), 3.81~4.22 (m, 2H, 20CH), 4.24 (q,
J=7.9 Hz, 2H, NCH,), 6.61 (dd, Ji.y=8.8 Hz, Jp.;=20.9
Hz, 1H, CH), 6.88~7.51 (m, 4H, Ph-H), 7.55 (d, J=5.2
Hz, 1H, 8-H), 8.08 (d, J=9.8 Hz, 1H, 5-H), 8.60 (s, 1H,
2-H), 8.68 (d, J=9.0 Hz, 1H, NH); IR (KBr) v: 3414,
2930, 2852, 1686, 1639, 1569, 1401, 1328, 1226, 1100,
944 cm™'; FAB-MS m/z: 541 (M"+1). Anal. calced for
CasHysCIF,N,OsP: C 5551, H 5.22, N 5.18; found C
55.52, H5.41, N 5.36.

0,0"- " L F-a- K Fe-0-(1- IR TR F-6- B -1 ,4- 5 -4-
SAART- -3 - WA bR Y P 2 i )— FH R B T (100 g): ¥ v (1
4K, 723 24.7%. m.p. 135~138 ‘C; '"H NMR (CDCL,)
5: 1.09~1.45 (m, 10H, 2CH,, 2CHs), 3.48 (s, 1H, NCH),
3.68~4.17 (m, 4H, OCH,), 6.22 (dd, Jy.u=7.6 Hz, Jpy=
19.6 Hz, CH), 1H, 7.26~7.47 (m, 7H, Ar-H), 8.06~8.29
(m, 1H, NCH), 8.95 (d, J=8.2 Hz, 1H, NH); IR (KBr)
Vmax: 3300, 2933, 2855, 1686, 1631, 1548, 1402, 1328,
1226, 1100, 944 cm™'; FAB-MS m/z: 507 (M"+1). Anal.
caled for Co4H,sCIFN,OsP: C 56.87, H 4.97, N 5.53; found
C 57.06, H 5.04, N 5.63.

0,0"- . . 3-a-(2- T A )-a-(1-FF T FE-6- T -1,4-
A -4-5AR-7- G- 3- A IR P I 2 ) - RS R R IR (T h): ¥k
FEO A, 5 17.5%. mp. 112~114 °C; 'H NMR (400
MHz, CDCl3) d: 0.98~1.43 (m, 10H, 2CH,, 2CH,), 3.52
(s, 1H, NCH), 3.88~4.01 (m, 4H, 20CH,), 6.61 (dd,
Jun=7.6 Hz, Jo.y=19.6 Hz, 1H, CH), 7.09~7.40 (m, 4H,
Ph-H), 7.66 (d, J=5.5 Hz, 1H, 8-H), 8.09 (d, J=9.3 Hz,
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1H, 5-H), 8.59 (s, 1H, 2-H) , 8.47 (d, J=9.3 Hz, 1H, NH);
IR (KBr) v: 3261, 2934, 2911, 1744, 1613, 1469, 1386,
1331, 1253, 1184, 992 cm™'; FAB-MS m/z: 525 (M" +1).
Anal. calcd for C,4,Ho4CIF,N,OsP: C 54.92, H4.61, N 5.34;
found C 54.81, H 4.54, N 5.62.

0,0 .5 -a-(4-F A ) -a-(1- A T FE-6-F-1,4-
S -4-FAR-7-50-3- M bR Y R 2 ) - L IR IR R (TN 9%
HE AR, P7F 29.0%. m.p. 126~128 C; '"H NMR (400
MHz, CDCl3) §: 1.03~1.43 (m, 10H, 2CH,, 3CH3), 3.53
(s, 1H, NCH), 3.81~3.98 (m, 4H, 20CH,), 6.54 (dd,
Jun=7.7 Hz, Jo.4=19.9 Hz, 1H, CH), 6.84~7.51 (m, 4H,
Ph-H), 7.55 (d, J=6.1 Hz, 1H, 8-H), 7.90 (d, J=9.1 Hz,
1H, 5-H), 8.41 (s, 1H, 2-H) , 8.66 (d, J=7.0 Hz, 1H, NH);
IR (KBr) v: 3302, 2931, 2852, 1738, 1686, 1639, 1569,
1467, 1328, 1284, 1226, 1100, 1006 cm ™ '; FAB-MS m/z:
525 (M +1). Anal. calcd for Co4HouCIF,N,O5P: C 54.92,
H, 4.61, N 5.34; found C 55.33, H4.37, N 5.12.

0,0 TN Ke-a- FE e -0-(1-FF Y H-6- -1, 4- 4~
A- AR -7 G- 3- W IR Y B 2 )— Y G P T (I): 9K o
AR, 773 28.4%. m.p. 101~103 ‘C; 'H NMR (400
MHz, CDCl3) : 1.01~1.38 (m, 4H, 2CH,), 1.48 (d, J=
5.7 Hz, 12H, 4CH3), 3.52 (s, 1H, NCH), 3.98~4.23 (m,
2H, 20CH), 5.85 (dd, Jy.y=7.5 Hz, Jp;4=20.8 Hz, 1H,
CH), 7.12~7.39 (m, 5H, Ph-H), 7.55 (d, J=5.8 Hz, 1H,
8-H), 8.08 (d, J=9.2 Hz, 1H, 5-H), 8.51 (s, 1H, 2-H) , 8.85
(d, J=8.9 Hz, 1H, NH); IR (KBr) v: 3250, 2983, 2932,
1744, 1624, 1570, 1335, 1260, 1152, 1053, 943 cm ';
FAB-MS m/z: 535 (M"+1). Anal. caled for C,qH,CIF-
N,OsP: C 58.38, H 5.46, N 5.24; found C 58.60, H 5.31, N
5.29.

0,0"- N H-0-(2- B AR I )-a-(1-FA P JE-6-3-1,4-
A A SR T -3 R R 2 ) R R IR I (TR ):
WA, P7F 36.6%. mp. 110~112 C; '"H NMR
(400 MHz, CDCl;) 6: 1.02~1.42 (m, 4H, 2CH,), 1.48 (d,
J=5.8 Hz, 12H, 4CH,), 3.53 (s, 1H, NCH), 3.95~4.31
(m, 2H, 20CH), 6.27 (dd, Juny=7.6 Hz, Jp,y=20.3 Hz,
1H, CH), 6.98~7.42 (m, 4H, Ph-H), 7.54 (d, J=5.8 Hz,
1H, 8-H), 8.10 (d, J/=8.7 Hz, 1H, 5-H), 8.50 (s, 1H, 2-H),
8.73 (d, J=6.9 Hz, 1H, NH); IR (KBr) v: 3169, 2984,
2932, 1704, 1615, 1568, 1468, 1325, 1252, 1164, 1099
ecm'; FAB-MS m/z: 553 (M" +1). Anal. caled for
CHasCIFN,OsP: C 56.48, H 5.10, N 5.07; found C
56.50, H 5.14, N 5.42.

0,0"- 5 N H-0-(4- BRI )-a-(1-F4 P F-6- -1 ,4-
A AR -T- -3 M IR R I S ) HE R T I T (1)
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AR, 72 24.4%. m.p. 125~127 °C; 'H NMR (400
MHz, CDCLy) &: 0.97~1.40 (m, 4H, 2CH,), 1.47 (d, J=
5.8 Hz, 12H, 4CH,), 3.54 (s, 1H, NCH), 3.97~4.47 (m,
2H, 20CH), 6.88 (dd, Jyuy=7.6 Hz, Jp;3=20.3 Hz, 1H,
CH), 7.10~7.42 (m, 4H, Ph-H), 7.49 (d, J=5.8 Hz, 1H,
8-H), 8.06 (d, J=9.4 Hz, 1H, 5-H), 8.49 (s, 1H, 2-H), 8.98
(d, J=9.7 Hz, 1H, NH); IR (KBr) v: 3301, 2929, 2853,
1741, 1639, 1606, 1571, 1467, 1226, 1100, 1031, 995
em'; FAB-MS m/z: 553 (M +1). Anal. caled for
CasHasCIF;N,O5P: C 5648, H 5.10, N 5.07; found C
56.46, H 5.08, N 5.18.
3.3 HEMMREEMENIR

PR bR G VIR T (S, aureus) KIGIRATE
(E. coli)ley B 1 [ 24 i AL Wy il b K 2 T T 24 TR AR T
FHAEC P PR 4 7 BT (MRSA 157 T M %7 1 4 71 71 (QRSA
7%, FHIBE SIS 2 B B R P e A R A AR . L R
/2 (norfloxacin) A X I 254, SR B M REVL I € H ki
&5 1) e /NI TR I B (MIIC), AR T 15 2 I SC ik
[21]. W4 K W 5.
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