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Abstract— Eighteen new hybrid bivalent ligand quinolones that contain two different type of pha-
rmacophores in a single molecule were prepared and evaluated for in vitro antibacterial activity.
Hybrid bivalent ligands p-nitrobenzyloxycarbonyl quinolones were prepared by the treatment of
active esters of succinyl fluoroquinolones with 1,7-disubstituted fluoroquinolone carboxylic acids
in DMF. Eighteen final quinolone carboxylic acids were obtained by the reduction of compounds
25~42 with hydrogen in the presence of 10% Pd-C. Among these derivatives, compound[ 56 ] showed
the most potent antibacterial activity against a wide range of microoranisms.

Keywords [] hybrid bivalent ligand quinolones, dual mode of action, active esters of N-succinylf-
luoroquinolone. antibacterial activity. 1-[1-[3-carboxy-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-qui-
nolinyl1-3S-(—)-3-pyrrolidinyl-amino J-4-[ 1-(3-carboxy-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-4-

quinolinyl]-4-piperazinyl]-1,4-butandione.
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Azle] 74A S-o] 7]d "t} P.S Protoghese= 271 9]
pharmacophore”} A=l spacer® ZHi3tz e
F-z522 bivalent ligand £+ hybrid bivalent li-
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Fig. l—Hybrld Bivalent ligand Quinolones.

[1]2 A== hybrid bivalent ligand quinolone
prodrugs (Fig. 1)9] 34d& A =35ict

A 3158l N in vitro FFHA)HE Grame
AdF 6%, GramSAFF 105 2 Pseudomonas
F545E AYTRE o3 AANA A Sshed
AAstgl o HA U{AAF=MICYE FA3H
t}.

Ay

Al2f % 212| —norfloxacin(Vertex Chemical Co.),
enoxacin(F-°}4]2p), % Ciprofloxacin(Bayer)2- 13
atod Abg3tich wb-gofl A& A|oF2 F 2 Ald-
richAl¢} SigmaAte] AE-E AHg-slden] v]fe
QubA gl uhy o 2 A sted A&t 71712 IR &
He32 Shimadzu Infrared Spectrophotometer
(IR-435)F #}-&3}e] KBr pellete2 &A3l97,
'H-NMR ~#e32 TMSE U} XFEAE 3l
JEOL JNM-EX 90A<¢} Varian SL-200°.2 33}
o, Coupling constant(J)= Hertz(Hz)Z F |3}
c}.

%32 electrothermal IA 91002 A}&-3le] 23
slgiom, JA4E-4-2 Cortrol Equipment Corp. 240
/A elemental analyzerZ A}-3}gich

£ A A gtatgoe] FER FAPE T o
EAel 33E-59 X HA ¢ spectral datax= t}
+3 7

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo0-7-(4-t-
butoxycarbonyl-1-piperazinyl) quinoline-3-carboxy-
lic acid[3]2] Bl — Ciprofloxacin HCI 11.03 g (30
mM)<& NaOH 1.2 g(30 mM) 2] =294 300 mlo}} 7}3)
43835 A4 (BOC),0 7.06 mi(33 mM)E 7}¥Hch.
Aol 1417} kg HCL: H0(1: 1) &o =2
pH3~42 A3 AR S FUAFH F &
2 acetone o2 A& %‘sz—% Azste] WA o]
AAA B A9} Yield : 11.22 g(87%) mp: 247
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~248C TLC [silicagel 200 pm : MeCN-H;0 (6 :
1)] Rf=0.76 IR(KBr) : 2950, 1720, 1705, 1650, 1475,
1250 cm ™!, '"H-NMR (DMSO-ds) 8 1.11~1.44(m, 4H
and 9H, c-C;H;, BOC) 7.58(d, 1H, /=74 Hz, Cs-H)
3.32~3.56(m, 8H, pipera) 7.90(d, 1H, /=134 Hz,
Cs-H) 8.65(s, 1H, C,-H)

1-Cyclopropyl-6-fluore-1,4-dihydro-7-(4-t-butoxy-
carbonyl-1-piperazinyl)-3-(p-nitrobenzyloxycarbo-
nyl) quinoline [6]2] £ —1-Cyclopropyl-6-fluoro-
1,4-dihydro-4-o0xo0-7-(4-t-butoxycarbonyl-1-pipera-
zinyl) quinoline-3-carboxylic acid[3] 7.0g (16.2
mM)2- DMF 500 m/ol] 70~80C=Z 7} 43ll%F K,
CO; 2.33 g (16.9 mM)3} p-nitrobenzyl bromide 3.65
g(16.9 mM)-& @1 45~50Co| A 22417+ makF K,
COE o3} AAsch -89S 50 AT E 743}
E23}led 745 EtOH 200 & go] AR 3AS
Folo3 & EtOHZ Al st Zzsle] wjzhge)
AAA Bde dedrl Yield : 85 g(92%) mp: 217
~218C TLC[silicagel 200 um: MeCN-HO(6 : 1)]
Rf=0.85 IR(KBr): 2980, 1725, 1700, 1620, 1490

m~!, 'H-NMR (DMSO-ds) & 1.13~1.46(m, 4H, 9H,
c-CaHs, BOC) 7.73~7.88(m, 4H, C;H,) 3.26~3.57(m,
8H, pipera) 8.28(d, 1H, /=8.8 Hz, C;-H) 5.44(s, 2H,
OCH,) 8.52(s, 1H, C-H)

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-pipe-
razinyl-3-p-nitro-benzyloxycarbonyl quinoline trif-
luoro acetic acid salt [1]2| £ —1-Cyclopropyl-
6-fluoro-1,4-dihydro-4-oxo-7-(4-t-butoxycarbonyl-1-
piperazinyl)-3-p-nitrobenzyloxycarbonyl quinoline
{6] 8.0g(14.1 mM)& MC 20 mld] A7 o
TFA 20 mi& 91 A-2dl4 30%-7F wakslgich vt
Sl EtOH 50 m/& ¥ Fbs53ta WAst ¥,
EtOH 30 m/E Yol A4% F4E F dA3dh
EtOH, ether® A 33} 7z 3te] wjztye] AR
kg A} Yield : 6.98 g(85%) mp: 213~214T
TLC [silicagel 200 pm : MeCN-H;0(6 : 1)] Rf=
0.31 IR (KBr): 3450, 2995, 1690, 1620, 1480 cm™},
'H-NMR(DMSO-ds) 6 1.07~1.15(m, 5H, c-C;Hy)
7.56~7.93(m, 4H, C;H,) 3.43~3.68(m, 8H, pipera)
8.29(d, 1H, J=8.8 Hz, Cs-H) 5.45(s, 2H, OCH,) 8.55
(s, 1H, C-H) 7.51(d, 1H, /=747, C+-H) 9.09(bs, 1H,
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1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(4-
succinyl-1-piperazinyl)-3-nitrobenzyloxycarbonyl
quinoline [12]2| # — 1-Cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-7-piperazinyl-3-p-nitrobenzyloxy ca-
rbonyl quinoline trifluoro acetic acid salt [9] 65¢g
(112 mM)-&- MC 100 mlo]] 8=tA]71 ¥ TEA 1.65
m/(11.8 mM)-¥ ¢ succinic anhydride 1.6g 50
miE Yo YR JAE FA97stick. EtOH,
ether2 A3, ZAzx3lo w|yef A g
2ie}. Yield : 6.15 g(97%) mp: 217~218C TLC [si-
licagel 200 pm : MeCN-H;O0(6 : 1)] Rf=046 IR
(KBr): 2930, 1725, 1680, 1620, 1480 cm™' 'H-NMR
(DMSO-de) & 1.10~1.26(m, 4H, c-C;Hs) 7.47(d, 1H,
J=73Hz, Cs-H) 2.50(s, 4H, CO-CH,-CH;-CO) 7.73
~7.88(m, 4H, C¢H,) 3.34~3.67(m, 8H, pipera) 8.2
6(d, /=8.8 Hz, C;-H) 5.43(s, 2H, OCH.) 8.51(s, 1H,
C-H)

Table I—Hybrid Bivalent ligand Quinolones

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[ 3S-
(= )-BOC-aminopyrrolidinyl] quinoline-3-carboxy-
lic acid[16]9] #4d—1-Cyclopropyl-6,7-diflucro-1,
4-dihydro-4-oxo quinoline-3-carboxylic acid 1.33 g
(5 mM)-2 MeCN 50 m/o] @=+]7]3 DBU 0.79 ml
(5.25 mM)-g 7}sf &3 x|Zc}. (3S) (—) BOC ami-
nopyrrolidine 1.02 g(5.5 mM)& 2. 347} E<F 7}
QBRI WAF 44D YAEL FU4 shadeh
A EL MeCN, HO, MeCN £4Z AN & A
Zte] wiAe] AAA EdE A%t Yield: 183¢g
(84%) mp: 245~246C TLC [silicagel 200 pym:
MeCN-H,0(6 : 1)] Rf=0.86 IR(KBr): 3370. 2990,
1710, 1630, 1470 cm™?, 'H-NMR(DMSO-ds) & 1.15
~1.66(m, 4H, 9H, ¢-C;Hs, BOC) 7.03(d, 1H, J="7.7
Hz, Cs-H) 7.22(bd, 1H, NH) 7.76(d, 1H, /=143 Hz,
GCs-H) 8.55(s, 1H, C-H)

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[ 3S-
(—)-aminopyrrolidinyl}quinoline-3-carboxylic acid

HO A N7 IXTON
ril X3 y)K/\n/ R,
R, o

Comp X, X, R, R, Y Yield mp formula®

No. (%)  (dec.©)

[431 CH, N, C.Hs C.Hs piperazinyl, 63 >300 Cs Hy FoN; O
(441 CH, CH, CHs ¢-C;H; piperazinyl, 57 >300 Cs Hi F2 Ng Og
[45] CH, CH, C.Hs c-C;H; S-(—)-aminopyrrolidinyl 47 >300 Cy Hi F, Ng Og
[46] CH, CH, CH; c-C;H; R-(+)-aminopyrrolidinyl 63 >300 Cy Hy Fy Ng Og
[47] CH, CH, C.Hs 24-CH,F,  S-(—)-aminopyrrolidinyl 78 210-212  Cy Hszs Fy Ng O
[48] CH, CH, C:H; 24-CH,F, R-(+)-aminopyrrolidinyl 54 228-230 Cy His Fy N Og
[49] CH, CH, CH; 24-CH,F,  piperazinyl 59 218-220 Cy Hzs Fy N O
[50] N, CH, CH; c-C;H;s piperazinyl 26 »300  Ci Hy Fo N; O
{51] N, CH, CH; c-C,Hs S-(—)-aminopyrrolidinyl 26 >300 Cs Hyx Fo N; O
[52] N, CH, CH; c-C;H; R-(+)-aminopyrrolidinyl 26 300 Css Hi Fo N; O
[53] N, CH, CH; 24-CH,JF, S-(—)-aminopyrrolidinyl 59 198200 Cs Hs F, Ng O
[54] N, CH, C.H; 2,4-CH,F, R-(+)-aminopyrrolidiny 69 212-214 Cy His Fy N3 O
[55] N, CH, CH, 24CHF, piperazinyl 23 255257 Cy Hy F. Ng O
[56] CH, CH, c-CH; c-C;H; S-(—)-aminopyrrolidinyl 60 5300  Ci Hiy F2 N Og
[57] CH, CH, cC:H; c-C;Hs R-(+)-aminopyrrolidinyl 48 >300 Cys Hys Fu Ng Os
[581] CH, CH, ¢CHs 24-CHJF, R-(+)-aminopyrrolidinyl 68 222-225 C4 Hss Fy Ns Og
[60] CH,, CH, c¢CHs 24-CH,F, piperazinyl 66 219-220 C, Hy Fy Ny O

a. All compounds were analyzed for (C,H,N) and gave the analyses indicated within+ 0.4% of the theoretical values.
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trifluoro acetic acid salt[20]2] &M —1-Cyclopro-
pyl-6-fluoro-1,4-dihydro-4-oxo-7-[3S(—) BOC-ami-
nopyrrolidinyl] quinoline-3-carboxylic acid [16] 1.
6 g(3.7 mM)2- MC 20 m/ol} 42121 & TFA 10 m/
7hated Aol A 3087 kst AhESE
3?’— EtOH 30 mi2- ¥ o}A) Fheks-531e Y73l
th 971} EtOH 30 mi & 7}3led QA" A& F
A5 EtOH, ether2 AH, HAzxsled w3 e)
AAA B2 odqdch Yield: 1.53 g(96%) mp: 252
~253C TLC[silicagel 200 um: MeCN-H,0(6 : 1)]
Rf=0.26 IR(KBr): 3350, 2960, 1670, 1620, 1470 cm
' "H-NMR(DMSO-dg) & 1.17~1.26(m, 4H, c-C;H,)
7.09(d, 1H, J=7.7 Hz, C:-H) 7.83(d, 1H, J=14.3 Hz,
Cs-H) 8.28(bs, 2H, NH,) 8.58(s, 1H, C,-H)
1-[1-(3-Carboxy-1-cyclopropyl-6-fluoro-1,4-dihy-
dro-4-oxo0-7-quinolinyl-(3S-(—)-3-pyrrolidinyl)
amino-4-[ 1-(3-p-nitrobenzyloxycarbonyl-1-cyclop-
ropyl-6-fluoro-1,4-dihydro-4-oxo-7-quinolinyl ] -4-pi-
perazinyl]-1,4-butandione [38]2| &} —Active es-
ter of 1-cyclopropyl-6-fluoro-1,4-dihydro-4-0xo-7-
(4-succinyl-1-piperazinyl)-3-p-nitrobenzyloxycarbo-
nyl quinoline 0.85g(132 mM)& DMF 100
mie] 60~70C2 7} &3)%F, l-cyclopropyl-6-
fluoro-1,4-dihydro-4-0x0-7[ 3S-(— )-aminopyrrolidi-
nyl]-quinoline-3-carboxylic acid [20] 0.52 g(1.2
mM)-S- DMF 20 mi)] 4313 §-4-& A7}l TEA
0.18 mi(1.32 mM)E- of A4j4 12473 wuks}ed
o} ZHFsE3 ¥ EtOH 50 mi S 713l A9 AAS
FU9HE vy e BHYA B3E 9%lew DMF
oA ARt Yield: 0.76 g(73%) mp: 189~
190C TLC[silicagel 200 pm: MeCN-H,0(6 : 1)1 Rf
=0.66 IR(KBr): 3400, 2900, 2850, 1720, 1620, 1460
cm™’, 'TH-NMR (DMSO-d;) § 1.13~1.21(m, 4Hx?2,
c-C;Hs) 2.52(s, 4H, CO-CH,-CH,-CQ) 3.32~3.67(m,
8H, pipera) 5.40(s, 2H, OCH,) 6.98(m, 1H, Cs-H)
7.46(d, 1H, J="7.9 Hz, Cs-H) 7.66~7.97(m, 4H, C:H,)
8.15(d, 1Hx2, /=85 Hz, Cs-H)
1-=1-[3-Carboxyl-1-cyclopropyl-6-fluoro-1,4~di-
hydro-4-oxo-7-quinolinyl]-3S-(—)-(3-pyrrolidinyl)
amino]-4-[ 3-carboxy-1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-7-quinolinyl)-4-piperazinyl]-1,4-bu-
tandione [56]2] &M —1-[1-[3-Carboxyl-1-cyclop-
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ropyl-6-fluoro-1,4-dihydro-4-oxo-7-quinolinyl]-3S-
(—)-(3-pyrrolidinyl)amino]-4-[ 1-(3-p-nitrobenzylo-
xycarbonyl-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
0xo0-7-quinolinyl)-4-piperazinyl]-1,4-butandione
[38] 0.25g(0.288 mM)<& DMF 100 m/o] £-3) -‘?1
10% Pd/C 02 g& 23 50 psiol 4] 3X7F EF 4=
WA AT WHE NS 70~80CRE 1A F 1°1°%
F3te] Pd/CE AANAG ANL AFEEs
EtOH 50 ml& 718 A48 A& A3 F, ether
2 AA Azl 349 AAEETE L) Yield:
0.128 g(60%) mp: >300 TLC [silicagel 200um:
MeCN-H,0(6 : 1)1 Rf=0.66 IR(KBr): 3410, 2995,
1710, 1620, 1420 cm !, 'H-NMR(DMSO-ds) § 1.16
~1.35(m, 4Hx2, c-C:Hs) 2.50¢s, 4H, CO-CH,-CH,-
CO) 3.25~3.81(m, 8H, pipera) 4.42(m, 1Hx2, ¢-C;
Hs) 7.08(m, 1H, J=75Hz, C.-H) 757(d, 1H, J=
7.4 Hz, Cs-H) 7.88(q, 1Hx2, /=12.3 Hz, Cs-H)) Anal.
Calcd. for Ci Hzs F N O; C 61.28, H 5.14, N 11.29
Found C 61.50, H 4.98, N 11.13

In Vito®2 AME - A 745750 O d749&
2235}7] #8te] Bacto Mueller Hinton Broth(pH
12~74)F 7IEMAR Mo uyksoEE
(121T, 20%) shsick FAEHES 49 0.1N-
NeOHE AHgsision], BFERT2 Fasislch
z}7+e] 3433458 5.0 mg& 0.IN-NaOH 0.5 miol]
£3%, 4FEFF 45 miL 7H8ked 1 mi% 100 ugl
FEE EA%c 9ESRFFE 1w 200 ugd &

= 343 o}& two fold dilution methode) w}e}

3N A BE 772 Welloll 100 w4 7}3kch. A3 el
A28} F3= Bacto Mueller Hinton Brothejl 4] 2F
10* CFU 1 miE Suj7}=x] k3 o}L- Double St-
rength®] Bacto Mueller Hinton Brotho}| <} 10° CFU
Im/E il‘—'i%}ml ztz e} Wellell 100 w4 &3k
AE3 FFZ 35T 7wl A oF 24417) w)
&g oh &W WEARFEMICIE A sk
(Table 2).

F< i U £,
2 — piperazino fluoroquinolone F=AE2& 7]

BEA2 3lo], NaOHF& 9 2 % 3} % piperazinyl2)
amine-& di-t-butyl dicarbonate® protecting3} 2.
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o] 0
N‘x N
ISR

l (BOC);0, NaOH

o} [0}
F
v

BOC-N R
E-Nitrobenzyl bromide,
CO.
OkiF °
(o] 0
F
T 1T &% @ ~

7 ~ 8

(1),(4),(7) : X =CH, R = ethyl
(2),(56),(8] : X =N, R = ethyl
(3),(6),(9) : X =CH, R =cyclopropyl

Scheme I—Syntheses of fluoroquinolones.

o9 o]7-¢ DMF&rlo] 71& £33 t}e K.CO,
&A13}o) carboxyl”| & p-nitrobenzyl bromide} 1}
SA)A ester 3FE[4]~[6]S FAsIEE® BOC
€ AAs7 g9 33HE{4]~[6]2 CHClL $vol
=] F trifluoroacetic acid & 7131224 v] 53]
AYzato] FolstiL 90% 0|48 F& FEEZ v

7o) Byelql 3E[7]~[9] TFA saltE
St} (Scheme I). o] 3E5L TEAR A z|3lo]
free base® ¥ t}& succinic anhydrides} ¥-3-A1#
3HE(10]~[12]8 Q9 YubHel o2 hy-
droxy succinimide® active esters of N-succinyl
fluoroquinolone 3MHE{13]~[15]8 gAsId
(Scheme II). g2l = 3 }e] A B pharmacophorex
1-substituted-6,7-difluoro-1,4-dihydro-4-oxoquino-
line-3-carboxylic acidE YEE 3le] MeCN&#] &
oA 3S-(—)-BOC aminopyrrolidine =+ 3R-(+)-
BOC aminopyrrolidine-2-  1,8-diazabicyclo[5,4,0]
undec-7-ene &3}l w3217 3H3-E[16]~[19]
£ AP Ak o2 79)2]4 9 AU E
E8)ske W o2 pyridine §ufFol A AHELS
4~58 &) moleg ol MFdh= G AH8-3lL 9le.
v}, DBUE ¢]-43 w2 2u]9] oze F2 &
2 A 5 QU o) #E] TFAE AH4
3] protecting groupql BOCE A Aslez4 313
E{20]~[23]& €& & U =3 FdPgP e
Z  1-(2,4-difluorophenyl)-6,7-difluoro-1,4-dihydro-

o o
F 4 [ | OPNB 7 ~ (9)
l/\;\‘ X N
HN Fl{
0x0%0 Tea M
(0 TeA MC
o o
F: Yo (10) ~ ()
0 N X T
HOJ\/\n’N\) R

HOSu, DCC, DMF

(o] 0

Fm/koma (13) ~ (18)
Y *x7ON

N

CrodngtS

(s} ¢}

(10), (13) : X ='CH, R = ethyl
(113, (14) : X = N, R = ethyl
(12), (16) : X = CH, R = cyclopropy!

Scheme II—Syntheses of active esters of N-succinyif-
luoro quinolone.
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Table 1—In Vitro Antibacterial Activities®

MIC(ug/mL)’

organism® 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60  C
St. pyogenes 308A 25 25 25 25 50 50 1563 125 25 25 625 125 25 625 125 125 25 25 1563
St. pyogenes 77A 25 25 125 25 25 25 125 125 125 25 125 25 125 125 125 25 125 625 0781
St. faecium MDS8b 25 25 125 25 25 25 25 125 25 125 50 25 125 125 25 25 25 125 1563
S. aureus SG511 3125 0781 1563 25 25 25 0781 0781 3.125 125 50 3125 0.781 0.781 1563 125 625 0.781 0.195
S. aureus 985 125 625 625 125 125 125 3125 125 625 625 125 125 0781 125 125 125 1563 0195 0.391
S. aureus 503 25 25 125 125 125 125 3125 125 125 125 3125 125 0391 0195 625 125 125 1563 0195
E. coli 055 0781 0391 0391 1563 1563 1563 0391 0.098 0391 1563 0391 1563 0391 0195 0195 0.195 0.195 0.098 <0.003
E. coli DCO 125 125 3125 125 125 25 125 3125 125 25 125 25 625 3125 3125 625 625 625 0098
E. coli DC2 25 25 125 25 25 25 125 125 25 625 625 125 625 625 125 25 125 125 0.098
E. coil TEM 1563 0781 0781 1563 3.125 3.125 0781 0.198 0781 3.125 0781 3.125 0.781 0391 0391 0.391 0.391 0.391 0.006
E. coli 1507E 0.781 0781 0781 3125 3.125 3125 1563 0391 0.781 3125 1563 3.125 3.125 0391 0391 0781 0781 0391 0012
P. aeruginosa 0027 125 125 625 25 25 25 125 3125 625 125 125 25 125 3125 125 625 625 0.098
P. aeruginosa  1592E 125 125 625 25 25 25 125 3125 625 125 625 125 125 3125 3125 625 625 625 0012
P. aeruginosa 1771 625 625 625 25 25 25 125 3125 625 125 625 125 625 3125 3125 625 625 3.125 0.049
P. aeruginosa  177IM 3.125 3.125 3.125 125 125 125 625 0781 1563 625 3125 625 3125 1563 1563 3125 3.125 1563 0025
Sa. typhimurium 1563 0.781 0781 3125 3.125 3.125 1563 0391 1563 3.125 1563 3.125 3125 0.195 0.195 0391 0391 0.391 0.012
K. oxytoca 1082E 0.781 0391 0391 0781 1563 1563 0.781 0.098 0391 0781 0781 1563 0.781 0.195 0.195 0391 0391 0391 <0.003
K. aerogenes  1522F 3.125 1563 1563 3125 625 625 625 0195 3125 625 625 625 1563 0781 0781 0781 0781 1563 0025
Ent. cloacae P99 0781 0391 0391 1563 1563 1563 0391 0391 0391 1563 0.781 1563 0.391 0.195 0.195 0.195 0.195 0.195 0.006

Ent. cloacae 1321F 0.391 0.195 0.195 0.781 0.781 0.781 0.781 0.391 0.391 0.781 0.391 1563 0.391 0.098 0.098 0.195 0.195 0.195 0.006
"Microorganisms: St. pyogenes, Streptoccus pyogenes; St. faecium, Streptococcus. faecium; S. aureus, Staphylococes aureus; E. Coli, Escherichia coli; P.
aeruginosa, Pseudomonas aeruginosa; Sa. typhimuirum, Salmoneila typhimurim; K. oxytoca, Klebsiella oxytoca; k. aerugenes, Klebsiella aerugenes; E.
cloacae, Enterobacter cloacae. "The MIC(Minimum Inhibitory Concentration) values were determined by the usual 2-fold dilution method using Bacto
Mueller Hinton Broth. “Ciprofloxacin was the reference standard.
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