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2 o wezdy oFAE elr) 98 Wy o= 1-ethyl-6-fluoro-1, 4-dihydro—4-oxo~7-( 1-piperazinyl) quino-
line-3-carboxylic acid®] C; $}xE Vilsmeier reagentZ chlorination3}e] o]& dextran®} ¥h2-A]# 1-ethyl-6-fluoro-1,
4-dihydro—4-oxo-7-(1-piperazinyl) quinoline-3—carboxylic acid-dextran £ AFe A5t} 2ok g Hx
W5 A7) 5= (MICs) 2 4] Gram <A Al Bacillus subtillis ATCC 6633, Staphyloccus aureus ATCC 25923, Mycrobac-
terium phlei IFO 3158 % Salmonella typhimurium KCTC 19259 e84 Z+2t 5pug/mle] 52 Fo] w88 oA 3tgr).
Micrococcus luteus ATCC 93419 tiaiA: 80 ug/mlZ 43t AL ML W Gram FAAFSo] diste Autdoz
74 AL HAFe). Gram AAF Escherichia coli KCTC 1039, Escherichia coli ESS, Klebsiella pueumouiae
KCTC 1560 ¥ Pseudomonas aeruginosa IFO 13130 2554 dajAx 22 5ug/ml2 )2 EA5 GAHg dgAdLe Ho
F4ick. &4, quinoloneA F# A7 AFFo dlstd LS Bolx G AHY FRAYE AFe Candida albicans
ATCC 10231 dis]Ae 7H-44 BojFA] Qateh.

Abstract: 1-Ethyl-6-fluoro-1, 4-dihydro—4—oxo—7—(1-piperazinyl) quinolinea—3-car-boxylic acid—dextran was syn-
thesized by the reaction of 1-ethyl-6-fluoro-1, 4~dihydro—4-oxo~7-(1-piperazinyl )quinoline-3-acryloyl chloride with
dextran. Polymeric drug was tested for antimicrobial activity in vitro against ten species of microorganisms. Polymeric
drug revealed good antibacterial activity against Bacillus subtillis ATCC 6633, Staphyloccus aureus ATCC 25923,
Mycrobacterium phlei IFO 3158, Salmonella typhimurium KCTC 1925, Escherichia coli KCTC 1039, Escherichia coli ESS,
Klebsiella pueumouiae KCTC 1560 and Pseudomonas aeruginosa IFO 13130. Polymeric drug have no antimicrobial against
Candida albicans ATCC 10231, but moderately active Micrococcus luteus ATCC 9341.

LN = 1874 Scheubler= 7 AYAE AAsn 27&
dextrane]2tx 3l 9c}[3]. Dextrang ¢-D-gl-
AA LA TERRA A dgate] Hu gl ucose ¥Ake] A¥ TEAZA uhee]ole] F59 A

dextran® sucrose® F-H3 mediar} A o Az} Aol e} 2o} HAe] thzu{4], Ywtdoes
exocellularly bacteriao] 2ja] FAFolz= T2 95%9] a—(1, 6)AFY FAl&T 5%9 o (1, 3)7
%, 1861 Pasteure] ¢Jzte] At e[l 2], 3e] ZAA1&S 744l homopolysaccharideo]t}l. Dex-
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trang 444 dextran®} &£4 dextrano @ 5
oA =d, $44 dextrane «-D-(1, 6)-glu-
copyranoses T4 AH&E 13 2, 3, 4479 i
o) glucose branch7} ¢lom, branch¢] linkages}
glucopyranosyl #+7]9] 4ol ujzbx] Ee)3teta A
o] tl2A vehdc}[5]. B84 dextrang filters,
pipelines, staines?} tank?] chokingol] o]&-¥ 1, &
gk Aote] plagued Y471 dle] Fvdy Hi
Hodr1]. 9 dextrang 5X10° A= Exjeks
7FA) 3L g9lo v} blood-plasma tj-$-F0 2= RT3}
3, AredAlE<ql clinical dextrang blood—plasma
dextran®] 2 ¥-ajzEe 40,000~111,000¢91 A3
ZFFAZ4 48417 Yol urineo & A s wjAdgc}
[5]. o]2ig A& wjFel dextran® drug carrier 2
A g AbgEEd, 2 F EAEke] 70,000 o]kl
A A FHAZA AMEEL, BHEgAE cho-
lesterol& #HA)7)= &7} Slgo] wezich =3t
TAkEFo] 40,000 olste] A& EABHY FFE F
AAF| 2, JFA Y dREE AHHT 9
Quinolone#l A= obA A A} Fa
SH9A7t e o] FHMeHA A ET JARE HE
A2 FEA7E ALY Agd9s s 7bx
elt}. Quinolone# A2} &-& Naphthridine, Qui-
noline, Pyrido—Pyrimidine, Cinnoline#} #& 7]2 &
79 st 725 Ze fES #drh Quinolone
A FFAE 19629 u]9) Stering-Wintthrop IF
49 Lesher[6] Eoll 93} 1, 8-naphthyridine ¢ =
A<l nahdixic acid7} &.A)]7F H ok 196610 Warn-
er-LambertA}ol| 4] Gram &4 A7} 9% Gram ¢
Al g FFHol ¥ in vitro test FH o]
nalidixic acid®t} 2~4v] 7§ g5d HEA=Z
oxolinic acid[7]7} Hx2 A9} 7 & Su-
mitomoA}el] 4] oxolinic acid®} 2k F 7} v]£3 milo-
xacin[8]& 7HHgc}. 1978 KyorinApol|Ae =k
T4 LU Gram §4 2 PHATFIE 2T $2
4 27 gen 387), Hw), 9 9 Q24 7
o F& A5 AHE Jelz, 53] A4,
@, AEFAA 5ol $-3 norfloxacin[9] A Al
N3}, o]x ¥ quionloned] dFA7} B 7
¢ 25T g 4As) A5 H d7E A ¥
7]+ penicillinAv} cephar| A A o w]ah g4 o]
olgtz, el A3Mc) FAA e} v]wete] ¢
THe Ad 2250 gol §4s%leH, x3 7

X

|
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29| penicillinAv} cephard WA AT ¥
&, AHEel 244 5 oode vHA BAS 2o
Ak Aoloh[10-12]. vt dAj7bA] Al
A G 2 FEEAe e A wiE
AE Azke] AgE glo] BE dg olite] o
HHeAG FEsh A% Aol HE 4 Akl
& wojof shizd] ole] 7hA] Habgo] ob7]d 9ol
ek olsh e EA dARHon FHAY
z's} s'}/go] ;QZE];_ olc]_ ‘6‘?{}' ]ok[13]o %H_,]
A&Aq a3k AWE  gon, w Foret 3
o] WSt Sl ojsf oF AAe] FAe| Wsh} 27
| A @, A2 sagd SAse a
A} —38okA  E3A(F, divinyl ethermaleic acid
[DIVEMA], divinyl ethermaleic acid-5—fluoro-
uridine[ DIVEMA-5-FUR ], divinyl ethermaleic acid
—cytosine arabinoside[ DIVEMA-araC]) & otH4oj)
A Ao g dRoz &, FAF A A
Fo FgAHoR xdEE drug delivery system
(DD )l ol FdzAY EAS o848 T4

1 AL Fool 23 targeting W o2 et FA
Al mitomycine C& 48&A dextranol] 2%
7 15'—1]- prodrugql mitomycin C—dextran 3t
- TAFA F FYFSd 2717t AFsted A4
mitomycm-% wEate] Az AdE Jehy
R e FEF 23S vebde] Falsdn
[14].

ol AR A%4 Qe FEAL Al T
4~dihydro—4-oxo-7-(1-
piperazinyl) quinoline-3—carboxylic acid(®]3} nor-
floxacinolg} AgH)el C; $*E Vilsmeier reagent
[15, 16]& chlorinationd}e] ©]2 dextran® 24
# o1& ]l-ethyl-6-fluoro-1, 4—dihydro—4-oxo-7-(1
—piperazinyl) quinoline-3-carboxylic acid—-dextran
(¢]3} norflo-dextrano|e} AgH) F3A el djste]
FiHs Agstd Fo4 e AA4E A7)l 2
Azkg washar gk
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F1a, l-ethyl-6fluoro-1,

24 #

2.1. At 2 7|7

Dextran(My9300)3} 3-chloro-4—fluoroaniline, di-
ethyl ethoxymethylene malonate, biphenyl, phenyl
ether, ethyl bromide, piperazine, bromoethane-& u]
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Z Sigma Chemical Co.2} Aldrich Chemical Co.9]
GRE AE& 21834t} N, N-dimethylformamide,
pyridine, potassium carbonate= Y% Junsei Chem-
ical Co. AF Sols, 7|ete] A5 &5 =& o
FAI%E ARS8

Al¥o] A48k 7]7)%= Infrared spectrophotometer
(Shimadzu Co. IR—-440), Nuclear Magnetic Reso-
nance spectroscopy(Bruker Co. WP-80 Sy.), Mel-
ting Point Apparatus(Fisher-Johns Co. FP-5), Dif-
ferential Scanning Calorimeter(Mettler Co. DSC-
30)E AHg-shodc).

2.2, Mg

QuinocloneAd] $%4 3FEE(1~5)& ol &g
w1718 FAske] FAskch =3 3ghE
5)9 C; Y9x= acid chloride® wE3 o|AE
dextran®} uh$-A|A fshe FEALB)E A
(Scheme 1). Z3& x|2ko]] gt &AL 2ehA oA
A wA] Mo r #F 105E AHEdtgled, dx
EA 2L norfloxacin d-A2 AM-4-31 k.
2.2.1. QuincloneH| FTA &MY

7—-Chloro—6—fluoro—1, 4—dihydro—4-oxo—quinoline-3—car-
boxylic acid ethyl ester(2)2] &M

3—Chloro—4—fluorcaniline 5.0g(0.035mole) 3} die-
thyl ethoxymethylenemalonate 7mi(0.035mole)%-
200ml A flaskol] 93 1207 o4 2417 &4t 3
F 4-&AIFEY. TLCE &3 A=< diethyl 41l
uoro—3—chloroanilinemethylenemalonate(1)o] 34
HAdeS #91d o Dowthem A £vl(biphenyl-
phenyl ether cosolvent) 47.5ml-& 7}3led 250°C ol 4
2A|17b F<F cyclization A|Zch. uvhEo] AAH RS
TLCZ &<lg o W7ste] A4E b
3todet. o] oxH2 33E-& 5779 methanol2
33 A&zt ALoA AT AZRAA WA 3
8.12g& |sith

7-Chloro—1-ethyl-6—fluoro-1, 4—dihydro—4-oxo—quino-
line-3-carboxylic acid ethyl ester(3)2| A

200ml AH- flaske] DMF 50mlE Y3 wubsld
4] 7-chloro-6—fluoro-1, 4-dihydro-4-oxo—quinoline
-3-carboxylic acid ethyl ester 6.67g(0.025mole)3}
potassium carbonate 3.46g(0.025mole) / ethyl bro-

mide 9ml(0.124mole)E 713} th& 40°Co4] 647
Fob uhg ATk Whgo] 2APE TLCR el o
Wrtslel sighES HAsta o] g FHRT e
ZA dojma] AAEL AAA ARE A
& ousled FRFE 33 AFst LA A
AZAA B A 6.53g5 Asich

okl mu by ol

7-Chloro—1-ethyl-6—fluoro—1, 4-dihydro—4-oxo-quino-
line-3-carboxylic acid(4)2] &M

200ml A+ flaskel] 7—chloro—1-ethyl-6-fluoro-1, 4
—dihydro—-4-oxo—quinoline-3—carboxylic acid ethyl est-
er 5.60g(0.02mole)s} 2N-NaOH 22mlS ¥ 90T
ol 4 2417 Fob #F uhEAIZ ohE 60°CelA 6N-
HCl& z47}2‘f}°=l pH 2.0~152 s¢ic}. oju} 44
ANES o3}ste] FH59 methanol® 33| 423}
o] A °1W AF A=A A WY 1A 4.79gS A9t

1-Ethyl-6—fluoro—1, 4-dihydro—4-oxo—-7—(1—pipe-
razinyl) quinoline-3—carboxylic acid(5)2| &M

200ml AH# flaskell 7—chloro—1-ethyl-6—fluoro-1,
4~dihydro—4-oxo—quinoline—3—carboxylic acid 4.17g
(0.015mole)3} piperazine 9.29g(0.108mole)2- 1.
pyridine 13ml-8- 7}3}o 120°CollA 647 E<t 3
HHEA Aok wkgo] A & TLCR el o
Wzt A 93-ES 1/3 AwnA s
o 2754 10mle Yo £3A)7)2, acetic acidS
7b) pH 7.00.2 3o AR JHEE HFstd F
F5¢9 22k methanolZ 33 4 #H3« CH,Cl,-Me
OHE Aol Aol 4T AZAA 44 3
A 3.79g% 23ck.

ru _?L' dlo :{m

2.2.2. Z@Ht9 By

1-Ethyl-6—fluoro—1, 4—dihydro—4-oxo-7-(1-pipe-
razinyl ) quinoline-3—carboxylic acid-dextran(6)2] g
BEatgko] My9,30091 dextrang 15g Ha|A 33}

o 1000mlel] &3§A17] F A-ell4 5417 F<t
Bk A7}, o] g0 absolute methanol 2000mlE
Wi 36417 9HAZ & gelAbo] dextrang dgith.
o] gelate] dextrang 2N-NaOHol| &#jA]7] % cel-
lulose =& F3ted 3¢l Fot FAAZ o}g dF A
ZAA £4% dextrang ity A2 F dextran
2.38g(0.015mole) & DMSO 1mle] &3jA]A AL
4] 30+ 5t Aubst et (A49). w2 DMF 1.28ml

FJ OIN
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Scheme 1. Route of synthesis.

(0.016mole) ¢} CH,Cl, 25ml-E &&sh 2988 -10~0C
E Y22 7]2 wukebdA] POCl; 1.53mi(0.016mole)
S Z7}stgn. of 7]l norfloxacin 4.02g(0.015mole)
Y3 A4 62174 wukslAch(Baoy).
Agd syringe AHgste] BEAS 448 A
7bete] 0CelA 147 kgl ohg 8 Aeo) 4 2
Az ak vk 3, o] g 1/3 HmrhA) kgt
E58to] ofdlEoll 2y Hojme] JAH YHES
o 127} Bob anbsly ZAdstae] 1047 E<t v
At HAE AHEE T4 G3tsto] ol Eo
2 388 A& o methanol® A AAste] Aeo|
A POs EA3 AAAZAA S0 14 5298
et

=
KN
=

+43sh, A5 A 335, 1994

2.2.3. g AlE

MR E—Gram <FAd 5F Bacillus subtillis
ATCC 6633, Staphyloccus aureus ATCC 25923,
Mycrobacterium phlei IFO 3158, Salmonella typhi-
murium KCTC 1925, Micrococcus luteus ATCC 9341,
Gram SX¢ 4% Escherichia coli KCTC 1039, Esch-
erichia coli ESS, Klebsiella pueumouiae KCTC 1560,
Pseudomonas aeruginosa IFO 13130, A4 1& Can-
dida albicans ATCC 10231¢- A1F 0.2 AMg314t).

Escherichia Coli ESS 4%+ Cephamycine Col 3
28] RS 2 WolF2A v MIT(Dept. of
Applied Biological Sciences)?] Dr. A. Demaino 2
He  Fopbiskrh. Salmonella typhimurium KCTC
1925 #F& Penicillin 7}4A Wo)Fo|n, Bacillus
subtillis ATCC 6633 #F+ Penicillinel] t}A27t W)



Dextrano] 235 A Z-$ QuinoloneAd A9 74t 505

g 7t= FFolo}. Hscherichia coli ESSE A 9j3t
9%9) AP7e KIST FATIAE oA~ Fopie
F5-Eolth

B X} —Brain heart infusion 30g, Peptone bg,
MgSO, - TH,0 1g/f &) &Aoo 2 o]Fo|A wjx|E
AHgstgen A HH wfA] A ZEAlel= Bacto
agar 20g& HA A 14 o} Hr}sldct.

goay S3Y-I7Y g du[18]e 54
gk w02 dlyr}.

w

20 ¢ 03
3. 1. QuinoloneA| FT&|2 TZEM

7-Chloro—6—fluoro—1, 4—dihydro—4-oxo—quinoline-3—ca-
rboxylic acid ethyl ester(2)2| X290l

3—Chloro—4 —fluoroaniline # diethyl ethoxyme-
thylenemalonate2 %€ enamine 3}3&(1)S A4
&3, o]71e cyclizations}e] S (2)S 88.6%9)
TEEE 99tk 53 310~312TEH F34
(1779} 434} (Table 1).

IR ~HEH A C; $JA] 9 protecting® o A€ =
A% C=0 Al&A%o] 1695cm™'9 N-H x&a
o] 3150cm~ ')A B4 F4 peakr} e} 4
o] A%Es$ o & Uz, 'H-NMR ~HE79 7
4 1.49~1.66ppmol| }eld peak: methyl group
(-CH,CHy) W] 3Hel &3] 3§48% 7lolH, 4.60~
4.88ppm> methenyl group(-CH,CH;) <] 2Ho|
o3 FAE EA peakEL E 5 glglh

IR(KBr)em ~ ' : 3150(N —H), 2907 ~ 2986(ali-
phatic C-H), 1695(C=0), 1616(C=0), 1551(aro-
matic C=C), 1273(aromatic C-0); 'H-NMR(CF,
COOD-d1)¢ : 1.49~1.66(t, 3H, -CH.CH,), 4.60~
4.88(q, 2H, -CH,CH,), 8.08 ~8.40(m, 2H, qui-
nolone ring Cs, s~H), 9.30(s, 1H, quinolone ring C,-
H).

7-Chloro—1-ethyl-6-fluoro-1, 4-dihydro-4-oxo—quino-
line-3-carboxylic acid ethyl ester(3)2] 2x&tol

Ni $1Ael ethyl7] & =% SFE(3)E 88.7%
o $5E2 A9, A& 141~143CE Table
13} zFo] ERA[17]} LA et

IR 2 E8olA o2d2 A9 C=0 A%
® EAEFS peakst Ni 9A9 ethyl7] wjFo)

1718cm ™' & chemical shift = ¢] vebyt o o, 3150em™
o N-H A1%A%0] gtolich. 'H-NMR 2~d =59
7% 1.48~1.89ppmel vtehd peak= N, $#9 G
4 ¢] methyl group(N,~CH,CH; & C:~CH.CH;) W
2] 6Hell o8 A ZAoln, 459~5.08ppm-S me-
thenyl group(N-CH,CH; & C;-CH,CH,) W2} 4He)
o3} P49 proton HAu|e] F7tE gl 4 9gich

IR(KBr)em™ : 3050(aromatic C-H), 2830~2900
(aliphatic C-H), 1718(C=0), 1550(aromatic C=
C), 1266(C-0); 'H-NMR(CF,COOD—d,) ¢ : 1.48
~1.89(m, 6H, 2CH;), 4.59 ~5.08(m, 4H, 2CH,),
8.39~8.50(q, 2H, quinolone ring GCs, s—H), 9.40(s,
1H, quinolone ring C,-H).

7-Chloro—1-ethyl-6—fiuoro—1, 4-dihydro—-4-oxo—quino-
line—3-carboxylic acid(4)2] Tx&tol

}HE3)Y dzHzE7E A7IH sHEaste
FFEML)E 947%9 =& F5EZ 991, 54
& 284~285°CR EFIA[17]8+ A3}tk (Table

IR 2884 C,¢#x COOHS -OH Al&X%
o] EX &4 peaks} 2500~3427cm™'ol| 4} broads}
A Jebd, C=0 4152159 §4 peak7} 1719cm ™!
o2 &al=gict. 'H-NMR ~"Ego] 7 1.75~
1.93ppm3} 4.84~5.01ppm2] proton T A#HEH
o] %A} oo 2 chemical shift¥e] vJehgow,
o|~H 23} ethyl(C,~CH,CH;)7]1¢] proton peak7}
A& E 5 e, 7l Earl olFA g #a
& 4 sl

IR(KBr)em™ : 2500~3427(0H), 3100(aromatic
C-H), 1719(C=0), 1611(C=0), 1543(aromatic C
=(), 1220~1269(C-0), 800~750(oop C-H); 'H-
NMR(CF,COOD-d,) ¢ : 1.75~1.93(t, 3H, -CH,CH,),
4.84~5.01(q, 2H, -CH,CHj,), 8.42~8.45(q, 2H, qui-
nolone ring Cs, +H), 8.90(s, 1H, quinolone ring C,~
H).

1-Ethyl-6—fluoro—1, 4-dihydro—4-oxo—7-(1-pipe-
razinyl) quinoline-3—carboxylic acid(5)2| Fx&|

HFEO)E 75.2%9 THER & § Az,
Eege 227~228CTE FRA[17]9 LAs4ct
(Table 1).

IR 23834 C,9 A aliphatic C-H A1&x%

J. of Korean Ind. & Eng. Chemistry, Vol.5, No.3, 1994
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Table 1. Properties of Quinolone Compounds

Compound | Yield, wt% Melting Point, C
2 88.6(70)* | 310~312(>300)*
3 88.7(90) 141~143(142~143)
4 94.4(90) 284~285(284~285)
5 75.2(66) 227~228(227~228)
6 82.7 256.9%*

*The values shown in the parentheses are from the
references 7, 9
**DSC peak temperature

O

EX
=

d &4 peaks} 2850~2992cm~'of| 4], C=0
2% 2] & peak”} 1626cm™' & chemical shift
of vheht SHalo) olFolxe s % 4 Adeh H-
NMR ~#E7le] 74 3432 (4)o $12% pipera-
zine(-CH,)¢] 87}9] proton peak7} 3.85~4.03ppm
Welol WAHE Ao Mol HYE(5)Y TEE
a4 s

IR(KBr)em™ : 2500~3419(0OH), 3050(aromatic
C-H), 2850~2992(aliphatic C-H), 1711(C=0),
1626(aromatic C=0), 1538(C=C), 1270(C-0); 'H
-NMR(CFCO0D-d,) ¢ : 1.72~1.89(t, 3H, -CH,CH,),
3.85~4.03(m, 8H, piperazine CH,), 4.77~5.04(q,
2H, -CH,CH,), 7.49~8.42(q, 2H, quinolone ring Cs,
s—H), 9.33(s, 1H, quinolone ring C,-H).

Rl

3.2. SN UL TXEN

1-Ethyl-6—fluoro—1, 4—dihydro—4-oxo—7-(1-pipe-
razinyl) quinoline—3-carboxylic acid-dextran(6)2} T1=&t
2l

33E(5)9 C, 9AE vilsmeier reagentZ chlo-
rinationd}e] o] & dextran®} ¥H-$-A]#A norflo—de-
xtran FEALE 82.7% 9 F5EE Ay, H=A
2 256.9°C (DSC peak) ¢},

IR 28 =) 23} 2500~ 3419cm™' o] 4] nor-
floxacin®] -OH2] peak7} $41o] % 2. = 3100~3427cm™!
Ake]ol| A dextrane] -OH$J peak”} chemical shift =
o] broadd}A vlelstcl. Norfloxacine| 4] carbonyl
group peak+ 171lcm™'¢] -COOH¢} 1626cm™'¢]
aromatic ring C=0 peak7} A==, A= %
Akl e 1704cm "ol 4] -C=02] EA &4 peak
7} vyehd Zle 2 Bo} norfloxacin® -COOH7} —
CO-0-2 #A = e AXHH o2 BgFer).
'H-NMR 24239 A 1.39~1.44ppmel] Jept

T3t A5 A 33, 1994

peak= methyl group(N,—CH,CH;) <] 3Hel| ¢}
YAE Aoln, 4.69~4.94ppme)| vlehd peak:=
methenyl group(N,-CH,CH;) ¢ 2HS$} dext-
ran® haworth form(1’-H) W] 1He] &3 AR
7Zio|t}. Dextran®] haworth formol] $*g 2'~5-
H peakEo] 3.21~3.52ppm Ato]el| A vebtz, 3
4'-OH peakE-2 4.55~4.62ppm A}oloA] A=<
o}, 2k2 W 9ellA 2-0H¢ proton HAM] 7trE
FHA g ] FAEHUSE FAZ 5 Yk

IR(KBr)em™' : 3100~3427(0H), 3050(aromatic
C-H), 2850~2937(aliphatic C-H), 1704(C=0),
1630(aromatic C=0), 1483(C=C), 1270(C-0),
1010(C-0-C); 'H-NMR(CF,CO0D-d,) ¢ : 1.39~
1.44(t, 3H, -CH,CH,), 2.88~2.91(t, 2H, 6'-CH,),
3.21~3.32(m, 2H, 4'5-H), 3.41~3.52(m, 2H, 2'3"-
H), 3.64~3.77(m, 8H, piperazine CH,), 4.55~4.62
(m, 2H, 3'4-OH), 4.69~4.94(q, 2H, CH,CH; &
1H ,I’-H), 7.12~7.90(q, 2H, quinolone ring Cs,
s—H), 8.93(s, 1H, quinolone ring C,~H).

3.3 gy A

Ao AQRFEE A4 plates] HFs}el 37.0
+0.5CNA 18417 vk F 2004 AH 2 54
4t AEE plates YT sl Sgtoz
HAste] o] AAH FitA Y Ha LS A ¥
E (Minimum Inhibitory Concentrations, MIC) & #
shodcth.

Norflo-dextran Z3tA]eFo| thgk MICs(Table 2)
= Gram A AT Bacillus subtilis ATCC 6633,
Staphyloccus aureus ATCC 25923, Mycrobacterium
phlet IFO 3158 2 Salmonella typhimurium KCTC
19259 #FEol dfsi4] d=EAq norfloxacin}
nlasted zk7b 5ug/mle] FER 79 &S 94
3lod eyt Micrococcus luteus ATCC 9341¢]] tha) A=
80 ug/ml= 8ul) kgt FAS M & , Gram P4
AlEol W3t Aubzo g F3hA|oko 7 A 3A

- & BoFgch. Gram LA ATl Escherichia coli

KCTC 1039, Escherichia coli ESS, Klebsiells pueu-
mouice KCTC 1560 X Pseudomonas aeruginosa IFO
13130 #FE M= 22 Sug/ml2 =254
3 vlaste] fARE FHAES BoiF g ¢, qui
nolone| FF A7} AF-Foll thsted 254E Holx|
% ZAA™ norflodextran F#Aeke 244l Can-
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Table 2. MICs( ug/ml) of Synthetic Compound and
Commercial Antibiotics Against Represen-
tative Microoganisms

' Sample References Norflo—

Strains dextran®
Bacillus 5 5
subtilis ATCC 6633(+)?
Staphylococcus 5 5
aureus ATCC 25923(+)
Mycrobacterium : 5 5
phlel IFO 3158(+)
Micrococcus 10 80
luteus ATCC 9341(+)
Salmonella 5 5
typhimurium KCTC 1925(+)
Escherichia 5 5
coli KCTC 1039(—)*
Escherichia coli ESS(—) 5 5
Klebsiella
pueumouiae KCTC 1560(—) 5 5
Pseudomonas
aeruginosa IFO 13130(—) 5 5
Candia
albicans ATCC 10231 >80 >80

*Gram positive, "Gram negative, ©Norfloxacin, ¢1-
Ethyl—6—fluoro—1, 4-dihydro—4—oxo—7—(1—pipe-
razinyl) quinoline-3—carboxylic acid—dextran.

dida albicans ATCC 102319 dsfjAE ZAeAe B
54 kgt

Domagala[ 19] 5o 2J3l® C;8]x]ell carboxylic
acid ™Al keton, amide, ester, hydrazide, nitrile,
thioacid 5 oj2) & FEA VSelHAL T
o] A3 gAY ehA vehts Aoz deiA o
ot et B A7l AR 2EA
dextrane] ZA%= quinoloneA &FFA7} dj=
fARe a0t FEsithe e Ak o A
A #A4¥9 norflodextran F§Aete v 24
AAZ o4 shsAdel Jad AAS & & 9
, Ho 2 ATWEAYF invivo AYE F3}
Ab ojekEe At daliHelr & Ao Als
o,

9

<

=43
al

A7

£
=

B ¥ o 2

ot de

o
S
N
wl
oX
2
2
rife
=
2
_?{_1‘
N
Ao
=2
o,
oL
o
tu
—

|

ethyl-6—fluoro—1, 4-dihydro—4-oxo~7~(1-piper-
azinyl) quinoline-3—carboxylic acid®] C; $1X& Vi-
lsmeier reagent® chlorinationsle] o]& dextran}
k2 x]#  1-ethyl6-fluoro-1, 4-dihydro—4-oxo-7-
(1—piperazinyl) quinoline-3-carboxylic acid—dext-
ran AL At FHAG N Hx
ke A %% (Minimum Inhibitory Concentra-
tions) 24 Gram oFAld Bacillus subtillis ATCC
6633, Staphyloccus aureus ATCC 25923, Mycro-
bacterium phlei IFO 3158 ¥ Salmonella typhimurium
KCTC 19259 wiais} Z+2t Spug/mle] =2 79
kg9 AAstgdom, Micrococcus luteus ATCC
9341¢l s A= 80ug/ml2 8uf o BAE B
< ¥, Gram FAAHFE thste] Aubdo R F
Aekol] 73t AL WeF ek, Gram S F
Escherichia coli KCTC 1039, Escherichia coli ESS,
Klebsiella pueumouice KCTC 1560 % Pseudomonas
aeruginosa IFO 13130 55 iy 22 5ug/
mlZ WxEA7 vlwse] fAgk FFAHE HoF
olt}. &4, quinoloned A7} AFFel di3ho
AEAE BolA B AAY FHALINE 17
Candida albicans ATCC 102319 e 7F4Ae
BoF2) okt

4 A
B oxro 1992dr zAdishi sedtule
A& yhol AT EHIYFYY
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