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Gatifloxacin (GFLX, Fig. 1) [(%)-1-cyclopropyl-
6-fluoro-1, 4-dihydro-8-methoxy-7- (3-methyl-
1-piperazinyl) -4-o0xo0-3-quinolinecarboxylic acid]
13, BWHEEARSHICLVAIBINHF 0y R
HETHL . REPYIMEFHEFICIBEOF I VREE
HL, 2HEORFREREE (R, SK) PFEET L, L
L, ZOHREEHIFRSETHE Tenb, T I4kL
LCHEENTVA, RRUSHKDZEERBWIZBITS
FHBEEIZ DWW T, RF¥EERNEREZHVWENRT
NHME S 12X DRGSR, FFREREICHEE TR
ENGVESRTWES . —J, AFEMEOEENEN
Lo, FOIZT X IREGHROFNENDOERNEE
%P HEBRE T A 20121E, FRENOFEEMAK
R EREICMERET A ENLETH L, £ THRATRA
13, EEREIOBRIMEOBVEREAROEEEAE 7 O
<~ +rr974— (HPLC) L& 20 EEEE LML,
IhERHOCTREEREYICBIT S GFLX FEMEAED
KHEREL LB L2 THET 5,
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No. R999521, G9Y5334, G9Y5314) KIS (Lot
No. R999511, G9Y5343) i, Wi d HsksE (k)
BWTHEBR I N,

Diphenylphosphinic chloride (DPPCl) i, Sigma
Chemical Co. U Aldrich Chemical Co. 5,
L-valinamide |, Sigma Chemical Co. "6 #h %
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Fig. 1. Chemical structure of gatifloxacin
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(%) HARERFaEMITER), HEE—-271 Kk (10~
127 A, KE9.1~11.0kg, (Fk) HAAL —. 51—
TL) RUHEMST #7590 (KE4.55~6.85kg, (¥k) N
) xFNEFNHGT,

3. FRE RO HARRE OFREL

1) SHEIZ BT 5 AR R

0.5~1% DR XILSKRD T K I HEERKIEIHE T v b,
X, HFWIZEFNFNL0, 2 KU 5mg/kg D58 TH
RS- L, 2, 0.5 RO 2B:M%ICKBEEIRIC T A
L7ch=a—V, RiliERE 72 FREIRESBIRD S F 1
FRIFML 726

2) FIIIBIT BN B EE

0.25% GFLX K& Smg/kgx BV v Fx HWTHIL
SENIHEORE L7z, 501, U505, 1, 2,
4, 6, 8KUI0KEHETTFIMRIESIRD SIRIM L 720 F 72,
KBy — Y2l $5a, BOcE5%0~8, 8~24
RU24~48 BEI THIR 2 FRELL 726

3) oL H

Migid 37 CTH 1 REMIAFE %, =058 (2,000g,
1057) WCE D MiEE S L 720 RIGER RIS RE LD
ML, 2o LRELEIERFE L FRELL 7 & OFR
ks E T— 20 CTHEREL 2,

4. B RIL

1) RijALEE 5

Mm% (i) 2I3hR0.1mLI20.5M ) » EE#EE i (pH 7.0)
0.2mL ROV 7uuxy r4mL #mz, 105 BRE L
72o . (2,000g, 10%) &, Y7unx% s fE3mL

Serum or urine 0.1 mL

4 mL of dichloromethane

Extraction

Organic layer 3 mL

20 pL of triethylamine

Mixing

Shaking for 10 min at room tempeérature

0.3 mL of 1M HCI

Extraction

Aqueous layer

HPLC

M) FV7 3220 4L (0.143mmol) K& UFDPPCI
20 L (0.106mmol) #MMx 10MMEAL, EbI
L-valinamide {&# 0.5mL (#0.165mmol) %Nz 10
SR OWEIC LD IS 872, kIS, RISHIC 1M R
0.2%7:130.3mL # Mz CT104MIRE L, &1 (2,000g,
10%3) %, KE&10 L% HPLCIZ{EA L7z L-Valinamide
B (F9330mM) IZLLToORFEIZE )AL, Bl b,
L-valinamide 5§15 1.5g # SM/K#EE{L+ bV 7 4 3mL
THEM%R, oy rzuonxs > 30mL %z, 1#R
BE LA, RIZ, Yruouxy yBiEoRL, ZhiCE
KT b U 7 A MAERAKE T4 CTREL
(Fig. 2),

2) HPLC &%

SHH A 4 & L Tlnertsil ODS-2 (91%4.6mm X
E&250mm, Y—INVHATUR) EHY, ZhIH—
K717 4 & L Clnertsil ODS-2 (N1E4.0mm X £ & 10mm,
VIV HALUR) REE L, WTLRER, AT
LA—=T v (V=T H AT A 556CHI) T40CTIfR
FeL72, EEHBHMELELTOIMY Y/ 2% /) — N
(7:3) &%, EMHBEMHEELTO.0IMY) VB/ A5/ —
W (7:3) #FRFNA, {#1.2mL/min THEHL
2o 20X NT T LI, BHEIEE 295nm, #HEKE
485nm |23 E L 72 e E bR (HAZ F-1050) (2
LML, 7ox b7 — Y 0EEE (B D-2500)
WX DR L 7o, AERRA BRI, EWRmEE
Lruv 7L EOY - SHENS, RANTEREIZE
DEHLBERP RO,

0.2 mL of 0.5 M phosphate buffer (pH 7.0)

20 uL of diphenylphosphinic chloride

0.5 mL of L-valinamide dichloromethane solution (ca. 330 mmol/L)

Fig. 2. Procedure for determination of R- and S-isomers of gatifloxacin

in serum and urine.
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5. JFRVEMRO L-valinamide FE AR,
|2 F DS AT

EiRoEgEc B CHW YT AT LA v —FEkt
G xRS A 720, LTONFETRIKL L-valinamide
EDVTATLAT—R ALK, FOMBERTE
T-72,

RAEEH 100mg # 25mL DY 700 2 ¥ L IZERL,
CHIZP) ZF VT 2250 4L KRUDPPCL 200 L&/
2 72, L-valinamide @ 2mL Z MR @I L A5 —
MG S 70, RUSEH % IMIERE 30mL (5mL X 6) T
%, 0.5MAKEELF M) A THAIL 72, SRIZAY / —
V6mL, 2WT, AK6mL TiFitEfb L 7Bt 7 4
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3mLONRYE LY RUK/ A% /= (T:3) Tk,
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Fig. 3. Typical HPLC chromatograms of human plasma and urine.
Eluent : 0.1M phosphoric acid/methanol (7:3)

1: Unreacted gatifloxacin

2 . L-valinamide derivative of R-isomer
3. L-valinamide derivative of S-isomer
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R T . RERBELEBIT2REUEROSBIIRIFTH Y,
HEFWEST LTI 7=V 3D N7,
TERRE &M RE OV TRIK, SkE $120.02~
5.0 ng/mL, FRAFHIOWTO0.1~25 ug/mL Th - 72,
REMOMBREILMEE R ORAFIZOVT, FEME
TO0.9990L EofEstE & -y HNEBRME (8RR 13,
IMAEFIEEEAS0.5 ng/mL D & ERAT3.9%, SHET4.3%,
PRABEEASS.0 ug/mL D& ERIKT2.2%, SHEKET2.5%
ThH-o7 (n=5),

RETHRHLZ, VYTA7FLA~—FE{bE% Fig. 4
1R T o RIED L-valinamide iFEK{LA B DO MS &
RZMVERELLZESS, [M+H]' ELTm/z 474
MHESN, FELKIE 2 MEGEL 72 (Fig. 5).
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HRIIRET R, RFEMEKEEL (S/RIL) 1,
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Fig. 4. Chemical structures of gatifloxacin (A), L-valinamide (B), and
L-valinamide derivative of gatifloxacin (C).



128 H &AL % & 5% & M &t SEP. 1999
[a\Ee>} Lo
<= s
100 —
. .
i =
=) .
2 . <
S = S [M+H]
EE
- o~
- — o~
- < ™
—_ . [a\]
E So | o %
- ™M ™
O_— ‘,'I‘V'L}“h | Iill'llll'"llllllll'llljl-'lllu-!llll'lll!hl'“II'lll'Illll'l‘l']"I'l!='=!=!I‘JI'l'l'['l‘l‘l|'lr7£l'l'|'
100 200 300 400 500 600
m/z
Fig. 5. Mass spectrum of L-valinamide derivative of R-isomer.
Rat (10 mg/kg iv, 2h) Dog (2 mg/kg iv, 0.5h) Monkey (5 mg/kg iv, 2h)
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Fig. 6. Typical HPLC chromatograms of serum following intravenous administration
of a single isomer of gatifloxacin in rat, dog, and monkey.
Eluent : 0.01M phosphoric acid/methanol (7:3)
A before administration
B : after administration of R-isomer
C : after administration of S-isomer
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Fig. 7. Serum concentrations of R- and S-
isomers of gatifloxacin following oral
administration of 5 mg/kg of gatifloxacin
in monkeys (mean®SD, n=3).

Table 1. Pharmacokinetic parameters of R- and
S- isomers following oral administration
of 5 mg/kg of gatifloxacin in monkeys

Parameter R-isomer S-isomer

Cmax (ug/mL) 0.77+0.01 0.80%0.02

Tmax (h) 3.3+1.2 3.3+1.2

T. . (h) 2.6+0.3 2.5+0.4

AUC.  (pg-h/mL) 4.10+0.23 4.29+0.19

AUC, . (pg-h/mL) 4.67%0.35 4.85+0.40

Urinary excretion

(0~48h, % of dose) 26.35+3.54 26.51+ 3.39

Each value represents the mean = SD (n=3).
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Fig. 8. Cumulative urinary excretion of R- and S-
isomers of gatifloxacin following oral
administration of 5 mg/kg of gatifloxacin in
monkeys (mean=®SD, n=3).
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Pharmacokinetics of gatifloxacin,
a new quinolone, and its enantiomers .
II. Enantioselective method for the determination of gatifloxacin
and its application to pharmacokinetic studies in animals

Masaaki Machida, Shigeru Izawa, Wataru Hori,
Ryozo Ishida, and Hiroshi Uchida
Central Research Laboratories, Kyorin Pharmaceutical Co., Ltd.
2399-1 Mitarai, Nogi-machi, Shimotsuga-gun,
Tochigi 329-0114, Japan

Gatifloxacin (GFLX), a new quinolone with a chiral center in its structure, has been developed
as a racemate because its two enantiomers have almost the same antimicrobial activity. An
(HPLC)

the simultaneous determination of two enantiomers of GFLX in biological samples.

enantioselective high-performance liquid chromatographic method was developed for
This method
was based on the derivation of R- and S-isomers in plasma (or serum) and urine with optically
active L-valinamide, followed by the separation of these diastereomers by reversed-phase HPLC.
The pharmacokinetics of GFLX and its two enantiomers were investigated in animals using this
method. No interconversion of the enantiomers of GFLX was observed on chromatograms of
serum following intravenous administration of single enantiomers in rats, dogs, and monkeys.
Furthermore, there was no difference between the two enantiomers following oral administration
of GFLX in monkeys with respect to disposition in serum and urinary excretion. These results
indicate that R- and S-isomers of GFLX have similar pharmacokinetic profiles in laboratory

animals.

enantiomers of ofloxacin in biological fluids

by high-performance liquid chromatography.



