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Dt 77 ARSI BERCH LT, By EEkY
TTHLWEY FY AL EVBRAEDEY T, invitro T
Nalidixic acid(NA). Piromidic acid(PA). Pipemidic acid
(PPA) L b HiBkfFRIN3 {, Norfloxacin(NFLX) &R U
BETHHM, invivo TIXIhb 4EFL HENTV 5B,

4, AT-2266 DEGHNBIBRBRO—BRELT, - b,
%, $ABIVE BT ARBCOVTHRHLLDOT, 0
BERYBET 5,

I. RBHEGSLUEE

1. FAR IURE

AT-2266 (Lot No. T81008) i X UMM ESR 7-
amino-1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naph-
thyridine-3-carboxylic acid(M-1), 1-ethyl-6-fluoro-
1,4-dihydro-4-oxo0-7-(3-oxo-1-piperazinyl)-1, 8-naph-
thyridine-3-carboxylic acid(M-2), 1-ethyl-6-fluoro-
7-(4-formyl-1- piperazinyl)-1, 4-dihydro-4-oxo-1, 8-
naphthyridine-3-carboxylic acid(M-3), 7-(4-acethyl-
1-piperazinyl) -1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-1,
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Fig. 1 Chemical structure of AT-2266
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Chart 1 Separation procedure for metabolites of AT-2266 in urine
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adjusted to pH 2 with IN HCI
extracted with CHCl,

! ]
H.O CHCls
adjusted to pH 7~8 evaporated
extracted with CHCls residue
| L
H.O CHCl, HPLC
- \ - M- A\ -
extracted with CHCl, evaporated (M-1,M-2, M-3, M~4)
containing 1 % of _
ethyl chloroformate residue
HPLC
H.0 CHCla (unchanged AT-2266)
evaporated
residue
|
HPLC

(M-5)
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Fig. 2 Typical chromatograms of urine extracted with (A) chloroform
and (B) chloroform containing 1% of ethyl chloroformate
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M-2 M*iXAT-2266 X h 14BBHE\'m/2334 &%
fex, m/z290 (M*-COz) &
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ey BIEAHEYRE, REMLGKL Y 2~ 100551
(Table 1), RAF EREHEABEM L7,

4. RBEWHOHEENE

fR#Y (M-1~M-5) (%, AT-2266 & RRREL HE
ARY T ARRLICH, HEEMEITRELED 1/3~
1/10if/ETF L7 (Table 2),

m. # -3



VOL.32 §-3 CHEMOTHERAPY 29
Fig. 3 Mass spectra of AT-2266 and its metabolites
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Fig. 4 Metabolic pathway of AT-2266 in rat, dog, monkey and man
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bt

M-1 /55 M-51%, WTFhi 5oV BRrElxh
1-R&#MTH Do M-2, M-3, M-4iz N FIBEIC oxo

W( ool ¥
(

——= AT-2266 Glucuronide
coon
Rat

\\

8 H.Luk

‘n Gl

l
NHLCHCHNHG N AN
cool F%

M-5
Rnt Rat
Dog Dog
Monkey Monkey
Man Man
Table 1 Partition ratio of AT-2266 and

its metabolites

Partition ratio

Metabohtes B (CHCls/H:0*)
AT 2266 0.9
M-1 | 2.9
M-2 ! 2.0
M-3 40
M-4 >100
M-5 0
AT-2266 glucuromde 0

*0.2M phosphate buﬁer pH7 4

Table 2 Antibacterial actlvny of AT-2266 and its metabolites

MIC (#g/ ml)

Organism — - e
.AT-2266 M-1 M-2 M- 3 M-4 M-5
S. aureus 209P, JC-1 0.39 >100 6.25 3.13 3.13 25
E. coli NIH]J, JC-2 0.2 1.56 0.78 1.56 3.13 | 6.25
E. coli Kp 0.1 1.56 0.1 0.2 0.39 ! 3.13
S. typhimurium S-9 0.2 1.56 1.56 1.56 6.25 | 6.2
S. Aexneri 2a EW10 0.2 3.13 1.56 3.13 6.25 6.25
V. parahaemolyticus S-1 0.2 6.25 3.13 1.56 3.13 6.25
P. morganii Kono 0.2 1.56 3.13 3.13 12.5 t12.5
K. pneumoniae No. 13 0.2 6.25 6.25 3.13 | 6.25 25
E. aeragenes ATCC 13048 0.2 3.13 3.13 3.13 6.25 12.5
E. cloacae 963 0.2 6.25 3.13 3.13 6.25 6.25
C. freundii P-6802 0.2 6.25 3.13 3.13 12.5 25
S. marcescens 1FO 3736 0.39 6.25 12.5 6.25 25 | 6.25
P. acruginosa Tsuchijima 0.78 50 12.5 12.5 50 50
P. aeruginosa No. 12 0.78

100
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MmU7z(Table 1)o FRDOMAMAIL PPA TH HeE 2T
Bh, ZhizexsovBoRBick h, TolEHiMH
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KRAMI: AT-2266 » FEEDIEAR 2 b5 2%RL
fohi, PUEETEHMEL 3 ~10 f555 < (Table 2), PPA® %
NFLX' 04 & RO % /R LT, FFIBL % O
Reucis, 8%, e b L HICKEGEIKTS T,
KAz icv e, K@D in vivo TOHEEHSEA
DBIS NIV D L HERIZ NS,

RMYOSMRME 1L, ~ T ATHF ILTL 525
AT-2266 X [F#E 5,000 mg/kg LA EE55< W, KR#tHD
BUE~DBE L MEVRDLEZBR S,

(RBRIIRS - FRFISA%4E 4 B ~55% 4 A 3 X UHRFIS6410
A~56%118)
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PHARMACOKINETICS OF A NEW ANTIBACTERIAL AGENT AT-2266 [
METABOLISM OF AT-2266 IN RATS, DOGS, MONKEYS AND MAN

YuTAKA SEKINE, TosHIKAZU YAMAGUCHI, MIE Mivamoro, REIKO Suzuki,
Kojt YosHipA, AKIRA MINAMI, SHINICHI NAKAMURA and MasaHISA HAsHIMOTO

Research Laboratories, Dainippon Pharmaceutical Co., Ltd.

Metabolism of a new synthetic antibacterial agent AT-2266 [1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-7-(1-pi.
perazinyl)-1, 8-naphthyridine-3-carboxylic acid] was investigated in rats, dogs, monkeys and man following single
oral administration of AT-2266. Metabolites in 24-hour urine were identified by comparison with authentic
materials using high-performance liquid chromatography and mass spectrometry. The results were as follows.

1.  Five metabolites together with the unchanged AT-2266 were identified in urine of rats, dogs, monkeys and
man : 7-amino-1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic acid(M-1) ; 1-ethyl-6-fluoro-
1, 4-dihydro-4-oxo-7-(3-oxo-1-piperazinyl) -1, 8-naphthyridine-3-carboxylic acid (M-2) ; 1-ethyl-6-fluoro-7-(4-
formyl-1-piperazinyl) -1, 4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic acid(M-3); 7- (4-acetyl-1-piperazinyl)
-1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic acid (M-4) and 7-(2-aminoethylamino)-1-
ethyl-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylic acid (M-5). In rat urine, the glucuronic acid
conjugate of the unchanged drug was also detected.

2. The amounts of the metabolites excreted in urine was less than that of the unchanged drug as judged by
the chromatograms.

3. All metabolities except for the glucuronide showed a similar antibacterial spectrum to AT-2266, but their
potency was about 3-10 times lower than that of AT-2266.



