VOL. 43 S-1

F v b, FIBIUE MIBITAGPFXDOAH

Grepafloxacin DR AN BIRE (IV)
—Zv b, HVBILUOR MIBITFTAHERH—

Bl 2 - ANBIED - &R - AR B
MARER - HREFHF - NEIER
KIR PR S+ 18 B A 22T

Grepafloxacin (GPFX) & % \ 3 [“C]GPFX # 0% 5% D F v b, BB LUE PIBITS
RFIZOVTRE L, LTOBRMEE S,

1) eMRBIUT v MR, BEEAVWTRBIEDEREL, Voo Biasdk 283
Glucuronide3 & UF 4'-Glucuronide), #EE¥8-& 14 15 (4'-Sulfate), 3-X FIVERT I VI
HENTACBH EW45E (DM-1704, DM-1705, DM-1706, DM-1725) B L UFF / 1) Y BS{L A F )V
FEOKERL S A EY 278 (DM-1722, DM-1723) % HBERIE L 72,

2) b MMERIIBITEERBEDIIDM-1705TH o 72, RPTIIKG K720 F T2/t
HEM & LT, 3-Glucuronide (4.0% of dose, KL F[E#), 4’-Glucuronide (3.5%), DM-1705 (3.0%)
DM-1704 (1.3%), 4'-Sulfate (1.0%) 33 & U'DM-1706 (0.2%) 75588 b7z, ER TIdik5-£728
METICRBEWE LT, DM-1705 (2.6%), DM-1704 (2.1%), DM-1725 (1.9%), DM-1706
(1.8%) B & U'4"-Sulfate (1.3%) 25FED S 7z,

3) HEMEBIUMMET v PIIERIIBITAERBEDITVTNIZBVTH 3-Glucuronide T
Holze RPIIBITAERBIEYE, HMET v FTIEDM-1723, MM v b+ Tid3-Glucuronide
Thotlo TRETIZBITLERBEDL, WTFNIIBWT L4 SulfateTH o7z, S5 ITH
WSy PIRBHFICBI S ERBEWIL3-Glucuronide TH - 720 —F, HMT v PR TIX
GPFXAFHPIAE ST REIREE D 90.5%LL ERRD b, NHEMIIIL A LR ONEho72,

4) HNVMBEFICBTEENHEWIIDM-1704Th o7z, TRRFICBT B ERBED T
DM-1704, EFIZ BT 5 ERHEWIL4 SulfateTH o 72,

Key words : grepafloxacin, &, 7 v F, ¥, ¥}

Grepafloxacin (GPFX), (&) -1-cyclopropyl-6-fluoro-1,
4-dihydro-5-methyl-7- (3-methyl-1-piperazinyl) -4-oxo-3-
quinolinecarboxylic acid monohydrochloride {%, K3F 8
ERCHRESN 22—/ 0V ROFHEABIMEE
T, 75 LBHEB L UBREEICH L TLEBOHEA
RIFTLEBAENEZR LYY, D RITF 2 BT
HERT &5 O IR BSEGE % 150 L T 5 FHEELYE
KXTEROMBEEL L THEFTH b, HALIZBRIC
GPFX B & U'™CIE#GPFX (["*C] GPFX) % & f B |2 #%
5 L7=BBOWRIY, 54 B & Ok DV T L7z,
AHTIIGPFXORB WO PICTHI L2 HME L
T, GPFX#% & }2400mg/body® A& THROKE %D
4%, kB & V&, [“CIGPFX#% F v M Z40mg/kgD HE
THEORSHOME R, #, BB L O, [“CIGPFX
EHEME V220 mg/kgd A E THEHE D% 5% O MAE,
RBLUEIZBT HRBED IOV TR LD THRE

T5,

I. XBMEELVHE

1. ERLEY, aBERB L URHE

GPFXRBRZEHEEIIBVWTARLA-bDEFEHL I,
[M“CIGPFXIZ7 ¥ ¥ v 1t (UK) IZBWTER SN, kK
METREI$1.89, 3.11, 3.29% 5 21X 3.40MBg/mgT & -
720 MAHMEFMBEIX, 5 T AIZTSK ODS-80Tw (4.6mm
$X150mm, RV —), BEHMEIZT & b= b ) V-K-FEER
(A¥E 5:95:1, B 45:55:1, v/v/v) % 91%: 9% (A% : B
) 25 0%: 100% 505 T 7Y T b, 5020
mMEEERF P T 4, 01%) VBTN MY V=
7:3(% 5\ 1373:27, v/v) & IV AHPLCIZ & ) 97%LL E
ThHo7,

FRHEDORED/-OICUTIRTESREZ AR L
7%,
DM-1704; 7-[(2-Aminopropyl) amino] -1-cyclopropyl-6-
fluoro-5-methyl-1, 4-dihydro-4-oxo-3-quinolinecarboxylic
acid, DM-1705; 7-[(2-Aminoethyl) amino] -1-cyclopropyl-
6-fluoro-5-methyl-1, 4-dihydro-4-oxo-3-quinolinecarboxy-

'T771-01 fEET)IAETHIE ZREF463-10



= B ¥ Mk R M

JULY 1995

lic acid, DM-1706; 7-Amino-1-cyclopropyl-6-fluoro-5-me-
thyl-1, 4-dihydro-4-oxo-3-quinolinecarboxylic acid, DM-
1714; 1-Cyclopropyl-6-fluoro-5-methyl-7- (3-methyl-4-hy-
droxyl-1-piperazinyl) -1, 4-dihydro-4-oxo-3-quinolinecar-
boxylic acid, DM-1722; 7-Amino-1-cyclopropy!-6-fluoro-
5-hydroxymethyl-1, 4-dihydro-4-oxo-3-quinolinecarboxy-
lic acid, DM-1723; 1-Cyclopropyl-6-fluoro-5-hydroxylme-
thyl-7- (3-methyl-1-piperazinyl) -1, 4-dihydro-4-oxo-3-qui-
nolinecarboxylic acid, DM-1725; 1-Cyclopropyl-6-fluoro-
7-hydroxycarbonylmethylamino-5-methyl-1, 4-dihydro-4-
0x0-3-quinolinecarboxylic acid

HPLCO AERIZ M) K & LTIk, OPC-17203; 1-cyclo-
propyl-6, 8-difluoro-1, 4-dihydro-5-ethyl-7-(4-methyl-1-
piperazinyl) -4-0xo-3-quinolinecarboxylic acid, % F\ 7z,
RBEYOER B L UATIREY R I, WIhbRER
REBMRIITER L7,

B-Glucuronidase (Type B-1, from Bovine Liver) i3 7
THPHEAL, MOREIIETHRORESFKD S5 W
ks a< b7 7RAERAV,

2. WEHH

(1) HEERE A

b b RIE, GPFX#E M%) Phase IFBR”1Z B\ T, GPFX
%300 mg/body®FET 1H 1[H 7H M RERSKOK
SHBEH B L URREKS%24M E TIHE O MR
ALz, 7 v MRB L UREIHIE, GPFXd 5 Wi [“C]
GPFX®D 7 v MIBITH2BROBEGHOBIL, 5B L O
PEMHRER Y I BT, 40mg/kgD B THEREOKR SR
24 E T ONRB L USHM E TIBELON-JE
TEERLZ.

(2) E=ERFEH

bt b, RB L FE L, GPFXAZOH| Phase IFER" IZ
BT, GPFX %400 mg/bodyD A& CHEZEO#%SE (K
ERIX4S6) #£0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 24FF [ C
Bon/-mig, BIUKREZT2EBEITIIHLONTR
BIUEEZFERAL,

Z v M, BB B L ORI, 3ASRL7ZHERIC L nig
LB RERA L

Sy PRB L UEIX, [MCIGPFXD T v MIBITAH
BIUICBVT, REZU4FM I TICEARBEES RSB
SUEZFEA L,

YIVIEE, KRB L UEE, [“CIGPFXDH VBT 55
BYICBWT, [“CIGPFX2 BOHKG#1, 2, 48 L U8k
IO NomEE, 5 %72 CICBRIES W
RBIUEZERLZ,

% BERELL 72 &3NS, WERF I T—20CLLT CHAE
REL7,

3. BAER

(1) EHEY

MEMES v b, Sprague-Dawley %7 ¥ b (5 5 \itg
W, F v — A 5—) %458 MO TFIRFAET%RERL
7oo MAROMEINIE 108~261gThH oo FMEAES
L UBERIE, BEE23+2TC, BEEOLI0% DRETT
EMiL Iz, Tk E LTIy FHEERALMF +y
IV ¥ IVEERE) &5 X 7o Af, R IRH L6 AT A & ik
M IR L7 KIZETOMMIC BV TEBEIE
i) = A

(2) #HEHEOAB

[“C)GPFX 3 JFHEMGPFX CHAEMML, BEKin
L THREME Uiz, &5 OMAEIL, M4, FHRNE
Ti38 mg/ml, JBIHHRENEE Ti320 mg/ml& L7z, BGRFE
PEERBE OG0, LR DB IRIEEL DB S5
L4680 F OB (342 kBq/ml) 2 A L7,

(3) HEERBIUERSHE

4, s & OCREHIRIEE Tld, 40 mg/kgDFHETY
YEERBWTHBZORS L7z, BIFERARE TR
%3 ml/kgD HETH_IEBRNES L7,

(4) FHEOEE

%5705, 2 4B LU SEER I EEE T — 7T VEKELT,
PEER T REARL D~ VB LoD ) YV EBWTER
mL7. BoN-Mmi%1800XgTI05 M E L8 L
TME%EB7. ROTHI0 mDEBELEK % FIKH»5
EAL TH Y B LU BUER, M &2/ L7, BBt
BIUVHEEY-2V— a3 VEEORIX, BEEAI=
2—LVEFEBALLE®ES v MZ[“CIGPFX%2 5% &
LK== r—JICEAEL, &5%0~6, 6~24k
B (B AT S IR A BR T30~ 2485 F9) (2 Pkt S h7-fBrH B &
U570~ 24 BB I HEME S U7 PR A 3R L 72,

4. RBEYOHE, FE

(1) e bRPLOHE

 MRED S OB EY OB B IIFig. 11K OEE
PEICEDERLZ, ThobbEBLARE, TN
4 FXAD2¥(ANVH /) A S hiIZF ¥ —T L, HEAT
P&, 50% XY/ — VB LU Y /) — VTIRREHS
iz, A¥ = VEHES BT ERER BEZEEK
\CBEE LEEBR T F OV CHIE L7, BT F VB R IRMG
L, VEDKICEB#EE, HPLC 1, 28 X U3 (&fH4136.
RT)IC &) BV % 4TV M-2, M-3, M-4, M:5, M:9
21872, 50% A ¥/ — VB HES T T gk, BE
REREKCEERL, BRI SV THE Lz, 61K
& #0.1 N¥aFs CpH 3-8, BEEE T F IV CHIH L7
BRI FVBE R L, BRELVEDAY ) —VICEE
f@t%, HPLC 438 X U512 & ) SEURSELZ 1T\ M-6, M-7%
B’izo KBIZBETRNER, BREXIEORAY /WK
AR S ¢, HPLC 512 & ) SBUERL 2 T VWM-8 %1772

(2) v VRIPLDOHEE

Iy MRIZE MREFBICT ¥ 28— 5 4 FXAD-28T
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WL, B HNI50% A 8/ — Vi HES % WA R EERR
TF L THM L, BB T VG £ iR, B LR
2% ) —VIZEEM LHPLC 612 & ) S EUREHB % TV M-10
%187 (Fig. o

(3) v MEHDOOHRE

5y MBI MR ERBIBRIST 23— F 4 FXAD-2®
CREL,BLNT50%X Y/ — VIEHES & KR,
Fig. IR L7-BEIC & 0 SBUBRZ4TWHPLC 712 % )
M-1%2153720

(4) RBEYOFEE

B L7 ARBREY 7.8 & OISR TR MT, 6.1
FTHPLCIC BV A REFFM DL, 4. (6) (SR TEEE SR
ENFRIZEYVEE LT,

(5) 3-GlucuronideDEEFESTMEIC X 5 MRES

B & #E 8 L 7-M-1% 0.2 MEEERSR K (pH 5.0) 0.1
miCEB L, 0.2 MEEBRREWISB L 2p-/vrn=
¥ — ¥ (1460 F unit/100.1) % i1 2 T37°C T 18
£ % ax— Mg ZD20pl%6. (2R L72HPLCRHT
THHT L7z,

Urine (1000 ml)

Amberlite XAD-2
(200 g)

v Y

50 % MeOH (500 ml) MeOH (500 ml)

Concentration Concentration

50 ml H20 50 ml H20

Extraction by EtOAc
50 mIx3 times

50 mix2 times

H20 layer  EtOAc layer H20 layer  EtOAc layer
(HPLC 6)* Concentration
HPLC 1
M-10)*
HPLC2 |HPLC3 |HPLCI
Adjust to pH 3
with 0.1 N HC1
M-2 M-5 M-9
Extraction by EtOAc M-3
50 mix3 times M-4

.

H20 layer EtOAc layer
Concentration Concentration
HPLC 5 HPLC 4
(HPLC 7)** HPLC 5
M-8 M-6
(M-1)** M-7
Fig. 1. Fractionation of metabolites of grepafloxacin.

* : Isolated from rat urine, ** : Isolated from rat bile

Extraction by EtOAc

5. HBEMDOTER

BREHE D O A Lo kil DAL I - THHETE,
HPLCIZ & 0 4 #7F L7zo & MEEHIC B 5DM-1705,
17048 £ U°17061 PERIRH#E I X ), DM-1725, 4'-Sul-
fate, 4'-Glucuronide (X GPFX Dfreefd CRZEILMA) 1IZHRF L
TERLZ. v FBLUF VORIV T,
HPLCH #7th % DB 30 T L 128 L, £7 7 7
33 VIZACS I®(8 ml, 7Y v L) #MATHEY ~
Fl—arhory—llT&757avilgBF3N
LGt A NET A LICL YV ER LS. SRBFD
RBEDOREIL, SHIERD S\ VSRR Z F—%
fFDOHPLCIZ & 0 447 L, FRepIG M & HLBE L TAT o 72

T/, 9y MM IZERD 5N -DM-171 LI RELE
DAFIVIATNTH Y, MR FER LA
% ) — I & o T3-Glucuronide» 5EH] L7-db DL E
AON-DOT, FEEN/2DM-1711& 1L 3-GlucuronidelZ
MEL, Bk T v MEHSIZEED LNz *EIZEL
7S B BEEY 13 3-Glucuronide 2 &5 BUR A BLEF ICAER T 5
ZENBEDOONLDT, EREENxENORHEWE L
3-GlucuronidelZim& L 72,

(1) MmigEoRTLIE

BRI -3 CAER DAY 7 — NV EMAERE - RE
%, 1800 Xg Tl ML BE L, EEZHRNL 72, &
DERIEZBERVEL, BN EEEEDLETRET
BREE Lz, BONFREICLEDAY /) —VENZ
BfE%, HPLCEOSRE & L7z, 7272 L MO E
(X, M3 (1ml) (2 P9 EREE #HE (OPC-17203, 100ng/10
pAF 7 —=)V) EREMLTHEY, MmHEEE—mE L7,

(2) MiOwETLE

BREL 7O —ERIC2EEDEEKREMZAED A
A, 3MEEDAY J—VEIMZEE - IRE, 1800XgT
100EELTE L TZEDO EEXRI Lz, Z OB
BEZVEL, BOoN/-LEZEGE CHRIETRMEZEL
oo BONTBIEICVEDRAY J— IV EMNZERE,
HPLCH#E & L7z,

(3) RBLUMEITORTLE

v MR, BBV IVERE ABxEED L VI
1800 X g T1045 M= .08 L7- EiE X HPLCHRA & L
770 ¥ MERIZ 0~24, 24~48, 48~ 728 T & IZB A2,
EEAKEMATHRL, £0Inlic AEEEDE (1pug/
10ul A% 7 =) &@mLrz, ThEHER - REH1800
XgTI00EE LA BEL, Z0LiEXHPLCHO K &
L7z

(4) HEoRLE

R L 7-EIIEFEKREMZ AT F A4 X%, 1800Xg
T104 L0 e LHE L7, B % REUE, FREIW
50%, 60%, 80% A ¥/ — )3 X 1F0.1 N¥EES% % 2 [F
BRiC LT L7z, SEESRIBMIEHRA L, £ ToMH’K
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&b TIRE TR E %, REZVEDA S/ —
W LHPLCHORK L Lz, b METIZARFEKEM
AREVFAXL, 2001 IERIEREM K (Lug/10ul
Ay 7 =) BRI, LA

(5) & MERH13-Glucuronide®SE &

FR 200pl % BB K TL1ERRE, £0 200411202 M
EEBRARMEHE (pH 5.0) 1.9 mlZ MR 720 S DIEMIZ0.2 M
FERR RSB L 72p- I v u= ¥ — i (1460 F
unit/100ul) 2N %, 37°C 18RI 4 ~ F 2 ~X— b L7
COBEBWHPORELERE ZHPLC" TER L2 BE
SIRZDORELEIRE D & BEFE SR O RELHRE
ZLB| %, 3-Glucuronide®® & L TEE L 7=,

6. EEWEs O~ 75 74— (HPLC)

FEL L T510H 5 \Iid512BHPLCH » 7 (Waters)
680 &!solvent programmer (Waters), UGKEI A > ¥ = 7
¥ — (Waters) » 2 WX 71283 > 7 v 7ot v -
(Waters) % i\, #HH12SPD-6A& % \» (& SPD-10A UV
BHi2F (BRH KR 280nm, Bi#&) B X URF-535B & MR H
232 (Ex; 285 nm, Em; 448 nm, Bi&) T4T> 7=

RHFEWOSBUER X, # 5 & 1L TSK gel ODS-
80Ty (7.8mm¢g X 300mm, 3V —) %, BEIHHL LTT &
P b NV—Kk—EBE % FTRROEE (v/v/v) TREL
b %AV, HEIX3.0 ml/min, SHTBREIRERTIT-
77

HPLC 1;37:63:1 HPLC5 ; 35:65:1

HPLC 2 ; 25:75:1  HPLC 6 ; 20:80:0.2

HPLC 3 ; 35:65:0.2 HPLC 7 ; 10:90:0.5

HPLC 4 ; 40:60:0.2

RFBEDOREK, AREREOLEB L UEE T,
# 5 A IZTSK ODS-80Ty (4.6mm¢ X 150mm, BV —) %
B, JE#&iX1.0/min, FHERERIZRTHIT L. B
ML LTTE b= bV —K—EeBE (AT 5:95:1, B
45:55:1, v/v/v) 2B, THOLZLUTIZRT 70y s
UNMB L 0 (-3 il DY A

AW BilL curve
initial 91% 9% —
10 min. 80% 20% 6
42 min. 25% 75% 5
48 min.’ 91% 9% 11

* ; 2 5\ {E50min.

LBEHRERLDOEETE, LEIZELTTERF= b
JVOEIEEBEERE LT,

7. BESTARY LIV (MS)

EL-MSi%, 9020-DFEIEESTEN (BE) ICRH # B
AL, MEZE X000V, 1 F VLEEIZ70eV Tl
£ L7720 FAB-MSIZ, IMS-SY102E E B #TEH (A AEF)
FHW, 4 4+ V{LEIZFABTITW, < bYZRELTH

F M A positive D eridm-= P IRV I NVTF o~
VBIUOZ) &Y %, 14+ v BED negativeD A
m-= haRYINVTLVI-NERVTHE L,

8. MMEAI WA~ bV ('H-NMR)

AC-2003 5 13 AC-250 IRl A 3¢ "8 2% & (BRUKER)
% F\v>, 8% % DMSO-dg, Pyridine-dsd % V2 1ZCDCly iz
i L THIE L7z 72 BLEIE L TD0DEMS 5 it
BE2ZELSETHE L.

9. BEREDIRIE

BREPOMGTERIIAES Y FL—arhyvs-
(LSC-1050 % 7212LSC-3500, 7 T %) THE L7z, %45,
BHR R DR IEITV R ERIFIC K 5 F v >~ RVl
L0707,

10. b M4, RB L UEPRELERE

b MM, RB LR ICBIT B REBiRER,
Phase IRERCORIERHER" 25 IA L7

11. EBYHEH/ ST A — 5 DR

M 4R iR DX BRI B/ FEICL D, AUCHAKE
EICEDEH L,

12. FHENHEMH

ZHREMEIZBNTHIFIFILLT H 5 v X35 1414
ND (Not detected) D341, NDZ0& L CFEELZEHY
L7z 66IR4BILL Edp B W id 36261 LL L ANDDES
T FEMEONDE L7z,

I. & 2

1. RBEHOKRE

GPFX%# & O#%k 5% D MNROHPLCZ U< b/ 54
#Fig. 21C/R L7z I bu—VRTREDLILY
¥—7%, ThENRFEROMEICM-1~M9& LT,
Ty MRBLUBEHDHPLCS YA 7u~ b7 74%
Fig 3(b) BX U (IR L. T v MRAEICIKE MRA
IR OB EPUNIZE — 7 HED 5 hM-10¢
L7ze v FEHTRT2OE - BTDLNH L
FHBHVIET Y MRBIZBD O N RBEWELRALE-
7 THotzo 725 v FBHHIZIEIM-1 (3-Glucuronide)
IV RFHEEOFEV2ODOHEOE - PEDLAL
(Fig. 3(d) FIZBVWT*EITRL), M1iZ5v ME
i M-2~M-9ik & MR, M-1013 5 v MR % FhEIGH
HAB L LT, Fig LIGR LA EREICHE > TELHE
BRI,

2. REEWORE

(1) M1

M-1i3FAB-MS®negative ionE— FiZBWTHFA4
YE¥—2 (MH)" ¥ LTm/z534% R L, H#FEIL535¢
ZZ 607 (Fig. 4(a) ZNITREEE Y EEHN
176% <, vy u v BaakhTh b I L HTRBEE NI
F 7:M-1D'H-NMRIZ B} 5 ¥ 7 F )V % Table 112K L
72 NMRTR KT bk F V2 u v BOY 7+ VR
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BHoN, FV O YEBIEO 7T b A$549 ppmTh 5
ks, AN AT IVET, A E I REL
o MANVEVBRTHD LEEI N, —F, M-1%
p-rvru=y—LTERSMHLI-L ZHREMEN
B L7 SRODT END, MLIZREED 7V 2
o v B4k (3-Glucuronide) & #ESE L 72,

(2) M-2

M-20DEI-MS%Fig. 4 b) IR L7z 4F A4+ ¥—2
(M) idm/z 319D O N, & SIBIRRER (M-44)* 12 &
B¥—2rm/z 275, BE P'm/z 245, m/z 216127 5 7 A
VMMAVE=IHFEDOLNT, TNOLDER, M2
AFERREEL VA0SV EEZ N, $/2M-2
OH-NMRIZBIF A Y 7 F V% Table 11 I;RL 7z, ¥/
VROV TFVIIETHEEL, SAFEDT I FibhR
2y T RLTWED, ERTF T VBOIMIAFVED Y
¥+ VidiEk L, 2.83~3.33 ppmDEIRTI SO b 45

(a)

(®)

|
4 8 12 16 20

DY TFNVRBL LTV, TOTENLM-21FERT
UBPHEL, VT I T FVEICEELTwE D
DEEZLNTZ, FITM-2L, ZOHEMERIIED
WTAR L7 DM-1705% ki L7 & & A, EIL-MSDFH
BB L O"H-NMRD ¥ 7 F vtk { —% L, HPLCT
DERIFERF D —FH L 2T LM 5M-2%DM-1705 L [FE L
72

(3) M3

M-3MDEI-MS#Fig. 4 (c) IR L 7o FFAF Y E—=2
Im/z 333ICFRBO LN, BLREE(M-44)" 12k B~ m/
2289, BXUm/z 272, m/z 2162757 XA M F ¥
=7 BB 6N, o TMIDFFRITKEILE L
N26/haneEz b, T/M3D'HNMRIZEITS
YV Table LWC/R L7z /0 VBODY 7 F Vi
ETHEL, ERTFVVBO 47O bSO T FUH
BA L TOIDBREAFVED Y 7 FVIZED SN,

| | | | I
28 32 36 40 44

Retention time (min.)

Fig. 2. HPLC chromatograms of urine after repeated oral administration of grepafloxacin at a dose

of 300 mg/body for seven days in humans.

(a) Sample urine detected at UV 280 nm
(b) Control urine detected at UV 280 nm

(c) Sample urine detected at fluorescence (Ex: 285 nm, Em: 448 nm)
(d) Control urine detected at fluorescence (Ex: 285 nm, Em: 448 nm)
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15000 7 oy . 3
Q
1000 SEEAE -
NP £ 5
ST AA 2 =
5000 n“ H *IT
0h : L. , T———
(b) . g
2000 - 2 2 3
e 09y o 8 2
g EEE |5 =S £
-— ) ) | Q ]
5 E 3%
1000 - 3 223 d° 8=
0 , -
40007 (o)
2 ES
& 3000 g
S 883 |5 g
2 S EE |2 £
= 20007 > =3 %
! YA A
j i |
&
0h . L . . -
60001 (4, 4
g T
4000 1 g g © g
5 < S 3
& E 3 %
<
2000 T l
0 il ' Ja——Y T ' -
(e) °
Q
4000 - B
5
=
=)
2000 -
0 T T TL T T
0 20 40 60 80

Fraction No.

Fig. 3. HPLC radiochromatograms of plasma, urine, feces, bile and lungs after a single oral administration
of ["C] grepafloxacin at a dose of 40 mg/kg in rats.

(a) Plasma (b) Urine (c) Feces (d) Bile (e) Lungs
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BoTM3ITH, M2EREBMATYERT UV BAH
BWLEYTI/ THENVEDNFET DI LAURK SR
1o FITM-3E, COHREHMEIIEITVTAR L
DM-1704% B L /2 & 2 A, ELMSO B R B &
MH-NMRO ¥ 7 F)vid & { —F L, HPLC T DR #5111
b—FK L2 ENHM-3%DM-1704 L FIE L7z,

(4) M4

M-4DEI-MS#%Fig. 4 () /R L7z 9F 44 ¥—2
itm/z 359D O N, BRBEM-44) 12L& BE— s m/

(a) M-1 (FAB)
00

2
€ 50
E
(M-H)™534
0 .
100 200 300 400 500 m/z 600
(b) M-2 (ED)
100
M*319
> 275
% 504 245
c
= 216 l
N . HPLHLLIJ4,LIM
100 200 300 m/z 400
(c) M-3 (EI)
100
272
216
%‘ M*333
£ 50
= 289
1 <
0 A i b & ~ 1 L .
100 200 300 m/z 400
(d) M-4 (ED
100
259
2
3 M*359
s 50
E
315
0 1 s + N 1 . a1
100 200 300 m/z 400
(€) M-5 (FAB)
100
2
£ 50
£ (MH)*293
/
04 g - 1 " |.|.|I LL.. N
100 200 300 m/z 400

2315, BLUPERT V¥ (M-100)" 12 & Am/z 259D
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R L7z 9F A 4~ E—2 (MH) "A%m/z 293IZ788 5
NEDTHFREIFZ202EE 2 6N, TNRIIREMGBLD
6T/NEMotz, T-MED'HNMRIZBITA Y Vv %
Table LIR L7z ¥/ ) YBOY 7 F VD) HLELAF
VEDY ZFUHRHEEL, E5LERTV VROV T T
MEETHEE LTV, &6126.82ppmil7 =) Vi
RRMT B F N, BXU4.80~5.00ppm i KERIL S
NEAFLYEOY VAR RDLNIZ &P H, M5
WSfIlce FaFx s xF)uk TRCT I/ EEAETAS
ENREEENT, FITM5E, ZOHEEMEICED
WTARL L7DM-1722% i L7z & & A, EI-MSOBI%
R B L OHNMRD Y 7 VAL —F L, HPLCT D
R D & ( —B L7z LA 5M-5%DM-1722 L A
L7

(6) M-6

M-612FAB-MS®positive ion E— FTHF A + ¥ ¥—
7 (MH)* & L Tm/z 552, negative ionE— FTHF A+
v¥—% (MH) &L Tm/z550%/RL, FFEIZ551L
FZx N7, &5 |Ipositive ionE— FTRO LN/
SYAXVIMNMAvE—rm/z37613, FFAFXE=S
POEERLIT6NRA LE—2Thh, YV r7u B
FASEKTHALILERBLTV, IAPLELILEHE
BlepwA L7z ¥— 27 3BELRBKL, 5561—+376—~
360N TS T A VT —avyDERDLM-6IERELE
DO-7 V7 uyBRAGETH S LIRE S (Fig
4() o —F, BOHREE FABMSIZE N3 FA 4 v E=2

Table 1.

(MH)* tdm/z 552.1995 & ik &, #TFHE LT
CosH310,0NsFAHEE S N7z, ZDFFRDH, M-6idsk
TR 7 V7 a v BICBEN b o BETH A L
MHEEENT, THMEDHNMRIZBITA V7 F %
Table 1127% L7z NMRTIIRELBE V7 0V B0
SUFUIBEN, VO BOMLTO Moy
FUH451B L U4.61ppmllfBOONIZT RS, M
BIIRBELEDO-7 V7 0 Y BRIBEHETH B T L HRg
KN, —FH, O-7NVru s BIiaesniEeiBiivas
JUBDORFEHLVZAMNBEOVTNATHLI L
AVH-NMR & W #fi5E S N7 DT, M-6% EKEBRKZ< Y
» A & L THg-glycerol ® IV 7:FAB-MSZfll®e L7z, +
bbb, Fig 5ICTRTLIICEKEZETEBRENS SO}
OB HEEMER (a) Tt 518, (b) T2 6ETHAE
LItk TN EOHEE RS, £DFER(MD)
& LTm/z 5582t &, EKE#Z DS FRIZ556
THhH LTSN (Fig 4(g)o THid M-6D5EDK
FHREKRFICERINZEERLTVS, IhHDE
B2 MBIERBIEDOERT Y VRAMDBFEIZO- TV
s VEEIES L () DEBETH D LENEESNL,

(7) M7

M-712FAB-MS®positive ionE— FTHFA 4 v ¥—
7 (MH)*& LTm/z 335%/RL, FFEII334EE25H
h7: (Fig. 4(h))o THIIKREIGE L D25/ Eh ol
F 7-M-7D'H-NMRIZ BT % & & F )b % Table 1IZ/RL
2o F2)VBOYZFVITIZEILIZ VA, ERTY

1H-NMR chemical shifts of metabolites of grepafloxacin

Main chemical shifts (ppm)

Metabolite 1”7 273" 2 3 5 8 1 213/576 3 4 Others
(@ @H () (COOH) (CH) (CH) (OH) (H) (NH) (NH,) ® CH) (NB) (NHp S

M-1 (3-Glucuronide) 3.78 1.24-1.36 8.45 2.68 7.29 2.99,327337  1.02 5.49
M-2 OM-1705)  3.70 1.00-1.45 8.53 2.72 7.07 6.94 2.83,3.33 2.50-3.50
M-3 (DM-1704)  3.70 1.00-1.40 8.54 2.72 7.07 7.06 3.13 107 3.00-3.50
M-4 (Unchanged)  3.82 1.15-1.34 8.62 15.56 2.75 7.50 3.14-3.21, 3.36-3.76 1.37 9.70
M-5 (DM-1722)  3.66 1.00-1.458.59 15.66 4.80-5.004.96 741  6.82
M-6 (4'-Glucuronide) 3.78 1.34-1.40 8.63 15.50 2.78 7.46 2.91, 3.51 1.24 4.51, 4.61
M-7 DM-1725)  3.651.02-1.388.53 1621 2.74 6.79 3.90
M-8 (4'-Sulfate)  3.751.14-1.23 8.61 2.75 7.43 310-3.33,3.75  1.24
M-9 (DM-1706)  3.611.05-1.35852 16.13 2.72 729 6.66

M10 (DM-1723) 3.851.10-1.40 8.70

5.00-5.15 4.82 7.55

2.27-3.65 1.05
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it 3tEFTH B (Fig. 6) A5, M7 TR A FVED Y &
FUBLIUBERFIHEELTVWDE I LMD, FOik
LT FOFUANWNKINVAFIVT I ) EOFEEIT
BN, ZOHEEE, "HNMRIZEWT3.90 ppmilk
FOFSANRZNVICKEELIAF LY EDY s
THLNLI LD TFEIN, UEOKERENLLMT
Y OHEHEEICE DOV TARLAZDM-1725% Hlg L
72& 25, ELMSO4F &, RSB L OU"H-NMRD &
FFVHEEL—FH L, HPLCTORFERER S & < —F L
e H5M-7%DM-1725EFE L7,

(8) M-8

M-81ZFAB-MS®negative ion & — N THF A 4 » ¥ —
7 (MH) &L Tm/z438%/RL, B FEIT439LEZ 5
niz(Fig. 4(1))o THIEKREIGELI VI OKREVT &H
b, M8IIRENAEDHRIEERTH L Z LAREI N
720 M-8D'H-NMRIZBIT 5 ¥ 7+ )V % Table 112K L7,
FORERE, M8EGPFXD Y 7 F IV IZidiT e A EEALAT
BROKE, ERGTVEOYTFUELETNPIII T LT
Wzl ehb, M-8% REMKDLTERIaEHRTH 5
LHEELT,

e}
Q
o}
e}
T
i

CHs
=HOOG g Y\N N
= HO/SA//é\ N \) A

= HO on 07
(a) Contains 5 exchangeable hydrogens.
CHs (o]
F COOH <=
- |
ﬁ/\N N
. A
=> HOOC 0
0o
=> HO
=> HO OH

(b) Contains 6 exchangeable hydrogens.

—=> Exchangeable hydrogen

Fig. 5. Two possible chemical structures for M-6.

(9) M9

M-9DEI-MS%Fig 4 () IZ/R L7ze 43T A4 E—2
ELTm/z 276058 b, 4 FRITRE LA L 1) 83/
Edol, EHICMRMMMA44) LB TFITAY M
F ¥ —2om/z 2320 DN, F/M-ID'HNMRIZ
BiFbHYy e Table LIZ/RLTZ, F/U VBROVYS
FAEBALIZ 2 WAY, ERG U VBOETD Y 7+
Mg LTV, E5126.66 ppmiZT7 =) i %k
BT BT FUDBOONI e, LT I/ %D
FEIVREENT, FZTM9E, ZDHEFEREICHED
WTARB L7 DM-1706% [Lig L7 & 2 A, EI-MSDH
B L WH-NMRD ¥ 7 F Vik & { —F L, HPLCT
DRFFREMO—K LA LA5M-9%DM-1706& F5E L
720

(10) M-10

M-10(2FAB-MS®positive ion'E— K THF A 4 » E—
7 (MH)*& LTm/z 376 % /R L, T FEII3T5LEZ 5
n7z (Fig. 4(k))o THITREMKL D I6KE {, KEL
HKoO—EhBmitsh-bneEZSNZ, $7-M10
D'HNMRIZBIT AL 7 F V% Table IR L7720 ¥ /1)

HN N— HN N— HN N—
H:C l H:C l H:C l 0
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Fig. 6. Proposed metabolic pathways of 3-methylpiperazinyl ring.
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VERBIUVERT U VBOY FF ViR DRI
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5.15ppmICERERFICBBE L A F L v DY 7 F VNt
BOLNIT EDD, REMEDS-L NI F L A F VA
DHEITRENT, FITM10L, & OHEEMEIZE
DWTER L7 DM-1723% i L7z & 2 A, EILMS®
BZ4AEN B L OH-NMRD > 7 F)Vid & { —F L, HPLC
TOREEMS —F L2 A 5M10%DM-1723 £ [F
E L7,

(11) Zoft

Sy MEHIZBWT, M1 & ) {REFHMOFV2DOD
¥— % (Fig. 3(d) T*El# L L) AR D LN, N
LY — 7 3R HERAE B IS5 LZBROHPLCZ 1
TR LTI CHME LOTEIEL B\ 2S, BIRT240
MR BHREMMT L2 0< 75 AT, M 1254 L
*¥ENTCRLAZE—Z7DHINT 52 EARDOLNT, Lo
T*ENDO Y — 2713, GPFXORBEM TIE % (M-1DH4E
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Fig. 7. Plasma concentrations of metabolites after a single
oral administration of grepafloxacin at a dose of
400 mg/body in humans (mean+SE, n=6).

5 b REALBIERT B 2 EHFBOLONTIZDT, *EIT
FLEY =2 M1 ERTARIERITHL L%
F Y (YA

3. RBEYOER

1) kb

(1) m¥ECHED

GPFX % flt % . N 5B F 12400 mg/body D F ik THE#%
O 5% 0 4 RELIEB & OB EY) R E % Fig. 7
W L7ze FKHM/8T A— % ZTable 2IZ/R L7z, %
LA TS % 1.9 M (Tmax) (2 % ¥ i BE (Cmax)
1635 ng/ml % 7R L, AUCo-2454£15981 ng. h/ml T »
Too FLBREW L L TIEDM- 170570 b £ (DO LA,
Tmax i3 1.80% M, Cmax (3328 ng/ml%Z 7R L, AUCq-24p12
2852 ng. h/mlTdh o 7co & HICMMBEFITIIAHEYDL
L TDM-1704, DM-17086, 4’-Glucuronide3 & Uf4’-Sulfate
P& N, & IERIC BT A B EYIIDM
1705T&H o 72,

(2) RHAAHED

GPFX % & # i A B F 12400 mg/body O F & THEEE
O3 5% DR P REEB L O HEY R %L Table 3
1o, BAEHEE % Table 41278 L7z BRI REILA,
DM-1704, DM-1705, DM-1706 3 £ '#a &4k L L T3
Glucuronide, 4'-Glucuronide, 4'-Sulfate A B S 7z, &
5% 7208 F T, RELFIIIRGEDI8RHH SN,
K\ T 3-Glucuronide, 4'-Glucuronide, DM-1705, DM-
1704, 4'-Sulfate £ U'DM-1706 A3 F L E N5 E D40,
3.5, 3.0, 1.3, 1.0B X U0.2%HEMt s /z, & FMRFISB
VA EfCEEY 12 3-Glucuronide T o 72,

(3) EHPAHED

GPFX % % B A B F 12400 mg/body ® F & THER
O#%5#OEFRREIEB L OB ED B % Table 3
(2, BFEHEl R % Table 412K L7z FEAFIZITREILE,
DM-1704, DM-1705, DM-1706, DM-1725 8 & UF4"-Sul-
fate SR SN 7z, &5 %7200 $ T2, RE{LEIEEK
5.8 031.5%kil £ 41, K\ TDM-1705, DM-1704, DM-
1725, DM-1706 8 X U'4'-Sulfate A Z N EhIEK G E D26,
21,19 1.8B X U1.3% kit S/, & PERICBITA

Table 2. Phaljn}acokinetic parameters of plasma concentrations of metabolites after a single oral
administration of grepafloxacin at a dose of 400 mg/body in humans

Parameter Unchanged DM-1704 DM-1705 DM-1706 4'-Glucuronide 4’ -Sulfate
Tmax 1.9+04 1.8+0.1 1.8+0.1 3.0+04 2.1+0.3 1.7+£0.3
()]

Cmax 1635+111 147+7 328+14 42+3 137£15 254+13
(ng/ml)

AUC, 1* 15981 +1306 897 +27 2852 +57 375%52 649 +68 993 +£155
(ng. h/ml)

Each value represents the mean=* SE of six subjects.

*: AUC in 0~ terminal detected point
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Table 3. Urinary and fecal concentrations of metabolites after a single oral administration of
grepafloxacin at a dose of 400 mg/body in humans

Metabolite Time Concentration (ug/ml or g)
(0) Urine Feces
Unchanged 0~24 24.38+3.10 493.7+62.3
24~48 5.88£1.30 307.2+43.7
48~72 1.33£0.26 82.0+25.3
DM-1704 0~24 2.65%0.30 30.4%5.7
24~48 1.14+0.12 24.7£5.1
48~72 ND 4917
DM-1705 0~24 6.03%0.61 39.9%£8.6
24~48 2.18+0.28 29.6£6.8
48~72 0.35£0.09 52%1.9
DM-1706 0~24 0.38£0.05 21.0£4.1
24~48 0.14£0.03 17.2+3.4
48~72 ND 44%1.6
DM-1725 0~24 ND 28.3%£7.0
24 ~48 ND 23.6%£4.2
48~72 ND 6.4+3.1
3-Glucuronide 0~24 9.71+1.39 ND
24 ~48 2.48+0.59 ND
48~72 0.49%0.11 ND
4'-Glucuronide 0~24 9.92+1.25 ND
24~48 1.00+0.23 ND
48~T72 ND ND
4’-Sulfate 0~24 3.25+0.67 32.0+9.1
24 ~48 ND 10.0£3.0
48~172 ND 1.2+0.8

Each value represents the mean + SE for six subjects.
ND: <0.02 pg/ml in urine (<0.01 pg/ml in DM-1706)
<0.2 pg/g in feces

Table 4. Cumulative urinary and fecal excretion of metabolites after a single oral administration of
grepafloxacin at a dose of 400 mg/body in humans

. Time Excretion (% of dose)
Metabolit
elabolite )] Urine Feces Total

Unchanged 0~24 7.8%0.6 19.3+3.8 27.0+3.9
48 9.4+0.7 27.0+3.4 36.4+3.6
72 9.8%+0.8 31.5+2.7 41.2+3.0

DM-1705 0~24 2.2+0.1 1.5+0.2 3.7+£0.3
48 2.9+0.2 2.3+0.2 5.2+0.3
72 3.0+£0.2 2.6+0.2 5.7+0.3

DM-1704 0~24 0.9+0.1 1.1+0.2 2.1+£0.2
48 1.3+0.1 1.8+0.2 3.1+0.2
72 1.3+0.1 2.1+0.2 3.4+0.3

DM-1706 0~24 0.1£0.0 0.9+0.2 1.0£0.2
48 0.2%+0.0 1.4+0.4 1.6+0.4
72 0.2+0.0 1.8+0.4 19204

DM-1725 0~24 ND 1.0£0.2 1.0+£0.2
48 ND 1.6%£0.3 1.6+0.3
72 ND 1.9+0.3 1.940.3

3-Glucuronide 0~24 3.2+x04 ND 3.2+x04
48 3.9+0.6 ND 3.9+0.6
72 4.0+0.6 ND 4.0+0.6

4’-Glucuronide 0~24 3.2+0.3 ND 3.2+0.3
48 3.5+0.3 ND 3.5+0.3
72 3.5+0.3 ND 3.5+0.3

4’-Sulfate 0~24 1.0£0.1 1.0+0.2 2.0+0.3
48 1.0£0.1 1.3+0.2 2.3+£0.3
72 1.0+0.1 1.3%0.2 2.3+0.3

Each value represents the mean* SE for six subjects.
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Fig. 8. Plasma concentrations of metabolites after a single
oral administration of [*C] grepafloxacin at a
dose of 40 mg/kg in male and female rats
(mean+SE, n=3).

(a) Male (b) Female



VOL. 43 §-1

vk, FBIUL MIBITAGPFXDAY

143

(5) MEH=al—Y a3 EORBABIEY

fEn=alb—Ya >y LICHMET v MiS, [MCIGPFX
P EEEORS 4R M E T8 5 R R 21 3.
Glucuronide, DM-1723, DM-1705, DM-1704, % %1k &
B LU Sulfate RO b N2y RAFEDOFREIEKSL L O
R EY OEA % Table IR L7, R ICIE R

A% LD b, RAPFIRGTRED62.9%, 58D 10.5%
Tdh o720 RT3-Glucuronided$%  FRH SN, RAH
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Table 5. Urinary and fecal excretion of metabolites within 24 hours after a single oral administration of
[*C] grepafloxacin at a dose of 40 mg/kg in male rats

Cumulative excretion (% of dose)

Metabolit
etabotte Urine Feces Total

DM-1723 1.1+£0.1 1.9+0.3 3.0+0.3
(8.6x1.0) (2.6%£0.3)

3-Glucuronide 1.0+0.2 ND 1.0£0.2
(7.5x1.1) (ND)

DM-1705 0.2+0.1 1.2+0.2 1.4+0.2
1.9+0.3) (1.6+0.3)

DM-1704 0.6+0.0 2.0+0.3 2.6%0.3
(4.4%0.2) (2.8+0.3)

Unchanged 6.8+0.5 59.4+5.3 66.2+4.8
(53.3+2.2) 81.9x1.7)

4’-Sulfate 0.5+0.1 3.0+0.2 3.5+0.1
4.1%0.8) (4.3%£0.6)

DM-1706 0.1+0.1 ND 0.1+0.1
(0.9+0.5) (ND)

Total 12.7+0.8 72.5%+6.0 85.2+x1.4

Each value represents the mean + SE for three rats.

Each value in parentheses represents the percentage of radioactivity in the samples.

ND: <1% of total radioactivity in the samples

Table 6. Urinary and fecal excretion of metabolites within 24 hours after a single oral administration of
[*C] grepafloxacin at a dose of 40 mg/kg in female rats

Cumulative excretion (% of dose)

Metabolite :
Urine Feces Total
DM-1723 0.3%0.0 ND 0.3+0.0
(3.2%0.5) (ND)
3-Glucuronide 1.2+0.6 ND 1.2+0.6
(12.5%7.4) (ND)
DM-1705 0.1£0.0 0.9%+0.5 1.0£0.5
1.5%0.0) 1.2+0.7)
DM-1704 0.3+0.0 1.7£0.3 2.0+0.3
3.1x£0.2) 2.1£0.3)
Unchanged 6.4+1.2 64.7+7.1 71.1%+6.6
(63.2+8.1) (77.9%2.0)
4’ -Sulfate 0.6x0.1 8.6x1.3 9.2+1.2
(6.0£0.4) (10.3%+0.8)
DM-1706 ND ND ND
(ND) (ND)
Total 10.0x+0.7 82.6+7.2 92.6+6.6

Each value represents the mean * SE for three rats.

Each value in parentheses represents the percentage of radioactivity in the samples.

ND: <1% of total radioactivity in the samples
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Y I IE R S Z CFFFEL, £DE A M%H
HOGTHEIRE D 73.3~91.5% Tdh o720 EDIMEIIRES
2T V2 R 7 M 2.50,g eq/ml & R LACTRBA L,
AUCy-gnt315.54ug eq. h/mlTdh o 725 RV TDM-1704
MELRD LN, MHPEFRRITEREDL5~3.9%Th
ot F7oTmaxiZ2MEM, Cmaxi30.124g eq./mlB LU
AUCo-8n130.58ug eq. h/mITdh o7z, HIVIFERIZBIF
5 EABEWIIDM-1704Tdh o 72,

(2) RPAHED

HetEH VI [MCIGPFX % MBI O ¥ 5127285/ % Cic
BonROKEHLZHPLCT V47 0< by 540%
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Table 7. Biliary and urinary excretion of metabolites within 24 hours after a single oral administration of
[4C] grepafloxacin at a dose of 40 mg/kg and after a single intraduodenal administration of
1026 kBq/kg of [*C] bile in bile duct-cannulated rats

Cumulative excretion (% of dose)

Metabolite After oral administration After intraduodenal administration
Bile Urine Total Bile Urine Total
DM-1723 1.7+£0.3 1.0+0.1 2.6+04 1.3+0.1 0.3+0.1 1.6+0.1
2.3%0.5) 6.0+£0.7) 3.2+0.2) (8.0+1.8)
3-Glucuronide 40.5+1.5 24%+0.6 42.8+1.2 179+4.1 0.2+0.1 18.1+4.1
(55.8+6.2) 14.1+1.7) (42.9+5.8) 8.0+4.4)
DM-1705 1.3+0.2 0.3+0.0 1.6+0.2 1.3+0.2 0.1+0.0 1.4%0.2
1.7+£0.2) 2.1+£0.2) 3.1+0.2) 3.0x0.5)
DM-1704 1.1+£0.2 0.6+0.0 1.7+£0.2 1.1+0.3 0.1+0.0 1.2+0.4
1.5+0.2) (3.81'Q.6) (2.5+0.6) (3.3x0.6)
Unchanged 19.7+1.2 10.5+1.3 30.2+2.3 5.9+0.3 0.9+0.2 6.7+0.2
27.3+2.1) (62.9+0.8) (15.0+2.4) (24.4+4.2)
4’ -Sulfate 3.1+0.7 0.3+0.2 3.4+0.8 ND ND ND
4.2+1.0) 1.6+1.0) (ND) (ND)
DM-1706 0.6+0.2 ND 0.6+0.1 5.0+0.8 1.0+0.4 6.0+1.1
(0.8%£0.2) (ND) (12.8+3.1) (24.2+4.4)

Each value represents the mean + SE for three rats.

Each value in parentheses represents the percentage of radioactivity in the samples.

ND: <1% of total radioactivity in the samples
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Table 8. Lung concentration of unchanged compound
after a single oral administration of [1C]
grepafloxacin of 40 mg/kg in male rats

(ug eq./g tissue)

Time (h) Concentration
0.5 9.21+0.5
(93.7%0.5)
2 6.8+1.2
(94.9%0.1)
4 3.5+0.3
(93.0+2.2)
8 1.1+£0.2
(90.5+2.1)

Each value represents the mean + SE for three rats.
Each value in parentheses represents the percentage
of radioactivity in the lungs.
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HPLC radiochromatograms of plasma, urine and feces after a single oral administration

of ['C] grepafloxacin at a dose of 20 mg/kg in monkeys.
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Fig. 10. Plasma concentrations of metabolites after a single
oral administration of ['“C] grepafloxacin at a
dose of 20 mg/kg in monkeys (mean+SE, n=3).
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Table 9. Urinary and fecal excretion of metabolites within 72 hr after a single oral administration of
[#C] grepafloxacin at a dose of 20 mg/kg in monkeys

Cumulative excretion (% of dose)

Metabolite -
Urine Feces Total
3-Glucuronide 0.4+0.2 ND 04+0.2
(3.5+1.8) (ND)
DM-1723 0.3+0.0 ND 0.3%£0.0
(2.9%£0.2) (ND)
DM-1705 0.6+0.1 1.1+£0.1 1.6+0.1
4.9+1.0) 2.2%+0.3)
DM-1704 0.7+0.1 2.2+0.3 29+04
(6.2+0.8) (4.5%0.5)
Unchanged 6.7+0.9 25.9+2.3 32.7%+2.9
(55.3+3.8) (53.8+2.3)
4’-Glucuronide 0.3+0.0 1.5+0.2 1.8+0.2
(2.5%0.5) 3.1x0.2)
DM-1706 0.3+£0.2 1.6+0.2 1.9+0.2
2.6x1.4) 3.2+0.3)
4’ -Sulfate ND 5.2+0.6 5.3+0.6
(ND) (10.9%1.5)
Total 12.1£0.8 48.1+3.0 60.2+3.8

Each value represents the mean* SE for three monkeys.

Each value in parentheses represents the percentage of radioactivity in the samples.

ND: <1% of total radioactivity in the samples
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Fig. 11. Chemical structure of DM-1714.
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Pharmacokinetics of grepafloxacin (IV)
—Metabolism after oral administration of grepafloxacin in rats,
monkeys and humans—

Hitoshi Akiyama, Masami Koike, Kazuyo Kyuushiki, Takashi Suzuki,
Naotoshi Kusumoto, Seiji Morita and Masaaki Odomi
Tokushima Research Institute, Otsuka Pharmaceutical Co., Ltd.

463-10 Kagasuno, Kawauchi-cho, Tokushima 771-01, Japan

The metabolism after oral administration of grepafloxacin (GPFX) or [**C]GPFX was investigated in
rats, monkeys and humans.

1. The metabolites of GPFX identified using human urine and rat urine and bile were two GPFX
glucuronic acid conjugates (3-glucuronide and 4’-glucuronide), one GPFX sulfate conjugate (4'-sulfate),
four metabolites with a metabolized 3-methylpiperazinyl ring (DM-1704, DM-1705, DM-1706 and DM-
1725) and two 5-hydroxymethyl-type metabolites (DM-1722 and DM-1723).

2. The main metabolite of GPFX in human plasma was DM-1705. The metabolites excreted in urine
during the period of 0—72 hours after dosing were 3-glucuronide (4.0% of the administered dose), 4'-
glucuronide (3.5%), DM-1705 (3.0%), DM-1704 (1.3%), 4'-sulfate (1.0%) and DM-1706 (0.2%). The
metabolites excreted in feces during the period of 0~ 72 hours after dosing were DM-1705 (2.6%), DM-
1704 (2.1%), DM-1725 (1.9%), DM-1706 (1.8%) and 4’-sulfate (1.3%).

3. The main metabolite of GPFX in plasma in both male and female rats was 3-glucuronide. The main
metabolite in urine was DM-1723 in male rats and 3-glucuronide in female rats. The main metabolite in
feces in both sexes was 4’-sulfate. The main metabolite in bile in male rats was 3-glucuronide. GPFX in
male rat lungs accounted for more than 90.5% of the total radioactivity in the lungs, and other metabolite
was detected.

4. The main metabolites in monkey plasma, urine and feces were DM-1704, DM-1704 and 4’-sulfate,
respectively.



