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AT-2266, 1-ethyl-6—fluoro-1,4-dihydro-4-oxo-7-(1-pi-
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[Ethyl-1-“C]AT-2266 is X 0% DRt DA

RA& BE - BURFIRT - chiR e - BB W MARXK
PNCERTE SRR

AT-2266 OLEGABMIIRD I, Chart 1 IRTHEKIC L H UC Bk AT-2266 ([ethyl-1-
HC]AT-2266) &R L1

BTER{E, I-a [ethyl 7-(4-acetyl-1-piperazinyl)-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyridine-
-3-carboxylate] {ZFHHED 0.75 DO HB D [1-'Clethyl iodide (185MBq, 5.0 mCi) T
UC =F M ERFT T BHNDAERY, [1-YClethyl-I-a (FhfiltE, 1I-a-1C) LRIIED I-a &
DOREAEW L BB DI ethyl iodide TELIC=FALLIo =D 2D =F1 1L (hot I
YW coldrun) #FTA5- itk T, ¥R - HUYHEICL, Il-a-4C #RIF/ IR (70.6
9%, 130.6 MBq, 3.53 mCi) Ti87z0 I1-a-“C DMK X b, [ethyl-1-14C] AT-2266 %107.3
MBq (2.9mCi, 82.2%) 1o BAMLFENETINEIL58.0% THH, BMARKCL-T, Z0F
BOEBIMEYRER L1

SR{IEEHE LT, BHLKEED (ethyl-1-“Clnorfloxacin # &5 L7z [Ethyl-1-4C]AT-2266
LREBROFEI L D 111 MBq (3.0mCi) » [1-'*Clethyl iodide 76 [ethyl-1-4C]norfloxacin
(44.4MBq, 1.2mCi, 40.0%) &K Lo

HEORFMEFEHMEL, ThENIKULTH -7

& L & (C
FHEic X b [ethyl-1-#CJAT-2266 28K L7120

T, Wl ® [1-14Clethyl iodide #:%, Chart 1 &R

perazinyl)-1,8-naphthyridine-3-carboxylic acid (%7 7 &
BHEEYIILD, SOMEACH L THRVWHEARs P RE
THEY FY ALK/ BEROFLOABILERERTH B,

AT-2266 DFM/LEGABBIHED fodic, “CBEH AT-
2266 DEBEAT - oo, BBOLEL, A L DO I D
e, WBHERNER LHERTES AT-2266 D ethyl X0
IDRFCRE Lo DX 57 UC B3 AT-2266 %#Y)
BHETART B 10, EFOME#T- 1R, Chart1ic
RT3 I-a & Ao UC E# ethyl iodide 5 3 TRT
MC B AT-2266 ¥ B T2 5 MiE T HRMAIcHELX R 12
Lo %¥fc, HEED Norfloxacin [1-ethyl-6-fluoro-1,
4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic
acid] DI iItoWTh, FkkOHEXBEAH L [ethyl-1-4C]-
norfloxacin ¥ fli{fh > HRIWCEKTHZ LK LI=DT
B THET B,

MO AT-2266 35 & TF MCiZs% Norfloxacin DA K

1. MC i AT-2266* DA

Matsumoto H1 DIEEH; AT-2266 DEWBEZIGH L

(ME) *t%4 1-[1-4C] Ethyl-6-fluoro-1, 4-dihydro-4-
; oxo-7- (1 - piperazinyl) -1, 8-naphthyri-
dine-3-carboxylic acid, LA Flethyl-1-4C]-
AT-2266 £ #7o

(xUic, dfElfkd I1-a-“C [ethyl 7-(4-acetyl-1-
piperazinyl)-1-[1-14C] ethyl-6-fluoro-1, 4-dihydro-4-
oxo-1, 8-naphthyridine-3-carboxylate] D&KD FhH
{toE HE»DH, [1-1*Clethyl iodide DfFEHE L II-a-
1UC DESHEFHIRELHE L DBk LU 1-a-
UC ORFMBICOWT, FEEBLEHE AT, TR
ICBRE Lico £TDRER, OMK/c II-a-*C # 1 TRT
Baiiy, FHEED IFEED [1-Clethyl iodide A3
DETHD, TOLDBHEFMRNKRIIETTS O1-
4Clethyl iodide DER BV IWBEITIL, BHRS
11-a-14C IR RIED I-a [ethyl 7-(4-acetyl-1-pipera-
zinyl) -6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyri-
dine-3-carboxylate] 23RS % A3, BUHLF ARSI
£3% (Ll E Table 1 88R) @B D 11-a-1C GREIEGD
I-a %G1 3, BREMRLECIABNILRETHSH,
BT [-a =71t (FEEEE ethyl iodide 12X %)
THHBCL Y, HEMMHBICOERTEDZ L EAR
IRt

DX S IekERIZESVT, mmol A7 — T I-am
A Yy AR EHERED0.75f% D [1-1Clethyl iodide 185
MBgq (5.0mCi) LB L5 B O [1-a-14C GRRIGD
I-a, #125% &15) % BFIDIEEH ethyl iodide TR
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Chart 1 Synthetic route of [ethyl-1-"CJAT-2266 and [ethyl-1-'4C] norfloxacin

COClly 1) KzCOg
2) [-1$CH,CHyg

() -

Z —

- E ] “(,lll(,lld -

1I-a-14C (Y=N)

LO(’”“ I-b-1C (Y=CH)

Y N

Y
N COOELt OCHs
0 N I-a (Y=N)
Fa (Y=N) E ] *l' b (Y=CH)
~—
I'b (Y=CH) 7N Y | N |
~
F COOEt
0
(,OCH3 H
1) K,COs4 . I!J
H
2) ICHCHy [ ] ucﬂzws E j 14(I;H2CH3
N YN
v
48 48
r COOEt F COOH
o 0

II-a-14C (Y=N)
1I-b-14C (Y=CH)

WWAHME L, =F M EEFET IR1ER, (2iTFhiress 11-
a-#C (Fig 15 AMBra<t 735 amd) M
130.6 MBq (3.53mCi, 70.6%) Bbtco

S¥iz, o II-a-*C 130.6 MBq (3.53 mCi) % fn/K
NERLT, MEI9% LUED [ethyl-1-14C]JAT-2266
(Fig. 2ie5o48Fre~= 75 2% 77T) H107.3
MBq (2.9 mCi, 82.2%)Bbhtz. 7ok, AmOBIHHL
FHREINEI158.0% Th - oo

= 0 [ethyl-1-4C]AT-2266 DGR BY, FEEZH AT-
2266 DEWBEY TOEEHATHL 0L, BAHELER
IRAR L, 2l h R TH ot BMAKTDH, bk

[Ethyl-1-14C]AT-2266 (Y=N)
[Ethyl-1-1Clnorfloxacin (Y=CH)

28 L @4k 185 MBq(5.0 mCi) @ [1-Clethyl iodide &
hHZEL, BHWD [ethyl-1-4C]JAT-2266 A FijEIL
FUXE (107.3 MBq, 2.9mCi) Ci8bh, AHEIFHRE
CHENAHETHD I LR TR,

2. MC {Ez# Norfloxacin* D&/

HiED [ethyl-1-4CJAT-2266 DERHC ELT,
Chart 1 IR LAcHBICX D [ethyl-1-14C]norfloxacin

(BIEE) *ft % 1- [1"“CJ Ethyl-6-fluoro-1, 4- dihydro-4-
oxo-7 - (1- piperazinyl)- 3 - quinolinecar-
boxylic acid, LA F [ethyl-1-4C] norfloxa-
cin kg,




R LT ‘

1L Usic, I-b [ethyl 7-(4-acetyl-1-piperazinyl)-6-
fluoro-1, 4-dihydro-4-oxo-3- quinolinecarboxylate]
oW, HEED0.75{%0 [1-4Clethyl iodide 111
MBq (3.0 mCi) @R DIEEL ethyl iodide i X 5 2 B
o= F ALV, Bk 11-b-1C [ethyl 7- (4-
acetyl-1-piperazinyl) -1-[1-"4CJ ethyl-6 - fluoro- 1,4~
dihydro-4 - oxo-3~quinolinecarboxylate] 41 72.9 MBq
(1.97mCi, 65.7%) Bbhite T II-b-"CiziX, 0.6
YBEORRIED I-b L #)2.2% O BHERIER B DI
XA (Fig. 315 +MB s~ + 75 a%RT)
2, FEESLAYM AT AV I-ER (cold run) DERTIT
Lo TR R EBY 52D T, Jhblko
BRI THIeh - 7

SFK, =0 II-b-4C 72.9MBq (1.97 mCi) #hn/K
NMELT, ME 99% LI ED [ethyl-1-1*C]norfloxacin
(Fig 4l 5o AWB 7a= /5 a%RT) Hidd.d
MBq (1.2mCi, 60.9%)8 b1 7ok, AfMOKIHHE
FHREINEII40.0% ThH- T,

LAk [ethyl-1-4C] AT-2266 3s X U° [ethyl-1-14C]-
norfloxacin DEREDHEME> O EFDERRDOTITRT o

£ 8 o &

MR, REREMANESE (BHEL) THE R
fiE) Lfco IR (FRABBIR) A2 bdd, Infrared
Spectrophotometer EPI-510 (H3z) T, NMR (B
SFdt|) ARy baik, 60MHz NMR Spectrometer
EM-360 (Varian) % 7-(% 80 MHz NMR Spectrometer
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FT-80A (Varian) C, £hXhillE Lrico BIHEML,
Tricarb Liquid Scintillation Spectrometer Model 3380
(Packard) # IV THIB L, 2 =vF v 7 DHiEIXN
BN T4T » fco  Thin-layer chromatography (i 7
rm= k73574, TLC) 7 v — riZi¥, Silicagel 60
F 254, 0.25mm (Merck) Z{ERIL, 7 v — I EOBSHE
4RI, Radiochromatogram Scanner Model 7201
(Packard) ®#H\TiT»tco Eh, #HBOOERIL,
TLC Scanner CS-900 (B¢, reference {i|J{J& 378 nm,
sample fIJFR 262 nm) #H\TFT 570

1. [Ethyl-1-MC]AT-2266 D&

1-1. itk I1-a-UC DERDO1-HOF ikt

(14C #EH ethyl iodide O{ERROMIT)

10ml D £ I-alethyl 7-(4-acetyl-1-piperazinyl) -
6-fluoro-1,4-dihydro-4-oxo0-1, 8-naphthyridine-3-
carboxylate]? 300 mg, #&7K K.COs 115 mg, dimethyl-
formamide (DMF) 3.5ml @Rk b, #HET1
W], 120°2in# T %o K TLERED ethyl iodide %
AL, 3R, 130°wmET Do K&, BAEL,
RIGEA&Y% CHCls TE\VHL, BgEXEE KRl
H:0 #140ml #pn%x, CHCls THitth (100mlx2), 7K
¥, #fR (K Na:SO.) #, BME™MEL, Thith
HERRGED HiD [1-a CGREIG I-a #&t) 185
(Table 1),

hHOMER, ThFEhD II-a® TLC (AE» b
& 20 pg/CHCls, REA%HE CHCl : MeOH=8:1) %
T\, Rf=0.50 @ II-a & Rf=0.25 OXKKIG [-a DE

Table 1 Relationships in yield of 1I-a between I-a and ethyl iodide

| | II-a
No. | I-a | ICH,CHy | o T Yield from
‘ Crud Content of II-a Yield from I-a
| | | omeme T | IcHCH,
| 300 198 41, 3 | ? 1
L gig "[3 056 T8 316mg [100%  316mg(274mg)  97.8%(84.8%) | 32.6%(28.3%)
— o e R —
2 | 99‘”&’1 15?4 M8 | 311mg | 95.2% 295 mg 91.3% 60.9%
I R R T S R R e
3| o4 1% "E’l ;?]9 & 301mg 82.5% 248 mg 76.8% | 76.8%
S N _ - I _
sl S0pl, 97me | o e 75.1% 21 mg | 68.4% 91.2%
| [0.75] | ‘ | |

I-a=Ethyl 7- (4-acetyl-1-piperazinyl)-6-fluoro-1, 4-dihydro-4-oxo-1, 8-naphthyridine-3-carboxylate,

I1-a=Ethyl 7- (4-acetyl-1-piperazinyl)-1-ethyl-6-fluoro-1, 4-dihydro-4 - oxo-1, 8- naphthyridine - 3 - carboxy-

late, [ ]=Molar ratio, ( )=Purified II-a.
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Btk (TLC Scanner T UV Mo L %) AHHEHIL
1o

1-2. & 11-a-HC DA

10ml O Feh I-a 300 mg, 47K K.COs 115 mg, DM
F 3.5 ml MBI A0S, BT 1R, 120° ihndh
T5h. B, < =Hr—A FEXHWT Wacky [1-
H4CJethyl iodide (The Radiochemical Centre,
sham ) 185MBq (5.0 mCi)/13.8 mg & B4 ethyl io-
dide 83 mg X R LULY, Melitk 3 W), 130° ihnd
bo K&k, B L, BUCEAY% CHCls #)30 ml Tk
WL, HA A3, H.0 #30ml #)nx, CHCls Thli
H (60mlx2), K¥t, ¥k (MK Na.SO.) %, MEM
#£1, 307mg OEBPD I1-a-1C (FIFECH U TIT -7
TLC OfER, 1I-a-4C O F4HEM L — 7 % Rf=0.501C
Ao, KBUG I-a (Rf=0.25) O&#i126.3% Th-
7o) *#18%,

Z OB 11-a-4C %4 f DMF 3.5 ml ic##E L,
MK KoCOs5 230 mg 0%, HPET, 1MpfE120° s
T5, &tk, ZHICIFEE ethyl iodide 390 mg % 1R
%, BT 3BEM, 130°in# T 5, RICKTH, BIE
H3, FHREC H.O #30 ml 0%, CHCls THiHi (50 ml
x2), Kk, i (JEK Na,SO.) #%, MEEEL, &
BRLRE O [1-a-1C (RjHICHE U TIT» 72 TLC(Fig. 1)
DIER, 11-a-“C DOFSERE — 7 % Rf=0.50123,
KRG I-a (Rf=0.25) izt & hichr»1z) % 130.6
MBq(3.53 mCi, 70.6%)/320 mg (I-a X H99.0%)%8 %,

SBIAR T, 76 & FEE, [-a 300 mg & [1-14C]-
ethyl iodide 185MBq (5.0 mCi) " HHIEL, BMED
II-a-*C 144.3 MBq (3.9mCi, 78.0%)/314 mg(I-a X
h97.2%) #1871

1-3. [Ethyl-1-14C]AT-2266 DA

II-a-C 130.6 MBq (3.53 mCi)/320mg % 20% HCI
1.6ml 2 L, i T28ERIR T 5 o UCHK T, H.O
1.6 ml &k, KGHENTHT 2454 % WA, EtOH 5ml
Tt B L (ERGICLE), Bon5EMA%HO0
#7 30 ml [ B EAR, BEEIR (50 mg) X0z THB, B
H:0 #7130 ml T3 5, KX EHELTH 10ml £ T
WA L, 20%HCl 1 ml Zinx k&, Hrihdss s @5,
#7K 3ml, EtOH 8 ml T¥tid, E#EZT5 (FEHEIIFIC
MEE)o = D% HO 15 ml k¥ L c-NH,OH 0.7
ml 2Nz CHEML, #10ml % TRIEERMG L, KEEF
SRR, % H.O 3ml T (BRI L)
%, ®rE (90°, 3mm, 4BH) L, EEIHRE&D (et
hyl-1-#CJAT-2266 D5 15 87.3 MBq (2.36 mCi,
66.8%)/160 mg #7185,

Amer-

APR.1984

Fig. 1 Thin layer radiochromatogram of II-a-4C

Rf=0.50

Origin Front

Fig. 2 Thin layer radiochromatogram of
[ethyl-1-14C] AT-2266

Rf=0.22

. {

Origin Front

L& 300 BHEE BT, Ihic FERO AT-
2266 202 mg & 20% HCl 1.6 ml #imz T, BEEER
#7110 ml ¥ THLRME L, HHBITHT 5542 W, Et
OH 5ml T¥#H, BREL Bohs&AvE 1EALA
B mmEL, £EEHRAD [ethyl-1-4C]AT-2266 D
£ 2 544 20.0MBq (0.54 mCi, 15.3%)/155 mg ##8

HER, S2Ritic, BARSH L TLC (RH
B, ethyl acetate : benzene : MeOH : NH,OH=5:1

3:2, Rf=0.22; #1458, Fig 2) O&R, LM
B XOBEHMEFAIMERS, VI Nnd99% L EThotw

BIMAKTIE, WIEE [/ 11-a-4C 144.3MBq
(3.9mCi)/314mg HHRL, EHEOEESRAED
[ethyl-1-#C] AT-2266 * &5 1455 & LT 98.8MBq
(2.67mCi, 68.5%)/197 mg, #2452 LT (FHO
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1-abicHRin L7-3EE# AT-2266 (3 100 mg) 8.5MBq
(0.23mCi, 5.9%)/61 mg %137z
1-4. FEER(EAWICE D AT-2266 DAR
(cold run)

BHREAYWD BRIC KL - T, EBLEHEAR O K
LR UR 4 — AT Chart 1 DARUERRRIC LIchi> TIEEE
#Boll-ats U AT-2266 DENHA L, MEMERYT-
1o

a. JEREGE II-a DA

I-a300mg AT, FERCRL, mp 190-192° @
II-a % 305 mg (I-a X h94.4%)B%-6 TLC : Rf=0.50
L1 AHy P (UVERE), B II-a © Rf fHic—F, IR
(KBr) vC= 0 : 1725, 1690, 1630 cm™'a

b. FFE# AT-2266 DARL

II-a 305 mg ¥ A\ T, AR, mp224-226°
AT-2266 %176 mg(70.3%)187- (F 1D H), TLC
“Rf=0.22 121 A4 b (UV Rf), B AT-2266
» Rf {iz —3, Anal. Calcd for Ci;sH;; FNy Os : C,
56.24 ; H, 5.35;F, 5.93; N, 17.49. Found:C,
56.30 ; H, 5.29; F, 5.69 ; N, 17.54. NMR (60 MHz,
CDCl;)5:8.76 (1H, S, H-2), 8.12 (1H, d, J=
14Hz, H-5), 4.45 (2H, q, J=7Hz, NCH.CHs),
4.13~2.87 (8H, m, piperazine H), 1.53 (3H, t,
NCH:CH:), EfHAT-2266" ONMRAR 7 b5 — 2
T~ L1,

2. MC E# Norfloxacin DAK

2-1. A& I-b DA

7-(4-acetyl-1-piperazinyl)-6-fluoro-1, 4-dihydro-4-
oxo-3-quinolinecarboxylic acid (7 $ ' A Roger Be-
llon & & h Rt H%2(F72) 5.0g % abs. CH.Cl; 100 ml
HE, BRHHT, EsN3.6g%inx, AERET2H
H##T 5, DWT, KESHEHAT, ethyl chloroformate
3.6g ¥ T, RIRKET2mMHEAE, EtOH 8.3g %*
Mz, BRICHE Lictk, 1HERIET 2. &tk HH
T AR %A, HO #7350 ml & CHCl: #)50 ml Tt
#, DMF X hEish GEHRAE) L, SERRE,
mp 310-311° (dec.) ™ I-b % 3.7g (68.3%) B
TLC : BEA%E, CHCls : MeOH=8:1, Rf=0.35.
Anal. Calcd for CisH2oFN3O4 : C, 59.83; H, 5.58; F,
5.26; N, 11.63. Found:C, 59.62;H, 5.68;F,
5.44 N, 11.90. IR (KBr) vNH : 3150cm™!, »C=0 :
1690, 1630cm™'. NMR (80MHz, DMSO-de) 4 : 12.1
(1H, d, J=6.6Hz, NH), 8.46( 1H, d, J=6.6Hz,
H-2), 7.70 (1H, d, Ju-F=13.5Hz, H-5), 7.07
(1H, d, Ju-F=7.6Hz, H-8), 4.18 (2H, q, J=7.0
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Fig. 3 Thin layer radiochromatogram of II-b-4C

Rf=0,55

——

Origin Front

Hz, NCH:CHs), 3.84~2.92(8H, m, piperazine H),
2.04(3H, S, NCOCHs), 1.26 (3H, t, J=7.0Hz,
NCHZCI’_{S)O

2-2. ol 11-b-14C DA

II-a-4C DFPBE{# LT, I-b300mg iz [1-14Clethyl
iodide (The Radiochemical Centre, Amersham )
111 MBq (3.0 mCi)/8 mg & FEEEH ethyl iodide 89 mg
HRIGS €50 Ktk Bis L, RIGESY ¥ 1@,
DMF #7 20 ml THET 5. WK L K2 THRE
MElL, BohbEfhy DMF 3.5 ml cMEL, #K
Ke:COs 230 mg 0%, #IFT, 18k 120°2m#T 20
W, ZHUCIFEES ethyl iodide 390 mg Zinx, #HiF
T 3R], 130° Wi T B RICKTH, BEFR,
M HO #7 30 ml 0%, CHCls Thiti(40 mlx3),
K, HiR (8K NaSO.) #, BHEREL, WEEN
R II-b-4C # 72.9 MBq (1.97mCi, 65.7%)/320
mg (I-b X H 99.1%) 8%,

TLC (Fig. 3) : BBEH CHCl, : MeOH=8 : 1

BTESE Y — 71X Rf=0.55 (II-b-1C, #97.8%) &
Rf=0.86 (Bl4ERY, 92.2%) D2 —27Thb, UV
RETIIINODAKEy FOffic Rf=0.35 12#70.6%
DRIIG I-b DAE v + %FB7- (TLC Scanner i X
5 UV E@ENLEM).

2-3. [Ethyl-1-14C]norfloxacin D& R

II-b-14C 72.9MBq (1.97mCi)/320mg % JE&E3 11-b
170mg THBRL, 20% HCl 2.5ml % fnx, 28RI130°
ThngE#HT 5, RIGKTH, k& L EtOH 15 ml % fn
W T 5 #5f % 1§HL, EtOH 15 ml THET 2, B85
na#Ed%Y HO 7ml @@L, c-NHOH 0.36 ml %
Dz, T AR %I, H.O 5 ml THE#OH%, EtOH
L b BiES GEMKAE) L, EEEHKE © [ethyl-
1-1*C] norfloxacin #44.4 MBq (1.2 mCi, 60.9%)/264
mg B0

HAERIHTE TLC (REA%MHE, n-BuOH : AcOH :
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HO=4:1:5 (LJil), Rf=0.14, Fig. 4) DR, 1k
Fiyds LOHAHEF ML, 9% ETHh - 7o

2-4. JEMR{LSWIC& B Norfloxacin D&

(cold run)

a. FEiRi II-b DA

I-b 300 mg % A\ T, MKIERRL D 11-b % 312mg
(I-b X H96.6%) #3#co TLC Ti%, Rf=0.55(Z II-b @
Ay MR, {BICKREE I-b (R=0.35) PRI
% (Rf=0.86) DY EDAKE v + BT

C 0 [1-b »—#% CH,CN X b FkEdh (EikRLA)
L, MoKERCRGA, mp217-218° o II-b (TLC: Rf=
0.5512 1 A4 » b, UV Bfh) #1872 Anal. Calcd for
CeoHaFN3O(: C, 61.69: H, 6.21;F, 4.88;N,
10.79. Found:C, 62.03; H, 6.48; F, 4.98; N,
10.90. IR(KBr) vC=0 : 1720, 1680, 1620cm~!, NMR
(60MHz, CDCl;) 6:8.45(1H, S, 2-H), 8.08 (1H,
d, JuH-F=13Hz, 5-H), 6.78 (1H, d, JH-F=T7Hz,
8-H), 4.40 (2H, g, J= 7Hz, OCH:CH,), 4.23 (2H,
q, J=7Hz, NCH.CHs), 4.00~3.00(8H, m, pipe-
razine H), 2.17 (3H, S, COCHs), 1.53 (3 H, t,
J=7THz, NCH:CHs), 1.40 (3H, t, J=7Hz, OCH,
CH,). MS(m/e) : 389(M*),

b. JE#E:#% Norfloxacin D& &K

II-b 490 mg # A\ T, MESHIRA, mp 219-221° D
Norfloxacin % 254 mg (63.2%) f87:0 TLC: Rf=0.14
W1RAEy b (UV 8£). Anal. Caled for CieH1sFN;
Os: C, 60.18; H, 5.68; F, 5.95; N, 13.16.
Found: C, 60.38; H, 5.83; F, 6.07; N, 13.33. IR
(KBr)»C=0 : 1730, 1630cm~! NMR (60 MHz, CF;-
CO0OD)6:9.43 (1H, S, 2-H), 8.42 (1H, d, Ju-
F=13Hz, 5-H), 7.60 (1H, d, Ju-F=7Hz, 8-H),
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Fig. 4 Thin layer radiochromatogram of
[ethyl-1-4C]norfloxacin

RI-0.14
o T._
Origin Front

4.93(2H, q, J=7Hz, NC_!‘_I:CH:), 4.30~3.60 (8H,
m, piperazine H), 1.81 (3H, t, J=7Hz, NCH;
CHis). MS(m/e) : 319(M*),

(LM : 19794E 4 A ~19794FE 9 B s X U'19804E108
~19804£128 )

X L

1) MATSUMOTO J.; T. MIYAMOTO, A. MINAMIDA, Y.
NISHIMURA, H. EGAWA & H. NISHIMURA : Pyridone-
Carboxylic Acids as Antibacterial Agents. 2. Syn-
thesis and Structure-Activity Relationships of 1,6,
7-Tri-substituted 1, 4~-Dihydro-4-oxo-1, 8-naphthy-
ridine-3-carboxylic Acids. Including Enoxacin, a
New Antibacterial Agent. J. Med. Chem., 27 (3),
292-301, 1984

2) MATSUMOTO J.; Y. TARKASE & Y. NISHIMURA : Eur.
Patent 9, 425, 1980
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SYNTHESES OF [ETHYL-1-"*C]AT-2266 AND ITS RELATED COMPOUND

AkIrA KaGEMOTO, TosHIYUKI NEGORO, MASASHI NAKAO, YUTAKA SEKINE
and MasaHisa HasHiMoTO
Research Laboratory, Dainippon Pharmaceutical Co., Ltd.

[(Ethyl-1-#C]AT-2266 was synthesized for the disposition and metabolism studies.

An excessive amount (one third molar excess) of ethyl 7-(4-acetyl-1-piperazinyl)-6-fluoro-1, 4-dihydro-4-oxo-
1, 8-naphthyridine-3-carboxylate [I-a] was ['*Clethylated with commercially available [1-'“C]ethyl iodide (185
MBq, 5.0mCi). The resultant mixture of [1-!*Clethyl-I-a (II-a-!*C) and unreacted I-a was then ethylated comp-
letely with an excess amount of non-labeled ethyl iodide. These two steps of ethylation (hot and cold runs) adv-
antageously made the subsequent purification and isolation procedure and finally gave pure II-a-*C in a good yield
(130.6 MBq, 3.53 mCi) (70.6%). Hydrolysis of II-a-'*C with diluted hydrochloric acid gave 107.3 MBq (2.9
mCi) of [ethyl-1-MCJAT-2266 in 82.2 % yield. The overall radiochemical yield was 58.0%.

[Ethyl-1-#C]norfloxacin was prepared by the similar procedure described above and 44.4 MBq (1.2 mCi) of
[ethyl-1-"*C]norfloxacin was obtained from 111 MBq (3.0 mCi) of [1-"*CJethyl iodide (overall radiochemical
yield 40.0%).

Radiochemical purities of both [ethyl-1-#C]AT-2266 and [ethyl-1-"“C]norfloxacin were found to be more
than 99%.



