176 CHEMOTHERAPY MAY 1987
6315-S (Flomoxef) D5 v Mt 2{ENME (81 4)
11C-6315-S D#IRAR S ROMPME, R, ¥,
PHPEE L VLBEF - NS VA TS5 T 14—
MFLSER - R e B EHB - BHE—
PP R WK R A AR
6315—S (Flomoxef) @5 v Micis it 2 EHMAESE 2 D' *C-6315-8 (7-'4C-6315-8,

3-''C-6315-S) ZHVTRHN L.

WEID''C-6315-S b, 20 mg/kg BIRAKS# D 6315-8 DEMEMIERM (T B) ¥
114, 287975 X3 19 ml/kg/min T& > oo MEPDOSINEY) | —(2—-hydroxyethyl)—
1 H—tetrazole —5—thiol (HTT) (& 6315-S £ D {EVWMBETH » /2%, EDiH%kIZ 6316-S &b
Bhotc, T-'"'C—6315-S D EIcEWT, MWPHGIEMEDHENBET HHBMNIEDL SR
fott, EhBHTT H50HEEDOBNICELS bDTH -1

7-'"1C-6315-S B L U 3—''C—6315-S & 5k DR PHAHELEH PRI, 24 BMIE TIcEhE
5RO 64. 2% 5 LU 80. 2% ThH »7eo ENSOHTI 6315-S HEMSE LTHiEhTL
7o 7%, 3—'1C—6315-S &5 DEAIE 2% D HTT it b B ohtc BB =ab—2 32Ty
Micd i) BIEHPRETHENERIZ, WThOBE b 24 BRIE TICRESRO 23-R%THD, £0
fhDR;EHF 63156—S T, HTT B DB TH -1, oD T v b TORPBHEHMEL,
7—14C-6315-S DS T 74.5%, 3~ ''C-6315-S DRET 65. 4% TH D, WFhbEDhDk
#5312 6315-S TH 5745, 3—''C-6315-S H5DBAIL 7.2%D HTT bRRitahi, ThHD
PEt B E L 0, 6315-S BRELUEHEN LTHitt S 545, BHbicHittshr 6315-S D
—WIBETHEEZITHTT 24K L, 20 HTT RIS Wi R ~gEilt X h 2 Bl
wihi,

2EA—-DPNS VXTI 74— XBBHMBOBSHEOH S X, BRI >HEMm%k, M. K
B> B, BERE, FIRIR, T EE, BHZFOMRELD, BEAEOHBDOMEIEMEX D&
Motio CRASRVTNOBMOZEE & bICEBICRTE LA, T-''C-6315-S 5T
3—"'C-6315-S HE L H LOBOMED L1,

HTT UAORMME LT TLC I & DIz 4B $RD 6315-S oxide & Bbh 3{LAH%
Riti Lico 7-11C-6315-S 5 =M%, BTz, BHTT B0 4y b bREZLE,

6315-S (Flomoxef : FMOX) i3, 4M AR TARK
Ihic/ 5 LIEHE, BRI LaHTIRILGWIE X
RIMVEETBFLOAF Y7 = ARHENETH
5%

ANFINEGEHICL 2 BREAEETEY, BEHY
KB T E2ENMEZRFT LY, REARBESICAFY
7 LBOIMBLOT AL 1 CHER L 2
D' C-6316-S #HWVWT, 5 v hTD6315-S & K H
YTsH5 HTT OX¥BEZHEMRFTLALDT, TOKR
HET 5,

I.® &% /5 &

1. GER3ER

1) ¥ 6315-S

6315-S, ¥7iHH sodium (6R, TR) —7—- [2~-
(difluoromethylthio) acetamido]—7—methoxy—3 -
[[ 1 —(2—hydroxyethyl)—1 H —tetrazol—5-yl] thio-
methyl]—8-—oxo—5—oxa—1—azabicyclo (4. 2. 0]
oct—2—ene—2—carboxylate (¥ C,sH,,0,N;S.
F,Na, 3F&518.47) BUHM AR TARI Wik



VOL. 35 S—1

CHEMOTHERAPY 177

#2U%) Lot No.F062 NN & & ¢ F 075 NN 2B L
e
2) '*C-6315-8
WHRFTAR SN T N7 - 11C-6315-S)
H L3 Gtk (3-'4C-6315-S) 2/ EHWA
(Fig. 1)

Fig. | Chemical structures of '‘C-6315-S
and its related compounds
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Table 1 Concentrations of radioactivity in whole blood and plasma after iniravenous
administration of 7-'¢C-6316—8 and 3-'/C-—6315-8 in male rats
(Dose : 20 mg/kg)
7-14C—-6315—S Administration 3-4C—6315-8 Administration
Time Whole blood (B) Plasma (P) (B)/(P) Whool blood (B) Plasma (P) B
nmol/ml (ug/ml) nmol/ml (ug/ml) nmol/ml (ug/ml) | nmol/ml (ug/ml)
2min [107.2£9.0 | (55.6) [183.0%17.0 | (94.8) 0.57 [109.0:8.6 | (56.4) |189.9£18.3 | (98.4) 0.57
5 69.8+6.1 | (36.2) [120.9%28.3| (62.6) 0.58 74855 | (387) [132.7¢ 7.1 | (71.4) 0.54
10 47.6:6.1 | (24.7) | 8291 9.3 | (429) 0.57 452:4.9 | (23.4) | 7177+ 9.3 | (40.2) 0.58
20 176+ 1.9 | (91) | 306 33| (15.8) 0.58 24405 | (127) | 4112 23| (21.3) 0.59
30 141£3.6 | (73) | 23.4% 6.4 (121) 0.60 100:26 | (52 | 168 48] (87) 0.60
45 7608 | (4.0) | 126: 17| ( 6.6) 0.61 41104 | (21)| 7.0 06| (3.6) 0.58
1he | 44 (23% 75 (39| oe61 19205 | (1.0)| 29: 07| (15 0.65
2 36£00 | (1.9) | 58% 0.2 (3.0 0.62 06¢01 | (03)| 09+ 01| (0.5 0.63
4 2601 | (1.4) | 42: 03| (22) 0.63 04201 | (02| 062 01| (0.3) 0.72
6 24101 | (1.2) | 37t 03| (19) 0.63 04:01 | (02)| 06t 00/ (0.3) 0.69
24 1.5¢00 | (08 [ 21+ 01| (11) 0.70 03:00 | (01)| 03t 00| (0.2) 0.93
48 1.0£00 | (0.5 | 1.3+ 01| (0.7) 0.75 02:00 | (01)| 01t 00| (0.1) 1.60
72 0801 [ (04) | 09¢ 00 (0.5) 0.85 01200 | (01)| 012 00| (0.0) 1.75

The data represent the mean t S.D, or the mean of three rats.
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Table 2 Concentrations of 6315-S and HTT in plasma after intravenous
administration of 7-'¢C~6315-S and 8 -!‘C-6316—-S in male rats

(Dose : 20 mg/kg):

7-'*C—6315-S Ad. 3-1C—6315-S Ad.
Time 6315-S 6315-S HTT
nmol/ml (ug/ml) nmol/ml (ug/mi) nmol/ml (ug/ml)
2 min 160.2¢14.8 (83.0) 173.4£16.9 (89.8) 9.0:0.8 (1.3)
5 104.2¢25.4 (54.0) 126.0¢ 6.5 (65.3) 6.420.4 (0.9)
10 69.6¢ 9.0 (36.1) 69.3 8.4 (35.9) 5.3t0.7 (0.8)
20 20.6¢ 3.3 (10.7) 35.8¢ 2.0 (18.5) 3.220.2 (0.5)
30 15.22 5.4 ( 7.9) 13.5¢ 4.5 ( 7.0) 2.1£0.2 (0.3)
45 5.2t 0.4 (2.7) 4.7t 0.6 ( 2.4) 1.3£0.0 (0.2)
1hr 1.5 ( 0.8)% 1.7+ 0.5 ( 0.9) 0.7:0.1 (0.1)
2 0.3t 0.1 ( 0.2) 0.2t 0.1 ( 0.1) 0.3:0.0 (0.0)
4 0.1+ 0.0 ( 0.0) 0.0+ 0.0 ( 0.0) 0.2:0.1 (0.0)
6 0.0 0.0 ( 0.0) 0.3t 0.0 ( 0.0) 0.3:0.0 (0.0)
The data represent the mean ¢ S.D. or the mean of three rats. a):n=2
. o BRIE—BLAlERLE. THbE, BE®R2HTIR
Fig. 2 Plasma levels of radioactivity, 160~170 nmol/ml & 75 0, HEHEMBED KBS % & o

2007
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of three rats except for * (n=2).
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Table 3 Pharmacokinetic parameters of 6315—S in male rats
Parameter 7-14C—-6315-S Ad. 3-14C—6315-8 Ad.
a (1/hr) 14.2 8.26
A (ug/ml) 70.7 67.1
8 (1/hr) 3.91 3.96
B (ug/ml) 42.8 41.7
T¥g (min) 10.6 10.5
K, (1/hr) 3.18 0.778
Ki, (1/hr) 7.78 561
Kel (1/hr) 712 5.83
Ve (ml/kg) 176 183
Vd, ss (ml/kg) 248 209
Vd, area (ml/kg) 321 271
AUC (ug/hr/ml) 15.9 18.6
CLp (ml/kg/min) 20.9 17.9
Table 4 Urinary and fecal excretion of radioactivity after intravenous
administration of 7-''C-6315-S and 3-''C—6315-S in
intact male rats (Dose : 20 mg/kg)
% of Dose excreted
Time 7-'4C—6315—S Administration 3-1*C—6315—S Administracion
Urine Feces Urine Feces
‘30 min 50.6 £ 2.5 - 49.0 + 4.4 -
1hr 6.1+ 0.6 - 10.0 £ 2.7 -
2 2003 - 2.2:0.8 -
4 0.9+0.2 - 20:0.8 -
6 0.5+ 0.1 - 0.9¢0.4 -
24 41+1.6 28.7 + 2.6 16.1 + 2.8 13.6 + 4.0
48 1.0+ 0.3 33+19 1.9t 0.7 1.4+0.5
72 0.5+ 0.2 1.4+04 0.4+0.2 0.7+ 0.7
0—24 hr 64.2 ¢+ 2.2 28.7 ¢ 2.6 80.2 ¢ 5.6 13.6 + 4.0
0—72hr 65.7+1.8 33419 82.4+ 5.4 15.7 £ 4.5

The data represent the mean % S.D. of four or five rats.
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Table 5 Urinary excretion of 6315-S and HTT after intravenous
administration of 7-''C-6315-S and 3-'‘C-63156-S in
intact male rats (Dose : 20 mg/kg)
% of Dose excreted
Time 7-'*C—6315—S Administration 3-14C—-6315—S Administration
6315—S 6315-S HTT
30 min 473+ 23 44,51 3.6 3.1+0.8
1hr 5.3%0.6 8.2¢23 1.4+ 0.3
2 1.5+ 0.2 1.420.6 0.6 £ 0.2
4 0.410.2 0.9 £ 0.6 0.9+0.3
6 0.1+0.0 0.1x0.0 0.7t 0.4
24 - 0.2£0.1 1541 2.8
0—24 hr 54,624 55.3 ¢t 2.6 22.0% 3.8

The data represent the mean : S.D. of four or five rats.

Fig.3 Urinary excretion of radioactivity,
6315—-S and HTT in intact rats
Each plot represents the mean of

four or five rats.
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Table 8 Biliary, urinary and fecal excretion of radioactivity after intravenous
administration of 7~!‘C-6316—8 and 3-~''C-6316-S in bile—duct
cannulated male rats (Dose 20 mg/kg)
% of Dose excreted
Time 7-'4C—6315—S Administration 3-14C—-6315—S Adminiseration
Bile Urine Feces Bile Urine Feces
15 min 9.0 £ 6.0 - - 16.51 6.6 - -
30 7.824.4 46.1% 6.3 - 10.5¢ 3.8 46.6 £ 11,5 -
1hr 431+0.2 17.0¢ 8.8 - 44116 126+ 5.4 -

2 1.1+ 0.6 6.6¢3.6 - 0.4¢0.2 43z 20 -

4 0.1+0.1 2.8 1.6 - 0.120.0 1.0z 0.2 -

6 0.0t 0.0 0.8+ 0.4 - 0.0£0.0 03¢+ 0.2 -
24 0.1:0.1 1.1+ 0.4 0.1+0.0 0.0+ 0.0 0.6t 0.2 -
48 0.1+0.0 03:0.1 0.0£ 0.0 0.0+ 0.0 0.1+ 0.1 0101
0—24 hr 224+ 101 74.5+10.5 0.1+ 0.0 31.8: 8.4 654+ 9.5 -
0—48 hr 22.5+10.1 74.8 £ 10.5 0.1 0.0 31.8+ 8.3 6552 9.4 0.1¢0.1

The data represent the mean t S.D. of four rats.
Fig.4 Biliary and urinary excretion of rRB ST,
radioactivity, 6315-S and HTT 4. K#M

in bile—duct cannulated rats
Each plot represents the mean
of four rats.
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Table 7 Biliary and urinary excretion of 6315-8 and HTT after intravenous
administration of 7-''C-6315-S and 3-'‘C-6315-8 in bile~duct
cannulated male rats (Dose : 20 mg/kg)

% of Dose excreted
7-14C—6315-S " s
Administration 3-14C-6315—S Adminiscration
Time
Bile Urine Bile Urine
63158 63158 6315-S HTT 6315-S HTT

15 min 7.7¢5.1 - 13.8¢ 5.5 1.821.0 - -

30 6.7 3.7 42,2+ 5.3 85+ 3.2 1.5£06 | 41.3%10.5 3.7+ 0.7
l1hr 3.5:0.1 151+ 8.0 3411 0.7t 0.6 10.2 ¢ 4.6 1.82 0.6
2 0.8+ 0.5 541 3.1 03201 0.1+0.1 3.1+1.7 0.9z%03
4 0.0 0.0 19x1.2 0.0 0.0 0.0+ 0.0 0.6+0.1 0.3:0.1
6 0.0+ 0.0 0403 0.0+ 0.0 0.0 £ 0.0 0.1+0.1 0.1%0.1

24 0.0 0.0 0.2 0.1 0.0 £ 0.0 0.0 £ 0.0 0.1+0.1 0.3£0.2

0—24 hr 18.7+ 8.6 65.0+ 8.9 26.0+ 7.0 4.2+ 1.4 55.4 £ 9.0 7.2+ 0.3

The data represent the mean % S.D. of four rats,

Fig.5 ' Autoradiograms of male rats
""" " after intravenous administration
of 7-1C—6316-S
(Dose : 20 mg/kg)
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Fig.7 TLC-ARG of rat plasma
Plasma (5 min)
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DISPOSITION OF 6315-S (FLOMOXEF) IN RATS (1)

Kenai Mizodirl, HirosHl OkABE, HIDEO TANAKA and KoicHi SUGENO
Shionogi Research Laboratories, Shionogi & Co., Ltd.

The distribution, metabolism and excretion of 6315—-8 (flomoxef) were studied in male
rats using two kinds of '‘C-labeled compounds (7—'‘C-6315-8 and 3—'‘C-6315-8).

After i. v. administration of each labeled compound at 20 mg/kg, unchanged 6315-8 was
eliminated rapidly from plasma with T28 of c¢. 11 min and a total body clearance of 19
ml/kg/min. Plasma concentration of 1-(2-hydroxyethyl)—1H—tetrazole—5—thiol (HTT), one of
the metabolites of 6315—S, was notably low, but it disappeared more slowly than 6315-S.
When 7-'C-6315-S was administered, unknown radioactive metabolites decreased more
slowly than 6315-S or HTT from plasma.

In intact rats, urinary recovery of radioactivity within 72h was 65.7% after 7—'‘C—6315-8
injection and 82.4% after 3—'‘C-6315—-S injection. Unaltered 6315—-S was excreted main by
in urine and 22% of the dose was excreted as HTT in the case of 3—'‘C—6315—8 injection.
On the other hand, urinary recovery in bile—duct cannulated rats was 74.8% with 7—''C-
6315—-S and 65.5% with 3—''C—6315—S, while only 7.2% of the dose was recovered as HTT
with the 3-'‘C compound. Biliary excretion of radioactivity was 23~32% in both labeled
compounds, most radioactivity being excreted as 6315—S, while excretion of HTT was very
small. From these excretion profiles, we suppose that 6315—S is transported via bile to the
intestinal tract where it is partly decomposed to HTT which is then reabsorbed and excreted
in urine.

Radioactive intensity in tissues by whole body autoradiography was in the order : kidney >
liver > connective tissue > blood, lung, skin > pancreas, spleen, thyroid, hypophysis, bone
marrow and others. Radioactivity in all tissues declined rapidly with administration of both
compounds, but disappearance of 7—'‘C—6315—S was slightly slower.

TLC survey detected a small radioactive spot corresponding to 6315—S oxide as another
metabolite. We detected yet another radioactive spot corresponding to des—HTT 7-—'‘C—6315-S.
We did not, however, elucidate their structures. '



