136 CHEMOTHERAPY OCT. 1984

7 Mz 1T 5 Ceftriaxone (Ro 13-9904) OiKNENREIZRI$ 5 %L
(BE1#H)
HC-Ceftriaxone ii[n$% 5% M A i BEHERS, (KN4 & O HElE —

VRO M - R R U AR e B R R B AT i
HAD > 2 ffF7Err
R. Heintz
F. Hoffmann-La Roche %7k

=z 3

Hawt7 7oz 48 R EWE T H B ceftriaxone (CTRX, Ro 13-9904) #UC 1k it &4

(MC-CTRX) # 7 Fi220mg/kg T, HLlIERIRIMNEE G L 220 oo aieb il KEHERS, RN o, IR,
’]“.'{I'ii LoosdEp Rt s O TRGEL 72

. MAPRE#B

P FOM TG PEM IS, BRIRINEE G e W L 4 RIS ti?’” 55 % 1/37 () ~1/
28 (M) £ TRCTL 72, ‘V‘" RN L D B ST TR 24 O 205 NI B AN |12 oW N AR [ A N IL A S P 2c L 2
3057 £ 0 4R T IR EEEAY WD L, F DR By %‘duUUl 149407 (MEHEZ b
YiL) Thotz

2. HEBRSH

HC.CTRX SR INEL - (% O #LEE P FUM GRS 13, 15 (INF A 20 The b & (RO T
ML DN T & - 720 Wy NASRFON (G TEREEELE, f% %fﬁbll%rhd’fl?iu e L 7298, B LA o ML M"C
BV L, AL L REIFR b & Lz L2 BRSBTS TR EE O R AR,
Z ORI HLEL bt 2 k5o T e 2dNE RIS 50 T L3000 ) 1/5 DRI D Wl ALTE
CYr =TT T Ty —/m‘i'}\' L ok s K535 LanTh-120

3. Rep, BBt

M AH =2 —2 3> AL 727 o M2 SO 28 POHETEO PR 4L, Fe - 1%48I5 8] £ Tz, H
T H50%, PRI EIA0% Th o 72 W% 0 ~ SEFRIONMHITEL L 080 ~ 24 0 PRep iz
S AL RO G TE#990% 18, AL CTRXZHR L Tvr7z,

* e L, b s I HE e, RN, B L R O

il

T AT 2Tl T 5,
Ceftriaxone 'CTRX, Ro 13-9904) @ (6R, 7R} -7 {2 CE RSB TR BB RIS AR 6 b ~ B FIS6 S 1 H)
amino-4-thiazolyl -2- methoxyimino Jacetamido ' -3- [{ (2,
5-dihydro-6-hydroxy- 2 -mcthvl-r)-oxn-as-triazin{}-yl I thio | [. RBHE L URBRSE
methyl )-8-0x0-5-thia-1-azabicyclo-( 4, 2, 0 ) oct-2-ene- 1. EBRHM
2.carboxylic acid disodium salt (7 4% 4h K, z isomer) (3 6 T AL 72 MEHE T

Sprague-Dawley ) *
F. Hoffmann-La Rochett (72 4 720 (5w TH L Ak (1fL

ko
Jigs (2340.5C, il (55+5%) DEHENT 1HM (
sk o k) AAUEMITTh A s EEHE Y - RN i), v L3R OB gk
A OB 7o~ 7 b 7 e s, i 7 Gl ARG L 7ot KRN B O o L o) Ak
T EE P 2 o 2 2 L2, B-lactamase JoTHERR L 72,
R TLYUETH D P TR, MO TR HERS X RN R (1 RE
el ¥ lx, MC TG L 2o CTRX A 7 o MIZaiIk MEMEA 500 TI, HET210~250g, M &160~1‘)0g 1



VOL. 32 S-7

CHEMOTHERAPY 137

5k

TI3330~340g Th - 7:
NESEE SV EEESRE S|

P R R (M 3 T
s I HERS, RN AR T

b TEFE L 7z, M HEd B T, 7o s
I—TIUMAE PEE A= L —2 3 > AL, %W&&
HE— L = IZE L 720 B A Lo

Fig. | Chemical structure of CTRX

NH2

NN
H H (Hs
Q\ : OGNA
C—CO—NH—
i J\ -3.5HZ0
N CHz

SOCH; O
CO0ONa®

(Z)-(6R, 7R )-7-(2-(2-amino-4-thiazolyl )-2-t methoxyimino j
acetamido J-3-( (2, S-dihydro-6-hydroxy-2-methyl-5-0xo
-as-triazin-3-yl jthio Jmethyl} -8-0x0-5-thia-1-azabicyclo

-(4,2,0)oct-2-ene-2-carboxylic acid disodium salt

5, KX I I s 7

EhFr =747 77 4—(LT4 4% ARG 2829
Tl4, Piebald £MEVEZ I 4 DL (8 MG, IKE200g) *
FEpizfe L 7

2. EREY

CTRX (3 Fig. V2T WS A 474 2 1100 £ 72134 i
K1tk AT, F.Hoffmann-La Rochetf (7 4 2)
OG22 AL AW thiazolyl ko) 2 {1 A HC T
frak L 721t 4 #/ (HUC-CTRX) LU Pyl Ttk T4
B ALt ezl 72 (Fig. 2).

MCofE N Tl T ' ST AB50CH: ’fhil,i;‘- =
L NC ) L T D R L, o TRAR LY
AP L KRS T L T F A R A %A 4-bromo-
2-methoxyimino-3-oxo-butanoic ethylester |2 "C-+ *
WA 7 (R 2+, 24 -MC-thiazol-4-yl) -2-me-
thoxyimino acetic acid ethylester (1) #{#%. kY
Sy Pz 2T (1) 4z
277 2 K (2) 2135

(2-amino-2

/K chloro acetic acid #
(2) 7% JKE b+

Fig. 2 Synthetic method of "C-CTRX

H;N—”("N | COOE(
S N —
~O0OCH,

_N
Cl-CH:-CO-NH —H(I‘/—]——nfcooa
S N

" TNOCH;

o

_N _N .
C1-CH,-CO-N H-"ﬁ';_]——r('(x)li CI-CH:>-CO-NH —“(‘WC(XX Al
— T S

~OCH:

3

T~OCH;

4)

([ -CH»-CO-NH- \J(j(o ;\HI_‘/ (Hx\ OH
N CHa- s% I

H

_N
HN-! ‘(I’—j—‘r('()—NH
N N

NocHy ¢

TOCH: O

COOH

S OH
\)\( ‘Hs —sJ\NI

COOH

N 1
H;N—”(4 | CO-NH \l’N ONa
L .
5 Nloe 1; _—CH: SJ\

SOCH;

COONa



138 CHEMOTHERAPY OCT.

1984

7 Z-ethanol A& THK 5 # L, 2-(2-chloroaceta-
mido-2-"*C-thiazol-4-yl) -2-methoxyimino acetic acid
(3) 2145, #ILKCEE (3) 2R T, PCls T
LT 79k (4) #1%%. (4) 12 (7R)-7-amino-3
(1(1,2,5,6-tetrahydro-2-methyl-5,6-dioxo-as-triazin-3-
yl) thio} methyl)-3-cephen-4-carboxylic acid * fEH &
+_+ (5) #1885, (5) ¥+ P72 THEY 74
L7 t%, KRERIEFT B U LOKERIZ T pH & T IZ4E
f’fl, DO1THEF A IRF T L, “C-CTRX #1552,

T b s KRG G P AR M) 7 L TEEL (6) D
F RN L (7)) 1§

AL &M O TS AL 00#0 & 12, 2 M o BB G i
ethyl acetate/methanol/H,O(3 : 1 : 1, v/v)BL1¥
ethyl acetate/methanol/H.O (10 : 10 : 7.5, v/v) #H

*‘ﬁifeﬁ sa= 7T T 4—DT A 7w T T A
D90% L LT B Z X Al L7z, Toflh, Ak
mi.ubr’é»i F AT o5 b r\’ﬁ'ﬂ L 72

3. BEEYORUL L UREHE

8 ARG E8 T3, “C-CTRX (3 AR+ 3 (SLRUH S
PET2.9uCi/mg (2RI L 7240, F 10D Es TIEJERL
FECTRX 212, JEHUHNE&EYES1.56~4.94uCi/mg &
AL I/HRL . "C-CTRXI3# léi HIJL’I Bt
;’f’iﬂﬂ?’éf’?ﬁﬂ, (20mg/ml), 20mg/kgh T bR N

R P S AN 4 ’f G A O HEE “EHK‘HJ w (1,000
NZ,!)()Umg/ N A2 TovE L 72,

4, Eﬂqﬂiﬁfsfiﬁﬂﬁ

HC-CTRX #5 J- # o ORI (4 1 1% 5 15,3077,

1.2,4 6RER] (2 BEERAR [, IEERIR L O~ ) a7
A 7ok P AOTHRmL 2

1 PO G PR 1 o rn] i

10l % FOH G PEE ) TOLIZHY, Soluene

350 (Packard) 2001 #* hi 7 H(f@{f& 10ml & Bray +
SF L= =2 MR DN A TR
FL--. 3> 47> 77— (Packard TRICARB 3390) T
WO T2 dE L 7o #9272 C-CTRX kel yd
A7 SN T ug CTRX MG /ml fd 7oL 72,

20 i A L CTRX BEI% oo bt

mu L 72— 4201 % 5.0y 8 (11, 000rpm,
50 LTRSS KOS ERB o 2 o 2 A%, Ta) i
DMYE sEnr (7 0 P 1TPLhH 720 8 gl A4 50U G dr4k
aCEEE L7 &R 2 TR TE CTRX200ug
. 4”‘6 /!‘i("éi;ﬂn()yl. w/vl 15 L1250l Dethanol 4 i 2

KL A DDA VIR el AP/ BV A ¢ N FT Rl )
500 ’& 7 a2 | # (Kieselgel, 60 F 254, '/iiﬂ).z.)mm,
Merck) (2L 7:. 7 o= | Hil$, ethyl acetate/

methanol/ H,O 643, v/v) OGN TR L

72 1%, CTRX (Z#4¥ 2 #65 (Rf4H0.74) 2 %R 7~
T TR L, F DS silicagel ZEID & o 72, 2D RS
=12 CTRX BASHC UV WL & UH & tE 4%
T &4 mAg kb2 12388 S 4L A - 72, Silicagel
o CTRX 123 mlo methanol AHCTHEL, 20
S HO—E (2 ml) R THC-CTRX ORGTEN: * i
Ko > FL—goAhr Z—2L)llEL 7z, &
CTRX milz" mﬂh‘l“‘f&‘l ml & Hv T, KREMD A
WL e (274nm) (2351 BIRGIZMEZ £ Y Kev 7z,
M CTRX i3 X A X (>98.5%) (&, Tz 724u(kiz L 3
LOTHAHNH b, WHIEMEZ L BERDHRD SRR
?%if’ri?é’am@llli%&%?}ﬁm, Mg “C-CTRX gt it
ZobEIZ L O HIEL 72, 2S5V 2HC-CTRX D
SERUE &Y 5 (,TRX WAL 22

5. RBFeRHEiH

A BEdE bR TR, ether FRFE T IR 7
—alb—i g RiiL, iR A FF- T, "C-CTRX
A ERIRINEES- L 720 #5120 ~3070, 3040~ 1§, 1
2, 2~4,4~6, 6~8, 8~24, 24~ 48WFMHIZE] A,
F720~4, 4~8, 8~24, 24~ 48z 1}\5"“”‘
1L toluene (e FHRECL BE RN X L7z Al &8E
—trﬁ”w AR S B, IR 10k] (8 ~24, 24~ 488
FHE20ul) &, DRI O THES0p] A T B2 FOH i M W E
SNATOLZHY , 10ml @ Bray » > FL —7—4 2T
WK > FL—2 3> A7 F—TEFHEN % WE
L7

LS A H G TR /ii"liﬂ’, CTRX O
AT, T b B (5 ~50ul) (ZfHiKE L
T200pg (0. 1%methanol i) DR LIRR i
Z7:th, PR W‘f 7o Huzd@ L, ethyl acetate
methanol/H,O (6 © 4 1 3, v/v) Oif&iaEsC TEH
L, drprA£1g 4*('"‘ SN CGE S T A T 1 R
Pk Tk, BT AL mBEWE O (F 3l 5
W=7

6 P BRI EERENAE

filfe 7 b 2PC-CTRX & Sl IN$ - L, 4% 1 1530

Ty 2, 6, 24MER (M OV TiE300, 2485 o) 2 B
LD A1 ether WRRE GBSz JY Ilsum:kfyt'?%f. &
F g, ALRE A BRI L R T L 2 R
el ot F GRS E TOWES L oA YL L 7: 0 il
W 2R 9 B, i, (O Db, TEDE, TR, RS SO
ez o T, W3 MK THRE S AL 22 EK
ELop— F100~200p! %, NS K OSHUKIRE DT
(32 ~ 3Vp A T w1 e A, Bighi,
DREg, W, WA kK ONIER (E 2 - (30~ 100mg)
Ze A ALF AL ROM G TR E S 4 T oviZ e L Solu-

7 Mz

l



VOL. 32 S-7

CHEMOTHERAPY 139

Fig. 3 Blood level profiles of total *C
and intact drug in male rats after
a single i.v. administration of MC-
CTRX., 20mg/kg
(pg/ml)
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Table 1 Tissue levels of total *C determined at various times after a single intravenous injection of
14 C-CTRX to rats at a dose of 20 mg/kg
ug eq./g (ml)
Sex Male Female
Organ Tm%?gifg 30th min 2nd hr 6th hr 24th hr 30th min 24th hr
Blood 372 £13 11.1 +0.3 3.35+0.18 1.08+ 0.08 |39.5 +1.7 1.38 + 0.05
Brain 0.64 + 0.05 0.20 £ 0.02 0.12+0.01 0.03+ 0.01 0.60+0.05 | 0.06+ 0.01
Pituitary gland 5.06 1.12 0.60 0.32 7.15 0.31
Adrenal 5.41 £ 0.37 2.07+0.14 0.95 £0.11 052+ 0.0S 572+030 | 0.51+ 0.05
Thyroid 6.57 2.26 0.83 0.63 8.74 0.79
Thymus 3.37+0.20 1.33£0.08 0.60 £ 0.02 030+ 0.02 | 431+043 | 038+ 0.02
Heart 9.13 +0.40 1.68 +0.16 0.98 +0.03 0.39+ 0.01 9.63+048 | 063+ 0.03
Lung 165 +1.2 6.38 + 0.97 2.16 + 0.08 1.28+ 025 [ 17.3 £0.5 144+ 0.14
Liver 15,6 +0.9 5.03+£0.27 1.40 £ 0.08 0.77+ 0.05 | 19.0 +0.5 0.78 + 0.05
Spleen 4.04 = 0.39 1.56 £ 0.07 0.90 + 0.06 045+ 0.06 5.06 +0.14 | 052+ 0.04
Pancreas 6.11 +1.16 1.93+£0.12 0.80 +0.06 040+ 0.04 839:0.21 | 055+ 0.03
Eye ball 2.16 £ 0.36 0.95 +0.09 0.37 + 0.06 0.15+ 0.02 265+0.16 | 0.15+ 0.02
Kidney 484 +1.6 17.7 £0.8 150 £0.3 102 + 0.8 422 +26 959+ 0.34
Stomach 3.28 + 0.36 2.49 +0.39 0.86 £ 0.13 0.69 + 0.04 5.06 £ 1.36 1.77+ 1.28
Intestine 96.1. +4.3 | 1194 +523 133.8 4.7 719 +£17.3 813 £58 |S55.7 +10.6
Testis 6.97 £ 0.31 3.92+0.26 0.83 +0.08 0.38 + 0.02 - -
Ovary - - - - 129 +0.9 0.81=+ 0.09
Uterus — — - 182 £0.3 1.03+ 0.08
Spinal cord 097042 0.56 £0.17 0.26 £ 0.02 0.10 + 0.02 254 +£052 0.18 + 0.04
Muscle 4.00 £ 0.33 1.31 +£0.09 0.32£0.02 0.16 + 0.01 4.64 +0.86 0.24 = 0.03
Fat pad 329+135| 0.71:008 | 0.31:0.03 0.15+ 001 | 3412039 | 019+ 0.02
Carcass 103 0.7 2.29+£0.21 0.96 + 0.04 051+ 0.04 | 103 +0.2 062+ 0.05
Each value represents the average of five rats + S.E.
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Table 2 Percent distribution of total '*C in tissues after a single intravenous injection of
14 C-CTRX to rats at a dose of 20 mg/kg
Percent of dose

Sex Male Female

Organ Timgoasfi‘negr 30th min 2nd hr 6th hr 24th hr 30th min 24th hr
Blood 183 0.6 554+011 | 1.67+0.09| 053+0.04 |19.8 £1.0 0.69 + 0.02
Brain 0.03£0.00 | 0.01+0.00 | 0.00+0.00| 0.00+0.00 | 0.03+0.00{ 0.00<+0.00
Pituitary gland 0.00 0.00 0.00 0.00 0.00 0.00
Adrenal 0.00 + 0.00 | 0.00 £0.00 | 0.00+0.00| 0.00+0.00 | 0.01+0.00| 0.00=0.00
Thyroid 0.00 0.00 0.00 0.00 0.00 0.00
Thymus 0.04 £0.00 | 0.02+0.00 | 0.01+0.00| 0.00+0.00 | 0.07+0.01| 0.01=+0.00
Heart 0.18£0.01 | 0.03:0.00| 0.02+0.00| 0.01+£0.00 | 0.19+0.02| 0.01+0.00
Lung 0.54 + 0.08 0.20 + 0.02 0.05 £ 0.00 0.04 + 0.01 0.51 £0.02 0.04 + 0.00
Liver 342+0.21 0.97 + 0.05 0.31 +0.01 0.14 £ 0.01 4.31+0.21 0.16 + 0.01

In the Spleen 0.06 + 0.01 0.02+0.00 | 0.01+000| 0.01+£0.00| 0.08+0.01 0.01 £ 0.00

body Pancreas 0.110.02| 003001 | 0.02+0.00| 0.01+0.00| 0.18+001| 0.01<0.00
Eye ball 0.01 £ 0.00 | 0.00+0.00 | 0.00+0.00| 0.00+0.00| 0.01+0.00| 0.00z0.00
Kidney 211007 | 0.77+0.02 | 0.66+0.01 | 044+002| 196+0.11| 0.45+0.01
Stomach 0.28 £ 0.02 0.11 £ 0.02 0.05 £+ 0.01 0.03 £0.01 0.41 £ 0.08 0.18 + 0.14
Intestine 323 +1.3 387 +1.7 |499 1.6 205 +22 276 +1.5 229 46
Testis 0.32 £+ 0.01 0.19+0.02 | 0.04 £0.00| 0.02+0.00 - —
Ovary - - - - 0.03+0.00| 0.00*0.00
Uterus - — - — 0.18 + 0.01 0.01 + 0.00
Carcass 378 +£25 8.70 + 0.75 343+0.15 1.86+£0.16 {359 1.4 2.17+0.17
Total 955 +24 |553 +21 562 +1.7 235 +23 913 +2.5 26.7 +4.7
Urine 198 +1.78 | 41.7 £2.0 443 +1.8 46.7 4.1 943 +0.58| 410 29

Excreted | p o ces - 0.00+0.00 | 020+0.12|294 =46 | 0.10:003| 314 +46
Total 975 +1.2 97.0 +1.1 100.6 + 0.7 99.7 +23 100.8 £+ 2.1 99.0 +2.2

Each value represents the average of five rats + S.E.

Table 3 Tissue levels of intact drug determined at various times after a single intravenous injection of
14 C-CTRX to rats at a dose of 20 mg/kg

uele
Sex Male Female
Time after dosing .
Organ 30th min 2nd hr 6th hr 24th hr 30th min
Lung 11.5(75.0) 243 (76.9) N.M. 0.51 (42.0) 13.4 (75.3)
Liver 10.3 (59.1) 3.18 (78.4) N.M. 0.15(21.8) 10.4 (59.3)
Kidney 26.6 (54.9) 5.02 (29.5) 3.70 (25.5) 1.23 (13.3) 27.5(56.4)

Each value represents the average of duplicate measurement
Figures in parentheses represent the percentage of intact drug

N.M.:

not measured
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Fig. 6 Distribution of '* C-CTRX 1 hr after a single intravenous dose of 20 mg/kg to
Piebald male rats (3 days exposure)
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Fig. 7 Distribution of '*C-CTRX 24 hr after a single intravenous dose of 20 mg/kg to

Piebald male rats (3 days exposure)
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Fig. 8 Distribution of * C-CTRX 8 days after a single intravenous dose of 20 mg/kg to
Piebald made rats (3 days exposure)
Kidney
Fig. 9 Distribution of '* C-CTRX 20 days after a single intravenous dose of 20 mg/kg to
Piebald male rats (3 days exposure)
Kidney
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DISPOSITION OF CEFTRIAXONE (Ro 13-9904) IN RATS (I)

— BLOOD LEVEL PROFILES, TISSUE DISTRIBUTION
AND EXCRETION OF '*C-CEFTRIAXONE —

HiDEO Fukazawa, HiTOSHI TAHARA, SHIGEYASU ICHIHARA,
HirOK1 ToMisaAwA and MITSURU TATEISHI
Nippon Roche Research Center
R. HEINTZ
F. Hoffmann-La Roche Co., Ltd.

Blood level profile, tissue distribution and excretion of ceftriaxone (CTRX, Ro 13-9904), a new syn-
thetic cephalosporin antibiotic, were examined in rats after a single intravenous injection of 14 C_ceftriaxone
(**C-CTRX) at a dose of 20 mg/kg.

1. Blood level profile: A blood concentration of 1"'C-radioactivity was rapidly decreased over the first
4 hr after the i.v. injection (the level at the 4th hr was as low as 1/37 (male rats) ~ 1/28 (female) of the
5-min level), while after the 4th hr, relatively slow decline curve was observed.

The blood level of the intact drug represented a monophasic decline curve with a half time of 40 min
between 30 min and 4 hr.

2. Tissue distribution: The highest 1“C‘radioactivity was observed in intestine (including its contents)
and then in kidney and blood at each time point. The 14C-radioactivity in almost all the tissues examined was
found to become lower with time, while the 14C in the intestine showed a peak level at the 6th hr postadmin-
istration. Elimination of 14C-radioactivity from kidney was somewhat slower when compared with the other
tissues: approximately 20% of the 30-min radioactivity retained in this organ even after the 24th hr.

3. Excretion: During the initial 48 hr, nearly 40 and 50% of the dosed '*C were recovered in urine and
bile, respectively, the latter was collected through a drainage inserted into the bile duct. About 90% of the
radioactivity recovered in the initial 8-hr bile and in the 24-hr urine were associated with the intact drug
itself.



