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Abstract— 1-B-Methy] carbapenem-2-substituted pyrrolidine derivatives, CRB 529 and CRB 550. were
synthesized as investigational carbapenem derivatives. It has been reported that the in wvitro an-
tibacterial activities of the compounds against G(+) and G(-) bacteria were almost the same or more
effective than those of imipenem (IPM) and meropenem (MEPM), and also showed better in vivo ef-
ficacy than MEPM and imipenem/cilastatin (IPM/CS) against representative G{-) organisms, P. aeru-
ginosa and MRSA organisms, S. aureus. The antibacterial activities, pharmacokinetics and protective ef-
ficacy of IPM/CS and CRB 529 and CRB 550 wereconducted after subcutaneous or intravenous ad-
ministration to mice and rats. The pharmacokinetic parameters of CRB 529 and CRB 550 in mice were
as follows: the observed maximal serum concentrations (Cn.) following 1.V. administration were 87.5
and 101 pg/ml for CRB 529 and CRB 550, respectively, and 63.6 ug/mi for IPM/CS. The half-lives (ti»)
were 14.0 and 12.0 min for CRB 529 and CRB 550, respectively, and 14.8 min for IPM/CS. In rats, Cuu aft-
er L.V. administration were 74.0 and 91.8 pg/m! for CRB 529 and CRB 550, respectively, and 41.2 pg/m!
for IPM/CS. The tissue levels of CRB 529 and CRB 550 and IPM/CS after V. administration at a dose of
20 mg/kg decreased by the following order: lung. heart, kidney. liver and spleen for CRB 529, kidney.
liver. lung, heart and spleen for CRB 550 and kidney. lung, liver. heart. spleen and brain for IPM/CS. In
systemic infection, CRB 529 and CRB 550 showed excellent efficacies against P. aeruginosa and S. aureus
(MRSA) at a dose of 5mg/kg. The PDys were 0.80, 0.36 mg/kg for CRB 529 and CRB 550. respectively.
and 3.22 mg/kg for IPM/CS against P. aeruginosa. The corresponding values against S. aureus (MRSA)
were 76.0. 55.3 mg/kg for CRB 529 and CRB 550. respectively. and 146 mg/kg for IPM/CS. In local in-
fection, the antibacterial activities of CRB 529 and CRB 550 were more effective than those of IPM/CS
against intrarenal infection with E. coli and P. aeruginosa and also showed as effective as IPM/CS against
respiratory tract infection with E. coli and P. aeruginosa at a dose of 5mg/kg.
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Table I—Chemical structures of various carbapenem
derivatives
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Fig. 1 — Plasma concentration-time curves of
imipenem/cilastatin (C), CRB 529 (®) and
CRB 550 (¥) in mice (n=5) after in-
travenous dosing with 20 mg/kg.

Table I — Pharmacokinetic parameters of CRB 529,
CRB 550 and imipenem/cilastatin (IPM/
CS) in mice (n=5) after intravenous ad-
ministration of 20 mg/kg
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Fig. 2 — plasma concentration-time curves of
imipenem/cilastatin (©), CRB 529 (®) and
CRB 550 (V) in rats (n=5) after in-
travenous dosing with 20 mg/kg.

Table Il — Pharmacokinetic parameters of CRB 529,
CRB 550 and imipenem/cilastatin (IPM/CS)
in rats (n=>5) after intravenous admin-
istration of 20 mg/kg

Compounds Parameters” . 4 Parameters”
Sompounds X -
tiz  Coe(tg/ml) AUC(pg - min/mi) po tie Cuma (Lg/ AUC(Ug - min/ml)
IPM/CS 148 63.6 +239 611 IPM/CS 182+ 0.15 41.2 + 22.8 658.9 + 81.8
CRB 529 140 87.5+% 118 735 CRB 529 129+ 139 74.0 + 22.8 702.7 + 758
CRB 550 120 101 £ 244 880 CRB 550 128+ 058 91.8 + 31.2 880.8 + 84.4

"Values were calculated from the data of mean con-
centrations.

P Observed values represented mean * standard
deviation and were significant at p<0.01
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Hi1sF5no] Foli= CRB 5299+ CRB 5500} 7tzt
74.0. 91.8 ug/mio R IPM/CS Fdit9] 412 ug/mi
KT} 28 7102 VeERdoh(pd0.01). E3F CRB 529 %
CRB 5509 AUC*= 7}7] 702 ug - min/mi9} 881 pug
-min/mizA [PM/CS Foditel 659 ug - min/miy.
o} & ZloR Hrh e} (p0.01).
ZEL 8% - YalolAle] HlatFo] o
nXE Fig 36l 3EAlekdth. IPM/CSY: A1)
HulE CRB 5293z #HAlAHAIA 7 e
5508 AFH3H DA EIE (p(0.01)9) o

o] 7hE 2}

£
.ng

>

w:_

Zk,

CR

Vol. 39, No. 4, 1995

*Values represented mean = standard deviation and
were significant at p{0.01.
" Observed values.
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Fig. 3 — Mean concentration (£ S.D.) of imipenem/
cilastatin. CRB 529. CRB 550 in tissues after

intravenous administration. 20 mg/kg. of
each drug to mice(n=5). A: Imipenem/Ci-
lastration. B: CRB 529. C: 550 (p<0.01) W 5

min. [ 15 min, §¥: 30 min

W7 IPM/CS FojitellA] 1ot 53 e e el
Wi AL, 2E F57ed gigt ddid oz Hojd MIC
W 7HAE A A3 Byl Q= Ao Alg )
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oEHE Fo 3R vlwd] B Az (Table V),
IPM/CSE 1A17FHo} 4170 tho)l 23) Fof 319S w)
9] PDg 1.35mg/kge.® Vel or CRB 529
177k 18] Fo8tde Wel PDy, 1.38 mg/kg# #
o] %A% 74 WolgFHE six= Ho= mo} P,
aeruginosa CK2B 9] 74430 93 A 8348 7}
A Ao g AR Hc)

MF S42H 2dUM Y XI7EL

* MEE 87| A4S0l i Y MREN - S
aureus CK1BS} P. aeruginosa 90270 213+ A& 4 35
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gavol dair ZES A#E Table Vol YRR
o 2E oFERo Tl tiEl A AR H 7] A
(p<0.05)7} TG Re™. CRB 529 2 CRB 5509]
FoAu2 IPM/CS Foata) vl5gh Aitgo] 1148
Holi= Aoz vehytt welr CRB 529 o to] 1)
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CS Fofutel nls) FARRE 9 A R&H} 22 vehy
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Table IV — Protective effect of CRB 529. CRB 550 and imipenem/cilastatin(IPM/CS) against experimental sys-

temic infection in mice (n=5)

Strains Challenge dose" Compounds” MIC PD:'(mg/kg)
(CFU/mouse) (Lg/mDPDsy)
IPM/CS 1.56 3.22
P. aeruginosa CK2B 5.00 x 10° CRB 529 0.78 0.80
CRB 550 0.39 0.36
S. aureus CK 23 5.00 x 10" IPM/CS 25.0 146 .4
(MRSA) CRB 529 12.5 76.0
CRB 550 12.5 55.3
S. aureus Y-80-12-475 1.20 x 107 IPM/CS 0.10 3.8
(MRSA) CRB 529 0.03 2.2

‘Bacteual challenge :
"Drug administration :

i.p. with 5% gastric mucin.
5 mg/kg (s.c.)

‘PDs (median protective does) was calculated by probit methods.

J. Pharm. Soc. Korea
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Table V— Therapeutic effect of CRB 529 and imipenem/cilastatin (IPM/CS) against experimental systemic in-
fection in mice (n=5)

] Challenge dose® . MIC Therapy PDy
Strains (CFU/mouse) Compounds (ng/mi) Times hrs (mg/kg)
p.aeruginosa 2.00 x 10° IPM/CS 1.56 2 14 3.22
CK2B CRB 529 0.78 1 1 0.80

“Bacterial challenge: i.p. with 5% gastric mucin.
® Drug administration: 5 mg/kg (s.c.)
“PDsx (median protective does) was calculated by probit methods.

Table VI— Efficacy of CRB 529, CRB 550 and imipenem/cilastatin (IPM/CS) against experimental respiratory
tract infection in mice (n=5)

. Challenge dose . MIC Mean log CFU"
Strains (CFU/mouse) Compounds (ug/mi) + S.D./lung
. Control 6.10 & 0.27
?Ma‘%':;ls CKIB 3.80 x 10° IPM/CS 25.0 4.29 + 0.46
- CRB 529 12.5 454 +0.18
Control 6.78 + 0.50
P.aeruginosa 530 x 10° IPM/CS 0.78 5.99 + 0.57
9027 e CRB 529 0.20 5.81 = 0.93
CRM 550 0.20 568 + 0.75

* Drug administration @ 5 mg/kg (s.c.)
® Significance at p<0.01

Table VII— Efficacy of CRB 529. CBR 550 and imipenem/cilastatin (IPM/CS) against experimental intrarenal in-
fection in mice (n=5)

N Challenge dose \ " MIC Mean log CFU"

Strains (CFU/mouse) Compounds (ng/mi) +S.D /lung
Control 8.84+0.28

E. coli. CK12 2.40 x 10" IPM/CS 0.10 552+0.13
CRB 529 0.01 4.56+0.29
Control 7.32+0.78

P.aeruginosa ) i IPM/CS 0.78 5.33:£0.52

9027 530 > 10 CRB 529 0.20 5.36+0.11
CRM 550 0.20 4.98+0.38

*Drug administration : 5 mg/kg (s.c.)

" Significance at p<0.01

7+ Fo sk CRB 529 % CRB 5509] A5 gaHE 1) Bz AN e] CRB 5299 CRB 550, 7

Table VIell LFERHSAICE oFaFoldh Bl A o] 25t AEorE Fojolre] ofFHd} W IPM/CS F
gl wls) fergk a(pd0.07E 1A, ofatell Blste] C, St AUCTF Al vrebstth,

CRB 529 Fol it IPM/CS fofstol vlaf 214 9 2) Azl glolMel A7l FEE CRB 529%
T L}E}LM r2kort. CRB 5509 Folatel Al shAHANEIHEY, CRB 5502 A8)hH#H)d 8
72 2l At el frel gl AhA7k o] ol Hrk(pd0.0). 3%, IPM/CSell loir= sz dinlgel &
oz rAMe] FELE Bol HHoR 1% 54

d 8 o] R4 ¢k §F CRB 529 % CRB 5502 7%=

ol % % ni HdFe ARl FAT AR AR
Carbapenem # &+t#)?l CRB 529 ¥ CRB Itk
5502] in vivo dhtEA P} oFEelEt A vl AHS A 3) 4% A2l g golaat dgel gt in vivo
Fo glFloll A AAlEE AR i) o) ofg S AAS Az o' 4TS P aeruginosa
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