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Synthesis and Antimicrobial Evaluation of 3-(Substituted)
Pyrrolidine Cephalosporins
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Abstract — To develop new cephalosporin antibiotics with improved antibacterial activities, a series of 7B-
[2-(2-aminothiazol-4-y1)-(Z)-2-(1-carboxy-1-methylethoxyimino)acetamido]-3-[5-(heterocycle)thiomethylpy-

rrolidin-3-ylthiolmethyl-3-cephem-4-carboxylic acid (14~18) having aminothiazol carboxymethylethoxy-
imino group on the C-7 position and (heterocycle) thiomethy! pyrrolidinthiomethyl group on the C-3 posi-
tion of the cephem ring were synthesized. These compounds were tested for antimicrobial activity iz vitro
against Gram(+) and Gram(-) bacteria. Compounds 15 and 16 showed remarkable antibacterial activity
against Salmonella typhimurium TV119 and Alcalienes faecalis KCTC1004, but most of compounds showed
lower activity than cefotaxime
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Cephalosporin@ 8 41 2] cephem® 2] 7 $IAo] &
9JA]7] aminothiazole-alkoxyimino” & 2] 2j2HF}
Ae Z7AA B9 &9 spectrums ZAISHE, B-
lactamasell thgt 2F4d 7} penicillin binding protein
(PBPyl o3t AgaPdS J5AIA S-S 571
AlZitt. Alkoxyimino*$1+= methoxyimino”]| & 7+
ceftizoxime," cefotaxime,” cefmenoxime,” 12| 1L
ceftriaxone”5°) H1%]9 2™ carboxymethoxyimino
719} carboxymethylethoxyimino”] & 7}3 cefixime”
9} ceftazidime™50] H31=|ick. 3HLA]el heterocyclic-
thiomethyl,*" quaternary ammonium salt,*” viny?**”
2 catechol™"5-& ©4JA17] cephalosporinZ]l &8
58 ae, &, e AR E a8 FEA
pseudomonased @ 1L Gl AHe &tHE 7}
AHA] B-lactamaseol] et M-S A7 Fo

* B =Rl #3t Bt o] ARelAZ
(B3} 062-230-6375 () 062-234-3016

2 raHe] qloh 3 49X carboxy’|E ester
2 AT SREES FFEE /Nt QAl8-&
S ¥ B 07 prodrugd el AloEAZYARY
A7 RaEo] glok BAZR= cephem ring® 7
¥ 2] X] o = aminothiazole-carboxymethylethoxy 7| &
EQA7)3, PR carbapenem® 20$)A)el pyrrolidinthio
717} B9t spectrumes ZHAISEL G(H 22
pseudomonastoll ThE SFEL FTMATITRs Bt
ofl}2} pyrroridined]] 2] 7] oFj@Ado] 7|thE)=
B3 5AE £UAMZ heterocycle-pyrrolidine 5
AE st 3HYX A QA7) heterocycle-
pyrrolidinecephalosporinl 3H3E2S $4931e] G(+),
G- ¥ fungusell tigle] 7S AYsie] Busdty
2 gt

& H

Al2¥ R 717] - & Aol ARE AleFE2 Aldrich
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Co., Sigma Co., Tokyo Kasei., Fluka Co. o4 7%l
3 EF 9 IFAHS AMHEEA 2 (Z)-(2-amino-
thiazol-4-y1)-2-(fert-butoxycarbonylisopropoxyiminoacetic
acid = Lonza A} A &2, p-methoxybenzyl 7-amino-
3-chloromethyl-3-cephem-4-carboxylate hydrochloride
(ACLE) Otsukar} #| &£, silica gel(70 ~ 230 mesh)
& Sigmart AEL ARSI £ulE el wet
A A ste] AF2-8F% o, Muller-Hinton broth+= Difco
co., A&E& A3+l Thin layer chromatography
(TLC) & Kieselgel F,.,(0.25 mm) & v} f8]&&
A} o83t e tic spots= ALJABE UVGL-588
Argstgith 4 =42 Gallen-Kamp melting point
apparatusS ARSI CH, ojel thet B 3k ¥
o}t} . Column chromatography + silica gel(230 ~
400 mesh, 604, Merck)S AH&313th NMR spec-
trat tetramethylsilane(TMS)E W% BF&EZ 3
o] Bruker FT-80 MHz, FT-300 MHz & AH&-5t3ict.

p-Methoxybenzyl 78[(Z)-2-(2-formamidothia-
zol-4-y1)-2-( tert-butoxycarbonylisopropoxyimino)
acetamido]-3-chloromethyl-3-cephem-4-carboxy-
late (2)
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Scheme 1 - Synthesis of compounds (2).
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Scheme 2 — Synthesis of compounds (9-13).

DMF 2 m/¢ THF 20 mi8 E3-8-9A} POCL 1.5
m/(17 mmol)& 7}8e] —5~0°Cel A 3087t mRkA
71 & 3FE 1 5g(14 mmoly 718ta -15~-20°C
oM 1A17F < wrREsISAch. $HA ACLE 4.85 g(12
mmol)& EtOAc 20 miell HEA]7]1L BSA 10 m/(40
mmol) & 7}8ted 3087 wwiAl F -15~-20°C
oA ¢ whgolo] slsla 3047 WRIAFTE. vhE
5 EtOAc & %33 5% NaHCO, &9
brine®. 2 A 23 & F& MgSO,2 7x3H the of
oo 7Iet A7) isopropylether(IPE)y] #4F &
Falo] WMAR 7.2 g(86.7%)S BALh. 01RE 4%
2] Me,CO ol =21 ¥ column chromatography
(EtOAc/hexane=1:2)% 4 #|3to] 6.4 g(77.1%)S 4
Ak,

mp : 115~118°C

Rf: 0.58(EtOAc/hexane=1:1)

H-NMR(DMSO-d,) §:138GH, s, (CH),), 143
(6H, s, (CH,),), 3.522H, m, C,-H), 3.75GH, s,
OCH,), 452(2H, dd, J=12 Hz, CHCD, 512 ~
5253H, m, OCH, C.-H), 593(H, dd, /=5 Hz,
C-H), 6922H, d, /=5 Hz, ArH), 7.36(3H, m,
ArH, thiazole-H), 8.48(1H, s, HCONH), 9.56(1H,
d, J=8 Hz, CONH), 12.67(1H, s, HCO)
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Scheme 3 — Synthesis of compounds (14-18).

(28, 49)-4-Acetylthio-2-(5-methyl-1,3,4-thiadia-
zol-2-yl)thiomethyl-1-tert-butoxycarbonylpyrro-
lidine (4)

(2S, 45)-4-Acetylthio-2-iodomethyl-1-fert-butoxy-car-
bonylpyrrolidine(3) 2.0 g(5.2 mmol) €& Me,CO 40
mi o] =2] t}& K,CO, 1.08 g(7.8 mmol) &} 5-me-
thyl-1,3,4,-thiadiazole-2-thiol 0.76 g(5.6 mmol)-= 7}3+
F 6A7F Bt 85 ai KT BH-ES Wk
A%t FEFAZ ¥ EtOAcE 328 g ZF7F, sat.
NaHCO, £, brine ©-0.2 A& Fo #7152
7 MgSO, = HZEAI711L St s5Fdle] 344 o
A 216 gS FAUTh o] - 2% EtOAce] =
o] column chromatography(EtOAc/hexane=1:4) &

JA|stod m| sk M 196 g(96.9%) & AT},

Rf:0.43 (EtOAc/hexane=1:2)

'H-NMR(CDCl,) §:147(9H, s, (CH,)),), 193 ~
204(1H, m, C-H), 234(3H, s, CH,C0), 2.58(1H,
m, C;H), 2.72(3H, s, thiadiazole -CH,), 3.13 ~ 3.19
(1H, m, C+H), 349 ~ 391GH, m, CH,, C,H, C,-
H, C,-H)

(25, 495)-4-Acetylthio-2-(1-methyltetrazol-2-yl)
thiomethyl-1-fert-butoxycarbonylpyrrolidine (5)

3HHES5~ 8 R4 42 WoE st

TEE821%

Rf: 0.44(EtOAc/hexane=1:2)

1H-NMR(CDC13) 8:147(9H, s, (CH,),), 1.88~
198(1H, m, C;-H), 2.34(3H, s, CH,CO), 2.56~
2.59(1H, m, C,-H), 3.14 ~ 320(1H, m, C,-H), 3.61~
4204H, m, CH, C,H, C,H), 3.95@3H, s, N-
CH,), 4.25(1H, m, C,-H)

(2S, 49-4-Acetylthio-2-(4-methylpyrimidin-2-yl)
thiomethyl-1-fertbutoxycarbonylpyrrolidine (6)

FE& :90.5%

Rf: 0.54(EtOAc/hexane=1:2)

'H-NMR(CDCl,) §:1489H, s, (CH)), 190~
1.98(1H, m, C/H), 2.323H, s, CH,CO), 245@3H, s,
pyrimidine-CH,), 2.54~2.56(1H, m, C,-H), 3.18(1H,
dd, /=78 Hz, C,-H), 3.75~4.05(4H, m, CH,, C,-
H, C/-H), 422~4.24(1H, m, C-H), 6.83(1H, d,
J= 5.1 Hz, ArH), 8.41(1H, d, /=5.1Hz, ArH)

(25, 4.9)-4-Acetylthio-2-(pyrimidin-2-yl)thiome-
thyl-1-tert-butoxycarbonylpyrrolidine (7)

F5E 1 (84.4%)

Rf: 0.49(EtOAc/hexane=1:2),

'H-NMR(CDCl,) &:1499H, s, (CH,),), 1.90~
1.94(1H, m, C;H), 2.33(3H, s, CH,CO), 2.55(1H,
m, C;-H), 315~322(1H, m, C.-H), 3.75~3.89(3H,
m, CH, C,-H), 4040H, m, C-H), 424(1H, m,
C,-H), 6.70(1H, m, pyrimidine-H), 8.51(2H, dd, J=3
Hz, pyrimidine-H)

(28, 49)-4-Acetylthio-2-(benzoxazol-2-yl) thio-
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methyl-1- tert-butoxycarbonylpyrrolidine (8)

FEE :1887%

mp: 95~96°C

Rf: 058EtOA¢ hexane=1:2), 'H-NMR(CDCL) &
:1479H, s, (CHp,), 1.91~198(1H, m, C,H), 2.32
(3H, s, CH,C0), 259(1H, m, C,H), 3.16~3.22
(1H, m, C-H), 3.85~4.204H, m, CH,, C-H, C;-
H), 4.24~4.33(1H, m, C,-H), 7.20~7.292H, m,
ArH), 7.41~7.45(1H, m, ArH), 7.58~7.56(1H, m,
ArH)

pMethoxybenzyl 78-{(Z)-2-(2-formamidothiazol-
4-y1)-2-(tert-butoxycarbonylisopropoxyimi-
no] acetamido-3-[(3S, 58)-5-(5-methyl-1,3,4-
thiadiazol-2-yl)thiomethyl-1-fert-butoxycarbonyl-
pyrrolidin-3ylthiolmethyl-3-cephem-4-carboxylate
9

3138 4 1.8 g(4.62 mmol) & MeOH 20ml o] *=
o] 1 ice-bath AtollA] IN-NaOH 3ml & 7}t § 40
B 3w Ak jHEES EtOAcE F&81L IN-
HCJ, sat. NaHCO,, brine= 2.2 A#3t3ith #7715
& FHslo] F4 MgS0,2 A=A § 3 FHAA
n|gha A 1.5g(93.3%)S Ath Foil jHEE
AR ekar vl thg whEol ARgSlgltt 919) 3t
2 1.0g288mmol) & 3l CHONa 0.15
g(2.88 mmol)S MeOH 20 miof] =31 &l 20T
oA 7ystod 1A17F wRtskGith $HE SHE 2 2.0¢
(2.88 mmol), Me,CO 30m/, Nal 0.04 g(2.88 mmol),
K,CO,& 40~45'ColA 6A17F aRlatod ofatshal of
N2 29 godium thiolated-2}ol —20°CollA 713t
HlaAdofld 2417 Rkt WhEEE A FHAI
3 EtOAcE FZ31 T, sat. NaHCO, &9,
brine=0 2 AHE & §7152 Fsio] T4 MgSO,
2 AZAN7E I FEHA §F o] BEE 4%
Me,CO °| o] column chromatography(EtOAc/he-
xane=1:2)2 A A &lo] w8 314 1.1g(39.1%)S
DA

mp : 92~94°C

Rf: 0.54(EtOAc/hexane=1:1)

'H-NMR(CDCl,) 8:14209H, s, (CH,)), 147(9H,
s, (CHyy, 157(6H, s, (CHy),, 1.95(1H, m, pyrroli-
dine C,-H), 2.49(1H, m, pyrrolidine C;-H), 2.72
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(3H, s, thiadiazole-CH,), 3.15~3.68(3H, m, C,-H,
pyrrolidine C,-H), 3.81(2H, s, pyrrolidine C,-CH,),
3.82(3H, s, OCHp, 3.91~4.16(4H, m, pyrrolidine
C,H, pyrrolidine C,-H, C,-CH,), 5.06~5.35(3H,
m, C6-H, OCH,), 5.92(1H, dd, /=5Hz, C -H),
6.91(2H, d, /=8 Hz, ArH), 7.25~746(3H, m,
thiazole-H, ArH), 8.54(1H, s, HCO)

p-Methoxybenzyl 7-[(Z)-2-(2-formamidoth-
iazol-4-yl)-2-(tert-butoxycarbonylisopropoxyi-
minolacetamido-3-[(3.5,59)-5-(1-methyltetrazol-2-
yhthiomethyl-1-fert-butoxycarbonylpyrrolidin-3-
ylthiolmethyl-3-cephem-4-carboxylate (10)

398 10~13% 3H3E 99 £ PHoRE §
ekt

FEE:1634%

mp : 89~91°C

Rf: 0.55(EtOAc/ hexane=1:1)

'H-NMR(CDCl,) §:1.42(9H, s, (CHy,), 1.44(%H,
s, (CHy),, 1.59(6H, s, (CH,),), 1.85(1H, m, pyrroli-
dine C,H), 2451H, m, pyrrolidine C,-H), 3.14~
3.201H, m, pyrrolidine C,-H), 3.35~3.64(2H, m,
C,-H), 3.812H, s, pyrrolidine C,-CH,), 3.833H, s,
OCH,), 3.92(3H, s, N-CH,), 4.04~4.15(4H, m, py-
rrolidine  C,-H, pyrrolidine C,-H, C;-CHp), 507
~536@H, m, C-H, OCH,), 595(1H, dd, /=5 Hzg,
C7-H), 6.88~6.922H, m, ArH), 7.27~7.403H, m,
ArH, thiazole-H), 8.54(1H, s, HCO)

p-Methoxybenzyl 78-[(Z)-2-(2-formamidothia-
z0l-4-y1)-2-( tert-butoxycarbonylisopropoxyimino]
acetamido-3-[(35,5.5)-5-(4-methylpyrimidin-2-yl)
thiomethyl-1-tert-butoxycarbonyl-pyrrolidin-3-
ylthiolmethyl-3-cephem-4-carboxylate (11)

58 :533%

mp : 87~89°C

Rf: 0.65(EtOA¢/hexane=1:1)

'H-NMR(CDCL,) 8&:1.42(9H, s, (CH,),), 1.46(9H,
s, (CH,),, 158(6H, s, (CH,),), 204(1H, m, pyrrob-
dine C-H), 245@3H, s, pyrimidine -CH,), 2.54(1H,
m, pyrrolidine C,-H), 3.15~3.703H, m, pyrroli-
dine C,-H, C,H), 3.80CH, s, pyrrolidine C,-CH,),
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3823H, s, OCH,), 391~4.18(4H, m, pyrrolidine
C,H, pyrrolidine C,/H, C,-CH,), 5.05~535(3H,
m, CyH, OCH,), 592(1H, dd, /=5 Hz, C7-H),
6.83~6.92(3H, m, ArH), 7.27~7.408H, m, ArH,
thiazole-H), 8.34(1H, m, ArH), 8.54(1H, s, HCO)

p-Methoxybenzyl 78-{(Z)-2-(2-formamidothiazol-
4-y1)-2-(tert-butoxycarbonylisopropoxyimino]
acetamido-3-[(3S, 59)-5-(pyrimidin-2-yl)thiome-
thyl-1-tert-butoxycarbonylpyrrolidin-3-ylthio]Jme-
thyl-3-cephem-4-carboxy-late (12)

F55:389%

mp : 90~93°C

Rf: 0.57(EtOAc/hexane=1:1)

"H-NMR(CDCL,) &:143@H, s, (CH,,), 1489H, s,
(CHyy), 156(6H, s, (CH,),), 1.88~192(1H, m,
pyrrolidme C,-H), 2.47(1H, m, pyrrolidine C,-H),
3.15~3.75(3H, m, pyrrolidine C,-H, C,H), 3.79
(2H, s, pyrrolidine C,-CH,), 3.81(3H, s, OCH,),
3.91~4.154H, m, pyrrolidine C,-H, pyrrolidine C;
-H, C-CH,), 5.04~525(3H, m, C-H, OCH,), 5.81
(1H, dd, /=5 Hz, C7-H), 6.82(1H, d, /=5 Hz,
ArH), 6.79~6.953H, m, pyrimidine-H, Ar-H), 7.31~
740(3H, m, ArH, thiazole-H), 8.48~8.55(3H, m,
HCO, pyrimidine-H)

p-Methoxybenzyl 7f--[(Z)-2-(2-formamido-
thiazol-4-y1)-2-( tert-butoxycarbonylisopropoxy-
iminoJacetamido-3-[(3S, 5.5)-5-(benzoxazol-2-yl)
thiomethyl-1-fert-butoxycarbonylpyrrolidin-3-yl-
thiolmethyl-3-cephem-4-carboxylate (13)

TEE :594%

mp : 87~88°C

Rf: 0.72(EtOAc¢/hexane=1:1)

'H-NMR(CDCl,) §:1.42(9H, s, (CH,),), 1.46(9H,
s, (CH,),), 1.56(6H, s, (CH,),), 1.92~1.98(1H, m,
C,-H), 2.45(1H, m, pyrrolidine C,-H), 3.16(3H, m,
C,-H, pyrrolidine C,H), 3.802H, s, pyrrolidine
C,-CH,), 3.81(3H, s, OCH,, 3.89~420(4H, m,
pyrrolidine C,-H, pyrrolidine C,-H, C,-CH,), 5.05~
535@3H, m, CH, OCH,), 593 (1H, dd, /=5 Hz,
C,-H), 6.892H, d, /=8 Hz, ArH), 7.20~7.59(7H, m,

ArH, benzoxazole-H, thiazole-H), 8.53(1H, s, HCO)

78-[(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-
methylethoxyiminoJacetamido-3-[(3S, 5S)-5-(5-me-
thyl-1,3,4-thiadiazol-2-yl)thiomethylpyrrolidin-3-
ylthiolmethyl-3-cephem-4-carboxylic acid (14)

3132 9 1.1 g(1.09 mmol)S MeOH 9 mi¢} THF
175 miol =°]2 c-HCl 0.37 miS 718k Aol
2A17F B WHEAZ] & 5% NaHCO, £98o2 Z3}
Al7)a 7t F53ITE o] Aol EtOAc 50 mi%t
THT 50m/ & 718ty 10% HCIE pH 202 &
& F 7155 stk 715 F-MgSO.E A
FAZ|3 A FFAD F o] EAES A% Me,CO
o] oln column chromatography(EtOAc/hexane
=1:1.5)% AAsle] njghal 1A 0.6 g(56.1%)y 4
ot 919 3FES ice-bathirelX CHCL 7miel =
3]11 oJ7le] anisole 2.0 m/(18 mmol) ¥ TFA 7.1
m/(92 mmoD)E XA 3] ZheiErt A2elA 247t F
¢ wRts ¥ ARt SEA7)1 IPER 443 it
oA & T8N =3F EtOAc, CH,CLOZ M
55 W4T AZ3q. o] AL A% B
Q1 ¥ column chromatography(H,0/AcCN=1:5) &
|5ke] vl w012 g25%) & AUt

mp : 203~204°C

Rf: 042(CH,CN/H,0=3:1)

'H-NMR(MDMSO-d,) 8:1496H, s, (CH,),), 183
(1H, m, pyrrolidne C,-H), 248(1H, m, pyrrolidine
C,H), 2.81~4.19(13H, m, thiadiazole-CH,, C,-H, C,
CH,, pymolidine C,-H, pyrrolidine C-H, pyrrolidine,
CsH, pyrrolidine C,-CH,), 5.20(1H, m, C,-H), 5.88
(1H, dd, C,-H), 6.89(1H, s, thiazole-H), 9.56(1H, d,
J=8 Hz, CONH)

oX i ok

7B-(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-
methylethoxyiminoJacetamido-3-[(3S, 5S)-5-(1-me-
thyltetrazol-2-yl)thiomethylpyrrolidin-3-ylthio]
methyl-3-cephem-4-carboxylic acid (15)

FE 15~18% 3%E 149 22 e s 34
skt

F5& :266%

mp : 209~211°C

Rf : 0.42(CH,CN/H,0=3:1)

J. Pharm. Soc. Korea
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'H-NMR(DMSO-d;) &:1.486H, s, (CHy),), 180
(1H, m, pyrmrolidine C;-H), 243(1H, m, pyrrolidine
C,-H), 2.85~3.85(7H, m, pyrrolidne C,-H, pyrroli-
dine CsH, pyrrolidine-CH,, C,-H), 3.89GH, m,
tetrazole-CH,), 4.04~4.20(3H, pyrrolidine C,-H, C,
-CH,), 522(1H, m, C;H), 591(1H, m, C-H), 6.88
(1H, s, thiazole-H), 9.55(1H, d, /=8 Hz, CONH)

7B-[(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-
methylethoxyimino]acetamido-3-[(3S, 5S)-5-(4-me-
thylpyrimidin-2-yl)thiomethylpyrrolidin-3-ylthio]
methyl-3-cephem-4-carboxylic acid (16)

FEE 1474%

mp : 227 ~ 228°C

Rf: 0.47(CH,CN/H,0=3:1)

'H-NMR(DMSO-d,) &:1.44(6H, s, (CH,),), 1.82
(1H, m, pyrrolidine C,-H), 247~2.52(4H, m, pyri-
midine-CH,, pyrrolidine C.-H), 2.98~3.85(7H, m,
C,-H, pyrrolidine C,-H, pyrrolidine C,-H, pyrroli-
dine-CH,), 5.21(1H, m, CsH), 5.76~5.95(1H, m,
C,-H), 6.81~6.91(2H, m, pyrimidine-H, thiazole-H),
843(1H, m, pyrimidine-H), 9.55(1H, d, /=8 Hz,
CONH)

7B-[(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-
methylethoxyiminoJacetamido-3-[(3S, 5S)-5-(pyri-
midin-2-yl)thiomethylpyrrolidin-3-ylthiolmethyl-
3-cephem-4-carboxylic acid (17)

T5E& 1 483%)

mp : 212~215°C

Rf: 0.45(CH,CN/H,0=3:1)

'H-NMR(DMSO-d,) §:1.35(6H, s, (CH,),), 1.80
(1H, m, pyrrolidine C,-H), 2.47(1H, m, pyrroli-
dine C;-H), 291~3.02(1H, m, pyrrolidine C,-H),
325~3.72(6H, m, C,-H, pyrrolidine C,-H, pyrrolidine
C.-H, pyrrolidine-CH,), 4.05~4.26(3H, m, pyrroli-
dine C,-H, C,-CH,), 525(1H, m, C6-H), 5.84(1H,
dd, /=5 Hz, C-H), 6.79~6.95(2H, m, pyrimidine-
H, thiazole-H), 851(2H, m, pyrimidine-H), 9.51
(1H, d, /=8 Hz, CONH)

7B-[(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-
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methylethoxyimino]acetamido-3-[(3S, 55)-5-(ben-
zoxazol-2-yl)thiomethylpyrrolidin-3-ylthiolmethyl-
3-cephem-4-carboxylic acid (18)

F5E:328%

mp : 205~208°C

Rf: 0.48(CH,CN/H,0=3:1)

'HNMR(DMSO-dy) &:155(6H, s, (CH,),, 1.90
(1H, m, pyrrolidine C,-H), 250(1H, m, pyrrolidine
Cy-H), 2.95~3.70(7H, m, pyrrolidine C,-H, pyrroli-
dine C,-H, pyrrolidine-CH,, C,-H), 4.05~4.28(3H,
m, pyrrolidine C,-H, C,-CH,), 525(1H, m, C H),
5.900H, m, C,-H), 6.88(1H, s, thiazole-H), 7.20~
7.59(4H, m, Ar-H), 9.55(1H, d, /=8Hz, CONH)

i

AH2F

Bacillus  subtilis ATCC6633, Staphylococcus au-
reus KCTC9341, Micrococcus lutews ACTCC9341,
Escherichia coli AB1157, Escherichia coli AB0119,
Salmonella  typhimurium TV119, Salmonella typhi-
murium SL1102, Pseudomonas aeruginosa KCTC-
1637, Alcaligenes faecalis KCTC1004, Candida al-

Table I - MICs(ug/ml) of synthetic compounds and commercial
antibiotics against representative microorganisms

S Compounds 44 15 16 17 18 S
pror e 0055 5 20 08
Staphylococcus aureus 20 20 125
KCTC9341 20 20 2 -

%é%{ocfgggill“tm 20 10 20 25 40 032
gﬁg;hw coli 5 5 20 5 20 063
iggﬁlghm coli 40 25 5 20 40 008
%’1"10;@”” bphimurium. o 95 5 40 20 20
gilumglee”d bphimurium o, 90 40 20 20 25
{{’s&udoma 6!;7;18 aeTUSMOSE 4y 5 10 40 40 063
ﬁléq{g%gz faecalis 20 25 25 20 40 10
%;édg((z)zglfzcans >40 >40 >40 >40 >40 >40

S : cefotaxime
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bicans ATCC10231

HY X|
Al 52 Ao 2 A4 plated] AR BHoT
Muller Hinton broth(DIF Co.) & A3},

gE WY B5Y

Ao MUY —Bacillus subtilis ATCC6633
9/Me #FZ nutrient agar Wi x| o] 37°CellA 12 4]
7+ vioFst & nutrient agar WA o)A 2L single
colonyE LBH¥IA] 20miell HE s+ $, 37°CollA] 12
AIZE ekl sitt.

HH plate?] M= -3 FE 14, 15, 16, 17, 18
£ 430 SRS 59 T A4 AE 1miE 29
A oz 14k FgMete] FF & wiA
14mig} 43E ), AFA SRHE 14, 15, 16,
17, 18 ¥ = E2 (cefotaxime) & F 7T 40, 20,
10, 5, 25, 125 063, 032, 0.16, 0.08, 0.04,
0.02, 0.01, 0.005 ug/ml ©) ¥ == 23U TH.

R ma - Zizte] AlIEAETES A plated]] B
3 A& 3722°CollA] 1841 vk & 20y &

#]
ro 7 Pt} giol JAE gAY HAh HE

A % (Minimum Inhibitory Concentration, MIC)
& ZASIY Table 1% 22 A3#E 9.

4 £

Cephem ring 2] 7 $X| o)== (Z)-2-(2-aminothiazol-
4-y1)-2-(1-carboxy-1-methylethoxyimino)acetyl group
£, 39 A o= heterocyclic-pyrrolidine moiety 2 3t
Aste] =JAIZ 7B(Z)-2-(2-aminothiazol-4-y1)-2-(1-
carboxy-1-methylethoxyiminolacetamido-3-[(3S, 5S)-
5-(5-methyl-1,3,4-thiadiazol-2-yDthiomethylpyrrolidin-
3-ylthio]methyl-3-cephem-4-carboxylic acid(14), 78
[(Z)-2-(2-aminothiazol-4-y1)-2-(1-carboxy-1-methyleth-
oxyiminoJacetamido-3-[(3S, 5S)-5-(1-methyltetra-
z0l-2-yl)thiomethylpyrrolidin-3-ylthiolmethyl-3-cep-
hem-4-carboxylic acid(15), 73-[(Z)-2-(2-aminothiazol
-4-y1)-2-(1<arboxy-1-methylethoxyimino] acetamido-3-
[(3S, 55)-5-(4-methylpyrimidin-2-yl)thiomethylpy-
rrolidin-3-ylthiolmethyl-3-cephem-4-carboxylic acid

(16), 7B-[(Z)-2-(2-aminothiazol-4-y1)-2-(1-carboxy-1-
methylethoxyiminolacetamido-3-[(3S, 5S)-5-(pyrimi-
din-2-yDthiomethylpyrrolidin-3-ylthio]methyl-3-cep-
hem-4-carboxylic acid (17) ¥ 7B{(Z)-2-(2-amino
thiazol-4-y1)-2-(1-carboxy-1-methylethoxyimino]
acetamido-3-[(3S, 55)-5-(benzoxazol-2-yl)thiome-
thylpyrrolidin-3-ylthio] methyl-3-cephem-4-carboxylic
acid (18) & Z+zt &4, g4 sheES
Gram(+), Gram(-) 7ol tisld &3S APS 2
3 gAH o7 thFEAQ cefotaximeRTH A3 AL
718} pyrrolidine®} ol 1-methyltetrzoles %%]A|Z1
SRE 15 2 Salmonella typhimurium TV119 G
Alcaligenes  faecalis KCTC1004 7ol dgh=  cefo-
taxime® 0} ZHz} gulj 9 )] &rAg-S ERHO
v, Salmonella typhimurium TV1199) T3+ 48
cefotaxime Rt} F3 o0 FUE Sadmonella typhi-
murium SL110201 chgt &teo] Q3] AatE =]
ol ol F # AlEHTRAYe Ao|He| 7|Qist
Ao 7 ARHE). 4-methyl pyrimidines TUAIZ) 8F¥
& 16 Alcaligenes faecalis KCTC1004 ol o dhed
cefotaxime B0} 4 8] 2] &S Hol UG,
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