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Synthesis and Antibacterial Activities of New Oral Cephalosporins

Sung-Bum La®, Myung-Hee Jung* Wan-Joo Kim* and Ung-Kil Jee
College of Pharmacy, Chungnam National University, Taejon 305-764, Korvea
*Kovea Research Institute of Chemical Technology, Taejon 305-606, Korea

Abstract—In order to develop oral cephalosporin having a new substituent at 3 position, the
synthesis of cephalosporins modified at C-3 and the effect of the substituents on the oral absorption

is

studied. 7-[(Z)-2-(2-Aminothiazole-4-y1)-2-methoxyiminoacetamido ]-3-[ 4-(2-pyridyl)piperaziny! |

thiocarbonylthiomethyl-3-cephem-4-carboxylic acid (CEN1) and 7-[(Z)-2-(2-aminothiazole-4-y1)-2-me-
thoxyiminoacetamido]-3-[ 4-(2-pyrimidyl)piperazinyl Jthiocarbonylthiomethyl-3-cephem-4-carboxylic
acid (CEN2) were synthesized from 4-(2-piridyl)piperazinyl dithiocarbamate potassium salt or 4-
(2-pirimidyl)piperazinyl dithiocarbamate potassium salt and cefotaxime. Also pivaloyloxymethyl es-
ters of CEN1 and CEN2, pivaloyloxymethyl 7-[(Z)-2-(2-aminothiazole-4-y1)-2-methoxyiminoaceta-
mido]-3-[4-(2-pyridyl)piperazinyl jthiocarbonylthiomethyl-3-cephem-4-carboxylate (CEN1P) and pi-
valoyloxymethyl 7-[(Z)-2-(2-aminothiazole-4-y1)-2-methoxyiminoacetamido ]-3-[4-(2-pyrimidyl)pipera-
zinylJthiocarbonylthiomethyl-3-cephem-4-carboxylate (CEN2P) were synthesized.

The in vitro activities of two new oral cephalosporins, CEN1 and CEN2, were compared with
the in vitro activities of cefaclor and cefotaxime against a variety of bacterial species. CEN2 has
a broad antibacterial spectrum covering Gram-positive and Gram-negative bacteria, similar to that
exhibited by CEN1 and cefotaxime. CEN1 and CEN2 were more active in vitro than cefaclor
against Streptococcus pyogenes, Klebsiella aerogenes and Enterobacter cloacae.

Keywords [] Oral cephalosporins, 7-[ (Z)-2-(2-Aminothiazole-4-y1)-2-methoxyiminoacetamidoJ-3-[ 4-(2-
pyridyDpiperazinyl Jthiocarbonyithiomethyl-3-cephem-4-carboxylic acid (CEN1), 7-[(Z)-2-(2-Amino-
thiazole-4-yl)-2-methoxyiminoacetamido ]-3-[ 4-(2-pyrimidyl)piperazinylJthiocarbonylthiomethyl-3-ce-
phem-4-carboxylic acid (CEN2), Pivaloyloxymethyl esters, Antibacterial activities (MIC)

Az e FASHS v g2 &
F2A L A Rl 2okE Fo] iR 7-wlelold
olr)x-7] (7-B-acylamino”]), C-3913 % C-7a9] %<
3} %% Tl AU " g2 ool 4
Al=g 4 olokt? C290 A dubd s ¢4
° 9]94 Zﬂ-‘li 282717 okE v AEheszd A
i}-‘“—l}o]({?— 7|7} ojga q, Bo]’dxﬂﬂ
r-4 2 5k7] whell = ekt C-3 913=
F4, diAbE A4Ale FRY9E A

24

=%

L

.

o A ol A 5

295

Fho A o E, Few, W) g, e
e W52 dsle] glont Fabalis o5
WA, 7hE SH el el s, g a4

Fu7b A ST FE e

ok C4 S R Gl dolal Hslw 2

AbEe] ol ~ElE #Ash: mauEl oigk ¢l
A=) A glek. C-7ag) 25 w541 7] 7k £ Al =
B-lactamaseel] W&k 332 F7}4 7]— Ao g of
HAL G793 &7 Aol ahpabge] #
ol 45 AAeA Fiod] 7-ofuls L“l“ A el A



296 vhs - 4

et A dlels Aegshd AWekEgelel= 3t
o7 e WMok aelEE C7917e B AYI7h
Qi oflmAolEe] AFIF FHE olFal 9tk
o}714 23] Fa8 C-39179) H3v] Hshe] e
gpeizte] AAS A C391Hel obAEA]n
9715 743 AREAEDES sl d e
e Eo C3 shol=SAlvdr] 2 Wab e @
aHo ] "ozl BAZ =ohi® el o] M xe
e Aslsta AbereE AeRsEase 8%
M g el meld olelie she

ko
[T

71 §lshed A shahEEe] C-3ohH 54
of i3t WaE Alxgom 1 d2 AZElS
HZZAEle] ok, dstEes) Faw
d7]E0e] glup 419

A2 xel e dudgidc Ab qkAl Ao -

oo &
_t_‘z%ra“i
=) .
‘:‘.—ﬁdf
> B

1o

E

ﬂr

o]

f

—leﬂrlfﬁikﬂi@nii

Jlm
ox
filo
N

X

X
R
°_

ol

-4

j o

& Az Aol patel
= 7}X]J— suck AgEazy
9] x| 2] Walol FHulel o skg- uk
3

|
7
]

1+

ATETEs C3
o] 52 Wi AL AIV|EER AN A
7FAIL Sl C-3%1A9) WA E
e 2L SR A9
il R I ST RS 82 L]'E}‘&
5.17,20.21) 751 JL H]j}i)\iL].,] :‘Lzﬂ %3}%
24]&_ C-3 9]#|oll leaving groupe] §lcks Ho|th
‘ﬂrE’JrH g AL Aggazdl fFEAE N
C7-r 2] o] ﬂ‘ﬂ*"j 2 ube] 2ol ‘Hﬂ =l

>

_FfL E‘LO{‘ J‘]J ox 2 o
5 > o
ox 2 FUIO
L
1
0]

=

gk gl C-341%1% vhapshl
¥uyh 2 3802 xgEw C49%9 4
ol =l 8hA171% g1l afe st A4 sl
6” A gov ATETEE S/
ke 2 C-4$] ’]‘-“ o ~E]R mZ
s 7F sRubEe] o
e o

T

- Alo.
)

N B P
Frbeh asbe Aol dia AHo] WejHn] C-39)
Ao oFaAl7]% wlat w) okEAl7|7h AW

olol] Az} S-& HFL MWZ AT sfute] 2
g T AAEE C-79 Aol 2-oln| Ao}

7o} vl EAjelw s FFAIZIEE A AFSE T
% B-lactamase®l] o3&t
AAd-g A Ao R 2-olu) X o} E | 4] o]

-39 2ol = Al T ok A

1% =)
2717 2Hoz ssebarlel Seies slejelg)
% 2} 2gete] Haowm sglon o *ﬂ-’f—ii
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Frankfurt/M.)A| &,

thoxyiminoacetic acid+ LonzaA} A% % 2-(trityla-

Hoechst AG(Postfach,
2-(2-aminothiazole-4-yl)-2-me-

mino)-a-(methoxyimino)-4-thiazoleacetic acid HCL-&-
Aldrich Chemical Co. (Milwaukee, WI) #|#-& A}
23}l fleisch extract broth2} Mueller-Hinton
agar<= Difco Lab. (Detroit, MI) A|&5 AR8-3}¢] oo
1t 8 28 Gibeo Lab. Life Technol, Inc. (Madison.

WI) 2 <ke] ol Korea mediarHA]&)AE2L A}
£3lodc}, 71e} A]ek& AldrichA}¢} Janssen#}2] EP
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red #3445 A (IR-435)%5 *H8-3llow §3H&3 e
Thomas Hoover ZAI# §HEAH7E AHSshla

g 2 8-% &Rl s A8 7] 7]+ Autometic
inoculator (MIC-2000, Dynatech, USA)E A}-8-3}g]
o,

4-(2-Pyridyl)piperazinyl dithiocarbamate potas-
sium salt (R1)Q B —KOH 0.37g (6.59 mmole)£-
F sgkell S8 A171 L 0C oA 1-(2-3] 2| D) T A2}
1.02 m/ (6.07 mmole)S 7}3taL 304%-7F wRkgh o}
CS; 040 m! (6.65 mmole)E tlof| ol &l 40 mie]
s A) A vb-EE3Eo| AHr)sla 1417 gt wHls}
th whEEAH 3 skEEsta el Adld s oA
20 % AAstsle] AnFMe] FH53HE 169¢g
T8 1909%)% HAdrh TLC (n-#&ke-: 24k &
=411:1); Rf=028, 'H-NMR (Acetone-ds, dppm)
. 3.55(t, piperazine-4H), 4.55(t, piperazine-4H), 6.60
(t, pyridine-1H), 6.75(d, pyridine-1H), 7.75(t, pyri-
dine-1H), 8.15(d, pyridine-1H).

4-(2-Pyrimidyl)piperazinyl dithiocarbamate potas-
sium salt (R2)2] g —-TLC(n-F&+&
4:1:1); Rf=0.30, 'H-NMR(D;O, 8ppm)) : 3.67(m,
piperazine-4H), 4.29(m, piperazine-4H), 6.60(t, pyri-
midine-1H), 8.20(d, pyrimidine-2H).
7-phenylacetamido-3-[ 4-(2-pyri-

:{-\ o x2 ok) go N ﬂ}{ﬂ

EREE

Diphenylmethyl
dyl)piperazinyl] thiocarbonylthiomethyl-3-cephem-4-
carboxylate (C7)2] #4— A2 C6 5.00g (9.38
mmole)& oh|E 100 mioll &-3)A]712 Nal 3.52g
(2348 mmole)g 7}3t 30E-%F<t wukgk o8 Ri1
3.90g (14.06 mmole)-& | Aeke] Eof &l A]7]o] A
7FekaL 12175t ankstadch wg-E4 F s
&L o AlolME| o] EE sl £HES 5T ob3
Ao gE 2 BR AFHsL HxAA AeEe
g olaotAleo)E F Akl fallA7] @ AR
Eaetd] (EF el %lowsﬂolzézlo DL KRR
2lslo] FXstgtE 6.72g (F& 1973%)& LUt
TLC (Bl [ o AolAHle]E =2 1); Rf=0.53, &
Z] ! 146~147C, 'H-NMR (CDCl;, &ppm) : 3.60
(ABq, C,-2H), 3.63(d, PhCH,CO-2H), 3.70(m, pipera-
zine-4H), 4.05(bs, piperazine-2H), 4.45(bs, pipera-
zine-2H), 4.60(ABq, C,’-2H), 4.95((d. Cs1H), 5.85(d,
C:-1H), 6.10(d, NH-1H), 6.65(d, pyridine-1H), 6.70(q,
pyridine-1H), 6.94(s, Ph,CH-1H), 7.30(m, PH;-15H),

O

=2
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7.55(m, pyridine-1H), 8.21(dd, pyridine-1H).

Diphenylmethyl  7-phenylacetamido-3-[ 4-(2-pyri-
midyl)piperazinyl]thiocarbonylthiomethyl-3-cephem-
4-carboxylate (C8)2] EA —TLC(EFA : o A o}A)
Hle]E=411); Rf=046, 3 :109~110C, 'H-
NMR (CDCl;, dppm) : 3.55(q, piperazine-2H), 3.60
(ABq, C;-2H), 3.63(d, PhCH,CO-2H), 3.95(bs, pipera-
zine-4H), 4.40(bs, piperazine-2H), 4.58(ABq, Cs'-2H),
6.60(t, pyrimidine-2H), 6.95(s, Ph,CH-1H), 7.30(m,
PH;-15H), 8.36(m, pyrimidine-2H).

Diphenylmethyl 7-amino-3-[ 4-(2-pyridyl)piperazi-
nyl]thiocarbonylthiomethyl-3-cephem-4-carboxylate
(C9)2] B — A 2ol 2] A7} 8 Eabid A C7 2.00
g (2.72 mmole)& ¥4 CH,Cl, 100 m/eol] £-3)4]7] 12
—15C o]3lell 4 PCl; 1.70g (8.16 mmole)s 7}8l1
30--Fat aykel ohg s2)d) 0.66 m/ (8.16 mmole) &
wkge Fog HHEL —15~10T o4 24|75t
ankslglch o] wEg-olg —50T ol 4 F-pulEkg- 15

m/E 7Pkl —50C oA 24)7F, Aol A 1417F ub
A EEE ¥ CHZCIgi B Msta 22 A
Hatol 7l A7) ohs 23 NaHCOs 7§ o2
TR AT F {752 B2 =l A Hsw
AzA7) e ebsSsle] E25H4%E 0.68¢ (T&
40.5%)% @Atk TLC(n-# 4k ol Aolqelol e =
1:2); Rf=0.71, 4 : 106~107C, 'H-NMR (CDCls,
Sppm) [ 3.55(ABq, C,-2H), 3.75(d, piperazine-2H),
3.85(bs, piperazine-4H), 4.40(bs, piperazine-2H), 4.50
(ABq, Cy'-2H), 4.91(d, C;-1H), 5.08(m, C,-1H), 6.75(d,
pyridine-1H), 6.83(d, pyridine-1H), 6.89(s, Ph,CH-1
H), 7.25(m, Ph,-10H), 7.75(t, pyridine-1H), 8.19(dd,
pyridine-1H).

O

of

[‘

Diphenylmethyl 7-amino-3-[ 4-(2-pyrimidyl)pipera-
zinyl] thiocarbonylthiomethyl-3-cephem-4-carboxylate
(C10)2] B -TLC-F Al ol Aelyeo] 2=
2); Rf=0.62, 73 :145~146C, 'H-NMR (CDCl;,
dppm) . 3.65(s, C,-2H), 3.70(q, piperazine-4H), 3.95
(bs, piperazine-4H), 4.40(bs, piperazine-2H), 4.55
(ABq, Ci'-2H), 4.80(d, C,-1H), 4.95(d, Cs-1H), 6.69(t,
pyrimidine-1H), 6.98(s, Ph,CH-1H), 7.30(m, Ph,-10
H), 8.35(d, pyrimidine-2H).

Diphenylmethy 7-[(Z)-2-(2-aminothiazole-4-yl)-2-
methoxyiminoacetamido]-3-[4-(2-pyridyl)piperazi-
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nyl]thiocarbonylthiomethyl-3-cephem-4-carboxylate
€IS} B —0C ol 4] Ao7bag F8hHA 2-ami-
nothiazole-4-yl-2-methoxyiminoacetic  acid 2.31g
(1148 mmole)-& N, N-t]ej 3 £ Zo}ulo]= 150 m/oi|
42712 0C  ostelA Ee]edolnl 138 m/
(9.90 mmole)& 7}8l3 30H-Er wHkA|HATh — 10T
ofl 41 6-trifltuoromethyl-1-methanesulfonyloxy-1,2,3-
benzotriazole (FMS) 2.79g (9.92 mmole)-& 7}3}3 1
A)7EEor wakAll vk C9 5.00g (8.09 mmole)& N
N-t]ol 2 £ Solulo] = 40 miol 854417 H7be}s —
10~10C of| 4] 2*17‘ J oukA ek vhe-EE ¥
dZelddelg/d-g S 78l —10C oM =3}
NaHCO, %_oj‘gi %‘*é—(l Z2A3e] EHES
%3 & 3 avtEae}d|(n-34k ! o Aol e o]
E=1:3) #Hoz Fuysl FH8gE 3.00g (& !
463%)% Atk TLC (n-#4t: o HolAeje]lE=1
1 3); Rf=0.51, §%; 134~135C, 'H-NMR (CDCl;,
Sppm): 3.65 (ABq, C»-2H), 3.75 (d, piperazine-ZH),
3.81 (d, piperazine-2H), 4.03 (bs, piperazine-2H),
443 (bs, piperazine-2H), 458 (ABq, C.-2H), 4.97
(d, Cs-1H), 6.02 (q, C;-1H), 6.63 (d, pyrine-1H), 6.73
(m, pyridine-1H), 6.96 (s, Ph,CH-1H), 8.01 (t, pyri-
dine-1H), 8.21(dd, pyridine-1H).

Diphenylmethy 7-[(Z)-2-(2-aminothiazole-4-yl)-2-
methoxyiminoacetamido]-3-[ 4-(2-pyrimidyl)piperazi-
nylthiocarbonylthiomethyl-3-cephem-4-carboxylate
(C12)2] M —-TLC (n-#4t: o HepAelo]E=1"
3); Rf=047, ¥4 :149~150C, 'H-NMR (CDCl;,
Sppm): 3.65 (ABq, C,-2H), 3.75 (dd, piperazine-2H),
3.92(bs, piperazine-4H) 3.98 (s, =NOCH,, 3H), 4.39
(bs, piperazine-2H), 4.59 (ABq, C,'-2H), 5.07 (d, Cs-
1H), 5.67 (bs, NH,-2H), 6.03 (g, C+-1H), 6.57 (t, pyri-
midine-1H), 6.78 (s, thiazole-1H), 6.95 (s, Ph,CH-1
H), 7.38 (m, Ph,-10H), 798 (d, NH-1H), 833 (m,
pyrimidine-2H).

7-[(Z)-2-(2-Aminothiazole-4-yl)-2-methoxyiminoa-
cetamido]-3-[ 4-(2-pyridyl)piperazinyl]thiocarbonyl-
thiomethyl-3-cephem-4-carboxylic acid (CEND)2| &

—1:—10C o)A C11 1.00g (1.25 mmole)s T
CH.Cl, 8 m/ol| &38| A]7]12L trifluoroacetic acid 0.92
m/ (11.94 mmole)?} anisole 0.26 m/ (2.39 mmole)-&
74 ohE —10T oA 14]17E AgellA 34]7F wwt

Ajgich o) & ghleEsted whgole] 2~3ml Wakd
wf Wlgk o]aZa2d odld] FHriste] A= A
AES ofupelal o|ax 2 ods AFste] A
o Zlo} Al o] E ! 5%-NaHCO; -84 (3:
2) 50 mlell §-8] A]7]e] ool Hlo] ER M H e b5
5%-HCIZ pH3.022 ZAstn o dolAlglelER
2AES FEste xIAFE P BEE AHsx
MgSO,&2 7zA)7]e ZHabsEet Hell n-FAake 714l
A4 stato]l EABEHE 0.05g (58 1 6.30%)% 24
t}, TLC (Wghg: oldEYE-L=1!2); Rf=0.76,
4% 1 204C (dec), IR (KBr, cm Y): 1768 (C=0,
B-lactam), 'H-NMR (DMSO-ds, 8ppm): 3.60 (ABgq,
C.-2H), 3.85 (s, =NOCHj;, 3H), 4.08(bs, piperazine-
2H), 4.31 (bs, piperazine-2H), 4.48 (ABq, C;'-2H),
5.18 (d, Cs-1H), 5.80 (q, C;-1H), 6.68 (t, pyridine-1H),
6.75 (s, thiazole-1H), 6.81 (d, pyridine-1H), 7.28 (s,
NH.-2H), 7.57 (t, pyridine-1H), 8.15 (d, pyridine-1H),
9.62 (d, -NH-1H).

DAl Lof| 4] Al Eet] 450g (9.88 mmole)E & 50
miol AEA|7| A E5 NaHCO 8918 H7}sted
34171 2(pH 7.0) & 20 /& F7I3kaL 30 F<t
aukgk ok-$ R1 3.56g (12.83 mmole)S 713151 40~
45C o A 72417H5<F WAl o] Weels Wy
sfol Al ol Wolldlol =g o3 mubelwa 10%-
HCIZ pH302=2 431 oAolHeo|ERZ EX
B8 &3] 2aFE ® 22 AHs MgS0o,
2 AxATe] A EET Al tlA o=dE sl
AAEE FAHES o, toal odz *ﬂ’ﬂﬁ}l
741*19% E235}4E 0.08g2 A o HolHglo] e

= &8t We 2 ihREel HRHES 7}k %Xﬁ*
FE30 b EES oS F=e] E25 vhEtn
Al 147bEel AR 7)AL ofFEte] 2R 53
A# Bl AxAA FH33E 3.39g (78 1 55.3%) &
ddrk

7-[(Z)-2-(2-Aminothiazole-4-yl)-2-methoxyiminoa-
cetamido]-3-[ 4-(2-pyrimidyl)piperazinyl] thiocarbon-
ylthiomethyl-3-cephem-4-carboxylic acid (CEN2)2|
BY-TLC (& opHEYE-L=211); Ri=
0.48, &3 :219C (dec), IR (KBr, cm 1) : 1770 (C
=0, B-lactam), 'H-NMR (DMSO-ds, &ppm): 3.60
(ABq, C,-2H), 3.85 (s, =NOCHj;, 3H), 3.87 (bs, pipe-
razine-4H), 4.05 (bs, piperazine-2H), 4.35 (bs, pipe-

1y ES

de A ¢
S o s

b

oN
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razine-2H), 4.47 (ABq, C5'-2H), 5.16 (d, Cs-1H), 5.79 slantoll 4 wjekAlA  Ap&slgdch FH A AR EE

(q, C;-1H), 6.70 (t, pyrimidine-1H), 6.75 (s, thiazole-
1H), 7.25 (s, NHy-2H), 840 (d, pyrimidine-2H), 9.62
(d, -NH-1H).

Pivaloyloxymethyl 7-[(Z)-2-(2-aminothiazole-4-yl)-
2-methoxyiminoacetamido]-3-[ 4-(2-pyridyl)piperazi-
nyl]thiocarbonylthiomethy]-3-cephem-4-carboxylate
(CEN1P)2] $tA1—CEN1 2.00g (3.15 mmole)& &4
hag Eal FHA W ste]d NN-vllgoldete}
o= 45mis] ST cldelEEE ol 07

2 sl og fowmA shdelE 114g (471
mmole)-& H7}8t1 50 F<k mubstict W-E-F8
F ofaobiHe]lE T0miE 713kl AR AdeS
o A A &L °%°“£ 10%-HCI3} E3} NaHCO;5%
dom M F EHLFE R EFE A¥stL Az
AA Adst o'-‘fs{} 71 & 3 Aagcteaetd (F%
daotAelolE=1: e Hejse] A
051g (78 1 216%)% 99t TLC (n-H&kg . =
Al E=4:1:1; Rf=047, §7%; 132~133C, IR
(KBr, cm ') 1780 (C=0, B-lactam), 'H-NMR (CDCl;,
dppm): 1.21 (s, -C(CH,)s, 9H), 3.67 (s, Cz-2H), 4.04
(s, =NOCH,, 3H), 4.65 (ABq, C;'-2H), 5.09 (d, C¢-1H),
5.50 (bs, NH,-2H), 5.92 (ABq, -CH,OCO-2H), 6.00 (q,
C-1H), 6.65 (d, pyridine-1H), 6.72 (d, pyridine-1H),
6.79 (s, thiazole-1H), 7.54 (t, pyridine-1H), 7.73 (d,
NH-1H), 8.21 (d, pyridine-1H).
7-[(Z)-2-(2-aminothiazole-4-
yl)-2-methoxyiminoacetamido]-3-[ 4-(2-pyrimidyl)pi-

Pivaloyloxymethyl

perazinyl]thiocarbonylthiomethyl]-3-cephem-4-car-
boxylate (CEN2P)2| #4 — TLC (£-5F-ol © ol Al oA €|
olE=1:2); Rf=022, &4 : 143~144C, IR (KBr,
cm D: 1780 (C=0, B-lactam), 'H-NMR (CDCIl,,
Sppm): 1.19 (s, -C(CH3)s, 9H), 3.65 (s, C,-2H), 4.02
(s, =NOCH;, 3H), 462 (ABq, Cy-2H), 507 (d, Cs
1H), 5.54 (bs, —NH,-2H), 5.88 (ABq, -CH,OCO-2H),
6.04 (g, C+~1H), 6.55 (t, pyrimidine-1H), 6.73 (s, thia-
zole-1H), 7.95 (d, NH-1H), 8.33 (d, pyrimidine-2
H).

HAUSHR|SEY FHVEW— A gt F2] wl kL
Streptococcus 5 Mueller-Hinton agarel] 2] &
AL 10%7} H%F H7bsted petri dishell 4] i Fs}
i 1 2)o] 1739 #ELS Mueller-Hinton agar

Vol. 37, No. 3, 1993

EH Al Streptococcus 52 fleisch extract brothol]
10%4] & AL Arlgon a2 92 FEL fleisch
extract brothel| 4] wiekA]#A A{stgich AT+
Az el AR 2080 FFE AMRElT T
Fo| A=W (BEFEE Y HwsX A 5es
2% welop FFEFYEAL] MICFHT v)iwste
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Scheme 2-The synthetic route of compound C18
from C13.
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Scheme 3—Synthesis of 7-[(Z)-2-(2-aminothiazole-4-
yD)-2-methoxyiminoacetamido]-3-[ 4-(2-py-
ridyl)piperazinyl Jthiocarbonylthiomethyl-3-
cephem-4-carboxylic acid (CEN1) and 7-
[(Z)-2-(2-aminothiazole-4-yl)-2-methoxyi-
minoacetamido ]-3-[ 4-(2-pyrimidyl)pipera-
zinylthiocarbonylthiomethyl-3-cephem-4-
carboxylic acid (CEN2) from cefotaxime.
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Scheme 4—Synthesis of pivaloyloxymethyl 7-[(Z)-2-(2-
aminothiazole-4-y!)-2-methoxyiminoaceta-
mido]-3-[4-(2-pyridyl)piperazinylJthiocar-
bonylthiomethyl-3-cephem-4-carboxylic
acid (CEN1P) and pivaloyloxymethyl 7-
[(Z)-2-(2-aminothiazole-4-y1)-2-methoxyi-
minoacetamido ]-3-[4-(2-pyrimidyl)pipera-
zinylJthiocarbonylthiomethyl-3-cephem-4-
carboxylic acid (CEN2P).
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A1g3%k A3 CEN13 CEN27F 23hokAql Strepto-
pyogenesl = sloint a¥ (CEN19
MIC : <0.002~0.004 ug/m/, CEN29] MIC:<0.002
pg/mh)-& vhepo] AlsbFele] g rct ¥ 7
A chebda AESATE 55 ol4el BEee
viebllck. Streptococcus faecium MD 8bell 4] CEN22]
e Aabde] P AEEA e gy sl
viebytct, r=3F Staphylococcus aureusoll A% CEN19]
s (MIC : 1.563~3.125 nyg/ml)3} CEN29] &4t
2 (MIC : 0.781~1.563 ug/u)ol v+ 7F&bA viept
kel 3 A zeale] et v seahA vebdoh

ask-S-A3Fel Escherichia colio}*] CEN12] &3
£ (MIC : 0.098~1.563 ug/m/)™ CEN2¢| &2l
(MIC : 0.025~0.391 pg/m) 24 733 3a8S 71
L glol A Alukgeie] g ot b vebtet
A ZEl M= gtael ofsbA viebwti CENIR
th= CEN29 ahpde] & 7o vfepdrh 23
8- 7kt2) Pseudomonas aeruginosa©l] W3+ CEN1¢]
g2 (MIC © 1.563~>100.000 pg/m/)o] 32 CEN2
o] g#¥-e (MIC : 0.781~>25.000 ug/m))& v}eh]

coccus
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Table 1— Antibacterial activity (MIC) of 7-[(Z)-2-(2-aminothiazole-4-y1)-2-methoxyiminoacetamido]-3-[4-(2-pyridyl)
piperazinylJthiocarbonylthiomethyl-3-cephem-4-carboxylic acid (CEN1) and 7-[(Z)-2-(2-aminothiazole-4-
y1)-2-methoxyiminoacetamido ]-3-[ 4-(2-pyrimidyl)piperazinylJthiocarbonylthiomethyl-3-cephem-4-carboxy-
lic acid (CEN2)

Substance: CEN1, CEN2, Cefaclor, Cefotaxime

o
STEFLAOE IR0

CEN1 CEN2
No. Strains CEN1 CEN2 Cefaclor Cefotaxime
1 Streptococcus pyogenes 308 A 0.004* <0.002 0.049 0.007
2 Streptococcus pyogenes 77 A <0.002 <0.002 0.013 <0.002
3 Streptococcus faectum MD 8b >100.000 >25.000 >50.000 >100.000
4 Staphylococcus aureus SG 511 1.563 1.563 1.563 1.563
5 Staphylococcus aureus 285 1.563 0.781 0.391 1.563
6 Staphylococcus aureus 503 3.125 1.563 3.125 1.563
7 Escherichia coli O 78 0.781 0.195 0.781 0.013
8 Escherichia coli DC 0 1.563 0.391 0.781 0.025
9 Escherichia coli DC 2 0.098 0.025 1.563 0.025
10 Escherichia coli TEM 0.781 0.391 1.563 0.025
11 Escherichia coli 1507E 0.098 0.391 0.781 0.049
12 Pseudomonas aeruginosa 9027 >100.000 >25.000 >100.000 25.000
13 Pseudomonas aeruginosa 1592E >100.000 >25.000 >100.000 12.500
14 Pseudomonas aeruginosa 1771 50.000 >25.000, >100.000 6.250
15 Pseudomonas aeruginosa 1771IM 1.563 0.781 12.500 0.049
16 Salmonella Ryphimurium 0.781 0.781 0.781 0.098
17 Klebsiella oxytoca 1082E 6.250 6.250 >100.000 0.781
18 Klebsiella aerogenes 1522E 0.391 0.195 0.391 0.049
19 Enterobacter cloacae P99 >100.000 >25.000 >100.000 100.000
20 Enterobacter cloacae 1321E 0.195 0.098 0.391 0.098
*ug/m/
o] MzbZeie) s Mol $5alxnt Al EeHAl R} 25.000 ug/mf)e] CEN1, AlztEs] = AlZ=biluc
= graredo] stk ol Pseudomonas aeruginosa©l 23 7sA vebyten] CEN19] &y Aalge
gl aH wlael A AHE Az C-391%¢] A g Az eralat vssksdvh(Table 1)
sta)e] By} 258 FFae FAF Padhs o E5 209 uidk CEN1 % CEN29] gteH

7 AHES BeFa Qleh Salmonella typhimu- CEN27} CENLHT} 5% o]4e] a3 e
umeoll & 4]+= CEN13 CEN2¢] MICZlel 0.781 CEN13} CEN2 2% 7AF4 agAdq AuiZz|e
pg/mi R 743 dEg vehfe] AlskEeie] Y gt Sl HEgala) v Buds
I Fodstgd ot AEetyle] gt Rohs ofsh o] wlstrvt ofk Welxu} A es FL
vhelyeh 2wl Klebsiella @55 H#l 4= CEN 8-S vepych

19] g B} CEN29| o] 4 A3kl e

o

3.

AaZele) sy rokE CEN1 9 CEN27| 7Hgle z# =
U oA xerale] gprdEBcol= wkele}l. Enterobacter
cloacaes| A= CEN29] &3 (MIC © 0.098~> 1. 7-ACAs} Ax=de 747t e RSt 1
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