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A Study on the Synthesis and Antibacterial Activities of
3-[(4-Carboxy-5-ethylthioisothiazol-3-yl)oxymethyl]
cephalosporin Derivatives

Won-Sik Choi”, Eui-Suk Park, Kyu-Jong Park* and Young-Haeng Lee*
Department of Life Science, Soonchunhyang University, Asan Chungnam 337-880, Korea
*Department of Chemistry, Wonkwang University, Tksan 570-479, Korea

Abstract — New cephalosporin antibiotics, 3-[(4-carboxy-5-ethylthioisothiazol-3-yl)oxymethyl]-7-[(1H-
tetra-zol-1-yl)acetamido]-3-cephem-4-carboxylic acid 2, 3-[(4-carboxy-5-ethylthioisothiazol-3-yl)oxyme-
thyl]-7-[(2-aminothiazol-4-yl)acetamido]-3-cephem-4-carboxylic acid 3, 3-[(4-carboxy-5-ethylthioisothiazol-
3-yD-oxymethyl]-7-[5-(ethylthio-3-hydroxyisothiazol-4-yl)carboxamido]-3-cephem-4-carboxylic acid 4, 3-
[(4-car-boxy-5-ethylthioisothiazol-3-yl)oxymethyl]-7-[(Z)-2-(fur-2-y1)-2-(methoxyimino)acetamido}-3-
cephem-4-carboxylic acid 5, 7-[(Z)-2-(2-aminothiazol-4-yl)-2-[(alkoxyimino)acetamido]-3-[(4-carboxy-5-eth-
ylthioisothiazol-3-yDoxymethyl]-3-cephem-4-carboxylic acid 6-8 were synthesized. Antibacterial activities
and structure-activity relationships of these new cephalosporin derivatives were examined. Among them,
7-[(Z)-2-(2-aminothiazol-4-yl)-2-(1-carboxy-1-methylethoxyimino)acetamido]-3-[(4-carboxy-5-ethylthylth-
ioisothiazol-3-yloxymethyl]-3-cephem-4-carboxylic acid 7 exhibited good antibacterial activities compared
to cefotaxime and ceftriaxone.

Keywords 1 Cephalosporin, 7-ACA, aminothiazole, MIC, cefotaxime, ceftriaxone.

# Il cephalosporinF] FAEAES ATFE= 7-
aminocephalosporanic acid(7-ACA)S] 3-91x]¢} 7-9]
g WAooz St HYE WY 4 9oy B-
lactamase®l|=. FF3ITH= ARdo] vl v} QlokY

A Fpd=Ele} AlEEr] A& 44t cephalospo-
rin PAAEL o] Aol gt I AFEoe]| 7
=, B3] SudelriA] 1 AR B4t s
Qo AR Gram(+)7 = HE ol gt &
o] okzlEo] o|dt Aol o H3 IdFye 7

= M=ZE B cephalosporin S-EAS2] s

PR =] #e B9t o] ARelAz
(43}) 0418-530-1351 (X) 0418-530-1350

HastA =AUt 7-ACAS] 3-91X)9] acetoxymethyl’]
2] acetoxy”] thAl heterocyclic thiol, heterocyclic
quaternary ammonium salt, heterocyclic cathecol,
vinyl % alkoxymethyl’ | 5-& X|#A]71 et e
< AYE HEY Jide] AaHw glow, o]F
acetoxy?] TiAl thiol|7} X1&d SRHEELS Ao
E Gram(-)m 2 4 Hyo s 2 S
ez 9low, heterocyclic quaternary ammonium
salt’} 1% IRMEEL Gram(dH} Pseudomonas
ol diaitE £ TS JeERIAD, Staphyilo-
coccid-& W Gram(+) ol digide o)
4% 1, heterocyclic cathecol’|7} X838 FEAS
2 Gram(9)w#R] Pseudomonastt®}t Gram(+) &5<1
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M - ol

Staphylococciol HAME et BHE HolH, B-
lactamase®l] A= st Aoz dHAU
& alkoxymethyl”]7} %€ 3EES Gram(+)
2 7l ds] Fas 8-S YEAw
Gram(+)Q!  Staphylococci  faecalis®}  Gram(-)7d
Pseudomonas aeruginosa®l thaiA= o] #38}E
A AEAE] digt o] TTHEE RozdeA
91‘;]_-2-10)

S

HZN—J:( HO, COOH
o N cnoac * N“ [
COOH ~5” “SCH,CH;
BF30(C2Hs)2 | o”s\\O
HZNI(S N,s‘ SCH,CH;
|
o N\g\cmo COOH
COOH
O]
2
R—C~OH
HOlBT PCl Benzothiazyl
i 5
iﬁ.ﬂ?&'e pce Pyridine disulfide, TPP
(2-3) 4) 5) (6-8)
{ { N
o
RENHI(S N’SI SCH,CH
|
o N\/\I\cnzo COOR'
COOR'
(2-6)
o}
S/\>_C_3N S NS~ SCHCHs
SN T i
2 N or O CH0 COOR'
COOR'
N (7-8)
N:
2) N-CHy— 8 [ |
I wi
N_
i\ CHy— OCH;
3) HoN =N i A c—
6) H,N"N H
HO “OCH,3
4 W_/tl ]
N,
$~ “SCH,CH;
Q
R :Hor Na R": 7) —OC(CH;),COH
Il
8  —OCH,COH
Scheme 1.

$HE, 7-ACAY 7-913|+= acylamido”]2] acyl$)x]el
tetrazole”], thiazole”] Ti= aminothiazole” S 7}4]
T EE0) HluA & IS ZAeThe AMlol
stala ) Qoo

JeER 2 dTE A AREL e e R
th o AEsiy FEAT e AHELS e AR
+ BEAY ME BHog 7-ACAY C-399A9)
alkoxymethyl’|Z E$1817] $J8197 4-carboxy-5-ethyl-
thio-3-hydroxyisothiazole (ay2 BF; - O(C,Hy),9} te-
tramethylene sulfone SAJ3loIA 3FHE 18 B3}
o HF EE Yok FHEAR ol83i%eH,
7921 AR A 9 o] vlwd 2
o 4eR 3FE F 1-(1H-tetrazoly)acetic acid
(b), 2-(2-aminothiazol-4-ylDacetic acid (c), 4-car-
boxy-5-ethylthio-3-hydroxyisothiazole (d), (Z)-2-(fur-
2-y])-2-(methoxyimino)acetic acid ammonium salt (e),
(2)-2-(2-aminothiazol-4-yl)-2-(methoxyimino)acetic  acid
®, (Z)-2-(2-aminothiazol-4-yl)-2-(t-butoxycarbonyl-1-me-
thylethoxyimino) acetic acid (g), (Z)-2-(2-aminothia-
zol-4-yl)-2-(carboxymethoxyimino)acetic acid (h) &
& 5381 X|E2 cephalosporin =4 2-8% &
Asldon, o]5¢] BkS-2l2 Scheme 13 Zt}. T3
Azo] AR ol IAFESC e TS Yol
7] #1516 MICMinimum Inhibitory Concentration)&
S35 7 35Ee] 7= sl mE I &S
48R0,

E Yy

Al & 212|

FYEHE A7) H8to] Perkin-Elmer 1130
Grating Diffraction IR-spectrophotometer®} Bruker
200 NMR-spectrometers ARSSFATE £ A ollA
AHE3E N N-dicyclohexylearbodiimide, 1-hydroxyben-
zotriazole> Sigmarle] A|¥-L, tetramethylene
sulfone, boron trifluoride diethyl etherate, pivaloyl
chloride % triphenylphosphine 52 Aldrich*}2] |
¥&, aminothiazole FEAE2 £ Young Ling*t
9 AFEE o439, 7-ACAE AYAF AFL o]
B3tgom C-39XAel XFAZ AM-¥ 4-carboxyl-5-
ethylthio-3-hydroxyisothiazolee Iwanami 5] HPH
o)) 2)51e19 4 cyano-5-ethylthio-3-hydroxyisothiazoles}
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NaOH 5-8-9& whgAA Az}, 'H-NMRS] &
o2 ARg-3E DMSO-de®t D,0= AldrichAke] AE&
AHEEI o, 71EEA 7 E TMS(tetramethylsilane) S
Mg

Mo2Axg R g

7-Amino-3-[(4-carboxy-5-ethylthioisothiazol-3-
yloxymethyl]-3-cephem-4-carboxylic acid (1)2]
B4 - Tetramethylene sulfone(21.80 m, 22.80 mmole)
= 0~5°CE ¥ZAIX1 ¥ BF; - O(C,Hy), (20.0m/,
167.0 mmole)?}  4-carboxy-5-ethylthio-3-hydroxyisothia-
zole (a) (4.10 g, 20.00 mmole}yS 7}5k0] ¢+A3] &
FAIFE. o] ghe]l 7-ACAG.00 g, 18.40 mole)S
50°CelA 7H8ka 2 oA 25417 B¢t wHlksh
Rt ¥hgelg 0~5°CE ¥ZAZ & H0 20 mis
Z7}ekaL 28% NH,0HE AM83l] pHE 288 23
2 25 1IRE I FAESFAAANR
o] FAEE o F oMIE 50 mZ AlHstw 7%t
Az e 1(5.49 g 71%)ye LTt : IRKBr)
em™ : 3450~2500, 1800, 1730; ‘H-NMR(DMSO-
dg & 15, 3H, -CH,CHy), 32~34(q 2H, -CH,-
CHy), 35~3.8(dd, 2H,-CH,-, 2-H), 4.6~5.1(m, 4H,
-CH,0- , 6-H, 7-H).

3-[(4-Carboxy-5-ethylthioisothiazol-3-yl)-oxyme-
thyl]-7-[(1H-tetrazol-1-yl)acetamido]-3-cephem-4-
carboxylic acid (2)2] & - Fsdd 10 m/
HueXZolv]= 2 mio] 1-(1H-tetrazolyDacetic
acid (b) (0.35 g, 2.75 mmole)Z 7}3lo] P3| &
A7 F Ed]oldol?(0.40 mi, 2.88 mmole)e 7}
33 -20~-25°CE WYZHA1Z1 &, wH-g-de)l pivaloyl
chloride (0.35 m/, 2.88 mmole)E 7}3l0] 72 &%
oA 1AZE IR 3, BhSH] 55 .35~-40°C
2 97t AlF. 4, T 871 tedE o=
8 m/, ¥sigdA 8 miot FFE 1 (1.00 g 2.40
mmole)°] tetramethyl guanidine (TMG) (0.60 m/,
2.40 mmole)ys 7}l g8jAIFTE o] HhEAS 9]
A AL A BpE ghgole] -35~-40°CollA] 30
b A7 o & 2 2Rl 1543 whEAIITh
e = 12 miE 1Rl 1587wk &
EZS HPch 230 10% FAOZ pHE 2002
Z4310] 0~5°Celld ARE wmE & o7k, ofxE
20 mE AFHsta 72 AR FAEE 2069 g

0T Mz
i olo PN

N
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48%)S ATt : IRKBr) em™ : 3500~2500, 1780,
1700, 1660; 'H-NMR(DMSO-dy) & 15(t, 3H, -CH,-
CH,), 3.3~3.8(m, 4H, -CH,CH;, 2-H), 4.3 (bs,
2H, CH,0-) 52, 1H, 6H), 55(s, 2H, -CH,-
CONH-), 6.0(m, 1H, 7-H), 9.5(s, 1H, tetrazole).

7-[(2-Aminothiazol-4-yl)acetamido]-3-[(4-car-
boxy-5-ethylthioisothiazol-3-yl)oxymethyl]-3-cep-
hem-4-carboxylic acid (3)9] &4 - tjWE XS0
E 16 miol 2-(2-aminothiazol-4-ylacetic acid (c)
044 g, 2.75 mmoleys A3 A7l T A3
gdl 10 mid} EFEola(0.40 m/, 2.88 mmole)S
7vsto] 20~-25°CE WZAAIZL F, o] WHS-Ho
pivaloyl chloride(0.35 m/, 2.88 mmole}& 7}3}o] Z+
o oA 1ARE aRAZT 9, TR §7]9) o
HEZ o= 16 mi9t 3EE 1 (1.00 g 240
mmole)yS E#]oEolR1(0.67 m/, 4.80 mmole)S 7}
st BaN71aL, o] WhEAE flellx WhEAR) At F-
FE W) -35~-40°CollA 303t A7) & F
< 2504 2503 WA REgRell E 20 mJ
£ 7Bl 1583F aRt & ESS F3ch B
10% BiFOE pHE 252 A 0~5°Cold 14
7t wHkste] ATsl & oAIE 20 miE MFskn 7
o Axd FFE 3076 g 502%)y2 LA
o} IRKBr) cm™ : 3500~2500, 1790, 1715; 'H-
NMR(MDMSO-dg) & 145(t, 3H, -CH,CH,), 3.0~4.0
(dd, 2H, -CH,, 2-H), 45~51(m, 4H, -CH,CH,
-CH,0-), 5.2(d, 1H, 6-H), 5.8(m, 1H, 7-H), 6.4
(s, 1H, thiazole), 7.1 (s, 2H, NH,).

3-[(4-carboxy-5-ethylthioisothiazol-3-yl)oxyme-
thyl]-7-[5-(Ethylthio-3-hydroxyisothia-zol-4-yl)car-
boxyamido]-3-cephem-4-carboxylic acid (4)2| &M
~ e Zolm|E 50 mlo]l 4-carboxy-5-ethylthio-3-
hydroxyisothiazole (d) (2.00g, 9.70 mmole)2 7}3}
o A3 L3R o] gAell 1-hydroxybenzo-
triazole(1.31g, 9.70 mmole)™} N,N'-dicyclohexylcarbo-
diimide(2.00 g, 9.70 mmole)S 7}8t AFLolA 34|
Z WhGAA e ARES A AARL o
Aol & 200 miE 78l e FAES st
AgAzAZT

o £ Eolvl= 8 miel 3EE 1 (1.00 g
2.40 mmole)@} N,O-bis(trimethylsilyl)acetylamide
(2.20 m/, 8.90 mmole)3 713l &3] FaA
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°|gA

o} thE §7)o) CHBEFolnE 15 mist $elA
A3 5“7‘4%(0.77 g, 2.4 mmoleys Yol ¢A3
T 0~5°CE LEE A3 of7]d 9
oflAd *1]_7::?'?} M-S HA3] 7hste] 247 BEEAIX
o} WEgele] & 15 mi¢t EshEd 20 miE ¥
I 30% wRlsl] & 5§ £Edt o] %"“«l pH
£ 252 et FAEo] Adh AHES o
Ht TR oHEL R AH L ”‘,’Jﬁio}oﬂl
MR 4 (060 g 414%)e AU} IRKBr) cm™ :
3500~2500, 1770, 1710, 1650; ‘H-NMR(DMSO-
dg) & 13~15(m, 6H, -CH,CH,), 3.1~3.2(m,
4H, -CH,CH;, 2-H), 4.2~5.3(m 3H -CH,0-, 6-
H), 6.2(m, 1H, 7-H).
3-[(4-carboxy-5-ethylthioisothiazol-3-yl)-oxy-
methyl]-7-{(Z)-2-(Fur-2-yl)-2-(methoxyimino)aceta-
mido]-3-cephem-4-carboxylic acid (5)2| B — 4
g 20 mioll (2)-2-(fur-2-y1)-2-(methoxyimino)
acetic acid ammonium salt (e) (0.53g, 2.83 mmole)
& ¥ ¥ 25~-30°CE ¥ ©] £ phos-
phorus pentachloride(0.65 g, 3.12 mmol)$} pyridine
(0.25 mi, 3.10 mmole) 7}3lo] & oA 14
F IR F, iRl 2 35~-40°CE W%
AZ, f&?‘i, O 8710 HulgdESo|= 25 ml,
32 1 (100 g 240 mmole)s Eg| oo}yl
(1.04 ml, 740 mmole)s 7}3ld L3r)ZACh o) wr
SHE oA vhSAIZD AF G3}E ¥R He] -35~-40
°Collx] 303 27t & ¥ e L&A 247 ¥k
AZich ¥R EFEC] B 12 miE 718l 15%3F I
g F ESS Ak o] £ 102910 E pHE
28 ZFstn wﬂ%ﬁ 20 miE Vel FAEE 34
AlZet, o] AASE 0~5°CelA 1A it F o3}
s 7t a}_a}al 3B 5057 g 42%)S LTt :
IRKBr) cm™ : 3500~2500, 1785, 1715; 'H-NMR
(DMSO-d) & 1.5(t, 3H, -CH,CHy), 3.1~3.8(m, 5H,
-CH,CH;, 2-H), 4.0(s, 3H, -OCHy), 4.6~5.2(m, 3H,
-CH,0- ,6-H), 59(m, 1H, 7-H), 7.0(m, 2H, furyl,
=CH-CH=), 8.0(s, 1H, furyl, -O-CH=).
7-[(Z)-2-(2-Aminothiazol-4-yl)-2-(methoxy-imino)
acetamido]-3-[(4-carboxy-5-ethylthioiso-thiazol-3-
yl)oxymethyl]-3-cephem-4-carboxylic acid disodi-
um salt (6)2] £ - oA 26 miel (2)-2-
(2-aminothiazol-4-y1)-2-(methoxyimino)acetic acid #

(2.00 g, 9.94 mmole)S 7}3}1 benzothiazyl disul-
fide(3.30 g, 9.94 mmole)$?} triphenylphosphine(2.51
g, 9.94 mmoleys A2oA 7lele] e TojlA
25~ B2t WA o] WhEAE FEAT| T o
BhE o] AE 2 HE(1:1) 10 mis U] FHEE
AUt

Pl 8 mol BEE 1 (1.00g 240 mmole),
ek 3.31ml, EgelEob (0.60m/, 4.30 mmole)
S 718t Aol EaiA F, o] golle] el
Az3t AAE(143 g 4.00 mmole}d Wi ¢ &
Tl 2543 B3 %"—Aliiﬁ} ghgodel] & 3 mie
7kste] 1587 gk & E 3§ ‘1"_‘3]3]'—‘1—’— |
sodium 2-ethylhexanoate(0.93 g, 5.56 mmole)?} o}
AE 20 miE 7Isle] A8 FAEE A &
dAzs] FHE 6(0.71 g 45.3%)S LUt
IRKBr) cm™ : 3500~3000, 1765, 1715; 'H-NMR
D,0) & 14(t, 3H, -CH,CHy), 29(q, 2H, -CH,CHy),
3.0~4.0m, 2H, -CH,~, 2-H ), 40 (s, 3H, -OCHy),
4.4~5.1(m, 2H, -CH,0-), 52(d, 1H, 6-H), 5.8 (d,
1H, 7-H), 7.0(s, 1H, thiazole).

7-[(Z)-2-(2-Aminothiazol-4-y1)-2-(1-carboxy-1-me-
thylethoxyimino)acetamidol-3-[(4-carboxy-5-ethyl-
thioisothiazol-3-yl)oxymethyl]-3-cephem-4-car-
boxylic acid (7)2] &4 - (Z)-2-(2-amino-thiazol-4-
yI)-2-(t-butoxycarbonyl-1-methylethoxy-imino)acetic
acid (@% 3HE 1 (1.0 g, 2.4 mmole)s ARS8l
IFE 69} T2 WpHoE HhE
alcohol 10 mE %7} * 10% Ao w

ZAs ] AAEL Ac},
F4H0.67, 162 mmole)® 3 HAH05 ml,

162 mmole) 4ol oA Az FHDE©061 g
8.1 mole)s 713l ¢A3s] GaAlA Ad2olx 4x)zt
St AHAPFI L, o] wkSde] B 5 miE Jlshal E
gofeoplo g pHE 7.008 ZA3F 3 10% FAkS
£ pHE 258 2Ashd FAWE0] FAH€ o] A
5 dFtn EE AlA F szl s
027 g 495%) AU :IRKBr) cm™ : 3700~

AlF13L isopropyl
pHZ 25%

2500, 1805, 1720, 1650; 'H-NMR(MDMSO-dy) &
12~16(m, 9H, -C(CHy),-, -CH,CH,), 3.0~3.8(m,
4H, -CH,CH,, 2-H), 45~5.(dd, 2H, -CH,0-),

52(d, 1H, 6-H), 6.0m, 1H, 7-H), 6.9(s, 1H,
thiazole), 7.5 (s, 2H, NH,).
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7-[(Z)-2-(2-Aminothiazol-4-y1)-2-(carboxy-metho-
Xyimino)acetamido]-3-[(4-carboxy-5-eth-ylthio-
isothiazol-3-yl)oxymethyl]-3-cephem-4-carboxylic
acid 8)2] &4 -3¥E 1010 g 2.4 mmole)¥}
(Z)-2-(2-aminothiazol-4-y1)-2-(¢-but-oxycarbonylme-
thoxyimino)acetic acid (h) (1.29 g, 2.87 mmole)s
ARgSte] SR 79t 2 WHoE A IE
8 (027 g, 356%)y= VA :IREKBr) ecm™ : 3500
~2300, 1755 'H-NMR(DMSO-dy) & 15(¢ 3H,
-CH,CH,), 3.1~3.2(m, 5H, -CH,CH,,), 3.5~3.8(dd,
2H, -CH,, 2-H) 45~52(m, 5H, -CH,0-, -NOCH,-,
6-H), 6.0 (m, 1H, 7-H), 7.0(s, 1H, thiazole).

MIC(Minimum Inhibitory Concentration) 2|

=5

AMZ A3 cephalosporin BHEES MIC A
< broth dilution 3} microtiter broth dilution
S W38l AVANTAGE microbial center(Abbott
Lab)E o] &sto] APt A8 Bacillus
subtilis & 13%5 AMESIloH, olg HEL
Mueller-Hinton Agar(Difco.)oll4] 37°C, 1847t &<}
28] preculture3tal colony® EFTE 38l 05
Mcfarland®2. =233t} 3389 HF557F 2049
pug/miF-E 0.00625 pgmiEA 29AE A7
Mueller-Hinton Agar(Difco.) 1.3 miel €8] FH&
200 P H718led 35°C Avantage moduleo)A] vk
Aj7)3L 5Rult BEE 670 nmel] sk S
& 13, B8] ARE FEE MICE F3I
o ZEAT cefotaximed} ceftriaxoneS AR5}
I AHE Table HIol UehhTt.

Table I - Antibacterial activities(MIC, mg/mJ) of new cephalosporin derivatives (2-4)

Strains\derivatives 2 3 4 cefotaxime ceftriaxone
Bacillus subtilis 313 62.5 500 62.5 15.6
Micrococcus spp. 62.5 62.5 <500 7.81 125
Escherichia coli DC 0 62.5 125 125 313 313
Escherichia coli DC 2 313 500 250 <0.98 15.6
Escherichia coli TEM 125 313 500 62.5 313
Escherichia coli 1507E >500 >500 500 62.5 31.3
Salmonella typhimurium 500 500 62.5 500 7.81
Pseudomonas aeruginosa 9027 >500 >500 500 62.5 500
Pseudomonas aeruginosa 1771 >500 500 500 62.5 500
Pseudomonas aeruginosa 1771M 62.5 31.3 500 15.6 7.81
Enterobacter cloacae P99 500 125 >500 500 500
Enterobacter cloacae 1321E 250 500 500 62.5 1.95
Klebstella aerogenes 1522E 125 62.5 125 313 7.81

Table II —Antibacterial activities (MIC, pug/m/) of new cephalosporin derivatives (5-8)

Strains\derivatives 5 6 7 8 cefotaxime  ceftriaxone
Bacillus subtilis 125 125 62.5 125 62.5 15.6
Micrococcus spp. 62.5 125 62.5 62.5 7.81 125
Escherichia coli DC 0 62.5 125 313 125 313 313
Escherichia coli DC 2 500 250 31.3 >500 <0.98 15.6
Escherichia coli TEM 125 500 62.5 125 62.5 313
Escherichia coli 1507E 500 62.5 313 125 62.5 313
Salmonella typhimurium 500 >500 >500 250 500 7.81
Pseudomonas aeruginosa 9027 >500 >500 31.3 500 62.5 500
Pseudomonas aeruginosa 1771 >500 125 500 >500 62.5 500
Pseudomonas aeruginosa 1771M 62.5 62.5 313 313 15.6 7.81
Enterobacter cloacae P99 500 125 313 125 500 500
Enterobacter cloacae 1321E 125 313 62.5 250 62.5 1.95
Klebsiella aerogenes 1522E 125 62.5 313 62.5 313 7.81

Vol. 44, No. 2. 2000



160 A2 - Wy -

T - o199
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M Z-§ cephalosporin FEAES $4 WH2
Scheme 1] YUehiich & 7-ACAS 3-9X]l 4
carboxy-5-ethylthio-3-hydroxyisothiazole & =% 3}7]
23l] BF; - O(C,Hy),9} tetramethylene sulfone &
AstlM HESAIA FHEA (1S A

132 b9} ¢ pivaloyl chlorideS ©]&3}0] AME
FEZ Axsly, I3E d= 1-hydroxybenzotriazo-
le, dicyclohexylcarbodiimide®} ¥+&-Al7111, 35HE e
= phsphorus pentachlorideg ©|-&3}] AF H3bE,
f g 9 h: dibenzothiazyl disulfide®} triphenylpho-
sphine¥} WHSAJA active esterZ WA F 343
= 13} old3} §keAlA MZ2- cephalosporin F- =]
2-8% 435It o]5 MZE cephalosporin f %A
289 4o R ¥ 'HNMR ~HEgo=2
gRIsIon, 7t B3] k= HPLCO 23 2%
35t

-y

M=z A8 cephalosporin §-EAE2] MICAY
A Table IO dUEigleH, dizEd2=
cefotaxime¥} ceftriaxoneS AFE3k] vwalHTh A)
2 343 cephalosporin FEAIEC] %t IS
A A7} C-39Xl oxymethyl|E& A 35t
g 79 vlx=EATe] dEe vugt dw, 2 7
AFE] deiMe T2 FrES VYERISIAIT 1A
Aoz e 7S LERYGITH

T3 C79R18) F2F (2)-2-(2-amino-thiazol-4-yl)-
2-(alkoxyimino)acetyl”] 8] FEAEE TUAITL BIRHE
6852 7ol W3lof wE IS vl A7, of
ZE2A% ARG 6 B2 3FEE vgod 33t
E 69} 82 o] vt Zlog ekt J8lu
RE 7] ol F 7K st S ES vERT

4 8

ur o2 A|ZL cephalosporin FEAES] A
2 7-ACAY] 7-9X¢} 3-9XE WA A & F 3l
T} B HFoME AMEZL cephalosporin 2-8% 34
sty S 53 A7 7-91Xl°l aminothiazole

FEAE AU JFEE0] thiazole HFE=AV
tetrazole A4S A= SIERT 738 &4
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