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Studies on Synthesis and Antimicrobial Activity of New
B-Lactam Antibiotics

Ok-Hyun Ko*, Sun-Soon Hong, Jae-Chun Ha and Young-Soo Kim
Department of Pharmacy, College of Pharmacy, Chosun University

Abstract—For the development new cephalosporin antibiotics with aminothiazolmethoxyimino
moiety in the C-7 position and triazolthiomethyl moiety in the C-3 position of cephem ring, 78-
[ (2)-2-(2-aminothiazol-4-y1)-2-(methoxyimino)acetamido]-3-[5-(aryl or het.)-4-phenyl-4H-1,2,4-tria-
20}-3-ylJthiomethyl-3-cephem-4-carboxylic acids were synthesized. These compounds were tested
for antimicrobial activitiy in vitro against ten species of microorganisms. It showed remarkable
antibacterial activity against Bacillus subtilis ATCC 6633, Micrococcus {utens ATCC 9341 and Es-
cherichia coli ESS. The antibacterial activity of most new compounds showed more active than

cefazoline, but these compounds were lower active than cefotaxime against Pseudomonas aeruginosa
IFO 13130.

Keywords [ 7-[(2)-2-(2-aminothiazol-4-y1)-2-(methoxyimino)acetamido ]-3-[ 5-(3,4,5-trimethoxyph
enyl)-4-phenyl-4H-1,2 4-triazol-3-y1Jthiomethyl-3-cephem-4-carboxylic acid. 78-[(z)-2-(2-aminothia-
zol-4-y1)-2-(methoxyimino)acetamido]-3-[ 5-(2,4-dichlorophenyl)-4-phenyl-4H-1,2 4-triazol-3-y1]thio-
methyl-3-cephem-4-carboxylic acid. 7B-[(z)-2-(2-aminothiazol-4-yl)-2-(methoxyimino)acetamido]-3-
[5-(2-chlorophenyl)-4-phenyl-4H-1,2,4-triazol-3-ylJthiomethyl-3-cephem-4-carboxylic
acid. 7B8-[(2)-2-(2-amino-thiazol-4-y1)-2-(methoxyimino)acetamido]-3-[ 5-(2-thiophenyl)-4-phenyl-4H-
1,2,4-triazol-3-yl Jthiomethyl-3-cephem-4-carboxylic acid. 7B-[(z)-2-(2-aminothiazol-4-yl)-2-(metho-
xyimino)acetamido]-3-[ 5-(3-pyridyl)-4-phenyl-4H-1,2,4-triazol-3-yl]thiomethyl-3-cephem-4-carbo
xylic acid. 7B-[(2)-2-(2-aminothiazol-4-yl)-2-(methoxyimino)acetamido]-3-[ 5-(4-methylphenyl)-4-
phenyl-4H-1,2 4-triazol-3-ylJthiomethyl-3-cephem-4-carboxylic acid.

CephalosporinA] A= Ald-2] AMEH] 74
38 peptidoglycans APAY w Y4F Q)
transpetidase®] z+8-& A ssle] AFarLL el
Ak 29 cephem ring®] C-7¢)x ¢} C-331x¢) &
2)7}7) groupg =70 24 B} 733 47
& 7+l cephalosporinA] SFAAI9) Aol B o

=

T2} AP = L gle)k. E3] C-791X ¢l aminothiazola-

lkoxyiminoacetamido groupS =3$JA]Z] cephalos-
porinA| FAA7197] B-lactamaseel] 3 AALL
Z7}A)719, penicillin binding protein(PBP)ol] &k
AFASAAE A AR ol G(— )7 Y5
FE =T B8 9% o) AAAE
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A& Z7VA1A Pseudomonas aeruginosas W Fg+
G(—)7¢l 372 °) t}2 cephalosporinA] A B
o} el Holdo] WA cefixime,? ceftibu-
ten,’® cefdinir,”® cefpirome,*® ceftizoxime,*"1®
cefotaxime,®® cefmenoxime®® ZL8]3L ceftriaxo-
ne ol Augsich & AAE ok FYAT G
A EFHE 2he 22 4dES Y Bz
cephem ring®] C-79)%|of| cefotaxime 39} Zro)
aminothiazolmethoxyimino acetamido group< 3.
AA7|3 a8 AE F71A1717] Slste el ol
7=+ 5-phenyl-4-(aryl or het.)triazol-1-thiol-f
EAE At C-38A o =9iA17] A2 3gHE
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4l 7B-[(z)-2-(2-aminothiazol-4-y1)-2-(methoxy-
imino)acetamido]-3-[5-(aryl or het.)-4-phenyl-4H-
1,2 4-triazol-3-yl]thiomethyl-3-cephem-4-carboxylic
acid-F=AE P48t Pseudomonasd-& ¥ F3she]
G(—)## G(+)7 Y fungusel] Hate] o] ¢
%t cefotaxime ¥} cefazoline & 2 E-A 2 2}-8-5)}o]

FEE Aok
o4 #

A2k 9 717]—£ Agol A5 A]eF5-2 Aldrich
Co., Tokyo Kasei, Fluka Co.o|A] F-¢]&F dFA]eF2S-
AH4-3}191 © o] p-methoxybenzyl-7-amino-3-chloro-
methyl-3-cephem-4-carboxylate hydrochloride
(ACLE)+= OtsukaA}#) & silica gel(230~400 mesh)
< SigmaAtAl & AHE-Sga Sl E8 o) uie A
Ashed Apgarsich

7]17]1 2 Thin Layer Chromatography(TLC)E Kie-
selgel Fasg, -5 3372 Gallen-Kamp melting point
apparatusE AHE-3Hglen, ofd] gzt MAL 3%
24t} IR spectra+t= Bruker IFS 668 A}-8-5}¢] KBr
pelleto 2 =3 s}gir}. NMR spectrat= tetramethy-
Isilane(TMS)-& Wi H- 3 EA =2 3}o] Bruker FT-8
0MHzZE AH&3tgdch. ALEA(3FE 20~25)
< Carlo-Erba Auto CHN-SO, EA1108 Element
analyzerZ AR23}43c)

p-Methoxybenzyl 73-[ (Z)-2-(2-tritylaminothia-
zol-4-yl)-2-(methoxyimino)acetamido ]-3-chlorome-
thyl-3-cephem-4-carboxylate(2) — (Vilsmeyer Rea-
gent®) DMF 0.39 m/(4.98 mmol), THF 52 mi&) &
F49& —-10~0CE wHkslHA POCL 045 m!
(4.98 mmol)S 7}k 3087t WHFgE &, o] f-oHo
(2)-2-(2-tritylaminothiazol-4-y1)-2-methoxyiminoa-
cetic acid hydrochloride(1) 1.94 g(4.15 mmol)-& 7}
& o 0ColA] 302 aubsisith o719 p-me-
thoxybenzyl 7-amino-3-chloromethyl-3-cephem-4-
carboxylate hydrochloride(ACLE) 1.39g(3.42
mmol)E EA 15 mjo| #4171 ¥ hexamethyldisi
lazane(HMDS) 2.89 m/(13.8 mmol)& 7}3F 48
30T A 71 o8, —10~0Tel| A 147 Fk &
ukshoinh. of g-olo] EAS} OS] £ 4+ 80 mlE
7¥8kal kgl oy f713S Eelsle] Tz
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Scheme I-—Synthesis of compound 2
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Scheme II-—Synthesis of compound 20-25

N3 Z 32 A FH e MgSO.E AF gt} of
E 7b5-&3)o] RALE silica gel(230~400 mesh)&
AF2-8}ed column chromatography{eluent: tolune/
EA=10: DE Azste] FAAA 185 g5(68.1%)
At

(PClsY) 313HE-(1) 2 g(4.27 mmol)-& CH:Cl: 84
mio)] #ehr)Z] ok 0~5Ce A PCls 0.98 g(4.71
mmol)& 73t Alga|A 14171 Fet wHkA] ek
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Scheme II—Synthesisn of combound 32-37

oJ7]ell ACLE 1.54 g(3.80 mmol)3 HMDS 3.21 m/
(152 mmol)& 92 CHLCL 168 m/¢] &8 —20
ToAlA 78k, —20~—10Cell A} 305-7F mHkal o}
& EAs} H:09] &3H&+)] 100 miol] 7} 587 =
uigieh 9 v fU)ES Eesle] TIER 4
Az} AL AH e MgSO.E Az ofL
°] A& 73} F331od AALE Vilsmeyer reagent® 7

e ug o Agsle] 34 A=) 182 g(60.3%)%
2t

(HOBTH) DMF 10mld] 3HEQQ) 2g@51
mmol)¥  1-hydroxybenzotriazole(HOBT) 056 ¢g
(4.78 mmole)& ¢-& o}, DCC 0.99 g(4.78 mmol)2-
78R 20~25Co A 3A12F Fol whAA AR

AAL o3t AAYcE & ACLE 1.55g(3.83
mmol)el DMF 7.6 m/¢} S5/ 4 mlg 713 o8,
5~10TellA] NaHCOs 0.36 g(4.28 mmol)& ¥ 20
7 TR F, o] £AE 2] of o) F}jH) o] A
30~35Cel|A] 4x]7F Fob ukEA)7) & EA 40 mi9}
7T 200 9] Elo) Y3 EAZS 337§ oA
EA 10 mi& 3| 713l EAS& ¥t} B8l

Scheme IV —Synthesis of compound 38—43

EAZ& %< 100 m/, 0.5N-HCl 4~£-9 100 ml, 2%
Sod.acetate 8- 100 m/, 25 100 m/&] A=
A F F MgSO.2 Aadch 8 8248 34
533 POCLY o2& Wy e = 3l 34 ZAA
1.69 g(56%)2 Aith §4: 121~123C(dec.) (lit.?,
120'c), IR(KBr, cm™': 1788, 1723, 1685, 'H-NMR
(DMSO-de), 8: 3.52(2H, d, C--H), 3.75(3H, s, OCH3),
4.85(3H, s, N-OCHzs), 4.54(2H, d, CH:Cl1), 5.19(1H,
d, Ce-H), 5.25(2H, s, OCH:), 583(1H, dd, C--H),
6.50(1H, s, thiazole-H), 6.84~7.32(19H, m, ArH),
8.81(1H, s, thiazole-NH), 9.65(1H, d, CONH)

7B-L(Z)-(2-tritylaminothiazol-
4-yl)-2-(methoxyimino)acetamido]-3-iodomethyl-3-
cephem-4-carboxylate(3)— Acetone 50 mlol| 3}3+HE-

p-Methoxybenzyl
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(2) 1.8 g(2.27 mmol)} Nal 0.36 g(2.4 mmol)& 7}3}
L AZeA 22)7F FoF mukslgd). o] 88 7}
$EEE F EA 60 mlo) =o]1 H:0, 5% Na:S:0s
£, 20% NG, AHT oHE MgSO Az,
AESAA B 2A 173 g(862%)2 At &
Z: 132~133C(dec.) IR(KBr, cm™): 1788, 1724,
1684, 'H-NMR(DMSO-ds), 8: 3.55(2H, d, C,-H),
3.79(3H, s, OCH,), 4.06(3H, s, N-OCH,), 4.36(2H, d,
CH.D), 4.96(1H, d, Cs-H), 5.22(2H, s, OCH,), 5.83 (1H,
dd, C-H), 6.71(1H, s, thiazole-H), 6.82~7.29(19H,
m, ArH), 8.80(1H, s, thiazole-NH), 9.65(1H, d,
CONH)

Ethyl 3,4,5-trimethoxybenzoate(6)—34,5-Trime-
thoxybenzoic acid 5 g(23.6 mmol)-& EtOH 24 m/<}
c-HS0: 0.5 mlol] 7}3l) 24)7F F¢F vk AJAc) 6
$E& 47 0.IN-NaOHo & pH 72 33
F, AEEste] 49E AAS T 971 H0
10 mlE 743} ¥ EA 200 mi 2 23) 35381 H.O02
A Hsli MgSOs2 AZ3 ohg, 4018 ks % s}
of AAH AAS 7313, 95% EtOHE A 4 A 81
T A 480 g(85%)2 AgTh §4: 58~59C IR
(KBr, cm™): 1709, '"H-NMR(DMSO-ds), 6: 1.39(3H,
t, CH:CH:), 3.92(3H, s, OCH;), 3.90(6H, s, OCH,),
4.37(2H, q, CH.CHs), 7.302H, s, A7H)

Ethyl 2,4-dichlorobenzoate(7)— 2,4-Dichloroben-
zoic acid 15 g(77 mmol), H.SO: 1.54 m/, EtOH 80
mE FHTFEO)F 2 Wy R Adskel A4
424 He0 20ml, EA 500/ 2 23] =23}3 EA
& F3ted MgSO.2 &3 ¥ 2sEsigich
A" FAEAE AFAE2F syrupAte] EA
1.55g(90%)& <<ict. IR(KBr, cm™): 1653, 'H-
NMR(DMSO-ds), 6: 1.25(3H, t, CH,CHj), 4.27(2H,
q, CH:CH;), 7.5~7.85(3H, m, AvH)

3,4,5-Trimethoxybenzoic  hydrazide(8)— 3}3} &
(6) 4¢(16.7 mmol), NH,NH,-H,0 1.7 g(34 mmol),
EtOH 30 ml& 8417t %<t 7bdwnkal F, 28t %
F3to] Sl & AASAL AR W4 100 mie)] Ao
WA Zhehdh AR AR S oinste] weR Aw
EtOH=Z AZdAsle] T4 A 3.05g80.7%)S
ik §-3: 155~156TC, IR(KBr, cm™): 1660, 3198,
3333 'H-NMR(DMSO-ds), 8: 3.71(3H, s, OCH,),
3.82(6H, s, OCHy), 4.54(2H, brs, NHNHz) 7.17(2H,
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s, ArH), 9.69(1H, s, CONH)
2,4-Dichlorobenzoic hydrazide(9)— 33-5(7) 10
2(47 mmol), NH.NH.- H.0 4.22 g(84.3 mmol), EtOH
20 miE 3EQ)9) AL whgor At 74
A7 82g(848%)% Lk &4 172~173¢, IR
(KBr, cm™): 3165, 1673, 'H-NMR(DMSO-de), &:
4.51(2H, brs, NHNH,), 7.44~7.67(3H, m, ArH),
9.60(1H, brs, CONH)
1-(3,4,5-Trimethoxybenzoyl)-4-phenyl-3-thiose-
micarbazide(14) — 3}35(8) 3 g(13.26 mmol), phe-
nylisothiocyanate 1.79 g(13.26 mmol) EtOH 18 m/&
5417k F<k #7213 ck A2ke] EtOHS g3t
o A9 AL A3, 95% EtOHR A} 2 A 5hod
A AR 393 g(82%)S Ak 4 206~207C,
IR(KBr, cm™): 995, 1628, 1663, 3167, 3279, 3321,
H-NMR(DMSO-ds), &: 3.73(3H, s, OCHy), 3.85(6H,
s, OCH,), 7.23~7.55(7TH, m, ArH), 9.79(1H, brs,
CONH), 10.40(2H, s, NH-CS-NH)
1-(2.4-Dichlorobenzoyl)-4-phenyl-3-thiosemicar-
bazide(15)— 3}312(9) 3 g(15 mmol), phenylisothio
cyanate 2 g(15 mmol), EtOH 20 m/E 447} £t 7}
2 w17 ke, EtOHS ZAdsSsty QAR 2
A& oJsie] LA AR 4.02 g(78%)2 At 44:
97C, IR(KBr) ecm*: 1053 , 1109, 'H-NMR(DMSO-
ds), 8: 7.25~7.79(8H, m, ArH), 9.68(1H, d, CONH),
10.45(2H, brs, NH-CS-NH)
1-(2-Chlorobenzoyl)-4-phenyl-3-thiosemicarba-
zide(16)— 2-Chlorobenzoic hydrazide(10) 5 g(29
mmol), phenylisothiocyante 3.92 g(29 mmol) %
EtOH 365 m/E 3E(14)sh 22 Wyez ¥4
sle] FA AR 7.03 g(78.46%)% At §4: 157
~160%, IR(KBr) cm™: 3160, 1675, 1100, 'H-NMR
(DMSO-ds), &: 7.24~7.09(9H, m, ArH), 9.64(1H, s,
CONH), 10.5(2H, brs, NH-CS-NH)
1-(2-Thiophenecarbonyl)-4-phenyl-3-thiosemicar-
bazide(17)—2-Thiophenecarboxylic hydrazide(11)
14.7 g(0.1 mol), phenylisothiocyanate 13.7 g(0.1
mol), EtOH 125 m/-& 33-E(14)9} & Wy e =
gHAdsto] A A A 24.7 g(87.9%)2 At §4:193
~196T, IR(KBr) cm™': 1675, 1108, 3345. ‘H-NMR
(DMSO-de), 8: 6.69~6.76(1H, m, thienyl-RH), 6.92
~7.04(2H, m, thienyl-aH), 745~7.86(5H, m, ArH),
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9.67(1H, d, CONH), 10.43(2H, brs, NH-CS-NH)
1-(3-Nicotinoyl)-4-phenyl-3-thiosemicarbazide
(18)—Nicotinic hydrazide(12) 8.6 g(50 mmol), phe-
nylisothiocyanate 6.76 g(50 mmol), EtOH 63 m/-&
e 2L WP R FAse 74 2R
12.8 g(91.5%)& Lt} $3: 194~200C, IR(KBr)
cm™%: 1652, 1100, 'H-NMR(DMSO-ds), &: 7.23~
9.20(9H, m, ArH, nicotinoyl-H), 9.72(1H, d, CONH),
10.48(2H, brs, NH-CS-NH)
1-(4-Methylbenzoyl)-4-phenyl-3-thiosemicarba-
zide(19)— p-Toluic hydrazide(13) 5 g(33 mmol),
phenylisothiocyanate 4.51 g(33 mmol) ¥ EtOH 50
mE HE(15)9) 22 w2 st 14 2
A 84 g(88%)5 dgie) $4: 182C, IRKBr) cm ™
1631, 1100, '"H-NMR(DMSO-ds), §: 2.37(3H, s, CH.,),
7.12~7.86(9H, m, ArH), 9.71(1H, d, CONH), 1043
(2H, brs, NH-CS-NH)
4-Pheny1-5-(3,4,5-trimethoxyphenyl)-4H-1,2,4-
triazol-3-thiol(20)— 3} 31-E(14) 3 g(8.3 mmol)-& 2N-
NaOH 90 mi<j| 7}3}aL 3417} F<t 7pdub$-A17] o}
W7}t o-HCIZ pH 22 M sigic). A9 AAL
o353 WS AH o] 27 g(95%)9] -4 AL
Aot 4 211~212C, 'H-NMR(DMSO-dq), §:
3.54(6H, s, OCHj), 3.65(3H, s, OCH,), 6.59(2H, s,
ArH), 7.39~7.50(5H, m, ArH)
Anal, for Ci7HNsOsS
Calcd.(%) C: 5945 H:4.99 N:12.23
Found (%) C: 58.87 H:4.66 N:12.06
4-Pheny1-3-(2,4-dichlorophenyl)-4H-1,2,4-tria-
zol-3-thiol(21)— 3F3HE(15) 9.5 g(28 mmol), 2N-
NaOH 100 /& 3H3HEQ0)et Z& woz $A4
st 74 Z2A 88g(97%)< ¥xich 4 2407,
"H-NMR(DMSO0-de), 8: 7.24~7.78(8H, m, ArH)
Anal,, for C.:HoN:CLS
Calcd.(%) C: 3991 H: 257 N: 9.97
Found (%) C: 40.12 H: 252 N: 10.02
4-Pheny1-3-(2-chlorophenyl)-4H-1,2,4-triazol-3-
thiol(22)— 3}3HE-(16) 9.5 g(28 mmol), 2N-NaOH

100 ml & 332202 22wy o g A sle] A

27 88g(97%)& Atk $4: 223~224T, 'H-
NMR(DMSO-ds): 7.26~7.65(9H, m, ArH)
Anal., for CiHsN3CLS

Calcd.(%) C: 66.64 H: 3.99 N: 16.65
Found (%) C: 67.23 H: 4.10 N: 1647
4-Phenyl-5-(2-thiophenyl)-4H-1,2,4-triazol-3-
thiol(23) — 33M8-(17) 20 g(72 mmol), 2N-NaOH 200
ml$ 338(20)¢} 22 Wb o 2 g ste] 74 AA
15g@1%)& AUtk &3: 264~267C, 'H-NMR
(DMSO-ds) 8: 6.71~6.77(1H, m, thienyl- H), 6.90
~7.07(2H, m, thienyl-a H), 7.50~7.78(5H, m, ArH)
Anal,, for Ci2HoNsS,
Calcd.(%) C: 51.03 H: 3.85 N: 27.25
Found (%) C: 51.38 H: 345 N: 26.97
4-Phenyl-5-(3-pyridyl)-4dH-1,2,4-triazol-3-thiol
(24)— 3}31-5(18) 21.8 g(80.0 mmol), 2N-NaOH 800
m/S 33E(20)¢F 2 Wy o g gAste] 74 A
A 192 g(94%)& 4%ty 74 29047C, 'H-NMR
(DMSO-ds), &: 7.24~7.55(5H, m, ArH), 7.45~9.12
(4H, m, pyridyl-H)
Anal., for CisH1N3S:
Calcd.(%) C: 57.33 H: 3.70 N: 1543
Found (%) C: 57.02 H: 3.70 N: 15.21
4-Phenyl-5-(4-methylphenyl)-4H-1,2,4-triazol-3-
thiol(25)— 33E(19) 3 g(10 mmol), 2N-NaOH 100
mlE 3HEE(20)¢} A& o2 FAdste] 74 A
7} 2.88(98%)& Ak §4: 269~270C, 'H-NMR
(DMSO-ds), 8: 2.26(3H, s, CHs), 7.16(4H, s, ArH),
7.24~755 (5H, m, ArH), 14.02(1H, brs, SH)
Anal. for CisHuNsS
Calcd.(%) C: 67.39 H: 490 N: 15.72
Found (%) C: 67.12 H: 5.04 N: 15.37
Sodium  5-(substituted)-4-phenyl-4H-1,2,4-tria-
zol-3-thiolate(26~31)— General process: 6.0 mmol
o sjgsh= SHHE (20), 21), (22), (23), (24), 25)%
7z} NaOH 0.24 g(6.0 mmol)S ZFH-4> 4 mlol] -3
2171 $-Hof) 7}3}ed 80~90Tol| A 208-7F wukEk o}
= B85S AARL 98 AYEEE T P02
24A17t F¢t Azl AL AHAHA 43 ohe
uhg-oll A4 ARg-3hch
p-Methoxybenzyl 78-[(z)-2-(2-tritylaminothiazol-
4-yl)-2-(methoxyimino)acetamido]-3-[ 5-(3,4,5-tri-
methoxyphenyl)-4-phenyl-4H-1,2,4-triazol-3-yl]
thiomethyl-3-cephem-4-carboxylate(32)—DMSO 8
ml¢l] 33E(3) 1g(1.13 mmol)E &34 7) ¥, 33t

J. Pharm. Soc. Korea
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E(26) 045 g(1.23 mmol)-& 7}3tc}. o] LA Al
ol A 3217k Fak WA AL FFoll FAL ot
A7 B 1.03 g8 gtk o]AL silica gel(230
~400 mesh)& ARE-3le] column chromatography
(eluent : tolune/EA=4 . DE A3}t u]3 A=
0.75 g(60.29%)< A4}t 4 154~155C IR(KBr)
cm™h: 1782, 1680 'H-NMR(DMSO-ds), 8: 3.52(6H,
s, OCHs), 364(3H, s, OCHs), 3.72(3H, s, OCHs),
3.79(3H, s, N-OCH,), 4.06(2H, s, CH2S), 5.07~5.14
(3H, m, Ce-H, OCH3), 6.63(2H, s, A7H), 7.20~7.62
(24H, m, AvH), 8.76(1H, s, thiazole-H), 9.55(1H, d,
CONH)

p-Methoxybenzyl 78-[ (z)-2-(2-tritylaminothiazol-
4-yl)-2-(methoxyimino)acetamido]-3-[ 5-(2,4-dich-
lorophenyl)-4-phenyl-4H-1,2,4-triazol-3-yl ] thiome-
thyl-3-cephem-4-carboxylate(33)—DMSO 10 m/¢]]
5}§HE(3) 1.5 g(1.69 mmol)& £-31 4171 F 33HE(27)
0.6 g(1.74 mmoD& 3}3HE(32)et & wez 3
Asle] 28 Huk 148 g2 29t} o)7L silica gel
(230~400 mesh)-& A-4-3}l%4 column chromatogra-
phy(eluent : tolune/EA=2 ; N5 AA)s}e] =3
A% 081 g(44.33%)& A} §3: 158~159TC, IR
(KBr) cm™': 1783, 1596, '"H-NMR(DMSO-ds) 6: 3.65
(2H, d, C-H), 3.73(3H, s, OCHz), 3.79(3H, s, N-
OCHs), 4.08(2H, s, CHz), 5.05~5.16(3H, m, Cs-H,
OCH2), 6.66~7.70(28H, m, ArH, thiazole-H), 8.71
(1H, s, thiazole-NH), 9.52(1H, d, CONH)

p-Methoxybenzyl 78-[(z)-2-(2-tritylaminothiazol-
4-yl)-2-(methoxyimino)acetamido]-3-[ 5-(2-chloro-
phenyl)-4-phenyl-4H-1,2,4-triazol-3-yl] thiomethyl-
3-cephem-4-carboxylate(34)—~DMSO 10 m/<]] 3}t
=(3) 120g(1.35 mmol), 313-5(28) 0.43 g(1.38
mmol)-& 3}3EB2)9} 2L w2 Al F
2 Ea 132 g8 Aok o)A silica gel(230~
400 mesh)&- AF$-3}e] column chromatography
(eluent : tolune/EA=3 : 1) & A3} u]348 AR
0.68 g(48.12%)& Lo} 54: 137~139%C, IR(KBr)
cm™': 1782, 1610, ‘H-NMR(DMSO-ds), 8: 3.65(2H,
d, C~-H), 3.73(3H, s, OCHz), 3.79(3H, s, N-OCHs),
4.08(2H, s, CHz), 5.05~5.16(3H, m, Cs-H, OCHz),
6.66~7.70(29H, m, ArH, thiazole-H), 8.71(1H, s,
thiazole-NH), 9.52(1H, d, CONH)
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p-Methoxybenzyl 78-[(z)-2-(2-tritylaminothiazol-
4-yb)-2-(methoxyimino)acetamido]-3-[ 5-(2-thiophe-
nyl)-4-phenyl-4H-1,2,4-triazol-3-yl] thiomethyl-3-ce-
phem-4-carboxylate(35)— DMSO 10 miol| 33HE(3)
1.60 g(1.80 mmol), 33229 0.52 g(1.85 mmol)<
33E(32)9 2L wpgo g Adsle] Iz Bt
1.85 g& 9% t) o) AL silica gel(230~400 mesh)&
A+8-3}93 column chromatography(eluent : tolune/
EA=4: DE AAs}e] v 34 27 092 g(50.25%)&
A9} §4: 130~132C, IRKBr) cm™: 1778, 1614,
'H-NMR(DMSO-ds), &: 3.73(3H, s, OCHs), 3.79(3H,
s, N-OCHs), 4.02(2H, s, CH-S), 5.07~5.13(3H, m,
Ce-H, OCH:), 6.70~7.07(4H, m, thiazole-H, thie-
nyl-H), 7.24~7.67(24H, m, ArH), 8.74(1H, s, thia-
zole-NH), 9.55(1H, d, CONH)

p-Methoxybenzyl 7p-[ (z)-2-(tritylaminothiazol-4-
yl)-2-(methoxyimino)acetamido]-3-[ 5-(3-pyridyl)-4
H-4-phenyl-1,2,4-triazol-3-yl ] thiomethyl-3-cephem-
4-carboxylate(36)—DMSO 8 mlo] 3}32(3) 12¢g
(1.35 mmol), 3-32(24) 0.38 g(1.38 mmol)-& 335
(32)9} & W e gAste] 2 B 112gS
At o] AL silica gel(230~400 mesh)g A-8-3}
o] column chromatography(eluent . tolune/EA=3
P DE A Fe] v A4 0.73 g(53.44%)& PR
}. 4 165~168C, IR(KBr) cm™: 1783, 1614,
'H-NMR(DMSO-ds) &: 3.73(3H, s, OCHz), 3.80(3H,
s, N-OCHs), 4.092H, d, CH:S), 5.08~5.16(3H, m,
Ce-H, OCH:), 6.71~7.76(27H, m, ArH, thiazole-H,
pyridyl-H), 8.55(2H, s, pyridyl-H), 8.74(1H, s, thia-
zole-NH), 9.55(1H, d, CONH)

p-Methoxybenzyl 78-[(z)-2-(2-tritylaminothiazol-
4-yl)-2-(methoxyimino)acetamido]-3-[ 5-(4-methyl-
phenyl)-4-phenyl-4H-1,2,4-triazol-3-yl] thiomethyl-
3-cephem-4-carboxylate(37)— DMSO 8 m/o}| 33+&
(3) 1g(1.13 mmol), 33HE(31) 0.34 g(1.17 mmol)-&
3HEQR2) e e o w PAdsle] N Far
1.15 g& A4} )71 silica gel(230~400 mesh)S
AMg-3Fo] column chromatography(eluent . tolune/
EA=3: )Z AAs}o] w38 A 047 g(4055%)&
At ¢4: 143~144T, IRKKBr) em™": 1786, 1615,
H-NMR(DMSO-ds), 8: 2.27(3H, s, CHy), 3.73(3H, s,
OCH,), 3.79(3H, s, N-OCH;), 4.04(2H, s, CH.S),
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5.06~5.13(3H, m, C¢-H, OCH,), 6.73(1H, s, thia-
zole-H), 6.93~7.73(28H, m, ArH), 8.75(1H, brs, thia
zole-NH), 9.55(1H, d, CONH)
7B-[(Z)-2-(2-Aminothiazol-4-yl)-2-(methoxyi-
mino)acetamido]-3-[ 5-(3,4,5-trimethoxyphenyl)-4-
phenyl-4H-1,2,4-triazol-3-yl] thiomethyl-3-cephem-
4-carboxylic acid(38)— 3}-3E(32) 1 g(0.91 mmo})°))
CH,Cl, 2 m/¢} TFA 3m/ ¥ anisole 1 m/E 7}3}od
32121 F, 2412k o 0CAA wwrsta IPE 50
miel] FA4F A7) o5 Az FAAA S o
At} o] HAE 27 15 mldl] 2] 7]3 NaHCO;
TEAL 718 g4e] pHE 6.7~682 ¢F F o
FHate] BLES AAR) o] AL 10% I +
£9¢ AH43le) pHE 3.6~4.028 A43A)7]H
A7o) D). o]F AT FHSFZ A A o}
+ Azt vgA £ 021 g(312%)E 2
At §3: 103~103.5C(dec.), IRKBr) cm™: 1764,
1597, ‘H-NMR(DMSO-ds), 8: 3.64(9H, s, OCHs),
3.84(3H, s, OCH,), 4.27(2H, s, CH,), 501(1H, d,
Ce-H), 5.65(1H, dd, C-H), 6.65(2H, s, A7H), 6.73(1H,
s, thiazole-H), 7.21(2H, brs, thiazole-NH,), 7.54(5H,
m, ArH), 9.55(1H, d, CONH)
7B-[(Z)-2-(2-Aminothiazole-4-yl)-2-(methoxyi-
mino)acetamido]-3-[ 5-(2,4-dichlorophenyl)-4-phe-
nyl-4H-1,2,4-triazol-3-yl] thiomethyl-3-cephem-4-
carboxylic acid(39)— 3}3H5(33) 2 g(1.85 mmol),
CH;Cl; 5 ml' S 3}3-E(38)2} 22 why o2 s}l
m g0 A4 022 g(165%)F Adch $3: 1015
~102.5C(dec.) IR(KBr) cm™: 1762, 1617, 'H-NMR
(DMSO-de)5: 3.68(2H, d, C,-H), 3.83(3H, s, N-
OCH.), 4.28(2H, s, CH,S), 5.14(1H, d, C.-H), 6.73(1H,
s, thiazole-H), 7.15~7.66(10H, m, thiazole-NH,,
ArH), 951(1H, d, CONH)
78-[(Z)-2-(2-Aminothiazol-4-yl)-2-(methoxyi-
mino)acetamido]-3-[ 5-(2-chlorophenyl)-4-phenyl-4
H-1,2,4-triazol-3-yl ] thiomethyl-3-cephem-4-carbo-
xylic acid(40)— 3}5}8(34) 1.3 g(1.24 mmol), CH,Cl
3ml, TFA 5 m/ 2 anisole 1.0 m/E& 3}3-2(38)2}
2L we® §A st w8 A4 0.38 g(44.8
%)% 2tk 4 985~99.5C(dec), IRKBr)
cm™': 1760, 1605, 'H-NMR(DMSO-ds), 6: 3.83(3H,
s, N-OCHz), 4.21(2H, s, CH:S), 4.98(1H, d, Cs-H),

6.66~7.03(4H, m, thiazole-H, thienyl-H), 7.18(2H,
brs, thiazole-NHz), 7.28~7.63(5H, m, A»H), 9.47(1H,
d, CONH)

78-[(Z)-2-(2-Amineothiazol-4-yl)-2-(methoxyi-
mino)acetamido]-3-[ 5-(3-pyridyl)-4-phenyl-4H-1,2,
4-triazol-3-yl] thiomethyl-3-cephem-4-carboxylic
acid(42)— 3}35(36) 1.5 g(1.48 mmol), CH:Cl. 3 ml,
TFA 4 m! % anisole 1.2 m/& 3}§HE(29)9} 72w+
Moz A3t vFye) ¥ 0.32g(333%)F
ok §4: 126~129C(dec.), IRKBr) cm™: 1765,
1614, 'H-NMR(DMSO-ds) 8: 3.82(3H, s, N-OCHx),
4.31(2H, d, CH:S), 5.08(1H, d, Cs-H), 5.79(1H, dd,
C~-H), 6.76(1H, s, thiazole-H), 7.09~7.72(9H, m,
thiazole-NHe, pyridyl-H, ArH), 8.86(2H, s, nicoti-
nyl-H), 9.68(1H, d, CONH)

7B-[(Z)-2-(2-Aminothiazol-4-yl)-2-(methoxyi-
mino)acetamido]-3-[ 5-(4-methylphenyl)-4-phenyl-4
H-1,23,,4-triazol-3-yl ] thiomethyl-3-cephem-4-car-
boxylic acid(43)— 3+35(37) 2 g(1.94 mmol)¢j] CH,
Cl2 5m!/, TFA 5 m/ 2 anisole 1.5 m/Z- 0Cel| 4] 7}t
¥, ALolA] 1008 FoF amkgt oS- 33-E(38)9)
2 ez gt vy 2 016 g(124%) 5
) §4: 137~140C(dec.), IR(KBr) cm™: 1762,
1621, 'H-NMR(DMSO-ds) &: 2.26(3H, s, CHs), 3.83
(3H, s, N-OCHs), 4.26(2H, d, CH:S), 5.00(1H, d,
Ce-H), 5.62(1H, dd, C:-H), 6.73(1H, s, thiazole-H),
7.05~7.60(11H, m, thiazole-NH; ArH), 9.53(1H, d,
CONH)

g7y o

Al

Bacillus subtilis ATCC 6633, Staphyloccus aureus
ATCC 25923, Mycobacterium phlei IFO 3158, Mic-
rococcus luteus ATCC 9341, Escherichia coli KCTC
1039, Escherichia coli ESS, Klebsiella pneumoniae
KCTC 1560, Pseudomonas aeruginosa IFO 13130,
Salmonella typhimurium IFO 3153, Candida albi-
cans ATCC 10231 ¢ 2} 7to] Gram %A 45, Gram
4T 5%, A 155 AFEFE AM-Egth

ulj x|
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Table I—MICs(ug/m/) of synthetic compounds and commercial antibiotics against representative microorganisms

L Compounds 44 39 40 41 42 43 S1 S
Strains
Bacillus subtilis ATCC 6633 0.31 25 0.31 0.31 25 0.63 0.63 0.31
Staphylococcus aureus ATCC 25923 5 20 25 25 20 25 5 5
Mycobacterium Phler TFO 3158 5 10 2.58 25 10 25 1.25 10
Micrococcus luteus ATCC 9341 0.08 0.16 0.08 0.08 0.16 0.08 0.08 0.08
Escherichia coli KCTC 1039 0.63 0.16 0.31 0.16 0.31 031 0.08 25
Escherichia coli ESS 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.63
Klebstella pneumoniae KCTC 1560 10 20 25 5 10 25 0.08 5
Pseudomonas aeruginosa IFO 13130 >40 >40 >40 40 >40 >40 20 >40
Salmonella typhimurium IFO 3153 5 0.08 25 25 0.63 125 0.08 20
Candida albicans ATCC 10231 >40  >40  >40 >40  >40 >40 >40  >40

S-1: Cefotaxime S-2: Cefazoline

A FdF2] Ak 2 24 plates] A zBog
Muller Hinton broth(DIF Co.)-& A}&-3}¢it}.

goEd S8
Aléﬁ‘——l Mu\Y—Candida albicanss A& 9

N8 F2 ARl A 37T, 24A]7F A vkl 35S
2o Z‘lﬂ"{l C. albicans= 30T, 48417} Heduf) oFs}od
Ag-stsre.

dE plate2] H=—334E 38,39,40,41,42,43 %
28] DMSOd] 214 390 F £H52 7fale] 2%
DMSO¥9] s=7} 2%(v/v)7} HES stgdc) Zh2he]
AME 1mlE 294 Ao R 10x}19] 3)4sle] o
oFRHAlElAl 14mist A o, HERAL RYE
38,39,40,41,42,43 2! o) =E-d(Cefotaxime, Cefazo-
line)9] =7} 77+ 40,20,10,5,2.5,1.25,0.63,0.31,0.16,
0.08 pg/mie] H =& A x3ch o)uf 2§ WA 2
AT FEF QB3] EUA d& 2%(v/v)
DMSO-&-9& okt 14 m/9} 4o A|x3)
o},

oy EE - 7o) A8 #5585 A plated)]
HEY 7A& 37+ 2Co)A 18471 ek F 2w
AA L g 3]Aste] 3F3 plated UH 2 fg3lo]
Fete® Haste] o] AAH A9 HA Y
| A A FXMinimum Inhibitory Concentration,
MICYE A3tk

gty Algdn

443 EAE-S Cefotaximed} Cefazolineg W=

AR st dHE APk v} oS- Table 13
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