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Synthesis and Antimicrobial Activity of Cephalosporin
Antibiotic Derivatives

Ok Hyun Ko*, Hyung Ryong Kang, Jin Cheol Yoo, Gyung Soo Kim, Suk Soon Hong,
Young Soo Kim and Hwa Young Hwang
College of Pharmacy, Chosun University, Kwangju 501, Korea

Abstract— 78-(5-Aryl-2H-tetrazol-2-yl)acetamidocephalosporanic  acid(23~26) and 7B-(5-Aryl-4-
phenyl-4H-1, 2, 4-triazol-3-yDthioacetamidocephalosporanic acid were synthesized by condensation
of 5-Aryl-2H-tetrazol-2-acetyl chloride(17~20) and 5-Aryl-4-phenyi-4H-1, 2, 4-triazol-3-thioacetyl ch-
loride(22~24) with 7-Aminocephalosporanic acid(7-ACA), respectively. These seven compounds
were tested iz vitro antimicrobial activity. These exhibited good antimicrobial activity against Gram-
positive bacteria whereas most compounds showed decreased antimicrobial activity against Gram-

negative bacteria

Keywords [} 7B-[ 5-(2-Methoxy))benzyl-2H-tetrazol-2-yl Jacetamidocephalosporanic acid, 7B-[5-(1, 5-
Dimethyl-2-Pyrrole)-2H-tetrazol-2-ylJacetamidocephalosporanic  acid, 7B-[5-(3, 4, 5-Trimethoxyphe-
nyl)-2H-tetrazol-2-ylJacetamidocephalosporanic  acid, 7B-(5-Naphthyl-2H-tetrazol-2-ylJacetamidoce-
phalosporanic acid, 7B-[5(4-Methylphenyl)-4-phenyl-1, 2, 4-triazol-3-yl]thioacetamidocephalosporanic
acid, [5-(2, 4-Dichlorophenyl)-4-phenyl-4H-1, 2, 4-triazol-3-yl]thioacetamidocephalosporanic acid, 7B-
(5-Thiophenyl-4-phenyl-4H-1, 2, 4-triazol-3-yl)thioacetamidocephalosporanic acid.

7-ACA2} 39A)d acetoxymethylZ]e} 7$]1%] <
amino”)ol] ]2 7FA] x3HE 292171 Cephalospo-
rinA APA V7L wol Mgk B AAE te-
trazol#} triazol HHESe] gt
S8 2ol oFpjatAde] glvhz Ko uwhe} tetra-
zol#} triazolol phenyl”], naphthyl”] 2 oj2]7}%]
heterocyclic comp.& EYAI7IH xgAo] A4
FdHo) FrlsEe} AtrE WEEATES =9
A}7) (substituted) phenyltetrazolylacetic acid, naph-

o) 1
4 B3 e

thyltetrazolylacetic acid, (substituted)pyrrolyltetra-
zolylacetic acid, (substituted)phenylmethyltetrazol-

PR eyl Bt

Eoe o] AAt AR,

150

ylacetic acid, (substituted) phenyltetrazolylacetic
acid % thiophenyltriazolylthioacetic acidg ¥4 3+
Vilsmer reagent® & acyl chloride® W& ¥ 7-
ACAE Hexamethyldisilazane(HMDS) 22 Trime-
thylsilylations}e] ©]& acylchloride®} ®HE-A1A Af
2% Cephalosporind] 3358 Atk o 3t
FE-ES Gram-¥dF(B. subtilis ATCC 6633, B. li-
cheniformis ATCC 14580, M. luteus ATCC 9341, M.
phlei TFO 3158), Gram-2/37(A. faecalis KCTC
1004, E. coli KCTC 1039, E. coli ESS, E. coli. 85
AOKI, S. typhimurium IFO 3153, P. aeruginosa TFO
13130), A#(Candida albicans ATCC 10231)f o

st} B2 AlF sk
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Algf S 717| -8 Al A% AjekE2 Aldrich
Co, Tokyo Kasei, Fluka Co,ollA] 903t dFA1S
Abg-slgdch. Thin Layer Chromatography(TLC) &
Kieselgel Fars, #4342 Gallen-Kamp melting
point apparaetusE, FT-IR spectras= Bruker IFS 66
A28t KBr pellet® &3 3lgith. NMR Spec-
trax Tetramethylsilane(TMS) & Ul¥ T&F &A=
3le] Bruker FT-80 MHzE Ah&-3sjgich H4RAd
(comp. 5,6,7,8,33,35)2 Carlo-Erba Auto CHNS-
0, EA1108 Element analyzerZ Al&3tgich

5-(2-Methoxy)benzyl-2H-tetrazole(5) — 2-Metho-
xyphenylacetonitrile 7g(0.047 mole), NaN; 3.34g
(0.0513 mole), NH,C1 2.47g(0.0513 mole) & =53t
DMF 50 m/ol] 7}8la §-8Abol A 2443k 71d ukg-
AlFch =AE HRES AA A dgel Ao
7Fsti 2 N-HCIZ pH 27t 5|28 443t A1zich A
A AAE ofFstn dSERE AHsa EtOH=
ARt Aol AR 74g(82%)F Atk mp

=

135~139T

NMR(DMSO-de) & : 3.83(3H, s, -OCHa3), 4.19(2H,
s, -CHy-), 7.01~7.14(4H, m, ArH)

Anal. for CoHyN,O

Caled(%) C:56.82 H:530 N 2945
Found(%) C:571 H:528 N:@ 2898

Ethyl[ 5-(2-Methoxy)benzyl-2H-tetrazol-2H-tetra-
zol-2-ylJacetate(9) —Na 0.89g(0.03887 mole)%.EtOH
78miol &l &del Comp.(5) 7.37g(0.0387
mole)-& 7}3ked 8F-A]7)HA] ethyl bromoacetate(®]
SIEBAZME) 6.5¢(0.0387 mole)S 23] ol 7hslg
th 17417 AL HHSES =L o of3dt
Z 7t gk A4E 2AE oFska EtOH=
AR sk} WA 94g(98.5%) BTt mp 96C
FT-IRvEBcm ™! 1740(C=0)

NMR(DMSO-ds) & © 1.16(3H, t, -CH.CHa), 3.72(3H,
s, -OCHj), 4.13(2H, q, -CH,CH3) 4.22(2H, s, -CH,-),
546(2H, s, N-CH,CO), 6.90~7.26(4H, m, ArH)

[5-(2-Methoxy)benzyl-2H-tetrazol-2-yl]acetic
acid(13) —Comp.(9) 9.39g(0.0355 mole)-2- 2N-NaOH

- N=N
_~_n 4 NaNy/NH,CI/DMF N=N \
Ar—caN 2 Nal/NHL, Ar—L,_N_ . EtOH/Na/BrCH,COR1 Ar L Ny O
N~ ~H 0
_ _ _ a) NaOH
1—4 5—8 9—12 by HCI
N=N CH,Cl/POCLDMF N=N
{ . OH
N=N S Ar N ’\O(C‘ Ar ’&N’Nqof
\ NH
A NN
r—&N/ 8 N OAc 17—20 13-16
COOH |
_Si...
v 2 u S a) CHCL/HMDS  piN ]—{S
2326 O/“Njg\/OAC "b) DMA-HCI 0N OAc
coos:i- COOH
22 21
OCHs CH,0
159131728  Ar = OCH 37 11 15 19, %, Ar=CHao©—
CH,0
2, 6 10, 14, 18, 24, Ar = CHg/I\‘I 4, 8 12, 16, 20, 26, Ar =
CHgl
Scheme 1
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152 d-7es - 534 - 317 TAE - Qg - &3y
0 7 ) NaOH DA 1/\H\\I
a |
]
3335 >~ 36 38
— 2 S S
H3 - a) NaOH -
CeHsCNS/abs EtOH b) HCI
»O\ I/\H{I
OH
Ar ~ > NHNH, Ar’4N)\S’\ %
2729 7 ' 0
NN ~ 3941
YN al
N 5/\OK CH,Cl,/POCl/DMF |
B
Ar =4 NH
B S/\( OAc=— 42—44
Q COOH |
_51__
4541 BN
O/_N\(\L/OAC a) CH,Cl/HMDS O/l_N\g\/ OAc
~b) DMA-HCI
€00~ COOH
2
27, 30, 33, 36, 39, 42, 45, Ar:CHf@—
cl
28 3L 34 37 40, 43, 46, CIO'
29, 32, 35, 38 41, 44, 47, Ar = [
SB_

94 mlof| 7Fated 4417k E-<k
HCI= pH 22 ’:}‘35}/‘]%13}- *E“Q AAE oJ7}3}e]
H02 AAg 3 Z& EtOHZ A ZA 5o
w2 1.68g(20.2%) & A%t mp 189.7~1914C

FT-IRvXBem™! 1728(C=0)

NMR(DMSO-ds) & : 3.72(3H, s, -OCHj), 4.18(2H,
s, -CH,-), 5.36(2H, s, N-CH,CO), 6.90~7.18, 7.26~
7.30(4H, m, ArH)

7B[5-(2-Methoxy)benzyl-2H-tetrazol-2-yl]aceta-
midocephalosporanic acid(23) —DMF 0.123g(1.735
mmole) % CH,Cl, 10 m/-& £4mE —10~0CE
WA 7] wibsbE A syringe 2 POCl; 0.27g(1.735

1.7
AE2A

mmole)$& 718tgich o] &fel Comp.(13) 0.35g
(158 mmole) & 7}ste] A-gdiA 7A)7} mHbslgch
[Comp(17)444]. 7-ACA 043g(1.58 mmole)-S CH,Cl,
15 ml"ﬂ ek 7] 322 HMDS 0.51g(3.16 mmole)2 7}
T A7 R A HFAIA B2 &AL 0~5
c2 W7+sla DMA 0.29g(158 mmole) & 7}ataich.
o] foo] DMA-HCI wlgk& 7}ste] pH6o 2 F35
sl comp.(22) 8], Comp.(17) &£ syringe 2
Comp.(22)4-8¢] 7}8ta 1047 wyksgieh o] &
A et EFEste] AAE BAHE MeCOnw
28 A171% WS 50 m/dl] wukstm A Ak "olm
2 AAE AAg o7sle] w3y AH 04g(57%) &
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9gdc). mp 105~107C

FT-IRvEBem ™! 1786(C=0, B-Lactam), 1715~1732
(C=0, ester(C=0, carboxyl), 1696(-CONH-)

NMR(DMSO-ds) 6 : 2.04(3H, s, -CHj), 3.32(2H,
ABq, C-H), 3.75(3H, s, -OCHj), 4.15(2H, s, -CH;-),
497(1H, d, Cs-H), 5.12~5.18(2H, m, -CH,0-), 5.20(1
H, dd, C-H), 5.33(2H, s, NCH,CO), 6.90~7.18, 7.26
~7.30(4H, m, ArH), 9.50(1H, d, -CONH-)

5-(1, 5-Dimethyl-2-pyrrole)-2H-tetrazole(6) — 1, 5-
Dimethyl-2-pyrrolecarbonitrile  10g(0.084 mole), NaNj
6.04g(0.092 mole), NH,Cl 5g(0.092 mole) % DMF 84
m/E Comp.(5)%h -2 b o= gAdste] Q744 A4
71g(52%)E 2%irh. mp 198~200C

NMR(DMSO-ds) & : 227(3H, s, -CH3), 3.90(3H, s,
N-CHy), 599(1H, d, 3-H, 4-H)

Anal. for C;HoNs

Caled(%) C:5152 H:556 N:4292
Found(%) C:5202 H:578 N:4310

Ethyl[ 5-(1, 5-Dimethyl-2-pyrrole)-2H-tetrazol-2-
vl]acetate(10) — Comp.(6) 2.2g(0.0133 mole), Na(0.0133
mole), abs EtOH 27 mi, EBA 2.2g(0.0133 mole)2-
Comp.(9)¢} 72 v o= FAsle] AF-FNHA 15
2(45%)& 4t} mp 204C

FT-IRvEEem ™! 1715(C=0)

NMR(DMSO-dg) & : 1.22(3H, t, -CH,CHj), 2.26(3
H, s, 5-CHj), 3.37(3H, s, NCH.CO-), 4.26(2H, q,
-CH;CH,), 545(2H, s, NCH,CO-), 5.98(1H, d, 3'-H),
6.70(1H, d, 4'-H)

5-(1, 5-Dimethyl-2-pyrrole)-2H-tetrazol-2-acetic
acid(14) — Comp.(10) 1.32g(0.052 mole)-2 2N-NaOH
132miZ Comp.(13)3} 22 o 7heia)sted
54 A4 0.72g(61.5%) S dHUrh mp 190~192C

FT-IRvEEcm ™! 1730(C=0)

NMR(DMSO-de) & : 2.26(3H, s, 5'-CHs), 3.81(3H,
s, NCH,), 5.66(2H, s, NCH,CO-), 5.99(1H, d, 3'-H),
6.71(1H, d, 4'-H)

78[5-(1, 5-Dimethyl-2-pyrrole)-2H-tetrazol-2-yl ]
acetamidocephalosporanic acid(24) —Comp.(14) 0.353g
(158 mmole), CH,Cl, 15mi, POCl; 0.27¢(1.735
mmole), DMF 0.123g[ Comp.(18)-8-24]. 7-ACA 0.43g
(1.58 mmole, CH,Cl, 15 m/, DMA 0.19g(1.58 mmole),
HMDS 0.51g(3.16 mmole)2 A}4-3led Comp.(23)7}

Vol. 36, No. 2, 1992

2

< e FAste] w3 AA 0.3g(40%)
odgich. mp>230T
FT-IRvEEcm ™ 1786(C=0, B-Lactam), 1740(C=
0, ester), 1720(C=0, carboxyl), 1685(-CONH-)

NMR(DMSO-de) 6 : 2.04(3H, s, -COCHa), 2.26(3H,
s, 5'-CHy), 3.40(2H, ABq, C,-H), 3.81(3H, s, N-CHj),
4.97(1H, d, Cs-H), 5.59(2H, s, -CH,CO-), 5.64(1H, dd,
C,-H), 5.99(1H, d, 3'-H)

5-(3, 4, 5-Trimethoxyphenyl)-2H-tetrazole(7) —3,
4, 5-Trimethoxybenzonitrile 10.2g(0.05 mole), NaNj
3.61g(0.055 mole), NH,Cl 2.99g(0.055 mole) % DMF
50 mE Comp.(5)%} & Wyoz gAsle] Aug
2} 9.35¢(75.2%)% A%l mp 213C

NMR(DMSO-ds) 6 : 3.75(3H, s, C,~OCH,), 3.88(6
H, s, C; 2 C;-OCHa), 7.34(2H, s, ArH)

Anal. for CyoHi2N,Os

Caled(®%) C:5084 H:512 N:2383
Found(%) C:5112 H:507 N:2357

Ethyl[5-(3, 4, 5-trimethoxyphenyl)-2H-tetrazol-2-
yl]acetate(11) — Comp.(7) 2.39g(0.01 mole), Na 0.23g
(0.01 mole), EtOH 20mi, EBA 1.68g(0.01 mole)<
Comp.(9)¢} -2 vlygog 3tAsle] WMAHA 19g
(58.6%)L Ark mp 111~112T

FT-IRvEEem ™ 1758(C=0)

NMR(DMSO-de) 8 : 1.24(3H, t, -CH.CH3), 3.75(3
H, s, 4-OCH,), 3.89(6H, s, 3' % 5-OCHj), 4.23(2H,
g, -CH,CHs), 5.88(@2H, s, NCH,CO-), 7.35(2H, s,
ArH)

5-(3, 4, 5-Trimethoxyphenyl)-2H-tetrazol-2-acetic
acid(15) — Comp.(11) 1.91g(0.057 mole)& 2N-NaOH
19m/E Comp.(13)7 72 WHjez rhpialsts
WA A 16g(94%)S 2Tl mp 199C

FT-IRvEBrem ! 1733%(C=0)

NMR(DMSO-de) & : 3.74(3H, s, 4’ -OCH,), 3.88(6
H, s, 3 4 5 -OCHy), 5.73(2H, s, NCH,CO-), 7.34(2
H, s, ArH)

78-[5-(3, 4, 5-Trimethoxyphenyl)-2H-tetrazol-2-
yl]acetamidocephalesporanic  acid(25)— Comp.(15)
0.465¢(1.58 mmole), CH,Cl; 5m/ % DMF 0.123g
(1.735 mmole), POCl; 0.27g(1.735 mmole)3} 7-ACA
0.43g(1.58 mmole), CH:Cl, 15m/, DMA 0.19g(1.58

mmole), HMDS 0.51g(3.16 mmole)2  A}-8-3}e]
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Comp.(23)7} Z-& W22 §Aste] dgde] 44
0.28g(24%)S A%k mp 165~167C
FT-IRvEEem ™! 1773(C=0, B-Lactam), 1735(C=
0, ester), 1701(C=0, carboxyl), 1670, 1556(-CONH-)
NMR(DMSO-dg) & : 2.04(3H, s, -CHj), 3.38(2H,
ABq, C,-H), 3.74(3H, s, 4 -OCHy), 4.97(1H, d, 6-H),
563(1H, dd, 7-H), 5.12(2H, s, -CH,0), 5.67(2H, s,
NCH;CO-), 7.34(2H, s, ArH), 9.58(1H, d, -CONH-)
5-Naphthyl-2H-tetrazole(8) — 1-Cyanonapthalene
5g(0.0326 mole), NaN; 3.18¢(0.049 mole), NH,CI 2.62
£(0.049 mole) ¥ DMF 40 m/E Comp.(5)2} 22w}
HoR gAdste] WMAAA 579(89.6%) ATl mp
220~220C
Ethyl(5-Naphthyl-2H-tetrazol-2-yl)acetate (12) —
Comp.(8) 5.5g(0.028 mole), Na 0.65g(0.028 mole),
EtOH 55 m/ ¥ EBA 4.74g(0.028 mole)& Come.(9)<}

2 e s il HA4AA 33942%)& A -

t}. mp 82~83C

FT-IRvi&em ™! 1750(C=0)

NMR(MDMSO-dg) 8 : 1.26(3H, t, -CH,CH3), 4.27(2
H, q, -CH.CHj), 6.01(2H, s, NCH,CO-), 7.67~7.80,
8.03~835 % 8.75~8.87(7H, m, naphthyl)

5-Naphthyl-2H-tetrazol-2-acetic acid(16) — Comp.
(12) 2.9g(0.009 mole)& 2N-NaOH 28 m/Z Comp.
(13)3} 72 Wpgo R ylpialste] wlaAA) 142g
(60%)2 <%ich mp 218C

FT-IRvEEcm ™ 1735(C=0)

NMRMDMSO-dg) & : 587(2H, s, NCH.CO-), 7.53
~784, 795~827 ¥ 8.75~8.92(7H, m, naphthyl)

7B-(5-Naphthyl-2H-tetrazol-2-yl )acetamidocepha-
losporanic acid(26)—Comp.(16) 0.5g(1.97 mmole),
DMF 0.15g(2.16 mmole), CH,Cl, 10 m/ & POCl; 0.33
g(2.16 mmole)¥} 7-ACA 0.54g(1.97 mmole), CH,Cl,
15 m/, DMA 0.24g(1.97 mmole) % HMDS 0.64g(3.96
Z4zt AR8-3to] Comp.(23)3 7 W o2
gt mp 120~

mmole)2
Adste] ZAAA 0.68g(68%)<
122°C

FT-IRvEEcm ™! 1781(C=0, B-Lactam), 1735(C=0,
ester), 1710(C=0, carboxyl), 1653(C=0, -CONH-)

NMR(DMSO-ds) 6 : 2.04(3H, s, -CHj), 3.60(2H,
ABq, C-H), 497(1H, d, C+-H), 5.192H, s, -CH,0-),
5.58(1H, dd, C,-H), 5.76(2H, s, N-CH,CO-), 7.53~

7.78, 7.98~8.25 % 8.74~8.86(7H, m, naphthyl), 9.62
(1H, d, -CONH-)

1-(4-Methylbenzoyl )-4-phenyl-3-thiosemicarbazide
(30) —p-Toluic hydrazide 5g(0.033 mole), phenyli-
sothiocyanate 4.51g(0.033 mole) ® 5 EtOH 50
mlE 4X17F 357-417) 3 H2ke] EtOH & 7Hsks5-3t
RAE 2A& o3t EtOHRE AZAA st 4
A 84g(88%)-& <4t mp 182T

FT-IRvEEcm~! 1100(C=0), 1631(C=0)

NMR(DMSO-dg) & : 2.37(3H, s, -CHj), 7.12~7.54
(5H, m, ArH), 7.86(4H, s, ArH), 9.71(1H, d, -CONH-),
1043(2H, brs, -NHCONH-)

5-(4-Methylphenyl)-4-phenyl-3-mercapto-4H-1, 2,
4-triazole(33) — Comp.(30) 3g(0.01 mole), 2N-NaOH
100 MlE F8A A 4X) 7} BFA|7) L WHEE-S
Zgh% 23 HCIZ pH 271 § %22 448}l A A o)
MEdrh 2A4E oAt YR AAEkdck Ax
% EtOH=® zjZsle] w2z 2.8g(98%)S ASirh
mp 269~270C

Anal. for C;sHisNaS

Caled(%) C:6739 H:490 N:1572
Found(%) C:6712 H:504 N: 1537

NMR(DMSO-ds) & : 2.26(3H, s, -CHs), 7.16(4H,
s, ArH), 7.24~7.55(5H, m, ArH), 14.02(1H, brs, -SH)

Ethyl[ 5-(4-methylphenyl)-4-phenyl-1, 2, 4-triazol-
3-yl]thioacetate(36) — Comp.(33)  4.87g(0.017 mole),
EBA 2.8g(0.017 mole), K,CO; 2.76g B F< Me,CO
67 miE 8417k #FAZth A4E KBrg o33
AAs L Jbg FekEEsty Y= 24& EtOH
2 AN EA skl WA AA 560(87%)-5 A¢dth mp 110C

FT-IRvEEcm™! 1745(C=0Q)

NMR(DMSO-ds) & : 1.20(3H, t, -CH,CH3), 3.35(2
H, s, -S-CH;CQ), 4.07, q, -CH,CH3), 7.20(4H, s, ArH),
7.27~7.61(5H, m, ArH) '

[5-(4-Methylphenyl)-4-pyrrole-1, 2, 4-triazol-3-yl]
thio acetic acid(39) —Comp.(36) 3.96g(0.011 mole)-&
2N-NaOH 40 m/Z 4X)7Hgqt 3541300k =A-¢ b
$E& HCIZ pH27} H=E AHdsA A 449 2
A& ofs}sla EtOHE A ste] W4 ZHA 3.6g(99
%ye 3¢k mp 255~257C

FT-IRvEE:cm~! 1746(C=0)

NMR(MDMSO-ds) & : 2.37(3H, s, -CHz), 422(2H, s,

)1‘
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-SCH;CO), 7.22~7.35(4H, m, ArH, 747~7.73(5H,
m, ArH)

78[5-(4-Methylphenyl)-4-phenyl-1, 2, 4-triazol-3-y1]
thioacetamidocephalosporanic acid(45) —DMF 0.13
m/(1.68 mmole), CH,Cl, 6 m/¢] E3&#E —10
~0C2 Y7tz wwbsbdaA POCL;  0.26g(1.68
mmole)2 7}3tgth o] Ao Comp.(39) 0.5g(1.51
mmole)-& 7} Aol 4] 547+ wukatd e Comp.
(42)4-97]. gk, 7-ACA 0.86g(3.02 mmole)-S- CH:Cl,
20 m{ 2 deFA]7]2 HMDS 0.244g(1.51 mmole)g 7}
stel siyskel 2712 Aeln 547 F4AIA
BFsle] & A8 05CE W¥2F DMA 0.18g(1.51
mmole)& 7}3lgitk. DMA-HCI v)2k$ 7}sled pH6
22 Z3A)AH Comp.(22)499]. Comp.(42)&4-<&
FA1E AHaste] Comp(22)9] Sohel] MA3] 7hst
3L 0~5CE YZslwA 3087 mak $ AR 2
12b ke o] wkgde] B o] §71%%
2] & SuE AYAA . AALE Me,COR
off EQl ¥ wlpo] arubabwlA gk Hojmw
AR E vl A AL oA Fste] 2] A4 0.6g(68%)S
lgjcl mp 145~150C

FT-IRvEErcm ™! 1783(C=0, B-Lactam), 1737(C=
O, ester), 1686(C=0, -CONH-)

NMR(DMSO0-de) & : 2.03(3H, s, -COCH»), 2.27(3H,
s, -CH3), 3.56(2H, ABq, C»-H), 4.26(2H, s, -SCH,CO),
4.80(2H, s, -CH,CO), 5.1(1H, d, Cs-H), 55(1H, dd,
C-H), 7.17~7.204H, m, ArH)), 7.28~7.92(5H, m,
ArH), 9.22(1H, d, -CONH-)

1-(2, 4-Dichlorobenzoyl)-4-phenyl-3-thiosemicar-
bazide(31) —2, 4-Dichlorobenzoic acid hydrazide 3.1
2(0.015 mole), phenyisothiocyanate 2.03g(0.015 mole)
2 EtOH 20 m/& A}4-8t Comp.(30)7} 7he
o2 Adstel ARAA 49(78%) % LA

FT-IRvXEem ! 1653(C=0), 1109(C=S5)

NMR(DMSO-dg) & : 7.25~7.79(8H, m, ArH), 9.68
(1H, d, -CONH-), 10.45(2H, brs, -NHCSNH-)

5-(2, 4-Dichlorobenzoyl)-4-phenyl-3-mercapto-4H-
1, 2, 4-triazole(34) —Comp.(31)  9.5g(0.028 mole)-&-
Comp.(33)8} Z-& whgo 2 3Asled wWAAA 88g
97%)y& |tk mp 223~224T

Anal. Caled for CiHeN;CLS

Calcd(%) C:3991 H:2565 N: 997

>
Rl

dir

@ o
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Found(%) C: 40.12 H: 2523 N :10.02

NMR(DMSO-ds), & : 7.24(8H, m, ArH)

Ethyl[ 5-(2, 4-Dichlorophenyl)-4-phenyl-4H-1, 2,
4-triazol-3-yl]thioacetate(37) — Comp.(34) 7g(0.022
mole), K;CO; 3.59g(0.026 mole), EBA 3.62g(0.022
mole), Me;CO 87 m/-& Comp.(36)9} 7H2 wio g
gadsle] WA 76g85%)% Agch mp 116~
117¢

FT-IRvEEem ™! 1745(C=0)

NMR(DMSO-dg) 6 : 1.203(3H, t, -CH.CHs), 4.10(2
H, s, -SCH,CO), 4.16(2Hq, CH.CH>) 7.25~7.991(8H,
m, ArH)

[5-(2, 4-Dichlorophenyl)-4-phenyl-4H-1, 2, 4-tria-
zol-3-yl]thioacetic acid(40) —Comp.(37) 6.5g(0.0159
mole), 2N-NaOH 65 m/-& A}-4-3}ed Comp.(39)9} 2
S e R spiastel AR A 57g(94%) S 4
9t} mp 209C

FT-IRvEem ™! 1720(C=0)

NMR(DMSO-dg) & : 4.11(2H, s, -SCH,CO), 7.25~
7.98(8H, m, ArH)

[5-(2, 4-Dichlorophenyl)-4-phenyl-4H-1, 2, 4-tria-
zol-3-yl]thioacetamidocephalosporanic  acid(46)—
Comp.(40) 0.6g(1.58 mmole), CH,Cl; 10 mi, DMF
0.13g, (1.73 mmole), 2 POCl; 0.27g(1.73 mmole) =+
7-ACA 0.43g(1.58 mmole), DMA 0.19g(1.58 mmole),
CHCl: 15m/ ¥ HMDS 0.51g(3.16 mmole)g A&
3to} Comp.(a5)sh & WP o2 Faste] vul g
A 0.2g(20%)% 4k mp 172~174C

FT-IRvEZEem ™! 1783(C=0, B-Lactam), 1770(C=
0, ester), 1692(C=0, -CONH-)

NMR(DMSO-dg) & © 2.04(3H, s, -COCH3), 3.55(2H,
ABq, C.-H), 4.15(2H, s, -SCH,CO-), 4.78(2H, s, -CH,
0), 496(1H, d, Ce-H), 558(1H, dd, C-H)

1-(2-Thiophenyl )-4H-phenyl-3-thiosemicarbazide
(32) —2-Thiophenecarboxylic hydrazide 14.66sg(0.1
mole), phenylisothiocyanate 13.65g(0.1 mole) &
EtOHS AH3le] Comp.(30)7 & wyoz 4
B}o] w2 A 2] 24.65¢(87.9%)-& A%t} mp 193~195C

FT-IRvErem ™! 1675(C=0), 3162, 3345(-NH-)

NMR(DMSO-ds) 8 © 6.69~6.76(1H, m, thienyl-B),
6.92~7.042H, m, thienyl-a), 7.45~7.86(5H, m,
ArH), 9.67(1H, d, -CONH-), 1043(2H, brs, -NHC-
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SNH-). 2N-NaOH 170 m/-& AHg-3ted Comp.(39)9} 7+
5-Thiopbenyl-4-phenyl-3-mercapto-4H-1, 2, 4-tria- ¥ o 2 s}piadle] WA2AA) 14.5g(95%)S AUtk

zole(35) —Comp.(32) 20g(0.072 mole)& 2N-NaOH  mp 125C

200 /& Comp.(33)9} 72 whygo g 7ppitsl w4y FT-IRvEEcm ™! 1604(C=0)

77 15g(81%)& Atk mp 264~267C
Anal. Calcd for C;oHoN5CLS
Caled(%) C:51.03 H:38 N:27.25
Found(%) C:51.38 H:345 N:2697

NMR(DMSO-d¢) 8 : 6.71~6.77(1H, m, thienyl-B),
6.90~7.07(2H, m, thienyl-a), 7.50~7.78(5H, m, ArH)

Ethyl-[ 5-thiophenyl-4-phenyl-4H-1, 2, 4-triazol-3-
yi]thioacetate(38) —Comp(35)  15.02g(0.058 mole),
K:CO; 7.21g(0.068 mole), ethylbromacetate 9.88g
(0.058 molle), Me,CO 230 mi-E& *H&3led Comp.(36)
I e o g §hgste] WAAA 24.7g(87.9%)
algith mp 193~195C

FT-IRvEEcm ™! 1738(C=0)

NMR(DMSO-de) & : 1.22(3H, t, -CH,CH3), 3.35(2
H, s, -SCH,CO) 4.08(2H, q, -CH,CHy), 6.67~6.80(1
H, m, thienyl-B), 6.93~7.04(2H, m, thienyl-a), 7.46
~17.85(5H, m, ArH)

(5-Thiophenyl-4-phenyl-4H-1, 2, 4-triazol-3-yl)
thioacetic acid(41)—Comp(38) 17.2g(0.058 mole),

NMR(DMSO-dg) & : 3.75(2H, s, -CH.CO), 6.66~
6.76(1H, m, thienyl-B), 6.91~7.02(2H, m, thienyl-a),
7.45~7.83(5H, m, ArH)

7B-(5-Thiophenyl-4-phenyl-4H-1, 2, 4-triazol-3-yl)
thioacetamidocephalosporanic acid(47) — Comp(41)
0.49g(1.58 mmole), DMF 0.13g(1.73 mmole), CH;Cl;
10m/ % POCl; 0.27g(1.74 mmole)®} 7-ACA 0.43g
(1.58 mmole), CH:Cl; 15 m/, DMA 0.19g(1.58 mmole)
2 HMDS 0.51g(3.16 mmole)& Comp.((45)9} 722
o gHdste] BMAEA 052g(68%) ATk
mp 114~115C

FT-IRvEEcm™! 1780(C=0, B-Lactam), 1736(C=
0, ester), 1683(C=0, -CONH-)

NMR(DMSO-dq) & : 2.02(3H, s, -COCH,), 3.54(2H,
ABq, C;-H), 4.15(2H, s, -SCH,CO-) 4.94(1H, d, C¢-
H), 5.52(1H, dd, C;-H), 6.68~6.75(1H, m, thienyl-#),
6.93~7.10(1H, m, thienyl-a), 7.43~7.88(5H, m, ArH)

s Alg

Al E—Gram RN .2 Bacillus  subtilis

Table I—MICs(ug/m!{) of synthetic compounds and commercial antibiotics against representative microorganisms

. Compounds |\ 3 54 25 26 45 46 47 Cephradine Cefazoline
Strains
Alcaligenes faecalis KCTC 1004 >40 >40 >40 >40 >40 >40 >40 >40 >40
Bacillus licheniformis ATCC 14580 40 5 20 5 >40 40 20 20 10
Bacillus subtilis ATCC 6633 016 125 <008 016 125 125 063 0.6 0.16
Escherichia coli KCTC 1039 >40 >40 >40 >40 >40 >40 >40 20 2.5
Escherichia coli Ess 10 125 125 25 20 40 5 2.5 0.31
Escherichia coli 85 AOKI >40 20 >40 >40 >40 >40 >40 5 0.31
Micrococcus luteus ATCC 9341 125 0.16 016 <0.08 063 125 063 <0.08 0.63
Pseudomonas aeruginosa IFO 13130 >40 >40 >40 >40 >40 >40 >40 >40 >40
Salmonella typhimurium IFO 3153 | >40 >40 >40 >40 >40 >40 >40 40 5
Staphylococcus aureus ATCC 25923 5 063 125 2.5 10 20 10 >40 1.25
Candida albicans ATCC 10231 >40 >40 >40 >40 >40 >40 >40 >40 >40

23
24
25
45
46 .
47

7B-[5-(2-Methoxy)benzyl-2H-tetrazol-2-yl Jacetamidocephalosporanic acid.

7B8-[5-(1, 5-Dimethyl-2-pyrrole)-2H-tetrazol-2-yl Jacetamidocephalosporanic acid.
7B-(5-Naphthyl-2H-tetrazol-2-yDacetamidocephalosporanic acid.
7B-[5-(4-Methylphenyl)-4-phenyl-1, 2, 4-triazol-3-yl thioacetamidocephalosporanic acid.
7B-[5-(2,4 -Dichlorophenyl)-4-phenyl-4H-1, 2, 4-triazol-3-ylJthioacetamidocephalosporanic acid.
7B-(5-Thiophenyl-4-phenyl-4H-1, 2, 4-triazol-3-yDthioacetamidocephalosporanic acid.
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ATCC 6633, Bacillus lichemiformis ATCC 14580,
Micrococcus luteus ATCC 9341, Mycobacteriium phlei
IFO 3158% Atg-stgom Gram&AATFOZE Al-
caligenes faecalis KCTC 1004, Escheria coli KCTC
1039, Escherichia coli 85 AOKI, Esherichia coli ESS,
Saimonella typhimurium IFO 3153, Pseudomonas ae-
ruginosa IFO 131302 AH&-dlgich 1lm Ago s
= Candida albicans ATCC 10231& A|3HFF2 A
sshadet,

BRI~ A1 E 5] ok 8 A plates] AEZ
Z 2 & Muller Hinton broth (DIF CO)%& AH&-3ly
o}

SR e ZXI

ZA plate@] H|Z= - Comp.23, 24, 25, 26, 45, 46, 47
& 2w DMSOe| 247t =<9l ¥ $F5F 718k
#E DMSOY %7} 2%(v/v)7} H=E 3k
Azl AR 1mie 294 SHHeR 103 34
slo] o FghAulA] 14 mie} &olew FHFuix]e]
Comp.23, 24, 25, 26, 45, 46,47 2 %54 (cephra-
dine, cefazoline) 2] FX=7} 2+7}+ 40, 20, 10, 5, 2.5, 1.25,
0.63,0.31,0.16, 0.08 pg/mio) HEE Az sksich o)u)
2 A2 AT SEET dzEAde] Eo8iA
@E 2%(v/v)DMSOE-AE <dokaxmlz] 14 mie}
Aol Azsisich,

s ®H - Z7he] AlFEFES 7R plateol
A5k 35T A 2447k Wl kF- St e 7 washe
A5 Aabo] odA=HE A s A

)

%% (Minimum Inhibitory Concentration, MIC) &
Astelch. Table IolA Hi= wie} zro] AR 3
=52 AHEE dREAN gyS viasel s u),
Comp.24, 262 B. licheniformise] Comp.23, 25, 262
B. subtilis+l], Comp.24, 252 E. coli ESS¢}}, Comp.23,
24, 25, 26, 45,46, 472> M. phlei 2 S. aureusel o
slo] cephradine ic} $-3}9ic}, &4, cefazoline=}
v zstedS- W Comp.24, 262 B. licheniformissl,
Comp.252 B. Subtilisell, Comp.24, 25,262 M. lu-
teusell, Comp.24-& S. aurens7dol thsle] ] -3
3-8 ehigdrh A feecalis KCTC 1004, E. coli
KCTC 1038, E. coli 85 AOKI, P. aeruginosa IFO
13130, S. typhimurium IFO 3153¢|+ wjA| = o=
o] AstEglow] #F74 C albicans ATCC
102319 2 EAH mpa7iAE FeAdE Mol
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