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Abstract — 78-[4-Phenyl-5-(3.4.5-trimethoxyphenyl)-4H- 1.2 .4-triazol-3-yl}thioacetoamidocepharos-
poranic acid was synthesized by condensation of 7-Aminocephalosporanic acid (7-ACA) with
{4-Phenyl-5+(3.4.5-trimethoxyphenyl)-4 H-1.2.4-triazol-3-y1] thioacetylchloride. This compound was tested
for antimicrobial activity in vitro against nine species of microorganisms. It showed remakable antibac-
terial activity against Bacillus subtilis, Micrococcus luteus, and Staphylococcus aureus.
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of Fzot e ALUAG ATz AT
7HA FES GrEs b FAEAE0] Aukslo
gk}, Cephalosporin A &H5A 9] 287142 A
o Alxs AR peptidoglycan @l cross
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ide 94u-2-21# 78-[4-phenyl-5-(3,4,5-trimethoxy-
phenyl) -4H-1,2,4-triazol-3-yl] thioacetamidoce-
phalosporanic acid & @43t} Gram i 5%
(Bacillus licheniformis ATCC 14580, Bacillus
subtilis ATCC 6633, Micrococcus luteus 9341,
Staphylococcus aureus ATCC 25923, Staphylococ-
cus aureus FDA-209 P), ST 3F
(Echerichia coli ESS, Pseudomonas aeruginosa
IFO 13130, Salmonella typhimurium SL 1102),
A3t 15 (Candida albicans ATCC 10231)ef s}
of gk A1gE shal

Gram

Afet

3,4,5-Trimethoxybenzoic acid, Hydrazine
Hydrate, Phenylisothiocyanate, Ethylbrom-
oacetate, Hexamethylenedisilazane (HMDS)
7} Dimethylaniline(DMA)+ Z+7 Aldrich Co.
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Al ek & Dimethylformamide(DMF)+ Tedia
Co. AFE FFsld ALEstoiow, Ethanol,
Acetone 2 Fluka Co. AlZ-5 7-ACA = AZFA| <k
slAtell Al T-9i3ted AREEtgom, 2 99 Sulfuric
acid, Sodium Hydroxide, Hydrochloric acid,
Dichloromethane % Phosphorus Oxychloride
= Z47F MUECER, (CEBEE T () 5o &
T 52 dFgA ke AHEEllT

717i

Thin Layer Chromatography(TLC)+=
Kieselgel 60 F,5, 5, 34542 Gallen-Kamp
melting point apparatus &, FT-Infrared Spec-
tra+ Bruker IFS 66 %, Nuclear Magnetic
Resornance(NMR)+ Bruker FT-80 3% 2123}
o] Tetramethylsilane(TMS)& W& F3EA=z
A-&-5te] Dimethylsulfoxide-ds (DMSO-d;) & £
i 2 28319t Element Analysis(Compd4, 6)
2 Carlo-Erba Auto CHNS-Q, EA1108-Element
Analyzer & AHE-315ict,

.Ethyl 3,4,5-Trimethoxybenzoate(1)—3,4,
5-Trimethoxybenzoic acid 63.44g(0.3mole),
H,SO, 6m{, 4 EtOH 300m/-S& <&4oj4]
20/17F A, BhSEg zigbsSsle] ol
AAsty WAste] YAH AL ofsigict, w4
2 AAste] Ax3ta EtOH 2 i73 A sle] wijle]
7474 55.98¢(78%)% 2t mp. 58~59C (lit.!?
60°C)

FT-IR v¥Bcm~ 1709(C=0).

NMR (DMSO-d,) ¢ : 1.39(t, 3H, —~CH,CH,),
3.92(s, 3H, 4-OCH5;), 3.90(s, 6H,3and 5 —OCH,),
4.37(q, 2H, —CH,CHj,), 7.30(s, 2H, C;H,)

3,4,5-Trimethoxybenzoic acid Hydrazide

(2) —Comp.1, 56.56g(0.25mole), Hydrazine hy-
drate 20g(0.4mole), T EtOH 100mi< 104
7F 84710 eke] EtOH & 7Hshs3sle] A7
shx Bzsiel AAdsls AAS daksleich, EtOH
<= AMAAS] Ao A 29.8g(89.5%)S A
=}, mp. 155~156C (lit.’» 157C)

FT-IRE%cm™! 1660(C=0), 3198(—NH), 3333
(NH,)

NMR (DMSO-d;) ¢ : 3.71(s, 3H, 4-OCH,), 3.82
(s,6H,3 and 5-OCH;), 7.17(s, 2H, ArH), 9.69(s,

1H, —CONH-)

1-(3,4,5-Trimethyoxybenzoyl)-4-phenyl-3
-thiosemicarbazide(3)—Comp.2 22.6g(0.1
mole), Phenylisothiocyanate 13.5g (0.1 mole) =
4 EtOH 25m/& 5417 R4l Aeke
EtOH & ZRFs3sle AlAs ] A" AAE A
283 EtOH= AZAAS e WAAA 29249
(81%)F At \

mp. 1897 (lit.'? 188C)

FT-IRvES cm™, 995(C=S), 1628(C=C), 1663
(C=0), 3167, 3279, 3321 (—NH"),

NMR (DMSO-d;) ¢ : 3.73(s, 3H. 4-OCH5;), 3.85
(s, 6H, 3 and 5 —OCH,), 7.23~7.55(m, 7TH, C;H,
and ArH), 9.79(BrS, IH, —CONH—), 10.40~
10.60(s, 2H, —NH—CS—NH-)

4-phenyl-5-(3,4,5-trimethoxyphenyl)-4H-1,
2,4-triazol-3-thiol(4)—Comp.3 36.14g(0.1
mole), 2N-NaOH 200m/ S 54l 347} 3§
Azt RS JAsa Ad HClE pH27}

=5 AMEAA AAE dddh. EtOH 2 A4
sted AAA 186g(63%)= LAt mp.
210-121°C (lit.'® 210~2117C)

FT-IR vE8icm™ 1593(C=C, C=N)

NMR(DMSO-d;) ¢:3.54(s, 6H, 3 and 5-
OCH,), 3.65(s, 3H, 4-OCH,), 6.59(s, 2H, C;H,),
7.39-7.5(m, 5H, ArH)

Anal. Calc. C:59.45, H: 499, N:12.23, S:
12.33

Found. C: 58.87, H: 4.66, N . 12.06, S: 9.70

Ethyl{4-phenyl-5-(3,4,5-trimethoxyphenyl)
-4H-1,2,4-triazol-3-yI] thioacetate(5)—Comp.4
4.43g(0.015 mole), Ethylbromoacetate 2.5g (0.015
mole), 5 K,CO; 3g @ 54 Acetone 60m/
< A7 BAFAIAG, wkEE WSk A4E
KBr & of33sled A A}, $o1E 7Hbs353)ed
AAstL AAdE AL EtOH 2 A A sk A
727 4.8g(75%)% lrh. mp. 135~136°C (lit.'?
137C)

FT-IR vEEL, 1732(C=0), 1598(C=C, C=N).

NMR (DMSO-d;) ¢:1.20(s, 3H, —CH,), 3.45
(s, 6H, 3 and 5-OCHj;), 3.64 (s, 3H, 4-OCH;), 3.64
(s,2H,—-S—CH,—),3.69(q,2H, —CH,CH,),6.64
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Scheme I.—Route of synthesis.
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(s, 2H, C¢H,), 7.38-7.65(m, 5H, ArH).

[4-phenyl-5-(3,4,5-trimethoxyphenyl)-4H-1,
2,4-triazol-3-yl] thioacetic aicd(6)—Comp.5
0.5g(1.16 mmole), 2N-NaOH 5m!< 447 3
A, =AY Sle HClE pH2 =2 4H43
stol AAEl AAE of3}sla EtOH 2 A7 4 8o
WAZA 0.46g(98%)% 2Sith, mp. 201~203C
(1it.*® 202~204C)

FT-IR vE8icm™! 1724(C=0)

NMR (DMSO-ds) ¢:3.55(s, 6H, 3 and 5-
OCH,), 365(s, 3H, 4-OCH,), 4.03(s, 2H,
S-CH,—), 6.64(s, 2H, CsH,), 7.50~7.65(m, 5H,
ArH)

Anal. Caled. C:56.84, H: 4.77, N : 1046, S :
7.98

Found. C:56.57, H: 4.74, N : 10.51, S : 854

18-[4-phenyl-5-(3,4,5-trimethoxyphenyl)
-4H-1,2,4-triazol-3-yl1] thioacetamidoce-
phalosporanic acid(9)—DMF 60 mg(0.82
mmole), CH,Cl, 5m/ ¢ Z£3gle —10~0CE
Wztsla mksldAl syringer 2 POCl, 0.13g
(0.82mmole) & 7F5t3ict, o] &-lo] Comp.6 0.3g
(0.74 mmole) & 7}3taL Aol 84174 mubagict
(7T-84),

7-ACA 55mg(0.75mmole)S- CH,Cl, 10m! =
HER 7|2 HMDS 120 mg (0.75mmole) S syrin-
ger 2. 7}5lo] o|Rolel FU|E Awlsln 8417k 4
SelA FiAA A A 0~5CE W4 F
DMA 0.045mg (0.75 mmole)< 7}5t3ith, DMA -
HCI ©] 5 715le] pH6 22 F3A7AH(8EH),

7845 syringer & AR&3lo] §golol] rlsla
12 A7k mulsiodct, o] S8g zigkso] Lol A
A 3 Ys A Aale] B4 oF 50mil-g ek
of 1087t ankak & Y7ste) JAs AA4E o3
s, 2 AAEle] IS A4 0.22g(44.
2%)< dsitt, mp. > 200C

FT-IR vE3icm™ 1760(8-Lactam.), 1670(—
CONH-)

NMR (DMSO-d;) ¢:2.03(s, 3H, —COCH,),
3.43(s, 2H, gem, H), 3.59(s, 6H, 3 and 5-OCH,),
3.72(s, 3H, 4-OCH,), 4.15(s, 2H, S-CH,), 4.82(s,
2H, ~CH,0AC),4.97(s,1H, C;H), 5.20(d, 1H, C,

H), 6.76 (s, 2H, CsH,), 7.44-7.74(m, 5H, ArH), 8.
55(s, 1H,—~CONH—)

e A

A& F— Bacillus licheniformis ATCC 14580,
Bacillus subtilis ATCC 6633, Candida albicans
ATCC 10231, Escherichia coil ESS, Micrococcus
luteus ATCC 9341, Pseudomonas aeruginosa IFO
13130, Staphylococcus aureus ATCC 25923, Sta-
phyvilococcus aureus FDA-209p, Salmonella
typhimurium SL 1102.

Escherichia coli ESS 13+ Cephamycin C

of mxol Z4AE zhes HolFEA MITY
Demain #Z4-2F8 Fofulgtowy Salmonella

typhimurium SL 1102 #5+< S. typhimurium
TV 119 & Z7F3F2 3§ penicillin 24l HolF
oled  Bacillus licheniformis ATCC 14580 5+
penicillin ol th&3 WAlS Zb= dFeldt, E. coli
ESS & A9ld 84 #F+& KIST fA3slel
of| 4 Fofakgiet,

8iX|—Brain heart infusion 30g, Peptone 5g,
MgS0,+:7H,0 1g/m!

glo] ZAo 7 ool vl E AMESILE, A
3kl x| A|ZA)E Bacto agar 20g-2 HAe=] 1/
o] A7FskAct,

ey Sy

Mg o] Mule— Candida albicans S AA’ 8
Aol AAufRNA 37°C, 24417F Al ksl o
o, AF C. albicans = 30°C, 4827k Aewif
dlod A3},

A plate 2] HZ~77te] §FAE DMF 0.3
9% (v/v) 373 phosphate buffer(1% w/w. pH
6) 1miol %3 % 2xbA s4gez 103 4
slod ez 14mlF 4 = AF eI
AL F=rt 47 40,20, 10, 5, 2.5, 1.25, 0.63,
0.31, 0.16, 0.08 xg/ml o] H== 3}t

WA S Adolld E3 F AESIGch, dlzR W
Ae FEAE FolUdA ¥E 03% DMF 3
phosphate buffer 1m/-& =] 14ml 3} 4
Al AHgEted e,

gh@e w17 AgiEres A4 plateol
AZEF AL 371+2CoAA 18417 v F 2vi¥
Aoz 3Aste] AHEF plate T YHE R
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Table I —MICs (u g/ml) of synthetic compound and com-
mercial antibiotics against representative

microganisms
Compound Cephra-  Cefa-

Strains No.9  gine zoline

Bacillus licheniformis >40 2.5 5
ATCC 14580

Bacillus subtilis 10 0.31 0.16
ATCC 6633

Candida albicans >40 >40 >40
ATCC 10231

Escherichia coli ESS >40 10 0.625

Micrococcus luteus 10 0.31 0.625
ATCC 9341

Pseudomonas aeruginose >40 >40 >40
IFO 13130

Staphylococcus aureus 20 40 0.16
ATCC 25923

Staphylococeus aureus 20 10 0.31
FDA-209p

Salmonella typhimurium >40 40 5
SL 1102

@ No.9: 7B-[(4-phenyl-5-phenyl-4H-1,2.4-triazol-3-yl) thio]
acetamido cephalosporanic acid

3lo] fato e Wabsto] A i
A g Ex (Mlmmum Inhxbltory Concen-
tration, MIC) & A3},

Table ol Hi= ule} o] FAF 3HFEL
fzE4d2 A83 Cephalosporin A9 3+
Cephradine, Cephazoline 3 #]atslo] ulao g
gardde] tha O‘té}‘ﬁ ot Bacillus subtilis, Mi-
crococcus luteus . Staphylococcus aureus T5F%

off tisle] &4 g FE (MIC)7 7+ 10, 10,

JAlo] olA| %

[e]

an
s

o

20pug/mig]l Z1e 2 RBol gram-postive AHTE

of el o] dhAld ez iEhs o 4
1elth,  Gram-negative All9F9l
aeruginosa, Escherichia coli =

Fseudomonas

Salmonella
typhimurium T2 AT 315150 7bat A
4 (MIC : 40 gg/ml o] 4H) & nojFgl e, o))
3 727+ Cephalosporin A8 &AAl7F  gram-
positive 4|l
@ Feol

e

vl3led gram-negative Ao
o2& oFdat A st ?3;\&

Cephalosporin A|¢] &AA 7} 2AF5

of Hjste] %
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