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Synthesis and Antimicrobial Activity of Dithiocarbohydrazones (I)

2-Formylpyridine Dithiocarbohydrazones and Their Cu(II) Chelates

Bo Gil Choi
College of Pharmacy, Chonnam National University, Kwangju 500, Korea

Abstract—In order to study 2-formylpyridine dithiocarbohydrazones (DTCH’s) and their Cu(I1)

chelates as potential effective antimicrobial agents,

twelve new compounds of six DTCH’s and

their Cu(Il) chelates were synthesized. The compositions of Cu(II) chelates were determined on
the basis of the data obtained from elemental analysis, electronic and IR spectrophotometry, and
other method. They were tested for antimicrobial activity iz wvitre against a gram-positive, seven
gram-negative bacterial species and three fungal species. DTCH’s exhibited high antibacterial
activity against the gram-positive Staphylococcus aureus, but low activity against the various gram
negative bacterial species. In contrast to DTCH’s, their Cu(II) chelates exhibited higher antiba-

cterial activity against St. aureus,
bacterial species. Both DTCH’s

but weaker,
and their Cu(Il) chelates showed relatively potent antifungal

if any, acitvity against the gram-negative

activity against Cryptococcus neoformans, but weak activity against Candida albicans and Candida

pseudotropicalis.
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FFE A% 48hrdl Sabouraud brothse) 4] 37° of ol G, opdE gl FRZ I L
Coll A ul] oF3lo] salinee 2 343t ALt 2 gk g3 stt, DMF g DMSOe] &=

w3389l ¥ 32,64, 128,256 3 512pug/ml Ashdeh. &% Cu(l) chelates] A% %
H

9

JHES g e e YRS b dApie] #71800el Wgolrt DMF 3 DMSO
T g FZE AATAE A FFE o Lo = A 938ty et. Cu(l) chelated] &4 %
37°C, 48hr AR g 47 e A e AR e b AR A A
St ol gullel dgalol ek A5 W s
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Table II—Some data on Cu(II) chelates of @CWNNH%NHN%H-R
. . r M, ,  Analysis(Caled.) AMC’(Q g UVam) Commosition®
ompoun ppearance cm? Z MeOH omposition
o ) ¢ ?? C H N mole‘l) (cm 1) (2 )
vnH 3040
1-Cu @ 237~ yel gr 36.20 3.58 19.10 80.2 ven 1605 415 [Cu(HL)BCl]
N 238 (35.75) (3.24) (19.25) von 3200 345

veu-o 520 230

o)
2-Cu @ A 228~ yel gr 40.00 3.56 16.50 37.7 ven 1600 415
229 (40.48) (3.40) (16.85) vor 3200 320 [(CulLCLB

YCu-N 415 252

CH3

3-Cu @:O 214~  gr pow 38.50 4.01 14.80  67.3  wen 1590 410
215 (38.68) (3.68) (15.30) ven 2850 342 [Cu(HL)BCly]

1 vcu-0 520 252

4-Cu @C 238~  br pow 36.00 3.01 1520 50.8  wnm 3100 420
239 (35.75) (3.00) (14.90) ven 1590 362 {Cu(HL)BCly]

veuo 515 340

5-Cu 232~  violet pow 47.90 3.56 15.57  51.5  wym 3100 421

233 (48.10) (3.37) (15.58) ven 1575 335 [CulLCD)B

vce-n 410 330

¢-Cu _@ 232~ vel gr 33.40 2,98 18.90 17.9 v 3160 431
O2N 234 (33.18) (2.78) (19.34) ven 1580 300 [CulLCL)B

veu-n 410 276

a) Decomposition temperature, b) gr: green, br: brown, pow: powder, yel: yellowish,
¢) molar conductance of ca. 10~*M solution in DMF, d) B: H;O
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Fig. 1-Ligand-to-metal ratios as determined by the
mole ratio method.
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Fig. 2-Mole fraction of ligand as determined by the
continuous variation method.
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DTCH%9 4+ Tas

o] A&} Cu chelateZ A4 3E& Fisld A&
hwl AAzA £ A d-dddole] wE bands
sl g e § ¢ Curt (@A LE T
% 9z IR&WE® datad] W Y7t5 =]
phenolic OH7} 4 W] sle] #ol 34 Fg& v}
A PT9 wlxalzbx] & N-N-S tridentate ligand
systemo 2 Cus} AFT Aoz AudHv oF

H o] =2

1¢l chelates} QA E= Aoz A Z}Elr:’r £ 29 DTCH9] Cu(l) chelate?] “Fzo] o3
Table III-Minimal inhibitory concentration (MIC, pg/ml) of DTCH’s & their Cu(II)
chelates on various microbial species.
Microorganism®
Compound R .
A B C D E F G H I J K
1 (“> 128 256 256 256 256 128 128 128 32 64 512
1-Cu SN 64 >.)12 >512 >512 >512 >512 >512 >512 >512 >512 >512
2 OH 64 128 256 256 256 64 64 128 32 128 256
2-Cu 32 >512 >512 >512 >512 >512 >512 >512 64 >512 >512
3 @OCH;; 128 256 256 256 256 128 128 128 64 64 512
3-Cu 512 >512 >512 >512 >512 >512 >512 >512 128 >512 >512
4 O Cl 256 256 256 256 512 128 128 256 128 128 128
4-Cu 8 >512 >512 >312 >512 >512 >512 >512 <32 128 >512
5 O 256 256 256 256 512 256 256 256 <32 128 >>512
5-Cu 8 >512 >b512 >012 >512 >512 >512 >512 64 >512 >512
6 @ 16 64 512 512 512 64 64 61 64 256 512
6-Cu O2N- 07" 8 >512 >512 >B512 >512 >512 >512 >512 64 >512 >b512
MTCHY 64 128 128 128 128 64 64 128 32 64 64
Cp 16 8 32 128 128 32 16 256
NF 8-32 4-16
a) A. Staphylococcus aureus: ATCC 29218 and isolated 4 strains (“isolated” omitted hereafter)
B. Escherichia coli: ATCC 25922 and 4 strains
C. Klebsiella pneumoniae. 2 strains
D. Pseudomonas aeruginosa. ATCC 27853 and 4 strains
E. Serratia marcescens. 3 strains
F. Salmonella typhi. 3 strains
G. Salmonella paratyphi: 3 strains
H. Shigella flexneri. 5 strains
1. Cryptococcus neoformans. 1 strain
J. Candida albicans. 1 strain
K. Candida pseudotropicals: 1 strain

b)
CP: chloramphenicol
NF: nitrofurantoin

MTCH: 2-formylpyridine monothiocarbohydrazone

J. Pharm. Soc. Korea
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