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Antibacterial and Antifungal Activities of
1, 4-Naphthoquinone Derivatives
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College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
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Abstract—In order to evaluate the antimicrobial effect of 2, 3-substituted-1, 4-naphthoquinone
derivatives, we newly synthesized several 2-chloro, 2-bromo and 2-hydroxy-1, 4-naphthoquinones
and subjected to antibacterial and antifungal activities, in vitro, against Escherichia coli NIHJ, Staph-
ylococcus aureus ATCC6538p, Candida albicans 10231, Aspergillus niger 1231 and Tricophyton menta-
grophytes 6085. Among these derivatives 3, 9, 18 and 23 showed the potent antibacterial activities.
18, 23 and 28 have the antifungal activities. However, these compounds have no significant hemoly-
tic activity at concentrations higher than that required for showing the antibacterial and antifungal

activities.

Keywords [ ] 2-chloro, 2-bromo and 2-hydroxy-1, 4-naphthoquinone derivatives, antifungal, antibacte-

rial, hemolytic.
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Table I— 2, 3-Substituted-1, 4-naphthoquinone derivatives*

l R
O 1/‘—NH- R’
0]
Comp. No. R R’ Comp. No. R R’

1 Cl p-carboxyanilino 15 OH p-carboxyanilino

2 Cl 2-aminopyrimidino 16 OH 2-aminoanilino

3 Cl anilino 17 Br bromo

4 Cl 5-methylisoxazolino 18 Br methyl

5 Cl p-toluidino 19 Br m-nitroanilino

6 Cl 4-sulfanilino 20 Br p-chloroanilino

7 Cl hydrazino 21 Br p-toluidino

8 Ci m-nitroanilino 22 Br 4-ethylanilino

9 Cl sulfathiazolino 23 Cl amino
10 Cl sulfaguanidino 24 Cl p-hydroxyanilino
11 Cl m-carboxyanilino 25 Cl m-hydrazino
12 OH p-toluidino 26 Cl 4-methylpiperzino
13 OH m-carboxyanilino 27 Cl chloro
14 OH m-nitroanilino 28 H methyl
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Table II1— Antibacterial and antifungal activity of 1, 4-
naphthoquinone derivatives

Compound MIC (ug/mb)
E.coli S aureus C. albicans A. niger
1 25 125 25 25
2 50 12.5 50 50
3 125 3.2 25 25
4 50 25 50 —*
5 50 12.5 100 -
6 50 25 100 -
7 50 25 100 -
8 50 12,5 100 -
9 125 32 50 -
10 50 25 50 -
11 50 50 100 -~
12 50 50 100 -
13 50 50 100 -
14 50 50 100 -
15 50 50 100 -
16 50 50 100 -

*not determined.

e 47 7P Sesled, 1orhge] 233 282
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Table III— Antibacterial and antifungal activity of 1,4-

Table IV—Hemolytic activity

naphthoquinone derivatives Compound Hemolysis Compound Hemolysis

Compound MIC (ug/ml) (%) (%)

E. coli S. aureus C. albicans T.mentagrophytes 1 40 15 50

17 100 50 25 50 2 55 16 30

18 50 6.3 6.3 50 3 30 17 55

19 100 50 25 100 4 25 18 10

20 100 100 100 100 5 40 19 20

21 100 50 25 100 6 40 20 10

22 100 100 25 100 7 40 21 0

23 32 6.3 6.3 25 8 45 22 10

24 50 100 50 12.5 9 50 23 10

25 100 100 50 100 10 55 24 10

26 100 50 25 50 11 70 25 0

27 100 50 50 100 12 70 26 35

28 100 100 6.3 25 13 85 27 0

Ampicillin 32 —* 100 — 14 75 28 20

Griseofulvin — - 50 25 warfarin 65
*not determined.
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