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Naphthalene, a bicyclic aromatic hydrocarbon, has emerged as an important structural 

component in the development of antimicrobial agents. The naphthalene moiety is 

featured in numerous compounds that demonstrate significant activity against a wide 

variety of microbes, including bacteria, fungi, and viruses. This review article aims to 

provide an in-depth analysis of in vitro studies focusing on the antimicrobial activity of 

naphthalene derivatives against various pathogenic microorganisms. By reviewing the 

findings from recent experimental studies, this article will highlight the effectiveness of 

these compounds and their potential in the development of new antimicrobial therapies. 

The review seeks to offer a comprehensive understanding of the scope and limitations 

of naphthalene-based antimicrobials in addressing microbial infections, with an 

emphasis on in vitro results and their clinical relevance. 
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INTRODUCTION 

Naphthalene, the most basic bicyclic aromatic 

compound, is generally sourced from coal tar. It is 

a white solid with a strong, pungent odor. This 

compound was first identified by Scottish chemist 

Alexander Garden in 1819, and its molecular 

formula (C10H8) was first determined by Michael 

Faraday in 1826.1 Naphthalene is traditionally 

synthesized via the Diels-Alder reaction between 

maleic anhydride and 1,1-diaryl ethylene, 

followed by aromatization of the bis-product 

through decarboxylation using barium hydroxide 

and copper. Additionally, phenyl-substituted 

naphthalene can be synthesized using the Wagner-

Jauregg reaction.2 Over the past few decades, p-

conjugated ring systems like naphthalene have 

gained significant attention in both academic and 

industrial research. Bioactive compounds derived 

from naphthalene include anti-cancer agents such 

as podophyllotoxins (e.g., Etoposide, 

Teniposide).3 as well as bis-ANS 82, a tubulin 

polymerization inhibitor and alkylating agent.4 

Furthermore, Rifampicin is used as an 

antitubercular drug,5 while compounds like 

Justiprocumin A, B, and Patentiflorin A are known 

for their anti-HIV properties.6 Naphthalene has 

https://www.ijpsjournal.com/
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cytotoxic properties, making it useful for various 

therapeutic applications. The reactive metabolites 

of naphthalene, such as naphthalene epoxides and 

naphthoquinones, are responsible for its 

cytotoxicity through covalent interactions with 

cysteine residues in cellular proteins. The 

sulfhydryl groups of cysteine react with 

naphthalene  oxides through SN2 and SN1 

mechanisms, while the naphthoquinones (1,4- and 

1,2-naphthoquinone) undergo 1,4-Michael 

addition reactions.7 Naphthoquinone has a 

molecular weight of 158.156, no hydrogen bond 

donors, two hydrogen bond acceptors, and a LogP 

value of 1.71, adhering to Lipinski's Rule of 5 for 

drug-like molecules. Doharty MD et al. suggested 

that 1-naphthol is metabolized by the tyrosinase 

enzyme, producing 1,2-naphthoquinone and 

smaller amounts of 1,4-naphthoquinone, which 

form covalent bonds. Ethylenediamine has been 

shown to inhibit the covalent binding of 1,2-

naphthoquinone, but not 1,4-naphthoquinone.8 

According to Wilson GD et al., both 1,2- and 1,4-

naphthoquinones are toxic to human colonic 

adenocarcinoma cell lines LoVo and COLO 206.9 

Hepatic microsomal metabolism of naphthalene-

containing compounds such as 1-naphthol, 1,2-, 

and 1,4-naphthoquinone generates reactive 

oxygen species. In the presence of NADPH, 1-

naphthol stimulates microsomal oxygen 

consumption, while naphthoquinones with NADH 

or NADPH form superoxide spin adducts. These 

findings indicate that the cytotoxicity of 1-

naphthol in isolated hepatocytes and other cells is 

due to its metabolism into naphthoquinones, 

followed by redox cycling and the production of 

reactive oxygen species, particularly superoxide 

radicals.10 Naphthalene derivatives exhibit a range 

of antagonistic activities, including anti-cancer,11–

13 antimicrobial,14,15 5 anti-inflammatory,16 

antiviral,17 antitubercular,18 antihypertensive,19 

antidiabetic,20 anti-neurodegenerative,21–23 

antipsychotic,24 anticonvulsant,25 and 

antidepressant properties.26 This review will focus 

on the chemistry and therapeutic potential of 

various naphthalene derivatives with an emphasis 

on their antimicrobial activity. 

CHEMISTRY 

Naphthalene, an organic molecule with the 

formula C10H8, is also referred to by names such 

as naphthene, naphthalin, camphor tar, and white 

tar.27 It is a crucial component of coal tar. 

Structurally, naphthalene consists of two fused 

benzene rings, making it the simplest polycyclic 

aromatic hydrocarbon. It is a white crystalline 

solid, and its planar bicyclic structure contains 10π 

electrons, classifying it as aromatic according to 

Huckel's rule. Naphthalene's stability is enhanced 

by resonance, with a resonance energy of 61 

kcal/mol. The three resonance contributors can be 

derived from heats of hydrogenation or 

combustion.28 The molecule contains two types of 

equivalent hydrogen atoms: alpha positions, 

numbered 1, 4, 5, and 8, and beta positions, 

numbered 2, 3, 6, and 7. X-ray diffraction studies 

have shown that naphthalene does not have 

uniform carbon-carbon bond lengths. Bonds 

C1C2, C3C4, C5C6, and C7C8 are approximately 

1.37 Å (137 pm), while the other carbon-carbon 

bonds measure around 1.42 Å (142 pm)no-

substituted naphthalene compounds, two isomers 

can form depending on whether substitution 

occurs at an alpha or beta position. Bicyclo[6.2.0] 

decapentaene is a structural isomer of naphthalene, 

characterized by a fused 4-8 ring system . 

Naphthae reactive than benzene in electrophilic 

aromatic substitution reactions. Chlorination and 

bromination of naphthalene occur without the need 

for a catalyst, yielding 1-chloronaphthalene and 1-

bromonaphthalene, respectively. Both benzene 

and naphthalene can undergo alkylation through 

the Friedel-Crafts reaction, and naphthalene can 

also be alkylated with alkenes or alcohols in the 

presence of sulfuric or phosphoric acid catalysts.29 

When reacted with alkali metals, naphthalene 
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forms dark blue-green radical anion salts, such as 

sodium naphthalenide, which serve as strong 

reducing agents. The compound has a melting 

point of approximately 80°C and a boiling point 

around 218°C. Its molar mass is 128.16 g/mol, and 

its density is 1.162 g/cm³. Naphthalene’s mass 

spectrum shows a molecular ion peak at m/z 128, 

which is the base peak.30 In its 1H NMR 

sphthalene displays two distinct peaks 

corresponding to eight protons, with the ring 

protons appearing downfield. Approximately eight 

protons manifest as doublets at δ 7.32 and δ 7.67. 

In the 13C NMR spectrum, three types of carbon 

atoms are identified: carbons 4a and 8a with a peak 

at 133.6, carbons 2, 3, 6, and 7 with a peak at 

125.9, and carbons 1, 4, 5, and 8 showing a peak 

at δ 128 .31  

 
Naphthalene containing marketed drugs: 

Naphyrone (O-2482), a derivative of 

pyrovalerone, functions as a norepinephrine-

dopamine reuptake inhibitor (NDRI) and exhibits 

stimulant properties.32 Nafcillin, a narrow-

spectrum beta-lactam antibiotic from the penicillin 

class, is employed to treat infections caused by 

gram-positive bacteria.33 Tolnaftate, an antifungal 

thiocarbamate derivative, works by inhibiting 

squalene epoxidase, a key enzyme in the ergosterol 

biosynthesis pathway.34 Naftifine, an allylamine-

based antifungal agent used topically, also exhibits 

antibacterial and anti-inflammatory effects, 

inhibiting sterol biosynthesis via squalene 2,3-

epoxidase blockade.35 Terbinafine, another 

antifungal, disrupts ergosterol biosynthesis by 

inhibiting squalene epoxidase, preventing the 

conversion of squalene to lanosterol.36 Rifampicin, 

a naphthalene-based drug, is widely used as an 

antitubercular agent in combination therapy with 

other drugs such as Isoniazid, Pyrazinamide, and 

Ethambutol.37 Bedaquiline, also a naphthalene-

containing drug approved by the FDA, is used in 

treating multidrug-resistant tuberculosis (MDR-

TB), often in combination with other treatments.38 

 
Pharmacological implications:  

Naphthalene derivatives are linked to a wide range 

of activities, including anticancer, antimicrobial, 

anti-inflammatory, antiviral, antitubercular, 

antihypertensive, antidiabetic, 

antineurodegenerative, antipsychotic, 

anticonvulsant, and antidepressant effects. [fig.1]  

Antimicrobial:  
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Antimicrobial drugs that contain naphthalene, 

including nafcillin, naftifine, tolnaftate, and 

terbinafine, are currently on the market. A wide 

variety of synthesized naphthalene derivatives 

have also shown considerable and effective 

antimicrobial activity. Furthermore, β-naphthol, 

which is primarily used as a dye, has demonstrated 

powerful antimicrobial properties.39,40   

H. Anke et al. investigated the antimicrobial and 

nematocidal properties of naphthalene derivatives 

1-methoxy-8-hydroxynaphthalene (MHN) and 

1,8-dimethoxynaphthalene (DMN), which are 

produced through the melanin biosynthetic 

pathway involving 1,8-dihydroxynaphthalene. 

Their findings indicated that both MHN and DMN 

(2a, 2b) exhibited minimum inhibitory 

concentrations (MIC) between 25 and 50 mM, 

with a lethal dose (LD50) of 255 µM.41 

 
Bhawna Chopra et al. developed naphthylamine 

derivatives featuring an azetidinone structure to 

assess their antimicrobial activity. Compounds 3 

and 4 demonstrated broad-spectrum effectiveness, 

exhibiting inhibition zones ranging from 9 to 19 

mm against B. subtilis MTCC121, S. aureus 

MTCC96, E. coli MTCC739, and P. aeruginosa 

MTCC2453.42 

 
The presence of the azetidin-2-one group in 

naphthylamine derivatives was thought to 

contribute to their antimicrobial properties. K.M. 

Rathod et al. assessed the activity of azo-2 

naphthol 5 against five notable human pathogenic 

microorganisms, including Staphylococcus 

aureus, Escherichia coli, Bacillus subtilis, 

Pseudomonas aeruginosa, and Streptococcus 

faecalis.43  

 
It was proposed that the antibacterial properties of 

azo compounds might be linked to the resorcinol 

group. Azam Faizul et al. synthesized a range of 
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Schiff bases from naphtha[1,2-d]thiazol-2-amine 

and created metal complexes of 2-

hydroxybenzylidene aminonaphtho thiazole 

derivatives. The inclusion of the lipophilic 

naphthalene ring aimed to enhance their ability to 

penetrate biological membranes for antimicrobial 

efficacy. The synthesized compounds were tested 

against Staphylococcus aureus (ATCC 6571), 

Staphylococcus epidermidis (ATCC 155), 

Escherichia coli (ATCC 10418), and 

Pseudomonas aeruginosa (ATCC 10662) using 

nutrient agar. Compound 6 exhibited notable 

growth inhibition (6–7 mm) with a minimum 

inhibitory concentration (MIC) ranging from 42 to 

50 µM.44 

 
Schiff bases modified with hydroxyl, halogen, and 

nitro groups on the phenyl ring demonstrated 

antibacterial properties. The presence of a 

hydroxyl group at the 2-position on the phenyl ring 

was linked to the strongest antibacterial effects, 

while methoxy groups at various positions had a 

minimal impact on inhibitory activity. D. Azarifar 

et al. synthesized 3,5-dinaphthyl substituted 2-

pyrazoline derivatives and assessed their 

antimicrobial activity against a range of 

organisms, including E. coli, S. aureus, K. 

pneumoniae, P. mirabilis, S. dysenteriae, and S. 

typhi. The naphthalene ring substituted with 

chloro, hydroxy, dimethylamino-N(CH3)2, and 

carboxamido-CONH2 groups at the N-1 position 

of the 2-pyrazoline ring exhibited significant 

antimicrobial activity. Compound [7] emerged as 

the most effective, with a minimum inhibitory 

concentration (MIC) between 16 and 63 mM 

against the tested organisms.45 

 
Among the 3,5-dinaphthyl substituted 2-

pyrazoline derivatives, the antimicrobial activity 

was enhanced by the presence of the N(CH3)2 

group in the naphthalene ring. The minimum 

inhibitory concentration (MIC) values revealed 

that hydroxyl and chloro groups at the 3-position 

on the naphthyl ring significantly boosted 

antimicrobial efficacy. Additionally, the amide 

group (CONH2) attached at the N-1 position of the 

pyrazoline ring also contributed to its strong 

antimicrobial properties. Naphthalene derivatives 

have been identified as chiral precursors for host-

guest interactions.46 

Amira M. reported the creation of a novel 

heterocyclic compound using 1-acetyl 

naphthalene. Compounds 8 and 9 exhibited strong 

activity, showing inhibition zones between 1.5 and 

2.0 cm against the Gram-positive bacterium 

ATCC 6538-P and the Gram-negative strain 

NTC989.47  

 
S. Shin et al. isolated 6-phenyl-

tetrahydronaphthalene 10 from the essential oil of 

Styrax tonkinensis. The antifungal properties of 

this oil were assessed using a disk diffusion assay 
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against Aspergillus niger and A. flavus. The 

essential oil and its active constituents 

demonstrated a minimum inhibitory concentration 

(MIC) of approximately 0.78 mg/ml.48 

 
R. Kumar et al. synthesized derivatives of 4-

amino-3-hydroxy-naphthalene-1-sulfonic acid, 

conducted quantitative structure-activity 

relationship (QSAR) studies, and assessed their 

antimicrobial properties. They found that the 

presence of 3,4,5-trimethoxy (11) and 2,4-dichloro 

(12) groups in the benzylidene amino segment was 

crucial for activity against a range of bacteria and 

fungi. The minimum bactericidal/fungicidal 

concentrations for compounds (11) and (12) were 

determined to be 0.15 mM/ml and 0.14 mM/ml, 

respectively.49  

 
Zahid H. Chohan et al. investigated the 

antimicrobial properties of first-row d-transition 

metal chelates, including cobalt (II), copper (II), 

nickel (II), and zinc (II), derived from 2-hydroxy-

1-naphthaldehyde sulfonamides. Among the 

synthesized metal complexes, Compound 13 

exhibited moderate to significant activity against 

both Gram-negative and Gram-positive bacterial 

strains. They noted that the zinc (II) complexes of 

all ligands demonstrated the highest levels of 

activity against bacterial species. Additionally, 

they observed that increasing the methyl and ethyl 

carbon chains in the ligands positively affected 

bactericidal activity; as the carbon chain 

lengthened in the compounds, their bactericidal 

efficacy also improved.50 

 
Rachel R. Butorac et al. explored the antimicrobial 

properties of bis iminoacenaphthene (BIAN) 

linked to N-heterocyclic carbene complexes of 

silver and gold. The most potent antimicrobial 

agent identified was the precursor of the 

imidazolium salt, which exhibited a minimum 

inhibitory concentration (MIC) of approximately 

40 mg/mL. They assessed the antimicrobial 

activity of the IPr-BIAN imidazolium salt 

alongside AgCl and AgOAc (14, 15), noting 

significant antimicrobial effectiveness. The 

imidazolium salt showed strong activity against 

both Gram-positive and Gram-negative bacteria, 

with silver complexes such as AgCl and AgOAc 

contributing to the observed antimicrobial 

effects.51 
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Nasrin Fayyaz et al. analyzed the essential oil 

derived from Echinophora platyloba, which 

contained a notable quantity of naphthalene. The 

oil demonstrated minimum inhibitory 

concentrations (MIC) of 0.05 mg/ml against 

Staphylococcus aureus, Bacillus subtilis, and 

Listeria monocytogenes, and 0.1 mg/ml against 

Aspergillus niger.52 Yogesh Rokade et al. 

synthesized and assessed the antimicrobial 

properties of azetidinone derivatives linked to the 

β-naphthol ring. Among the compounds 

developed, compound 16 exhibited activity against 

Escherichia coli, Staphylococcus aureus, 

Pseudomonas aeruginosa, and Aspergillus niger. 

The presence of methyl, methoxy, and chloro 

substitutions on the aromatic ring contributed to 

significantly enhanced antimicrobial activity 

compared to the standard drugs ampicillin and 

griseofulvin.53 

 
A. F. Zahoor et al. developed novel conjugated 

Schiff bases containing naphthalene, with 

compound 17 demonstrating significant 

antimicrobial activity against S. aureus (10 ± 0.856 

mm) and A. alternata (10.5 ± 2.150 mm). They 

concluded that the delocalization of π electrons 

positively influenced the antimicrobial 

effectiveness of these conjugated Schiff bases. 

This electron delocalization increased the 

lipophilicity of the molecules, facilitating their 

passage through the lipid membrane of bacteria, 

which contributed to the enhanced antimicrobial 

properties observed.54  

 
Z. Ates-Alagoz et al. synthesized a series of 2-

(5,5,8,8-tetramethyl-5,6,7,8-

tetrahydronaphthalene-2-yl)-1H-benzimidazole-

5-carboxamidine derivatives and assessed their 

antibacterial and antifungal activities against S. 

aureus, methicillin-resistant S. aureus (MRSA), C. 

albicans, and C. krusei. Among the compounds, 

compound 18 demonstrated the highest potency, 

exhibiting a minimum inhibitory concentration 

(MIC) of 0.78 mg/mL against both S. aureus and 

C. albicans. The presence of a 1-naphthyl group at 

the N1 position of the benzimidazole was believed 

to contribute to this activity.55   

 
Goksu et al. synthesized derivatives of 5,6-

dimethoxynaphthalene-2-carboxylic acid 

(compounds 19 and 20) and assessed their in vitro 

antibacterial activity against pathogenic bacteria. 

The compounds exhibited inhibition zones ranging 

from 10 to 24 mm.56  
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Gulay Sahin et al. developed novel derivatives of 

5-(1-/2-naphthyloxymethyl)-1,3,4-oxadiazole-

2(3H)-thione, 5-(1-/2-naphthyloxymethyl)-1,3,4-

oxadiazole-2(3H)-one, and 2-amino-5-(1-/2-

naphthyloxymethyl)-1,3,4-oxadiazole from 1 or 2-

naphthol. They evaluated the antimicrobial 

activity of these compounds against 

Staphylococcus aureus, Escherichia coli, 

Pseudomonas aeruginosa, Candida albicans, C. 

krusei, and C. parapsilosis using the microbroth 

dilution method. All synthesized derivatives 

exhibited activity against the targeted organisms, 

with minimum inhibitory concentrations (MIC) 

ranging from 32 to 256 mg/ml. Notably, 

compounds 21, 22, and 23 demonstrated good 

activity (MIC = 64 mg/ml) against C. krusei, 

which was attributed to the presence of the 1,3,4-

oxadiazole ring.57   

 

 
Claudia G. T. Oliveira et al. synthesized 

derivatives of 1,4-naphthoquinone featuring a 

hydrazino side chain. The antimicrobial activity of 

diethyl 2-[(3-hydroxy-1,4-dioxo-1,4-dihydro-

naphthalen-2-yl)-hydrazono]-malonate 24 was 

found to be twice as effective against 

Staphylococcus aureus compared to Lapachol.58  

 
A.R. Jalilian et al. synthesized substituted 4,5-

dihydronaphtho[1,2-d][1,2,3]thiadiazole 

derivatives, with compounds 25 and 26 

demonstrating strong antifungal activity against 

Cryptococcus neoformans while exhibiting low 

toxicity. The substitution of NO2 with S and 

SO2NH2 led to a significant enhancement in 

antifungal activity against Cryptococcus 

neoformans, achieving a minimum inhibitory 

concentration (MIC) of 0.53 mg/mL, which was 

comparable to that of fluconazole and 

amphotericin B.59  
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Chung-Kyu Ryu et al. synthesized derivatives of 

3-substituted-1,4-dioxo-1,4-dihydronaphthalen-2-

ylthio-alkanoates. Compound 27, which has CH3 

groups at both the R1 and R positions, exhibited 

significant activity against Cryptococcus 

neoformans, S. schenckii, and T. mentagrophytes, 

with minimum inhibitory concentrations (MIC) 

ranging from 1.56 to 12.5 mg/mL, particularly 

when compared to fluconazole.60  

 
Erik Fuglseth et al. developed chiral derivatives of 

butenafine and terbinafine and assessed their 

effectiveness against Cryptococcus neoformans. 

The antifungal activity of both series (28, 29) was 

significantly influenced by the steric bulk and 

electronic properties of the substituents. (Fig.18).  

Substituting a hydrogen atom with a methyl group 

in the parent compounds (Butenafine and 

Terbinafine) resulted in a notable enhancement of 

antifungal activity, with minimum inhibitory 

concentrations (MIC) of 0.125 to 0.25 mg/mL. 

Conversely, ethyl substitution led to a reduction in 

activity, while substitutions with -CH2F, -CHF2, -

CF3, or -CN completely abolished antifungal 

effectiveness. Additionally, the (R)-enantiomer of 

N-(4-tert-butylbenzyl)-N-methyl-1-(naphthalen-

1-yl)ethanamine exhibited superior activity 

compared to the (S)-enantiomer of butenafine 

analogues.61 

 

Chung-Kyu Ryu et al., (2005) synthesized a 

series of 2-arylamino-5-hydroxy-naphthalene-l,4-

diones, 3-arylamino-5-methoxy-naphthalene-l,4-

diones [30] and tested for in vitro antifungal 

activity against the species Candida and 

Aspergillus niger.62  

 
Nagaraja et al., (2006)   synthesized 2-Aryl-2,3-

dihydronaphtho[2,1-b]furo[3,2-b]pyridin-4(1H) 

ones were synthesized from2-hydroxy-1-

naphthonitrile [31]. The compounds screened for 

antibacterial and antifungal activity  were found 

effective  against human pathogenic Gram positive 

and Gram negative bacteria and fungi.63  

 
Zeynep et al., (2006) studied the antimicrobial 

activity of certain chemically synthesized 

compounds. The compound containing 

naphthalene moiety. The compound 2-hydroxy-1-

napthalene with 6,7-dihydro-13H dibenzo [e,n] 

[1,4] doxomin-2,11 diamine [32] were studied on 

the Gram-negative bacteria like Escherichia coli 

(ATCC 25922) and Pseudomonas aeruginosa 

(ATCC 27853), the Gram-positive bacteria like S. 

aureus (ATCC 25923), MRSA (clinical isolate), 

Enterococcus faecalis (ATCC 29212) and fungi 

like Candida krusei (ATTC 6258) and Candida 

albicans (ATCC 10231). The compound was 

found to have potent antibacterial and antifungal 

activity.64    
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S. Sari et al., (2020) synthesized Naphthalene- 

Azole derivatives and tested against Candida 

species. The synthesized compounds [33-35] 

outperformed standard drug fluconazole in 

antifungal activity.65  

 
M. Nagy et al., (2020) synthesized original amino-

isocyanonaphthalene compounds [36] showing 

promising antifungal activity against Candida 

species.66 

 
Derya Osmaniye et al., ten new naphthalene-

chalcone derivatives were synthesized and 

evaluated for their anticancer, antibacterial, and 

antifungal properties. Notably, compound 37 

demonstrated significant activity against the A549 

cancer cell line with an IC50 of 7.835 ± 0.598 μM. 

It also exhibited antibacterial and antifungal 

effects. Flow cytometry analysis revealed that 

compound 37 induced apoptosis at a rate of 

14.230% and maintained 58.870% mitochondrial 

membrane potential. Additionally, it inhibited the 

VEGFR-2 enzyme with an IC50 of 0.098 ± 0.005 

μM, highlighting its potential as a therapeutic 

agent.67 

 
Research conducted by Sara Firas Jasim et al., a 

new series of naphthalene-based derivatives was 

synthesized and characterized using various 

spectral methods, including UV–Vis, FTIR, ¹³C-

NMR, and ¹H-NMR, to validate their chemical 

structures. An ADME study was performed to 

assess their pharmacokinetic properties and drug-

like characteristics. The potential of these 

derivatives as anti-infective agents was evaluated 

against pathogenic microorganisms through a 

broth microdilution assay, which included six 

aerobic gram-negative bacteria, four anaerobic 

bacteria, and two fungal strains.68 
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Research conducted by Rajesh Bhosale et al., 

novel amide-coupled naphthalene scaffolds (4a-l) 

were synthesized through an acid-amine coupling 

reaction of 2-(naphthalen-1-yloxy)acetic acid with 

various amines. These derivatives were tested for 

antibacterial, antifungal, and anti-malarial 

properties. Notably, compound 39 demonstrated 

impressive antibacterial activity with minimum 

inhibitory concentration (MIC) values between 

12.5 and 100 μg/mL against Escherichia coli, 

Pseudomonas aeruginosa, Staphylococcus aureus, 

and Streptococcus pyogenes. Additionally, 

compounds 39c, 39f, and 39i exhibited significant 

antifungal efficacy (MIC - 250 μg/mL) against 

Candida albicans, outperforming the standard drug 

griseofulvin.69 

 
Nikita A. Frolova et al., the focus was on exploring 

the structure-activity relationship (SAR) of a class 

of effective biocides, specifically bis-quaternary 

ammonium compounds (QACs) derived from 

dihydroxynaphthalene. Twenty gemini-QACs 

were tested against ESKAPE pathogens, revealing 

that several compounds demonstrated superior 

bacteriostatic and bactericidal properties 

compared to standard mono-QACs and were on 

par with leading gemini-QAC antiseptics. The 

SAR analysis suggested that while the linker 

conformation had minimal impact on efficacy, 

compound symmetry and lipophilicity were 

significant factors influencing antibacterial 

performance. Additional investigations, including 

time-kill assays and cytotoxicity tests, highlighted 

compound 40 as particularly promising, exhibiting 

2 to 3 times lower cytotoxicity and hemotoxicity 

than commercial QACs. Scanning electron 

microscopy (SEM) images showed that these 

gemini-QACs caused considerable membrane 

damage in strains of S. aureus and P. aeruginosa, 

underscoring their potential as effective antiseptics 

and disinfectants.70  

 
CONCLUSION 

In recent years, drug discovery and development 

with significant biological profiling have gained 

lot of importance in research. Even though, there 

is considerable adverse effects, the medicinal 

chemists have always tried to design drug 

molecules possessing maximum therapeutic 

activity and minimal toxicity. Naphthalene 

nucleus, whether from the natural origin or 

synthesized in the laboratory, has been explored 

widely for diverse biological activities viz. 

anticancer, antimicrobial, anti-inflammatory, 

antitubercular, antiviral, neurological disorders, 

cardiovascular disorders etc. Many naphthalene-

based molecules have been approved by FDA and 

are being marketed as therapeutics. The potential 

of naphthalene scaffold should be more explored 

through extensive research. This review 

incorporates the pharmacological aspects of 

chemically modified naphthalene-based molecules 

along with their activity profile. We also tried to 

include structural significance of different 

naphthalene containing molecules for the design 

and development of clinically relevant drug 

candidates. 
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