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Abstract 

dibenzofuran (DBF) are typical heterocyclic aromatic compounds (O-HETs), which can coexist with polycyclic aromatic 

hydrocarbons (PAHs) in combustion and pyrolysis conditions. In this review, Emphasis has already been placed on the reports 

on synthesis of  dibenzofuran derivatives with possessing anti-bacterial activities. It is not a comprehensive discussion of all 

such compounds, but is instead intended to illustrate the range of anti-bacterial activity possessed by such compounds, the 

variety of sources from which they can be synthesized, and the various synthetic methods by which they can be prepared. 

Compounds with reduced benzene rings (such as morphine and its derivatives) are not included in this review, nor are 

compounds in which an aromaticity is disrupted by alkylation, as with usnic acid. 

 

Keywords: dibenzofuran derivatives, anti-bacterial activities, Polychlorinated dibenzo-p-dioxins, 

Polychlorinated biphenyl. 

Introduction 

Polycyclic aromatic compounds (PACs), including 

polycyclic aromatic hydrocarbons (PAHs) and 

heterocyclic aromatic compounds (O-HETs), have 

become a considerable threat to the environment 

and human health because of their acute toxicity, 

mutagenicity, photoinduced toxicity, and 

carcinogenic potential [1, 2]. The emissions of 

PAHs are often associated with releases of NSO-

HETs, which have been reported to comprise up to 

10% and 40% of the total PAH emissions in tar-oil 

or coal tar and its water-soluble fraction, 

respectively [3–6]. dibenzofuran (DBF) are typical 

O-HETs, which are composed of a benzene ring 

and a furan ring. Furan ring are five-membered ring 

in which the heteroatom (Oxegen atom) have at one 

pair of non-binding valence shell electrons. DBF 

consist of two benzene rings fused together on 

either side of a furan ring, it has been found to be 

toxic and mutagenic [7]. DBF has been used as an 

insecticide, a component in heat-transfer oils, and a 

carrier for dyeing and printing textiles [8, 9]. 

Dibenzofurans are widely found in creosote, coal 

tar, and crude oils, as well as in some high 

temperature processes of waste incineration, 

tobacco smoke, aluminum manufacturing, forest 

fire, rubber, petroleum, fossil fuel, and coal and 

wood combustion [7, 10–18], and always coexist 

with other aromatic compounds, such as 

dibenzofuran drevatives [15,19–25]. Also, in 

general, it has been observed during recent 

references that synthetic organic chemistry has a 

distinct biological activity in all different applied 

directions [26-50]. Therefore, in this review, the 

focus will be on reports relating to the synthesis of 

dibenzofuran derivatives with demonstrated 

antibacterial activity. 

2. Physicochemical Properties of 

Dibenzofuran moity 

Dibenzofuran is a heterocyclic organic compound. 

It is an aromatic compound that has 

two benzene rings fused to a central furan ring. All 
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the numbered carbon atoms have a hydrogen atom 

bonded to each of them. It is a volatile white solid 

that is soluble in nonpolar organic solvents. It is 

obtained from coal tar, where it exists as a 1% 

component [51]. Dibenzofuran is thermally robust 

with a convenient liquid range. These properties, 

together with its low toxicity, are exploited by the 

use of DBF as a heat transfer agent [51]. It 

undergoes electrophilic reactions, such as 

halogenation and Friedel-Crafts reactions. Reaction 

of DBF with butyl lithium results in dilithiation 

[52]. Dibenzofuran is the precursor to the drug 

furobufen by Friedel-Crafts reaction with succinic 

anhydride. Dibenzofuran is a relatively non-toxic 

compound as evidenced by rats being unaffected 

after a 200-day diet consisting of 0.025 – 0.4% of 

DBF [51].  The polychlorinated dibenzofurans are 

however controversial and potentially dangerous. 

2.1. Health Hazard Information 

2.1.1. Acute Effects:  

No information is available on the acute effects of 

dibenzofuran in humans or animals [53].  

2.1.2. Chronic Effects (Noncancer):  

No information is available on the chronic effects 

of dibenzofuran in humans or animals. The U.S. 

Environmental Protection Agency (EPA) EPA has 

not established a Reference Concentration (RfC) or 

a Reference Dose (RfD) for dibenzofuran [54].  

2.1.3. Cancer Risk of dibenzofuran moiety:  

No information is available on the carcinogenic 

effects of dibenzofuran in humans or animals. EPA 

has classified dibenzofuran as a Group D, not 

classifiable as to human carcinogenicity [54, 55].  

2.1.4. Reproductive/Developmental Effects: of 

dibenzofuran moiety:  

No information is available on the reproductive or 

developmental effects of dibenzofuran in humans or 

animals. 

2.1.5. Hazard Summary:  

Exposure to dibenzofuran may occur from 

inhalation of contaminated air, or ingesting 

contaminated drinking water or food. No 

information is available on the acute (short-term), 

chronic (long-term), reproductive, developmental, 

and carcinogenic effects of dibenzofuran in humans 

or animals. Health effects information is available 

on the polychlorinated dibenzofurans; however, the 

U.S. Environmental Protection Agency (EPA) has 

noted that the biological activity of various 

chlorinated dibenzofurans varies greatly, thus, risk 

assessment by analogy to any of these more widely 

studied compounds would not be recommended. 

EPA has classified dibenzofuran as a Group D, not 

classifiable as to human carcinogenicity [56]. 

2.1.6. Sources and Potential Exposure: 

Occupational exposure may occur through 

inhalation and dermal contact, particularly at sites 

engaged in combustion/carbonization processes, 

such as coal tar and coal gasification operations 

[57]. Dibenzofuran is released to the ambient air 

from combustion sources. It may be found in coke 

dust, grate ash, fly ash, and flame soot. The general 

public may be exposed to dibenzofuran through the 

inhalation of contaminated air or through the 

consumption of contaminated drinking water or 

food [57, 58]. Dibenzofuran has been identified in 

tobacco smoke [57]. Dibenzofuran has been listed 

as a pollutant of concern to EPA's Great Waters 

Program due to its persistence in the environment, 

potential to bioaccumulate, and toxicity to humans 

and the environment [59].  

3. Syntheses of dibenzofuran derivatives. 

Dibenzofuran is a polynuclear aromatic compound; 

dibenzofuran is a mancude organic heterotricyclic 

parent that consists of a furan ring flanked by 

two benzene rings ortho-fused across the 2, 3- and 

4, 5-positions. It has a role as a xenobiotic.  It is a 

member of dibenzofurans, a polycyclic heteroarene 

and a mancude organic heterotricyclic parent [60]. 

3.1. Effective and straightforward route 

Effective and straightforward route has been 

accomplished for the synthesis of 

hexahydrodibenzo, furans based on rearrangement 

of a spirodihydrocoumarin [61]. In the course of 

these studies on the pharmacochemistry of 

dibenzofuran morphine-like analogs 24, it became 

necessary to improve and diversify the methods of 

stereospecific introduction of substituents (chiefly 

aminoalkyl groups) on the carbon 9b. The present 

time is mentioned that, note a synthetic way based 

upon the easy interconversion of 

spirodihydrocoumarin epoxide 2 to dibenzofuran 

structure 3. By this way, many have been 

synthesized several 4-hydroxy-6-methoxy-9b~-N-

alkylaminoethyl hexahydrodibenzofuran 

compounds 4. Spirocoumarin 15 is 

stereospecifically converted to epoxide 2 (yield: 

93%). The configuration of the epoxide ring was 

established by NMR, on the basis of data published 

by Tori and al.6-7. Comparing spectra of 

spirodihydrocoumarin 1 and of epoxide 2 shows 

that the allylic C4 and C4* signals are slightly 

shielded (1.4 and 1.9 ppm) and the homoallylic 

carbons C5 and Cg, bearing a cis-epoxide axial 

hydrogen are more shielded (2.4 and 2.8 ppm). 

Moreover, C3* is also strongly shielded (2.75 

ppm), probably by 1, 3 diaxial interaction related to 

epoxide ring. Furthermore, the signal of the two 

protons H3* which is a singlet becomes a doublet-

doublet in 2; such an effect is to be related to a cis 

configmation of epoxide and CH2-3'. 

3.2. The nucleophilic attack: 

The nucleophilic attack of primary or secondary 

amines proceeds regioselectively and results in 

opening lacton ring, generating a phenoxide ion 

which in turn attacks the oxiran with formation of 

https://pubchem.ncbi.nlm.nih.gov/compound/furan
https://pubchem.ncbi.nlm.nih.gov/compound/benzene
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dihydrodibenzofuran structure. It can be controlled 

compound 4a was identical with a sample obtained 

by a different synthetic approach 3 [62-67]. 
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Scheme 1. Synthetic routes for 1, 2, 3, 4, 4a, 9b-hexahydrodibenzo [b, d] furan derivatives, 4a-4c 

4. Anti-bacterial dibenzofurans: 

Dibenzofuran and it's derivatives have multi 

function in different fields because they have 

pharmacological [68-70], physiological [71], and 

antimicrobial properties [72-74].  Dibenzofuran has 

many physiological properties because of its 

structural relationship to morphine alkaloids [75]. 

Dibenzofuran and its derivatives cause the 

depression of respiration and sharp fall in blood 

pressure [74, 76]. Also, dibenzofurans have many 

pharmacological properties because they act as 

analgesic [77] and powerfull local anesthetics [78, 

79]. Dibenzofuran and its derivatives have a broad 

antimicrobial activity [74] therefore they have 

bactericidal action [80, 81].  

The antifungal activity was evaluated for the 

isolated dibenzofuran bis(bibenzyl)s against 

Candida albicans, clinical pathogenic fungus, they 

showed moderate antifungal efficiency [82].  

Two pyrazoline derivatives based on dibenzofuran, 

present excellent thermal stability and high 

fluorescence quantum yields, so it has a great 

interest as fluorescent probes and optoelectronic 

materials in organic light-emitting devices [83].  

Dibenzofuran dicationic derivatives were examined 

for anti-P. carinii activity in an immunosuppressed 

rat, all strong DNA binding agents were active 

compounds. Because of DNA binding played a key 

role in antimicrobial activity in dicationic 

compounds [84].  

Unusual dibenzofurans, preussiafurans, have been 

isolated through the fungus preussia sp. occurring, 

enantia chlorantha oliv, showed good 

antiplasmodial activity and moderate cytotoxicity 

[85].  

A natural product for dibenzofuran [86] embodied 

homoisoflavonoids designed by molecular 

hybridization and synthesized by a reaction of 2-

dibenzofuran carboxaldehyde with methyl acrylate; 

dibenzofurans screened for in vitro 

antimycobacterial activity against Mycobacterium 

tuberculosis were found to be active with MIC 12.5 

lg/mL [87].  

Copper (II) or zinc (II) complex of dibenzofuran 

derivatives of cyclen have been prepared and 

characterized, a fluorescence emission study 

revealed that the emission intensity of ligands is 

quenched by the addition of either Cu2
+ or Zn2

+. 

Seven dipeptide complexe derivatives of the form 

K[Pt(IV) (dipep)Cl(OH),] and K[ Pt( IV)-

(Hdipep)Cl,( OH) 2] were prepared, [88] these 

complexes suggested that the platinumcomplexes 

selectively inhibited the growth of fungal cells [88]. 

The synthesized copper (II) and cobalt (II) 

complexes of valine-derived via Schiff bases, 

biological studies of complexes had been carried 

out in vitro for antimicrobial activity against Gram-

positive, Gram-negative bacteria and human 

pathogenic fungi, showed a significant inhibition of 

the growth of Gram-positive bacteria 

(Staphylococcus aureus, methicillin-resistant S. 

aureus, Bacillus subtilis, Micrococcus luteus), and 

pathogenic fungi (Candida spp., Cryptococcus 

neoformans, Rhodothece glutinis,Saccharomyces 

cerevisia, Aspergillus spp., Rhizopus nigricans) 

tested and a moderate activity against Gram-

negative bacteria (Escherichia coli, Pseudomonas 

aeruginosa, Proteus vulgaris and Enterobacter 

aerogenes) tested. The in vitro cytotoxicity of 

complexes was evaluated, in which the complexes 

were found to be non-toxic to human erythrocytes 

even at a concentration 500 µg/mL [89].  

Kehokorins A–C, three novel dibenzofurans, have 

been isolated from field-collected fruit bodies of the 

myxomycete, Trichia favoginea var. persimilis, and 

their structures were elucidated by spectral data. 

Kehokorin A was a α-L-rhamnopyranoside of 

kehokorin B, while kehokorin C was a 1-

demethoxy analog of Kehokorin A was cytotoxic 

against HeLa cells with an IC50 value of 1.5 μg/mL 

[90]. Dibenzofurans, Kehokorins A–C, have been 

isolated from trichia favoginea var. persimilis, were 

cytotoxic against HeLa cells [91, 92].  

Peptides based on rhodamine B, dibenzofurans, had 

been carried out in vitro for Antibacterial activities 

compared to those of the antimicrobial peptides 

cathelicidin LL37 
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(Cathelicidin antimicrobial peptides are polypeptide 

that is primarily stored in the lysosomes of 

macrophages and polymorphonuclear leukocytes), 

magainin II (the magainins are a class 

of antimicrobial peptides found in the African 

clawed frog), and melittin (Melittin is a relatively 

short peptide consisting of 26 amino acids) [93]. 

Rhodomyrtoxin B (Fig. 1) has also demonstrated 

antibacterial activity. MIC values of 0.14 mM and 

0.28 mM against Bacillus cereus and 

Staphylococcus aureus, respectively, have been 

reported for this compound [94]. Structurally 

similar rhodomyrtoxin C has shown slightly less 

activity against two different strains of S. aureus, 

with MIC values of 0.9 mM and 7.2 mM [96]. Like 

rhodomyrtoxin B, rhodomyrtoxin C has been 

isolated from R. macrocarpa [95], and has also 

been isolated from Pilidiostigma glabrum [96].  A 

synthesis of rhodomyrtoxin C was reported in 1983 

by Sargent and coworkers [97]. Iodination of 1, 3, 

5-trimethoxybenzene followed by Ullmann 

coupling produced biphenyl 28 (Scheme 6). 

Heating 28 with hydriodic acid followed by 

methylation with iodomethane then provided 1, 3, 

7, 9 tetramethoxybenzofuran 29 in 24% yield 

starting from 1, 3, 5-trimethoxybenzene. Vilsmeier-

Haack formylation of 29 followed by reduction 

with Lithium aluminium hydride (LAH) gave 

alcohol 30. 
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Scheme 4. Synthesis of triol 23a. 

https://en.wikipedia.org/wiki/Antimicrobial_peptides
https://en.wikipedia.org/wiki/African_clawed_frog
https://en.wikipedia.org/wiki/African_clawed_frog
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Fig. 1. Structures of rhodomyrtoxins B and C. 

In 81% yield for the two steps. Further reduction to 

31 was accomplished by catalytic hydrogenation in 

near quantitative yield. These steps were then 

repeated to give the dimethylated derivative 32 in 

76% yield from 31. Two Friedel-Crafts acylations 

and demethylation using boron tribromide 

completed the synthesis of rhodomyrtoxin C. 

Structurally similar to the rhodomyrtoxins is the 

natural product achyrofuran (Fig. 2). This 

compound has been isolated from Achyrocline 

satureioides, which has previously been used as a 

medicinal plant in South America [98]. 

Achyrofuran has been found to be effective against 

a methicillin-resistant strain of S. aureus (NRS402), 

with a MIC of 0.12 mM. It is also effective against 

a methicillin-sensitive strain of S. aureus 

(ATCC25923) as well as Enterococcus faecalis 

(ATCC29212) with MIC values of 0.25 mM and 

3.96 mM, respectively [98]. 

Although no total synthesis of achyrofuran has been 

reported, a preparation of 39, dubbed “pre-

achyrofuran” has been reported by Kingsbury and 

coworkers [99] (Scheme 7). Prenylation of 1, 3, 5-

trimethoxybenzene followed by Vilsmeier-Haack 

formylation using oxalyl chloride afforded 36 in 

75% yield. Scandium triflate catalyzed diazoalkyl 

insertion gave acylated product 37 in 91% yield, 

but demethylation of 37 with boron tribromide 

proceeded in only 15% yield. A three step 

conversion of 37 into 38 was also reported which 

produced 38 in 65% overall yield from 37. This 

route consisted of reduction of the ketone to an 

alcohol, demethylation using trimethylsilyl iodide, 

followed by oxidation of the alcohol back up to the 

ketone using the Dess-Martin periodinane. 

Oxidative dimerization/cyclization of 38 using iron 

(III) chloride supported on silica gel afforded the 

final product 39 in 51% yield. 

The following year, Kantrowitz and coworkers 

reported the synthesis of achyrofuran analog 41 

(Scheme 8) [100]. Hexamethoxybiphenyl 28 was 

prepared in 67% yield from 1, 3, 5-

trimethoxybenzene in a fashion very similar to that 

shown in Scheme 6. Cyclization and demethylation 

was accomplished by treatment with HBr, and the 

resulting tetrahydroxydibenzofuran was acylated 

(albeit in low yield) to give 41. Though 

antibacterial activity was not reported for 41, it was 

found to inhibit fructose 1, 6-bisphosphatase [100] 

and, like achyrofuran itself which has shown 

significant antihyperglycemic activity [99], is thus 

of interest in the development of compounds for the 

treatment of diabetes. 

Though not as potent as the rhodomyrtoxins, porric 

acid D has also shown activity against S. aureus, 

with an MIC of 100 mg/mL (which corresponds to 

347 mM) [101]. This compound was isolated from 

an Alternaria marine fungus, but no synthesis of it 

has yet been reported (Fig. 6). 
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Scheme 6. Synthesis of rhodomyrtoxin C. 

Over the years, a number of compounds 

collectively known as boletopsins have been 

isolated from mushrooms of the genus Boletopsis 

[102-105]. At present, twelve different boletopsins 

have been reported, but all have the general 

structure shown below in Fig. 4, differing only in 

whether the oxygen substituents are protonated, 

acetylated, or methylated, and whether or not there 

is a second oxygen substituent on the non-fused 

aromatic ring. Different naming conventions have 

been used as each set of boletopsins was 

discovered, but recently a unified system of 

notation has been proposed in which all are named 

“boletopsin” followed by an Arabic number [105]. 

Though several of the boletopsins display weak 

antibacterial activity, one of the more active 

compounds is boletopsin 11 56 (Scheme 10). This 

compound (along with others) was tested against 

Staphylococcus epidermidis, Escherichia coli, 

Pseudomonas aeruginosa, and Mycobacterium 

smegmatis, with IC50 values (in mg/mL) of 242, 

424, 272 and 96, respectively, being reported [105]. 

Synthetic boletopsin 11 was subjected to the same 

panel of bacteria and produced similar results. For 

example, the IC50 value against P. aeruginosa was 

261 mg/mL, and the MIC value was 631 mg/mL 

[106]. Closely related to the boletopsins is 

cycloleucomelone (Fig. 5), which has been isolated 

from the same (and other) [102, 105, 107, 108] 

species of mushrooms, and has also shown weak 

antibacterial activity [105]. 

Recently a synthesis of three of the boletopsins (7, 

11 and 12) has been reported [106]. The syntheses 

began with chlorination of catechol with sulfuryl 

chloride to give 42 in excellent yield (Scheme 9). 

Methylation and bromination also proceeded in 

high yield, as did conversion to the corresponding 

boronic acid 44 via lithiationhalogen exchange and 

treatment with trimethylborate followed by acidic 

work-up. 4-Methoxyphenylboronic acid 45 was 

prepared similarly in unspecified yield. 

The third aromatic ring in the final product was 

derived from sesamol 46. Formulation via 

dichloromethyl methyl ether was followed by 

bromination in the presence of aluminum 

trichloride. The Lewis acid catalyst was found to be 

necessary for the introduction of both bromine 

atoms onto the ring (without it, only 

monobromination took place). Finally, the phenol 

was protected as its methoxymethyl ether to give 49 

in 53% overall yield from sesamol. 

With the three aromatic rings suitably substituted, 

their combination to give the boletopsins could 

begin. The synthetic approach they followed 

closely mirrored that reported by Takahashi and 

coworkers in their synthesis of Vialinin B [109] 

(see following section). Suzuki-Miyaura coupling 

of boronic acid 44 with aryl bromide 49 took place 

regioselectivity to give biphenyl derivative 50 

(Scheme 10), though this reaction turned out to be 

exceptionally sensitive to the presence of trace 

quantities of oxygen. A similar coupling of 45 with 

50 gave terphenyl derivative 51 in moderate yield. 

Baeyer-Villiger oxidation of the aldehyde proved 

somewhat problematic, though eventually reaction 

conditions were found that provided formate ester 

52 in reasonable yield. This ester could then be 
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cyclized to dibenzofuran 53 under Ullmanntype 

conditions by refluxing a pyridine solution of 52 in 

the presence of excess copper (I) oxide (isolation of 

the free phenol proved impractical owing to the 

instability of the compound). This then completed 

the formation of the basic ring system common to 

the boletopsins. Replacement of the methoxymethyl 

protecting group with a benzyloxycarbonyl group 

was accomplished in 72% overall yield, and was 

found to be necessary in order to accomplish the 

subsequent transformation of the methylendioxy 

group.  Product instability also plagued the 

subsequent three transformations, and thus 54 was 

converted into 55 as shown below without 

purification of any of the intermediates. 55 was 

obtained in 55% overall yield, and subsequently 

could be methylated in excellent yield to give 

boletopsin 11 in 56%. 

Demethylation of intermediate 55 using boron 

tribromide afforded boletopsin 7 in 57, and 

subsequent partial methylation of 57 then 

completed the synthesis of boletopsin 12 58. The 

boletopsin. 

12 prepared in this manner was contaminated with 

boletopsin 11, from which it could be separated by 

HPLC. The authors suggest that the desired 

selectivity of this final methylationwas due to the 

lower acidity of the last remaining phenolic group 

in 58, owing to the absence of any adjacent 

hydrogen-bonding groups. 
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Fig. 4. General structure of boletopsins. 
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Scheme 8. Synthesis of an achyrofuran analog. 
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Scheme 9. Synthesis of boletopsin precursors. 
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Scheme 10. Synthesis of boletopsins 7, 11 and 12. 
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O

OH
O

Cycloleucomelone

OH

OHO

HO  

Fig. 5. Structure of cycloleucomelone. 

A series of linear dipeptide derivatives (4–29) have 

been prepared and evaluated as antimicrobial agents 

via the synthesis of dibenzofuran-2-sulfonyl 

chloride (3). The compound (3) was then coupled 

with amino acid ester, at low temperature, in the 

presence of organic base, gave dibenzofuran-2-

sulphonyl-amino acid ester (4–7), which were 

converted to dibenzofuran-2-sulphonyl- hydrazides 

(8–11). The ester compounds were converted to 

dibenzofuran-2-sulphonyl-amino acid (12–14). The 

latter compounds (12–14) were coupled with 

different amino acid esters, gave the corresponding 

dibenzofuran-2-sulphonyl-dipeptide ester 

derivatives (15–19). The ester compounds (15–19) 

were converted to dibenzofuran-2-sulphonyl-

dipeptide (20–24), the hydrazinolysis of esters (15–

19) with alcoholic hydrazine hydrate afforded the 

corresponding hydrazides (25–29), respectively. All 

the newly synthesized amino acid and dipeptide 

compounds were fully characterized by means of 

their spectral data. The in vitro antimicrobial 

evaluation of the obtained compounds was tested 

against different types of pathogenic 

microorganisms: Gram-positive and Gram-negative 

bacteria, some of compounds were found to possess 

significant antimicrobial properties [38]. 

 

ClSO3H / CCl4

Na2CO3

O

POCl3 / PCl5

SO
3
Na

O

SO2Cl

(3)
(2)(1)

O

Scheme 11. Synthetic routes for dibenzofuran-2-sulfonyl chloride, 3 
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[8, R1=H], [9, R1=CH2OH], [10, R1=CH2Ph], [11, R1=CH2PheOH]

Scheme 21. Synthetic routes for compounds (4-11) 
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Scheme 21. Synthetic routes for compounds (12-29) 

A series of linear tripeptide derivatives (4–29) have 

been prepared and evaluated as antimicrobial agents 

via the synthesis of dibenzofuran-2-sulfonyl 

chloride (3). The compound (3) was then coupled 

with amino acid ester at low temperature in the 

presence of organic base gave dibenzofuran-2-

sulphonyl-amino acid ester (4, 5), which were 

converted to dibenzofuran-2-sulphonyl-amino acid 

(6, 7). The later compounds (6, 7) were coupled 

with different amino acid esters at low temperature 

in the presence of organic base gave the 

corresponding dibenzofuran-2-sulphonyldipeptide 

ester derivatives (8–11). The ester compounds (8–

11) were converted to dibenzofuran-2-sulphonyl-

dipeptide (12–15), respectively. The latter 

compounds (12–15) were coupled with different 

amino acid esters at low temperature in the 

presence of organic base gave the corresponding 

dibenzofuran-2-sulphonyl-tripeptide ester 

derivatives (16–19). The ester compounds were 

converted to dibenzofuran-2-sulphonyl-amino acid 

(20–23), respectively. The hydrazinolysis of esters 

(16–19) with alcoholic hydrazine hydrate afforded 

the corresponding hydrazides (24–27), respectively. 

The whole compounds were fully characterized by 

means of their spectral data. The in vitro 

antimicrobial evaluation of the obtained compounds 

was tested against seven strains; the different types 

of pathogenic microorganisms were Gram-positive, 

Gram-negative bacteria and fungi. Some of these 

compounds (16, 18, 20–22, 24, 25) and (26) were 

found to possess significant antimicrobial 

properties. The MIC values of the most active 

compounds against the test organisms Staph. 

aureus, Bacillus subtilis as Gram-positive as well as 

Escherichia coli, Klebsiella pneumoniae, 

Salmonella typhi, Pseudomonas aeruginosa, as 

Gram-negative was studied. It may be concluded 

that the suggested molecular structural features for 

these novel tripeptides based on Dibenzofuran-2-

Sulfonyl-[aromatic and hydroxy aromatic residues] 

seemed significant for prospectively investigable 

novel antimicrobial candidates [39]. 
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Scheme 14. Synthetic routes for compounds (6, 7) 
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Scheme 15. Synthetic routes for compounds (12-15) 
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Scheme 16. Synthetic routes for compounds (16-27) 
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5. Conclusions 

The previous literature reports conclude that highly 

oxygenated dibenzofurans may be extracted from 

many natural sources; many members of this group 

of compounds have exhibited significant 

antimicrobial   activity, which has led to various 

efforts focusing on their wholesome synthesis.  
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