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This study synthesizes and identifies novel heterocyclic compounds derived from 1H-benzo[f]indole-2,3-dione. The 
target compounds were synthesized through Schiff 

Keywords: 

Heterocyclic compounds occupy a prominent position in organic and medicinal 
pharmaceuticals, agrochemicals, and materials science. Among these, 

nitrogen- frameworks in natural 
products and synthetic drugs [1, 2]. The 1H-benzo[f]indole-

moiety, represents a versatile starting material for the synthesis of novel heterocyclic 
of complex molecular architectures 

through nucleophilic addition, cyclization, and 
development of compounds with unique physicochemical properties and biological 

ability of isatin derivatives to intercalate into DNA and 
induce interferon secretion. 
analogous benzoisatin derivatives, although their interferon-inducing activity is also 

benzo[f]indole-2,3-dione, limited studies have been conducted to explore its 
utility in synthesizing and 
characterizing new heterocyclic derivatives derived from this core 

potential biological properties of the synthesized compounds to expand their 

2.1. Chemicals, and instrumentation 
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3.1. Synthesis of Schiff Base Derivatives 1-4: [9-11] 

 

Figure 1 Synthesis of Schiff Base Derivatives 

3.1.1. (Z)-3-((3-nitrophenyl)imino)-1,3-dihydro-2H-benzo[f]indol-2-one (1) 

3.1.2. (Z)-3-((4-nitrophenyl)imino)-1,3-dihydro-2H-benzo[f]indol-2-one (2) 

3.1.3. (3Z,3'E)-3,3'-(pyridine-2,3-diylbis(azanylylidene))bis(1,3-dihydro-2H-benzo[f]indol-2-one) (3) 

3.1.4. (Z)-3-((3-hydroxyphenyl)imino)-1,3-dihydro-2H-benzo[f]indol-2-one (4) 
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Table 1 Some Physical Properties of Schiff Base Derivatives 

Comp. Chemical Formula Rf m.p. °C Yield% Color 

1 C18H11N3O3 0.64 200-202 80% Orange 

2 C18H11N3O 0.65 210-212 85% Orange 

3 C29H17N5O2 0.54 212-214 88% Orange 

4 C18H12N2O2 0.7 208-210 89% Orange 

3.2. Synthesis of Imidazolidine Derivatives by [3 + 2] cycloaddition reaction [1H-4H] and [1T-4T]  

 

Figure 2 Synthesis of Imidazolidine Derivatives 

3.2.1. 4'-((1H-imidazol-4-yl)methyl)-1'-(3-nitrophenyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione (1H) 

3.2.2. 4-((1H-indol-3-yl)methyl)-1-(3-nitrophenyl)spiro[imidazolidine-2,3'-indoline]-2',5-dione (1T) 

3.2.3. 4'-((1H-imidazol-4-yl)methyl)-1'-(4-nitrophenyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione (2H) 
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3.2.4. 4'-((1H-indol-3-yl)methyl)-1'-(4-nitrophenyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione (2T) 

3.2.5. 1',1'''-(pyridine-2,3-diyl)bis(4'-((1H-imidazol-4-yl)methyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione) 
(3H) 

3.2.6. 1',1'''-(pyridine-2,3-diyl)bis(4'-((1H-indol-3-yl)methyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione) (3T) 

4'-((1H-imidazol-4-yl)methyl)-1'-(3-hydroxyphenyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione

3.2.7. 4'-((1H-indol-3-yl)methyl)-1'-(3-hydroxyphenyl)spiro[benzo[f]indole-3,2'-imidazolidine]-2,5'(1H)-dione (4T) 

Table 2 Some Physical Properties of Imidazolidine Derivatives 

Comp. Chemical Formula Rf m.p.°C Yield% Color 

1H C24H18N6O4 0.65 220-222 80 Light Orange 

1T C29H21N5O4 0.68 222-224 82 Light Orange 

2H C24H18N6O4 0.64 202-204 93 Burnt Orange 

2T C29H21N5O4 0.61 217-219 93 Burnt Orange 

3H C37H29N11O4 0.73 221-223 90 Orange 

3T C47H35N9O4 0.7 218-220 88 Orange 

4H C24H19N5O3 0.55 211-213 85 Burnt Orange 

4T C29H22N4O3 0.5 214-216 84 Burnt Orange 
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• synthesized compounds 
on a broader range of cancers. 

• Exploration of Antimicrobial Activity: Conduct in-depth studies to evaluate the antimicrobial efficacy of the 
prepared compounds against various resistant strains of bacteria and fungi for possible pharmaceutical 
applications. 

• Development of Derivatives: Continue synthesizing new derivatives of imidazolidine by reacting Schiff base 
derivatives with other bioactive compounds such as peptides or natural products to explore their 
multifunctional applications in medicine and agriculture. 

• In Vivo Studies: Perform comprehensive preclinical evaluations of the anticancer properties of the synthesized 
compounds using animal models to better understand their therapeutic potential and safety profiles. 

• Environmental Applications: Assess the potential use of synthesized compounds in agrochemistry, such as 
bio-pesticides or plant growth regulators, due to their expected biological activity and environmental 
compatibility. 

• Mechanistic Studies: Investigate the detailed mechanisms of action of these compounds on cellular pathways 
in both microbial and cancer models to elucidate their therapeutic targets and optimize their efficacy. 
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