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Abstract:  

Due to the increasing frequency of inflammatory illnesses and the rising costs to the global healthcare system as a result of 

longer life expectancies, these conditions have attracted a lot of attention. Corticosteroids and non-steroidal anti-inflammatory 

medicines, which are linked to a variety of side effects and toxicity risks, are often used in the long-term treatment of chronic 

conditions. Many investigators have committed their orientation to discovering and developing potent anti-inflammatory 

medications with minimal to no adverse effects. The effects of isatin are varied, making it a versatile substance. In addition 

to its effects on COX1, COX2, and other inflammation and analgesic-inducing precursors, isatin has been discovered to have 

many biological activities like anticonvulsant, antimicrobial, anti-neoplastic, anti-hypertensive, anti-tuberculosis, anti-HIV, 

antiulcer, and antiviral etc. In this study, we reviewed a few isatin derivatives that had been reported to have anti-inflammatory 

and analgesic properties and hence might be sources of anti-inflammatory drugs. This review study's objective was to offer 

some pertinent data for the creation of secure and efficient anti-inflammation and analgesic medications. 
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Introduction:  

Isatin's original name was Tribulin. Isatin, the source of 

indole, is known chemically as 1-H-indole-2,3-dione. In 

1841, Erdman and Laurent started producing this 

component by substituting indigo dye for chromic acid 

and nitric acid. Numerous plants, including Couroupita 

guianensis, Calanthe discolor, and Isatis tinctoria, contain 

the substance. The plant compounds melosatin alkaloids 

(methoxy phenylpentyl isatins) in Melochia tomentosa are 

an example of isatin. As a metabolic byproduct of 

adrenaline, isatin is also present in humans [1].  

 

Sumpter [2,] examined the chemistry of isatin for the first 

time, and Propp [3-4] updated it subsequently. Isatin is a 

cyclic compound with two cyclic rings, one of which is six 

members long and aromatic, and the other of which is five 

members long and antiaromatic. A nitrogen atom and two 

carbonyl groups are present in a five-membered ring that 

has both rings in the same plane. 

 

Isatin is made up of the indole nucleus as well as the keto 

and Y-lactum carbonyl groups. It experiences N-

substitutions, nucleophilic additions onto the C-3 carbonyl 

group, electrophilic aromatic substitution at positions C-5 

and C-7 of the phenyl ring, chemoselective reductions, 

oxidations, and ring expansions produces replacement and 

supplementary items. Isatin series can enter into N-

alkylation, N-acylation, Mannich, and Michael reactions 

through the primary amine group. Because of their wide 

availability and special capacity to act as both an 

electrophile and a nucleophile, isatins are prized 

ingredients in chemical synthesis. Isatin can be 

synthesized from many of the reactions like Sandmayer 

isatin synthesis, Stollen isatin synthesis, Martinet isatin 

synthesis, Gassman isatin synthesis and Metalation of 

anilide isatin synthesis. 

 

Isatins are a significant class of biologically active 

heterocyclic compounds that have great value in medicinal 

chemistry.  Because of their widespread distribution and 

special ability to function as both an electrophile and a 

nucleophile, isatins are crucial building blocks in the 

synthesis of organic compounds. Various biologically 

significant heterocyclic derivatives, such as aldehyde or 

ketonic components and primary aliphatic or aromatic 

amines, ammonia, hydrazine, hydroxylamine 

hydrochloride, semicarbazide, thiosemicarbazide and their 

substituted, pyrrolidine, quinolones and 2-oxindoles, etc., 

are synthesized. Several isatin derivatives in the 

development stage have been identified through a 

literature review as potential novel pharmaceuticals [5]. 

Isatin has a wide range of pharmacological actions, 

including effects on the central nervous system, anti-

inflammatory and analgesic [6-10], antituberculosis [11-

14], antimicrobial [15-24], anticonvulsant [25-26], 

antiviral [27-28], anti-helminthic [29], anti-HIV [30-33] 

and anticancer [34-36]. Animals' endogenous monoamine 

oxidase inhibitor was found to be primarily composed of 

the heterocyclic molecule isatin. The several substituted 

phenyl ring moieties, heterocyclic rings, and aliphatic 

system at the third position of the isatin that were reported. 

The indole moiety is being studied in an effort to develop 

better anti-inflammatory drugs as a result of the discovery 

of indomethacin [37] as an effective agent for the 

therapeutic treatment of anti-inflammatory disorders. 

 

 

Inflammatory illnesses, which include various forms of 

arthritis and acute and chronic inflammation, are a serious 

blow to humanity. The only method to protect against this 

terrible peril is to continuously hunt for newer non-

steroidal anti-inflammatory medications. A local tissue's 
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protective response to an external or endogenous assault is 

inflammation [38].  

 

Cyclooxygenase (COX), also known as prostaglandin 

synthetase, is an enzyme that facilitates the rate-limiting 

steps in the production of cyclic endoperoxides from 

arachidonic acid to produce prostaglandins (PGs) [39]. 

COX has been divided into COX-1 and COX-2 isoforms. 

COX-1 is responsible for the cytoprotective action on the 

GI tract, whereas COX-2 is responsible for the 

inflammation [40].  

 

Non-steroidal anti-inflammatory drugs (NSAIDs) have 

limited uses, because of adverse side effects; a common 

adverse effect is gastrointestinal toxicity, which can 

occasionally coexist with ulcer, hemorrhage, or 

gastroduodenal perforation issues.  In general mechanism 

COX-1 is inhibited, which results in this toxicity. Because 

of this, efforts are being made to create COX-2 selective 

inhibitors to lessen the negative effects. Studies have 

demonstrated that COX selective medications reduce the 

likelihood of gastrointestinal harm [41-42]. As selective 

COX-2 inhibitors, medications including celecoxib, 

rofecoxib, etoricoxib, and valdecoxib have received 

approval. The majority of NSAIDs, such as indomethacin, 

aspirin, ketoprofen, piroxicam and sulindac are mostly 

COX-1 selective. Ibuprofen, naproxen, diclofenac and 

others are thought to have a mixed effect on COX-1 and 

COX-2 [43]. Apoptosis induction, inhibition of adhesion 

molecule expression, decreased nitric oxide synthase, 

decreased levels of pro-inflammatory cytokines (tumor 

necrosis factor-, interleukin-1), altered lymphocyte 

activity, and changes to cellular membrane functions are 

additional mechanisms that may contribute to NSAID-

mediated anti-inflammatory activity [44].  

 

Anti-Inflammatory and Analgesic profile of Isatin:  

Seshaiah Krishnan Sridhar and Atmakuru Ramesh (2001) 

[45] were synthesized Schiff bases of isatin by reaction 

with some aormatic primary amines and simultaneously 

phenyl hydrazones from hydrazines. Then they followed 

by going through a reaction with formaldehyde and 

diphenylamine to create an entirely new series of the 

analogous N-mannich bases. 5-bromoisatin`s schiff base 

with naphthylamine, Mannich bases of 3-(1-

naphthylimino)-5-H isatin and Mannich bases of 3-(4-

methylphenylimino)-5-CH3 isatin were discovered to have 

most potent anti-inflammatory antipyretic and analgesic 

effects respectively. 4-methylphenylamine derivative was 

found to be most effective in the series.  

 

 

N
O

H2C R2

NR1R

R2 = H, -N(C 6H5)2 

R = H, Cl, Br

R1 =

Br

NH

CH3 H3CO

 
 

Maria Eline Matheus et al (2007) [46] designed to examine 

some substituted isatin on expression of COX-2 and 

inducible nitric oxide synthase (iNOS) proteins, tumor 

necrosis factor (TNF-α), production of prostaglandin E2 

(PGE2), nitric oxide (NO) induced by 

lipopolysaccharide/interferon-γ. Isatins lower NO and 

PGE2 levels by preventing the synthesis of TNF- and the 

expression of the proteins iNOS and COX-2. Our findings 

point to the possibility of using isatin and its derivatives as 

anti-inflammatory and anticancer medicines by inhibiting 

the iNOS and COX-2 enzymes. 

 

N

H

O

O

R

R= H, Cl, CH3, I, Br, F
 

Vijey Aanandhi Muthu kumar et al (2008) [47] A variety 

of secondary amines including ethyl methylamine, methyl 

propylamine, ethyl propylamine, aziridine, and azetidine 

was combined with 5-methyl and 3-substitutedpyridine 

thiosemicarbazide derivative of isatin in presence of 

formaldehyde to derive novel Mannich base of isatin. The 

analgesic efficacy of synthetic compounds was evaluated 

using the acetic acid induced writhing method, while 
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diclofenac sodium was employed as the reference drug in 

an investigation of the anti-inflammatory activity of 

synthetic compounds using the carrageenan induced paw 

oedema procedure. The Mannich bases with 4- & 6-methyl 

pyridine with ethyl methylamine, ethyl propylamine, 

aziridine, and azetidine showed significant anti-

inflammatory and analgesic effectiveness.  

 

N
O

H2C R

NNHCSNH

N
R2

R1

R =

R1 = H, CH 3

R2 = H, CH 3

N N N
N N

 
 

S. K. Sahu et al (2008) [48] Synthesized Mannich bases, 

by coupling 2º amines like dimethylamine, diethylamine, 

diphenylamine, morpholine, and piperazine with Schiff 

bases of 1-H-Indole-2,3-dione containing 2-Methyl-3-

aminoquinazolin-4(3H)-ones and its 6-bromo derivative. 

To investigate the analgesic and anti-inflammatory 

activities, tail immersion and carrageenan-induced rat paw 

edoema methods were used, respectively. Among the 

tested compounds, 6-bormo morpholinoaminomethyl, 

dibenzylaminomethyl and dihexylaminomethyl Mannich 

bases showed substantially better analgesic and anti-

inflammatory response.  

 

N

O

NN

N

O

CH3

R
N R1

R= H, Br

R1= N(CH3)2, N(C2H5)2, N(C6H5)2, N(C6H11)2

N
H

N

O

N

 
 

Mondal P et al (2010) [49] Aminothiazole based Schiff 

bases of isatin, its N-mannich bases, and Spiro isatin 

derivatives of isatin were prepared and investigated for 

their analgesic and anti-inflammatory activity using  acetic 

acid-induced and Carragenin-induced rat paw edoema 

process respectively. The synthesized substances were 

found to have favorable analgesic, and anti-inflammatory 

properties. 

 

R Nirmal et al (2010)[50] synthesized Schiff bases of 5-

fluoroimesatin with various aliphatic and aromatic 

aldehydes / ketones. Initially, 5-fluoroimesatin was 

prepared by reacting 5-fluoroisatin and para-amino aniline 

in the presence of alcohol. All synthesized compounds 

were screened for analgesic and anti-inflammatory 

activity using the tail-flick technique and carrageenan-

induced paw edema, respectively, with Diclofenac sodium 

as the standard. Results revealed that aliphatic substituted 

compounds like 1-methyl butylidene and 1-methyl 

ethylidene derivatives exhibited prominent activity, while 

substitution with cycloalkyl groups and electron-

withdrawing groups at the N-4 aryl ring led to a moderate 

decrease in activity.  
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N

H

O

N N R

R1
F

R=CH3, C2H5, C6H5, C6H4OCH3, C6H4NO2, C6H4Cl, C6H4OH

R1=H,C2H5, C6H5  
 

Chinnasamy R. P. et al (2010)[51] proposed the imesatin 

derivative of un-substituted isatin, prepared by coupling 

the isatin with p-phenylenediamine. Imesatin was then 

subjected to condensation with various aromatic 

aldehydes to form the desired compound. All molecules 

were assessed for their analgesic activity as per tail 

immersion method, using pentazocine as reference. The 

resultant statistical data expressed that electron-donating 

substituents such as 4-hydroxy-3-methyl and 3,4,5,-

trimethoxy exhibited significant effects in comparison to 

the electron-withdrawing groups when examined against 

the standard.   

 

N

H

O

N N R

 

Cl OH OCH3

NO2

OH

CH3 OCH3

OCH3

OCH3

OH

OCH3 NO2

N(CH3)2 -HC=HC

 
 

Chaubey Ajit Kumar and Pandeya S.N (2011) [52]2-

amino-pyridine containing Schiff bases  of 5-substituted 

(H, Br, NO2) 1-H-Indole-2,3-dione were synthesized, and 

their corresponding N-Mannich bases were prepared via 

refluxing some secondary amines like dimethylamine, 

diethylamine, isopropylamine, and piperazine in  the 

presence of formaldehyde and glacial acetic acid. The 

Resulting compounds were screened for their analgesic 

through the Eddy’s hot-plate and acetic acid-induced 

writhing techniques. The majority of 5-Br/NO2 substituted 

1-H-Indole-2,3-dione Mannich bases were showed 

noticeable effect.      
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R1 = -N(CH3)2, -N(C2H5)2, -NHCH(CH 3)2,  

N

N
O

H2C R1

NR

R = H, Br, NO 2
N
H

N

O

N

 
 

Ramachandran S. (2011) [53] reported novel Schiff bases 

with sulphanilamide, p-bromoaniline and PABA and 

Mannich bases with Ciprafloxacin of isatin derivatives. 

The analgesic and ulcerogenic potentiality of each drug 

were evaluated by a suitable method and observed that 

mostly molecules exhibited significant analgesic and 

ulcerogenic properties in comparison to the standard drug 

Diclofenac Sodium. 

 

 

N
O

H2C

NR1
R

N

N

N

O

F

O

OH

R = H, Cl, NO 2

NO2 Br

COOH SO2NH2

R1=

 
 

J. Panda et al (2012) [54] were produced Schiff bases 

when isatin interacted with a number of substituted 

anilines. In the presence of formalin, the Schiff bases 

reacted with the diphenylamine to form corresponding N-

Mannich bases. The resulting N-Mannich bases were 

examined for antibacterial, analgesic, and anti-

inflammatory activities using the established methods. 

The most significant action was shown by the investigated 

synthetic molecule having a chloro group. 

 

 

N
O

NR

C6H5

N

C6H5
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R= phenyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 3-

chlorophenyl, 4-chlorophenyl, 4-bromophenyl, 4-

fluorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 3-

Cl-4-F-phenyl, 2,4-dinitrophenyl, 4-Cl-2-nitrophenyl, 2-

Cl-4-nitrophenyl 

 

Saravanan Govindaraj et al (2012)[55] synthesized the 

quinazolinone derivatives with the incorporation of isatin 

molecules at its C-3 position and methyl or phenyl group 

at the C-2 position. It was possible by reaction of 2-

(methyl/phenyl)-4H-benzo[1,3]oxazin-4-one,  p-

aminobenzohydrazide, and isatin in appropriate 

conditions. The final compounds were obtained by 

reacting the above molecules with some secondary 

amines. For testing analgesic and anti-inflammatory 

activities, respectively, the tail-flick method and the 

carrageenan-induced foot paw edema test were used. It 

was commonly observed that 2-methyl quinazolinone 

analogs demonstrated more effective activity than 2-

phenyl quinazolinone analogs. Additionally, alkyl amino 

group-containing quinazoline derivatives and alicyclic 

amine-containing derivatives both showed significant 

activity, whereas aryl amino group-containing derivatives 

showed the least activity. 

 

 

N

O

O

NH
N

N

N

O

R
N

R1

R2

R= CH3, C6H5

N(R1R2)= N(CH3)2, N(C2H5)2, N(C6H5)2, piperazino, morpholino, piperidino
 

 

Chinnasamy Rajaram Prakash et al (2012) [56] 

synthesized the novel Schiff bases of isatin by a series of 

procedures. Initially, isatin was converted to its 5-nitro 

derivative by nitration, followed by the formation of its 4-

chloro benzyl chloride derivative.  Which was then 

subjected to reduction reactions to convert the NO2 group 

into its respective urea derivative. Additionally, these urea 

derivatives underwent hydrazine hydrate treatment to 

produce semicarbazide.  Finally, the desired imine 

compound was prepared by treating the above compound 

with various aromatic and heterocyclic aldehydes. The 

carrageenan-induced foot paw edema test and the tail-flick 

technique were used, respectively, for analgesic and anti-

inflammatory screening. Chloro or nitro compounds 

demonstrated strong action. The activity of fluoro and 

trifluoromethyl substituents increased along with 

lipophilicity. Indole and 5-methylfuran derivatives retain 

the same level of action as conventional drugs. The 

activity was somewhat decreased by electron-donating 

groups, including methyl, methoxy, and hydroxy 

substituted derivatives. 

 

N

O

O

H2C Cl

NHNH
NR
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Cl

F

CF3

NO2

CH3

OCH3 OH

N

H

NH2

O OHH3C
 

 

J. Panda (2012) [57] assessed N-Mannich bases of 1-H-

indole-2,3-dione for their analgesic and anti-inflammatory 

activity. Condensation of different aromatic amines with 

the C-3 C=O group of 1-H-indole-2,3-dione  produced 

Schiff bases and then these were subjected to the 

formation of N-Mannich bases using formalin and 

secondary amines. The chloro-substituted derivatives out 

of the screened molecules exhibited substantial activity.  

 

 

N
O

NR

ON

 
 

R R 

phenyl 4-bromophenyl 

2-nitrophenyl 4-fluorophenyl 

3-nitrophenyl 3-Cl-4-F-phenyl 

4-nitrophenyl 2,6-dichlorophenyl 

3-chlorophenyl 2,4-dinitrophenyl 

4-chlorophenyl 3,4-dichlorophenyl 

 

Chinnasamy Rajaram Prakash (2014) [58]  By replacing 

various aromatic aldehydes at the third position through 

the thiazole ring and the dimethylamino molecule at the 

N-1 position with formalin, a number of new Schiff and 

Mannich bases of isatin derivatives were synthesized. The 

tail-flick and carrageenan-induced paw edoema 

procedures, respectively, were used to assess each 

synthesized molecule`s analgesic and anti-inflammatory 

properties. Diclofenac sodium was used as the standard for 

the comparison. The compound with an unsubstituted 

phenyl ring exhibited low analgesic and anti-inflammatory 

activity as compared to the standard. Activity is enhanced 

with dimethyl amino and o-chloro substituted molecules, 

probably due to increase in lipophilicity. The lipophilicity 

was further improved, leading to better activity, when the 

para locations were filled with the methyl and chlorine 

groups. There was a decrease in activity upon the 

introduction of a methoxy, nitro, and hydroxyl group. 
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R

N
O

H2C N

NF N

S N

R = H, 4-CH3, 4-OH & 3-OCH3, 4-N(CH3)2, 4-OCH3, 3,4,5-(OCH3)3, 

4-Cl, 2-Cl , 3-NO2, 4-NO2, 4-OH, 2-OH
 

 

Jarapula Ravi et al (2016)[59] synthesized the Schiff bases 

of isatin with 2-hydroxybenzohydrazide. By using a 

carrageenan-induced paw edema technique, the 

compounds were investigated for in vivo anti-

inflammatory efficacy. The investigated molecules 5-Cl 

and 5-Br may be regarded as effective anti-inflammatory 

agents that are equivalent to indomethacin. However, 

compounds 5-Cl, 5-Br, 7-Cl, and 7-Br, derivatives with 

halo substitution at positions C-5 and C-7 of the isatin, 

showed significant effectiveness in edema reduction. In 

contrast, substances with alkyl and acetyl substitutions at 

position N-1 of the isatin, i.e., substances with CH3, 

COCH3 are next in the order of action in edema reduction, 

whereas substances 5-CH3, H, and 5 & 7 COOH displayed 

the least oedema reduction. 

 

 

N

O

N NH

O

R

R1

OH

R=5-CH3,5-Cl, 5-Br, 5-COOH, H, 7-Cl,7-Br, 7-COOH

R1= H, N-CH3, N-COCH3  
 

Pramod K. Sharma et al (2016) [60]The novel 

combinations based on isatin-triazoles have been 

generated and further subjected to Schiff bases preparation 

with hydroxylamine/aryl hydrazine. On the surface of 

human endothelial cells, all compounds were tested for 

their ability to prevent the production of Intercellular 

Adhesion Molecule-1 (ICAM-1) induced by TNF-α. 

According to the results, the electron-withdrawing group 

bromo substituent at C-5 of the isatin moiety significantly 

increased the anti-inflammatory potential of the produced 

compounds. Additionally, the anti-inflammatory action 

was increased fourfold when the 1,2,4-triazole ring and 

methoxy group (electron-donating) were added to the 

phenylhydrazone moiety.  

 



Pak Heart J 2023:56(02) 

ISSN:0048-2706 E-ISSN:2227-9199 
 

 

 

1505 
http://www.pkheartjournal.com 

X= H, Br

n-1,2

R=OH,HN-p-(C6H4)-OMe, HN-(C6F5)

N

O

NR
X

(CH2)n
N

NN

 
 

Rahul Hajare (2018) [61] reported Schiff’s bases of 5-halo 

substituted N-benzyl isatin with substituted aromatic 

amines. In comparison to the reference drug Aspirin, the 

test compounds possessed substantial anti-inflammatory 

and analgesic effects. According to research, the electron-

withdrawing group's presence does not affect the anti-

inflammatory activity, whereas a rise in electro-negativity 

improves the analgesic action. 

 

N

O

N
R1

NH R

R1=H, Cl, F, NO2

NO2

O2N

R=

 
 

Ibrahim Musab Mohamed (2018)[62] Diclofenac acid and 

C-5 and N-1 substituted  isatin were used to develop and 

produce Schiff's bases. By using Schiff's condensation 

reaction to create the compounds, their anti-inflammatory 

properties were then studied using the Carrageenan-

induced paw edema model with Diclofenac serving as the 

reference control. All substances showed a similar level of 

anti-inflammatory action to Diclofenac, as evidenced by 

the percentage inhibition of edema. A promising option for 

an anti-inflammatory drug with higher activity, COX-2 

enzyme selectivity, and fewer gastrointestinal side effects 

is the 5-bromo substituted compound, which demonstrated 

the highest in vivo activity. 

 

R1=H, Br

R2= H, CH2OH, (CH3 (CH2)9), (-CH2-ph)

NH

Cl

Cl

N

O

N
R1

R2

NH

O
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Sudhakar. B and M. Srinivasa Murthy (2019) [63] The 

synthesis and characterization of a variety of new Schiff 

bases of isatin derivatives using various 5-substituted N-

benzyl isatin derivatives with benzimidazole, and 

tryptamine were carried out. A carrageenan-induced paw 

edema technique was used to test the compounds' in vivo 

anti-inflammatory efficacy. When compared to the 10 and 

20 mg/kg dosages of the reference drug, the tested 

compounds had mild-to-moderate anti-inflammatory 

effects.

 

 

N

H

N

N

O

N
R

R1

N

O

N
R

R1

N
H

R1=H, NO2

R= H, Cl, CH3, NO2

 
 

Sara Zeeshan et al (2019) [64] examine the effects of the 

newly synthesized hydrazide derivatives N-pyrazoloyl 

hydrazone of isatin (PHI) and N-thiopheneacetyl 

hydrazone of isatin (THI) on inflammatory pain models 

that were produced by carrageenan and complete Freud's 

adjuvant (CFA) in both acute and chronic pain states. 

Assessing paw edema, mechanical allodynia, and 

mechanical and thermal hyperalgesia allowed to examine 

how mice behave in response to pain and inflammation. 

NF-B levels and the generation of cytokines were assessed 

using ELISA while Western blot analysis was used for the 

detection of I-B, p38, JNK, and ERK. PHI and THI 

decreased inflammation and pain in mice in a dosage-

dependent manner and showed substantial efficacy. So, 

through the suppression of inflammatory mediators, PHI 

and THI both exhibit strong anti-inflammatory and 

analgesic properties. 

 

 

N

N

NH

O

N

O

N
NH

O

N

O

N

S

 
 

Sarrah Sattar Jabbar et al (2019) [65] In order to evaluate 

the anti-inflammatory activity of a number of new isatin-

carbamate derivatives that were previously synthesized by 

condensation of 2,3-indolinendione with piperidine, 

hydrazine hydrate, and Boc-amino acids, paw edema 

induction with fresh egg albumin was used. Compound 

R=H, whose chemical structure was previously examined 

by IR and elemental analysis, was found to have the most 

potent anti-inflammatory activity when these compounds 

were compared with standard Diclofenac sodium. Most of 

the produced compounds were demonstrated significant 

anti-inflammatory activity. 
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N
O

N

N NHC

O

CH NH

R

C O

O

C

R=H, CH3, CH(CH3)2

 
 

Lahari Kosaraju and Sundararajan Raja (2020) [66] By 

inserting different benzylidene semicarbazide moieties 

and a dimethylaminomethyl group into the C-3 and C-1 

locations of the isatin nucleus, respectively, new Mannich 

and Schiff bases of isatin derivatives were generated. The 

analgesic, anti-inflammatory, and antibacterial properties 

of molecules were assessed using the tail-flick method, the 

carrageenan-induced foot paw edema technique, and the 

agar streak dilution method, respectively. Furthermore, 

the ulcerogenicity of effective derivatives was assessed. 

According to the study, compounds with a chlorine 

substitution exhibited potent analgesic and anti-

inflammatory effects as well as a low ulcer index. 

Furthermore, it was discovered that derivatives with 

electron-withdrawing groups were more potent than those 

with electron-releasing groups. From the tested 

compounds, 4-Cl-benzylidene semicarbazide moieties 

showed a more significant analgesic and anti-

inflammatory effect than the standard Diclofenac sodium.  

 

 

N

O

N NH

NH
S

O2N

N

N
R

R= H, 4-Cl, 4-CH3, 4-NO2, 4-OH, 4-OCH3, 4-N(CH3)2

3-Cl, 3-CH3, 3-NO2, 3-OH, 3-OCH3, 3-N(CH3)2  
 

 

 

Dantas L.L.S.F.R. et al (2020) [67] prepared (Z)-2-(5-

chloro-2-oxo-1,2-dihydro-3H-indol-3-ylidene)-N-

phenylhydrazinecarbothioamide from isatin and 

thiosemicarbazide as per the prescribed method.  For the 

compound, the carrageenan-induced paw edema model 

and the zymosan-induced air pouch model were used to 

evaluate the anti-inflammatory efficacy. The formalin test 

and the acetic acid-induced abdoming, writhing test were 

used to assess the antinociceptive effect. The paw edema 

assay indicated that all dosages of the chemical 

significantly reduced edema. The compound, which was 

used in all dosages, significantly decreased leukocyte 

migration and total protein concentration levels, according 

to the zymosan-induced air pouch model.  These findings 

showed that this molecule can interfere with cell 

migration, vascular permeability, and anti-inflammatory 

activity of edema. 
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N
H

O

Cl N NH

NH

S

(2Z)-2-(5-chloro-2-oxo-1,2-dihydro-3H-indol-3-ylidene)-N-phenylhydrazinecarbothioamide
 

 

Farshid Hassanzadeh et al (2021) [68] By reacting 

benzoate derivatives with hydrazine hydrate, 

benzohydrazide compounds were created. By treating 

isatin with benzo hydrazide derivatives, Schiff bases were 

created. Equivalent N-Mannich bases were produced 

when Schiff bases reacted with amine derivatives in the 

presence of formaldehyde and trifluoroacetic acid. When 

creating 2-hydroxybenzohydrazide, the end product was 

created by condensing the matching mannich base 

derivative with the precursor compound. The 

effectiveness of the resulting compounds' anti-

inflammatory activities was evaluated using the Croton 

oil-induced ear edema test. Out of the compounds tested, 

one that only had a small portion of mannich's base 

significantly reduced inflammation. The presence of both 

Mannich and Schiff base groups in compounds exhibited 

moderate anti-inflammatory activity. 

 

N
O

R3

N
R2

N R1
NH

O

R1= H, OH

R2 & R3= CH3

R2= H, R3=CH3, C2H5

N

H

O

N R1
NH

O

N
O

R3

N
R2

O

 
 

Varpe Bhushan Dnyandeo and Jadhav Shailaja Bhanudas 

(2021) [69] used Thiophene-2-ethylamine to create 

Schiff's base by reacting it with 5-Fluoroisatin. Mannisch 

bases were synthesized by reacting synthetically with an 

excess of 37% formaldehyde and equimolar secondary 

amines corresponding to the Schiff base. The in vitro anti-

inflammatory efficacy of the prepared compounds against 

BSA was evaluated. N-1-phenylpiperazine derivative had 

the maximum percent of inhibition among the produced 

conjugates. When compared to the conventional 

compounds, all revealed significant inhibition. Piperazine 

and hydrophobic substituents on the piperazine ring 

containing Mannich bases of the 5-Fluoroisatin-

thiophene-2-ethylamine Schiff base conjugate enhanced 

the anti-inflammatory activities. 
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N N
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N N O

N N
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Conclusion: 

Different diseases can cause inflammation, and 

inflammation can help diseases; therefore, there may be a 

bidirectional cycle where one causes the other. Synthetic 

anti-inflammatory medicines, which are typically used to 

treat inflammation and have a number of negative side 

effects, should not be used over an extended period of 

time. Anti-inflammatory medications are thus required, 

and they must be both efficient and secure. The study and 

development of efficient anti-inflammatory medications 

with minimal or no side effects have attracted the attention 

of many researchers. Isatin makes a major contribution to 

the search for new anti-inflammatory and analgesic 

molecules with prominent biological effects and a low 

ulcerogenic profile. The review revealed that substitution 

at N-1, C-3 and C-5 positions with a secondary amine, 

thiosemicarbazides, hydrazones, phenyl, pyridine and 

electron-withdrawing groups, respectively, showed better 

novel anti-inflammatory and analgesic moieties.   
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