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ABSTRACT: Mannich bases form promising group of compounds which could be a source of potential 

candidates for future drugs. The knowledge about their biological activities at the cellular and tissue level is 

needed to be explored. The toxicity of vital thiol group present in the microorganisms is attacked by the active 

units released by the Mannich bases. A number of bi-functional Mannich bases display anticancer and 

antitumor activities and are often formulated as prodrugs. The lipophilicity of Mannich bases and their metal 

complexes resist the growth of harmful microorganisms. As a result, the search for finding more effective new 

drugs is acquired more attention [1-3]. The presence of aminoalkyl Mannich side chain is essential to formulate 

water soluble antitumour agent.  The gatifloxacin Mannich derivatives showed excellent anticancer activity 

compared to the standard anticancer drug etoposide. Due to the versatile utility of the Mannich bases, we report 

here the synthesis of a new compound 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea (NMP)and its 

complexeswith variety of transition metals such as Co(II), Mn(II), Ni(II), Cu(II) and Zn(II). NMP was derived 

by reacting 4-nitrobenzaldehyde, morpholine and N-phenylurea. The ligand and its complexes were 

characterized using various analytical (Chemical assays, Melting point, Elemental analysis, TLC and TGA) 

and spectral studies (FT-IR, UV-Visible, 1H NMR, 13C NMR and Mass). The compound and its complexes 

were examined at various concentrations for DPPH free radical scavenging and anti-inflammatory activity.  
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1. INTRODUCTION 

Mannich reaction withstands a large diversity of functional groups which sustains a continuous 

growth in the field of organic chemistry and pharmaceutical chemistry. Mannich reaction provides a 

suitable method to introduce aminoalkyl substituent into a molecule. The Mannich derivatives exhibit 

better activity than the corresponding parent analogues. The outstanding evidences were observed 

from the surge of literature on Mannich reaction for their diversity and applications. [4] The special 

structural framework of the molecules renders them soluble in aqueous solvents upon protonation or 

alkylation. Hence, the bioavailability of the drug molecule is enhanced. This property facilitates the 

pharmacological usage of the biologically active analogues. The amino function also provides a good 

synthetic tool for the transformation to numerous other compounds due to its reactivity. A widespread 

and multifaceted pharmaceutical applications [5] including antibacterial [6], anthelmintic [7], 

antifungal [8], anti-inflammatory [9], antiviral [10] and analgesic [11] properties are prompted the 

researchers to find still more potential compounds. The investigation of new drugs and target specific 

delivery agents with enhanced efficacy is essential to counter the multi-drug resistant (MDR) tumors 

and microbial strains. [12] The other attractive chemical behaviours like electrochemical and catalytic 

activity also created interest widely to synthesis and characterize the Mannich bases [13-15]. The 

formation of Mannich base from the reactant mixtures is favoured by the nucleophilicity of substrate 

and pH of the reaction medium. [16] The compounds bearing nitrogen atom as hetero atom are 

playing unique role in medicinal chemistry; hence the combination of 4-nitrobenzaldehyde, 

morpholine and N-phenylurea was condensed as they were not yet reported. The amide unit present 

in the structural framework of the Mannich bases have strong ability to form metal complexes and 

enhance the absorption through bio-membranes by the disease causing microorganisms [17-22].  We 

aimed to link aldehyde and amide using morpholine by Mannich reaction. In continuation of our 

ongoing research program in the field of synthesis and bioactivity of medicinally important 

compounds we report the synthesis, characterization, DPPH free radical scavenging and anti-

inflammatory studies of a Mannich base, 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea and its 

complexes with a variety of transition metals such as Co(II), Mn(II), Ni(II), Cu(II) and Zn(II). 

2. MATERIALS AND METHODS 

All the chemicals were of AR grade and used without further purification unless otherwise stated. All 

the aromatic aldehydes were obtained from Avra Synthesis Pvt. Ltd., Hydrabad. Melting points of all 

the compounds were determined in open capillaries using melting point apparatus and are uncorrected. 

The homogeneity of compounds was checked by TLC on silica gel ‘G’ coated glass plates. IR spectra 

were recorded in KBr on Shimadzu FT-IR 8300 spectrometer at SRM University, Chennai. 1H NMR 

and 13C NMR spectra were recorded at Varian 400 MHz in Bruker Advance II instruments using 

DMSO-d6 as medium and TMS as an internal standard at SRM University, Chennai. Mass spectrum 

was recorded using HPLC+PDA+MS at SRM University, Chennai. DPPH free radical scavenging 
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and anti-inflammatory activities were carried by the prescribed standard procedure at Mariana Labs, 

Chennai. 

2.1 Synthesis of 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea (NMP) 

4-nitrobenzaldehyde, morpholine and N-phenylurea were taken in 1:1:1 ratio. 1.6 g of                        

4-nitrobenzaldehyde was taken in a round bottomed flask and 10 mL of ethanol was added.  To this 

solution 1.0 mL of morpholine in ethanol was added and stirred well for 15 min by keeping the 

reaction mixture on a magnetic stirrer. The solution was made to alkali by adding NaOH pellets. To 

this solution 1.3 g of N-phenylurea in ethanol was added and stirred. Stirring was continued under 

ice cold condition for about 8 h. The compound thus formed was filtered, washed and recrystallized 

using ethanol in hot condition (Scheme-1).  

Scheme-1 - Synthesis of 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea 

2.2 Synthesis of transition metal complexes  

A solution of 0.1 M of MCl2 (M=Co, Mn, Ni, Cu and Zn) in methanol and 0.2 M of 1-[morpholino(4-

nitrophenyl)methyl]-3-phenylurea in ethanol were added to a round bottomed flask and stirred well 

using magnetic stirrer for an hour (Scheme-2). The complex formed was filtered, washed with 

distilled water and crystallized from absolute alcohol.  

            Scheme-2 Synthesis of metal complexes  
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2.3 In vitro studies 

The newly synthesized compound, 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea (NMP) and 

its complexes were examined for antioxidant and anti-inflammatory actions by in vitro methods. The 

new compound was made up of from two different therapeutically active molecules; hence it is 

expected to yield good result on the evaluation of DPPH free radical scavenging activity and anti-

inflammatory activity. The presence of aminoalkyl chain in the backbone of the compound is a key 

feature which can make the compound as powerful medicinal agents.  

2.3.1 Antioxidant activity  

Oxidation process is playing a pivotal role and it produces free radicals in food, chemicals and also 

in metabolism. These free radicals function in processes of food spoilage, chemical materials’ 

degradation and also contribute to cause more than one hundred disorders in human beings. 

Antioxidants can considerably slow down the oxidation process of easy oxidizable substrates even at 

very low concentrations. Industries use antioxidants widely in order to prevent polymers oxidative 

degradation, auto-oxidation of fats, synthetic and natural pigments discoloration, etc.  The 

importance of antioxidants was extended to medical research in current scenario due to its unique 

property. The methods like ferric reducing antioxidant power (FRAP) assay, β-carotene/linoleic acid 

assay, rancimat method, inhibition of low-density lipoprotein oxidation, DPPH assay, etc., are 

employed for the estimation of efficiency of synthetic/natural antioxidants. This method diversity is 

essentially required because of the complexity of the analyzed substrates, often mixtures of dozens 

of compounds with different functional groups, polarity and chemical behavior. The DPPH assay was 

employed here as it is one of the best-known, frequently employed and accurate methods. DPPH (1, 

1-diphenyl-2-picrylhydrazyl) is a stable free radical because of its spare electron delocalization over 

the whole molecule. The delocalization causes a deep purple color (violet) with λmax around 520 nm. 

The substrate acting as a hydrogen atom donor can combine with DPPH on mixing and give a stable 

non radical form of DPPH with simultaneous change of the violet color to pale yellow. 

 

 

 

 

 

 

 

 

 

Graph– 1 DPPH free radical assay 

http://www.rjlbpcs.com/


Kannan et al  RJLBPCS 2018            www.rjlbpcs.com          Life Science Informatics Publications 

© 2018 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2018 Nov - Dec RJLBPCS 4(6) Page No.535 

 

The efficiency of antioxidant activity of each sample was assessed by DPPH free radical assay and 

quantified as percentage. The methodology described by Brand-Williams et al was adopted for the 

measurement of the DPPH radical scavenging activity. 1 mL of 0.1 mM of DPPH solution in methanol 

was mixed with 1 mL of sample solution of varying concentrations (50, 100, 150, 200 and 250µg/mL). 

The mixture of DPPH and methanol was used as the control and Butylated Hydroxyanisole (BHA) 

was used as the reference. The mixture of methanol and sample served as blank. The reaction was 

carried out in triplicate and the decrease in absorbance was measured at 517 nm after 30 minutes of 

incubation in dark room at room temperature using UV-Vis spectrophotometer, graph-1. The 

inhibition % was calculated using the following formula.  

Inhibition % =  
(Control Absorbance –  Test Absorbance) 

Control Absorbance x 100
 

2.3.2 In vitro Anti-inflammatory Activity 

Inflammation is the local response of living mammalian tissue to injury, due to any agent or aid. It is 

a defense reaction of body in which the injurious agents diffuse and remove the necrosed cells and 

tissues. [23] Inflammation that continues unattended can also lead to a host of diseases, such as hay 

fever, atherosclerosis, rheumatoid arthritis and recent studies include lung cancer. Because of these 

dangers, the human body closely regulates inflammation.  When a tissue is injured, prostaglandin 

synthesis increases in that tissue. The prostaglandins are the mediators of inflammation and also they 

sensitize the pain receptors at the nerve endings by lowering the threshold of response to painful 

stimuli. Moreover, it allows the other mediators (histamine, bradykinin, 5HT etc.,) which cause 

inflammation to intensify activation of the sensory neurons. Thus, a drug that prevents synthesis of 

prostaglandins will be effective in treating pain due to inflammation. The mechanism of action 

involves the inhibition of cyclooxygenases enzymes in the arachidonic acid cascade for synthesis of 

prostaglandins. [24-26] Inflammation is also a complex process, which involves occurrences such as: 

the increase of vascular permeability, increase of protein denaturation and membrane alteration. The 

denatured proteins lose their biological function and it is a well-documented cause of inflammation. 

Many disease conditions and surgical procedures are associated with pain and inflammation. The 

currently available analgesic and anti-inflammatory agents such as aspirin, diclofenac, indomethacin, 

ibuprofen, naproxen and others are carboxylic acid derivatives and are associated with ulcerogenic 

effect. The current approach follows prodrug concept in order to mask the ulcerogenic effect by 

converting the carboxylic group to some other functional groups such as amide, ester, aldehyde or 

ketones.  The N-substituted Mannich bases containing aminoalkyl chain such as cocaine, dyclonine, 

tutocaine, tanitidine, phenindamine, triprollidine, amodiaquin, ethacrynic acid, procyclidine, 

trihexyphenidyl, molindone, zolpidem, fluoxetine and propoxyphene are used clinically as agents for 

ulcergonic effects. 
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A solution of 0.2% (w/v) of BSA was prepared in a tris Buffer Saline and pH was adjusted to 6.8 

using glacial acetic acid. To different concentrations of the sample (1-5 mg/mL), 5 mL of 0.2% w/v 

BSA was added. The control system was prepared as 5 mL 0.2% (w/v) BSA solution with 50 μL 

methanol.The test tubes were heated to 72ºC for 5 minutes and then cooled to room temperature. The 

absorbance of these solutions was determined in a UV-Vis spectrophotometer at wavelength of 660 

nm. The percentage of inhibition of precipitation (denaturation of the protein) was determined on a 

percentage basis relative to control. 

3. RESULTS AND DISCUSSION 

3.1 Elemental Analysis 

The synthesized compound was assigned with a molecular formula as C18H20N4O4 and the same was 

confirmed by the elemental analysis. The results show 1:2 (metal: Ligand) stoichiometry for all the 

complexes and it confirms the general formula as [C36H44N8O10M] Cl2. The analytical data of the ligand 

and their complexes are given in Table-1.  The high molar conductance of the chelates in DMF 

supports the electrolytic nature of metal complexes. [26, 27] 

Table 1: Physical properties  

 

 

 

 

 

   
 

 

Dyclonine Procyclidine Phenindamine Triprollidine Zolpidem 

Compounds Molecular formula 
Melting / 

Decomposition 

temperature 

Conductance 

(Ω−1cm2mol−1in 10-3) 

NMP C18H20N4O4 [M. Wt = 356] 169ºC -- 

Mn(II)-NMP [C36H44N8O10Mn] Cl2 173ºC 198 

Co(II)-NMP [C36H44N8O10Co] Cl2 175ºC 184 

Ni(II)-NMP [C36H44N8O10Ni] Cl2 179ºC 182 

Cu(II)-NMP [C36H44N8O10Cu] Cl2 182ºC 163 

Zn(II)-NMP [C36H44N8O10Zn] Cl2 186ºC 160 
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Table 1a: Elemental analysis  

3.2 FT-IR spectra 

The ligand and its metal complexes were analyzed by IR spectroscopy. The results were used to diagnose 

ionic and covalent bonds associated with coordination compounds.  IR spectroscopy suggests that when 

metal ion combines with the ligand to form complex, its vibrational spectra expected to change. The 

change in the vibration can be related to molecular symmetry or with the change in the individual 

frequency (Fig-1a – 1f). The metal complex spectra were compared with ligand spectrum. The salient 

features of IR spectrum of a ligand and complexes are summarized in Table-2. In the spectral studies of 

ligands and metal complexes only few absorption frequencies related to groups involved in the complex 

formation, like carbonyl υ(C=O), aliphatic υ(C-H), aromatic υ(Ar-H), amine υ(C-N), ether υ(C-O-C), 

υ(M-N) and υ(M-O) were considered. The νC-H of alkanes and aromatics are observed usually in the range 

of 3173-2810 cm-1. The characteristic IR band observed at 2963 - 2981 cm-1 is attributed to the νArC-H.  

The band found at 2845 - 2932 cm-1 is designated to νAliC-H. The presence of C=O and C-N has been  

proved  by the band exposed at 1647 cm-1 and 1343 cm-1 respectively. A downward shift of the νC=O 

band by 50 to 70 cm-1 in complexes showed that the C=O group of N-phenylurea is coordinated to metal 

ion through carbonyl oxygen. The νCNC of morpholine is shifted downward by 49 cm-1 in the spectra of 

all the complexes advocating that the coordination is through N atom of morpholine. The medium 

intensity bands observed in the range 546 cm-1 and 430 cm-1 for all the complexes are due to the νM-O 

and νM-N respectively [28-30]. The broad bands appearing from 3348 to 3559 cm-1 approve the presence 

OH stretching. After interpretation of IR data, the bidentate nature of the ligand and the mode of 

coordination which occurs through N and O atoms to the metal ions were ascertained. 

Compounds Molecular formula Color 
Elemental analysis % Calculated (Found) 

C H N O 

NMP C18H20N4O4 Yellow 
60.67 

(55.27) 

5.6   

(4.9) 

15.7 

(15.02) 

17.9 

(17.06) 

Mn(II)-NMP [C36H44N8O10Mn] Cl2 Brown 
49.43 

(47.2) 

5.0 

(4.8) 

12.81 

(11.6) 

18.3 

(17.5) 

Co(II)-NMP [C36H44N8O10Co] Cl2 Yellowish green 
49.21 

(48.5) 

5.0 

(4.8) 

12.75 

(12.5) 

18.22 

(17.6) 

Ni(II)-NMP [C36H44N8O10Ni] Cl2 Reddish Brown 
49.22 

(48.3) 

5.0 

(4.7) 

12.76 

(11.9) 

18.23 

(17.8) 

Cu(II)-NMP [C36H44N8O10Cu] Cl2 Green 
48.9 

(48.2) 

4.98 

(4.88) 

12.69 

(11.98) 

18.13 

(17.89) 

Zn(II)-NMP [C36H44N8O10Zn] Cl2 Brown 
48.8 

(47.5) 

4.97 

(4.57) 

12.66 

(11.95) 

18.09 

(17.9) 
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            Table 2: Characteristic IR bands (cm-1)  

Entry Compound 

Band assignment, cm-1 

υH2O υ Ar-H υAli-CH υC=O υC-N-C υC-O-C υM-N υM-O 

1. NMP - 2927 2858 1533 1123 1016 -- -- 

2. Mn(II)-NMP 3568 2980 2929 1448 1074 1015 430 546 

3. Co(II)-NMP 3346 2923 2845 1443 1111 1006 443 545 

4. Ni(II)-NMP 3349 2981 2933 1450 1075 1018 460 533 

5. Cu(II)-NMP 3449 2981 2858 1449 1075 1016 498 544 

6. Zn(II)-NMP 3348 2981 2932 1448 1075 1013 469 509 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-1 FT-IR Spectra  

3.3 Electronic spectra 

The values obtained from UV-visible spectroscopy (Fig - 2a – 2e) helped to arrive at the conclusion 
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for the structure of ligand and its complexes. The relationship among constituent groups of metal 

complexes was assigned using these data.  The spectra were recorded in the range of 250-900 nm at 

room temperature using 10-3 M solution with DMSO as a solvent. The electronic transitions [31-34] 

were interpreted and summarized, Table-3. 

Table 3: UV-Vis. Spectral and magnetic data  

Figure-2 UV spectra of NMP and its complexes 

Entry Compounds 
Absorption 

Transition 
Magnetic 

moment (BM) 
Geometry 

Nm cm-1 

1. Mn(II)-NMP 
246 40,650 6A1g→4E1g, 

5.82 Octahedral 
364 27,472 6A1g→4T2g 

2. Co(II)-NMP 
258 38,759 4T1g(F) →4T2g(P) 

3.84 Octahedral 
326 30,675 4T1g(F) →4A2g(F) 

3. Ni(II)-NMP 

254 39,370 π →π*  

2.86 

 

Octahedral 290 34,482 3A2g(F) →3T1g(F) 

302 33,112 33A2g(F)→3T1g(P) 

4. Cu(II)-NMP 
250 40,000 

π →π* 2.74 Octahedral 
300 33,333 
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3.4 1H NMR spectrum 

It was recorded in DMSO-d6 medium using TMS as an internal standard at SRM University and the 

spectrum is shown in Figure-3.  The peaks obtained from 1H NMR spectrum were suggested that the 

synthesized compound contains 20 protons and also helped to ascertain the chemical environments 

of these hydrogen’s.  The chemical shift from 7.42  to 7.72 ppm is because of the aromatic protons 

of phenylurea. The triplets appeared at 3.51 ppm and 2.50 ppm is due to the CH2-O-CH2 andCH2-N-

CH2 protons of morpholine ring respectively.  The aromatic protons, ortho     to -CH group 

appeared as a doublet at 7.73 ppm whereas the protons meta to –CH group appeared as a doublet at 

8.13 ppm.  The signals found at 5.68 ppm and 5.82 ppm are corresponding to –NH and –CH protons 

respectively. The 1H NMR experimental data was supported by the data obtained from the ChemDraw 

16.0 software.   

 

 

 

 

 

 

 

Figure-3 1H NMR spectrum of NMP 

3.5 13C NMR spectrum 

13C NMR spectrum was recorded in DMSO-d6 medium using TMS as an internal standard at SRM 

University and the spectrum is shown in Figure-4.  It was concluded that the synthesized compound 

has 18 carbons in its skeleton. Chemical shift values helped to predict the chemical environments of 

these carbons. The peaks observed from 121.8 ppm to 129.16 are due to the presence of aromatic 

carbons of phenylurea.  The chemical shift found at 155.6 ppm is attributed to carbonyl carbon.  The 

aromatic carbons of phenyl ring, ortho to –CH group, appeared at 129.41 ppm whereas the protons 

meta to –CH group appeared at 129.16 ppm.  The other carbons of the same ring were showed the 

peak at 147.61 ppm and 148.26 ppm. The peaks at 66.81 ppm and 49.61 ppm are due to CH2-O-CH2 

and   CH2-N-CH2 carbons of morpholine ring respectively. The chemical shift at 87.19 ppm is 

attributed to the aliphatic carbon. 
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Figure-4a 13C NMR spectrum of NMP 

 

3.6 Mass spectroscopy (LC-MS) 

The Mass spectrum was recorded at SRM University, Chennai, by electro ionization mode, Figure-

4b. The spectrum shows a molecular ion peak at m/z=355, which confirms the assigned molecular 

mass to the 1-[morpholino(4-nitrophenyl)methyl]-3-phenylurea. The intense signal at m/z = 100 is 

due the final fragment after the removal of nitro phenyl and phenylurea units. 

 

 

 

 

 

 

 

Figure-4b Mass spectrum of NMP 

Scheme-3 Fragmentation scheme  
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3.7 Antioxidant activity 

DPPH radical scavenging activity method was chosen for screening the compound and its complexes 

on their potentiality as antioxidant. Their efficiency at varying concentrations were tabulated, Table 

4. The scavenging activity of all the samples increases with increasing the dosage level and are 

presented in figure 5a – 5f. The Mn-NMP (98.89 % at 5 mg/mL) has shown the maximum activity 

followed by NMP (97.78 % at 5 mg/mL), Zn-NMP (88.89 % at 5 mg/mL), Ni-NMP (87.78 % at 5 

mg/mL), Cu-NMP (84.44 % at 5 mg/mL) and Co-NMP (78.89 % at 5 mg/mL). The order of efficiency 

is followed as Mn-NMP>NMP> Zn-NMP> Ni-NMP> Cu-NMP> Co-NMP (Graph-2). The profound 

antioxidant activity could have been stimulated by more electron donating groups present in the 

structure of the ligand.  It is believed that the hetero atoms present in morpholine moiety and 

phenylurea units are responsible for effective antioxidants by scavenging radicals. The heteroatoms 

combined with an amide group may also increase the antioxidant activity of ligand and its complexes 

[35]. 

Table 4: Antioxidant activity  

Sample 
% Inhibition 

EC50 (mg/mL) 
1 mg/mL 2 mg/mL 3 mg/mL 4 mg/mL 5 mg/mL 

NMP 68.89 75.56 82.22 92.22 97.78 <1 

Mn- NMP 41.11 66.67 72.22 88.89 98.89 1.29 

Co- NMP 15.56 50 61.11 68.89 78.89 2 

Ni- NMP 47.78 57.78 63.33 77.78 87.78 1.31 

Cu- NMP 47.78 56.67 73.33 80 84.44 1.09 

Zn- NMP 70 74.44 84.44 86.67 88.89 <1 

 

 

 

 

 

 

 

 

Graph-2 Antioxidant activity 
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Figure-5: Antioxidant activities  

3.8 Anti-inflammatory Activity 

The anti-inflammatory activity was also examined for all the above said samples and is presented in 

figure 6a – 6e. The potentiality studied at varying concentrations was recorded in Table-5. The anti-

inflammatory activity increases with increasing the concentration can be read from the graph-3.   

The highest anti-inflammatory activity was observed in the complex Mn- NMP (98.75 % at 5 mg/ml) 

followed by Zn- NMP (97.5 % at 5 mg/mL), NMP (96.25 % at 5 mg/mL), Ni- NMP (93.5 % at 5 

mg/mL), Co- NMP (92.5 % at 5 mg/mL), and Cu- NMP (82.50 % at 5 mg/mL). The effectiveness of 

anti-inflammatory activity can be ordered as follows; Mn- NMP> Zn- NMP>NMP>Ni- NMP>Co- 

NMP>Cu- NMP.  

Table 5: Anti-inflammatoty activity  

Sample 
% Inhibition 

EC50 (mg/mL) 
1 mg/mL 2 mg/mL 3 mg/mL 4 mg/mL 5 mg/mL 

NMP 60 71.25 77.5 86.25 96.25 <1 

Mn- NMP 57.5 75 87.5 90 98.75 <1 

Co- NMP 40 60 65 82.5 92.5 1.59 

Ni- NMP 46.25 57.5 67.5 83.75 93.5 1.36 

Cu- NMP 52.5 68.75 78.75 82.5 85 <1 

Zn- NMP 57.5 65 83.75 87.5 97.5 <1 
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Graph-3 Anti-inflammatory activities of NMP and its complexes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Anti-inflammatory activities  

4. CONCLUSION 

Mannich base and its complexes have been synthesized, characterized and evaluated for antioxidant 

and anti-inflammatory activity.  The suitable analytical (Chemical tests, Elemental analysis and 

TLC) and spectral studies (FT-IR, UV-Visible, 1H NMR, 13C NMR, Mass and TGA) have been 

employed to elucidate their structures.  As the spectral results supported the structures, the further 

attempt has been made in vitro studies such as antioxidant and anti-inflammatory. Their potentiality 

in antioxidant and anti-inflammatory activities was highly appreciable. High efficiency against the 

hazardous bioprocesses of the above said compound and its complexes are due to the presence of 

more hetero atoms in their structures. It was enhanced further due to the presence of electron releasing 

amide linkage in it. In both the activity studies, the lowest effectiveness was found at 84.4, which is 
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highly potential comparing the other drugs reported already.  The complexes obtained from 1-

[morpholino(4-nitrophenyl)methyl]-3-phenylurea, which was derived from the combination of 4-

nitrobenzaldehyde, morpholine and N-phenylurea could reasonable be used as an effective drug for 

antioxidant and anti-inflammatory activity. These results could also be of social interest to both 

pharmaceutical companies and research institutes in mapping, designing and developing new drugs. 
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