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Abstract— New series of 4-(2-(3-(substituted phenyl) acryloyl) phenoxy)-phenyl-2-(1,3-dio 

xoisoindolin-2-yl) acetamides, and N-(4-(substituted phenoxy) phenyl)-2-(1, 3-dioxoisoindolin -2-

yl) acetamides were synthesized. Synthesis of these compound design in two scheme (A & B)The 

initial step of the reaction in scheme A, involve the reaction phthalic anhydride with and glycine 

yielded 2-(1, 3-dioxoisoindolin-2-yl) acetic acid, further chlorination of this product form yielded 2-

(1, 3-dioxoisoindolin-2-yl) acetyl chloride. The second step involves the reaction para-bromoaniline 

and yield N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-yl) acetamide, the basic moiety was obtain 

by the reaction of hydroxyl chalcone i.e 4-(2-(3-(substituted phenyl) acryloyl) phenoxy)-phenyl-2-

(1,3-dio xoisoindolin-2-yl) acetamides. Scheme B was design to substitute to bromide group on the 

4th position in the respective compound with the phenol group and further change the R with H,4-

CH3, 4-Cl, 2-Br, 3,4-Cl, 2-NO2, 4-Br, 4-NO2, 4-OCH3 and 2-Cl.  The confirmation of the newly 

synthsized compound by interpreting the essential analysis, spectral data, and alternative synthetic 

routes, Twenty of the synthesized compounds were screened for their antibacterial activity against 

S. aureus, and E. coli whereas AK1, BK1 and BK2 were  the potential compound in this study. 

They were showing the highest antibacterial activity against the two selected microorganisms. The 

antifungal activity of these compounds was also tested against C. albicans and A. niger . 

Compounds AK4, and BK5 exhibited the best antifungal activity against C. albicans and A. niger 

in all the synthesized compound in series A & B respectively.  The 4-(phenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dio xoisoindolin-2-yl) acetamides synthesized compound could show the 

bacteriostatic property through binding to cell membrane, previous studies shows that phthalimide 

moiety have potential to interaction with cytochrome P450 enzyme’ of  the fungus due to the their 

aromatic character further impair ergosterol synthesis  of the fungal cell  membrane results 

abnormalities in the fungus cell. The comparative study few of the selected, newly synthesized 

compounds validated moderate to good antimicrobial and antifungal effect were also compared with 

the standard drug ampicillin and clotrimazole respectively. 

   

Keywords— Hydroxyl chalcone, Ampicillin, Clotrimazole, Phthalimide , Antimicrobial,  

Antifungal  
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I. INTRODUCTION   

Repeated use of the antibiotics in narrow to broad infection is the main cause of the Antimicrobial 

resistance, it is a life-threatening problem in all over the world in the last two decades. Pathogens 

are accountable for common infections have developed resistance to antimicrobials agent, it directly 

impact to global health and placing a massive burden on the sector of health services [11]. The 

exploration of new bioactive or synthetic agents has become enormously significant for stimulating 

health and in the advancement of more efficient antimicrobials [9]. Isoindoline-1, 3-dione 

(phthalimide) derivatives have been demonstrated to exhinbit various biological activities, such as 

anticancer [9] anti-inflammatory [, monoamine oxidase-B inhibitory potency [13], α-glucosidase 

inhibitory,anti-amyloid-β aggregation, antiepileptic [5], and AChE inhibitory activity [10]. Nitogen 

(N) atom in the heterocyclic ring of  Phthalic anhydride along with two unsymmetrically 

unsaturated C-X functional groups  on the five-membered indole core exhibit the point of attraction 

to the various researcher [3]. However, this exceptional arrangement of the atom enhanced the 

difficulty of its synthetic pathways. In addition, glycine further para-bromoaniline is a privileged 

support for the design and development of new chemicals structure. Moreover, molecular modelling 

showed the intermediary moiety  2-(1, 3-dioxoisoindolin-2-yl) acetic acid, 2-(1, 3-dioxoisoindolin-

2-yl) acetyl chloride , N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-yl) acetamide,  and 4-(2-(3-

(substituted phenyl) acryloyl) phenoxy)-phenyl-2-(1,3-dio xoisoindolin-2-yl) acetamides has been 

obtain after with the chemical reaction of hydroxyl chalchone[2]. This research has been design by 

introducing two scheme (A & B) for the synthesis of new compounds is shown in Fig. 4 and 5. The 

synthesized compound  4-( phenyl) acryloyl) phenoxy)-phenyl-2-(1,3-dio xoisoindolin-2-yl) 

acetamides could obstruct the growth of bacteria through binding to cell membrane, of the bacteria 

and the phthalimide scaffold might have potential interaction with the fungus due to the aromatic 

character of that moiety interacted with enzyme [8]. They inhibit the cytochrome P450 enzyme’and 

thus impair ergosterol synthesis cascade of membrane abnormalities in the fungus [17]. However, 

newly synthesized moiety active against certain bacteria as well as fungus, but the mechanism is not 

illustrated till now (compound B, Fig. 2) [34]. Starting with these findings, we were working the 

hybridization approach to alter the structure of the basic moiety that improve and reduce the 

resistance for multiple chemical /drug expanding their biological activity [36].  

 

II MATERIALS AND METHODS 

All chemicals and solvents were purchased from Sigma, CDH and Himedia. All chemicals used 

were of analytical grades and purified before used. The Glass wares were cleaned and dried before 

the use. 

Chemistry 

General Method Melting points of the synthesized compounds were determined by open capillary 

method and are uncorrected. The IR spectra of synthesized compounds were recorded in potassium 

bromide discs on Perkin Elmer RX1. The 1H NMR spectra were recorded on a Bruker DRX-300 

spectrophometer at 300 MHz in CDCl3 and DMSO containing TMS as internal standard. All 

chemical shift values are reported in ppm (δ) (rauf et al) The reactions progress was monitored by 

thin-layer chromatography (TLC) using silica gel G and spots were visualized in an iodine chamber 

[34]r. All the test compounds were recrystallized, dried and kept under vacuum desiccator. The 

computational properties (Physicochemical properties) of test compounds were computed by free 

online software (Chem Draw 12) and test compounds further subjected to biological evaluation 

against microbial strains for their antimicrobial activity [13]. 

 

Synthesis and Characterization of Compounds 

Series A:  Synthesis of isoindoline derivatives (AK1-10) 

Step I. Synthesis of 2-(1, 3-dioxoisoindolin-2-yl) acetic acid (3)  

Procedure A mixture of 2.96 gm (0.02 mole) of phthalic anhydride (1) and 1.50 gm (0.02 mole) of 

glycine (2) was taken in a 200 ml of beaker and heated for 30 minutes with continuous stirring at 
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150-155 0C by using oil bath.  After cooling, the solid material was dissolved in hot methanol and 

the filtrate solution was diluted with 50 ml water and allowed to give crystalline product [23]. 

Step II. Synthesis of 2-(1, 3-dioxoisoindolin-2-yl) acetyl chloride (4) 

Procedure 2.05 gm (0.01 mole) of 2-(1, 3-dioxoisoindolin-2-yl) acetic acid (3) was dissolved in 

100 ml of chloroform in a RBF and 1.45 ml (0.2 mole) of thionyl chloride was added. The reaction 

mixture was refluxed for 6 hr. The solvent and excess of thionyl chloride was removed under 

reduced pressure.  The resulting solid residue (4) was recrystallized from acetone. 

Step III. Synthesis of N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-yl) acetamide (5) . 

Procedure 2.23 gm (0.01 mole) of 2-(1, 3-dioxoisoindolin-2-yl) acetyl chloride (4) and 1.72 gm 

(0.02 mole) of para-bromoaniline (5) was dissolved in 100 ml of anhydrous acetonitrile in a 250 ml 

RBF. 2.76 gm (0.02 mole) anhydrous potassium carbonate was added. The reaction mixture was 

refluxed with stirring for 12 hr. The reaction mixture was filtered and solvent removed under 

pressure.  The resulting solid residue was recrystallized from acetone afforded the compound (5). 

 

General procedure for the synthesis of hydroxychalcone (HC1-10) 

Equimolar amount of ortho-hydroxyacetophenone and substituted benzaldehyde was dissolved in 

ethanol (50 ml) and aqueous potassium hydroxide (40%, 15ml) was added to it and stirred for 12 h 

at room temperature. The reaction mixture was kept overnight and then it was poured into crushed 

ice and acidified with dilute hydrochloric acid. The solid separated was filtered and dried to obtain 

the various hydroxychalcones[9]. 

 
OH

COCH3

1-(2-hydroxyphenyl)ethanone

CHO OOH

Substituted benzaldehyde hydroxychalcones

RR

(i)

 
 

Scheme 1. Reagents and conditions: (i) Potassium hydroxide, stir at room temp for 12 hr 

        

Step IV. Synthesis of 4-(2-(3-(substituted phenyl) acryloyl) phenoxy)-phenyl-2-(1, 3-dio 

xoisoindolin-2-yl) acetamides (AK1-10) 

 
 

Scheme 1. Reagents and conditions: (i) Anhydrous acetonitrile, anhydrous potassium carbonate, 

reflux. 
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General procedure of the synthesis of 4-(2-(3-(substituted phenyl) acryloyl) phenoxy)-phenyl- 

2-(1, 3-dioxoisoindolin-2-yl) acetamides (AK1-10) 

1.077 g (0.003 mole) of N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-yl) acetamide (6) and 0.003 

mole of substituted hydroxychalcone (7) was solubilize in 100 ml anhydrous acetonitrile in a 250 

ml RBF.  0.82 gm (0.006 moles) then anhydrous potassium carbonate was added in the mixture 

[24]. The reaction mixture was refluxed with stirring for 12 hrs. The reaction mixture was filtered 

and solvent removed under pressure.  The final product was recrystallized from ethanol the 

compound (AK1-10) [27]. 

 

Series B:  Synthesis of isoindoline derivatives (BK1-10) 

General procedure of the synthesis of N-(4-(substituted phenoxy) phenyl)-2-(1, 3-dioxoisoindolin -

2-yl) acetamides (BK1-10) 

 

NCH2CONH

O

O

NCH2CONH

O

O

O

N-(4-bromophenyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (6)

HO

(i)

R

Substituted phenols (7)

R

Br

 
N-(4-(substituted phenoxy) phenyl)-2-(1, 3-dioxoisoindolin -2-yl) acetamides (BK1-10) 

 

Scheme 2. Reagents and conditions: (i) Anhydrous acetonitrile, anhydrous potassium carbonate, 

reflux. 

 

General procedure of the synthesis of N-(4-(substituted phenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamides (BK1-10) 

1.077 g (0.003 mole) of N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-yl) acetamide (6) was 

dissolved in anhydrous acetonitrile in a 250 ml RBF. 0.003 mol of substituted phenol (7) and 0.82 

gm (0.006 mole) anhydrous potassium carbonate was added. The reaction mixture was refluxed for 

12 hrs. The reaction mixture was filtered and solvent removed under pressure.  The obtained residue 

was recrystallized from ethanol afforded the compound (BK1-10). 

 

III Computational Studies 

A set of physicochemical properties was computed for the target compounds as well as standard 

drugs Ampicillin and Clotrimazole by using Chem 3D Ultra version 12.0 free software programs. 

The observations are depicted in Tables 7 & 8. The log P values, and other physicochemical 

descriptors include topological polar surface area, Connolly solvent accessible surface area (SAS, 

A2), Connolly molecular surface area (MSA, A2), Connolly solvent excluded volume (SEV, A3), 

molecular weight (MW), molar refractivity (MR), and Ovality were computed for test the 

compounds along with standard drugs by online software. The physicochemical descriptors include 

MW, logP, MR, Connolly Accessible Area, Connolly Molecular Area, Connolly Solvent Excluded 
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Volume, Ovality and tPSA are the major factors responsible for affecting the antimicrobial 

activity[30]. 

The lipophilicity of a molecule is a well-recognized as a crucial physicochemical factor that 

conditions the biological activity of a drug candidate. It determines not only the transport of 

molecules through biological membranes but also their ability to undergo complexation with blood 

proteins and binding to receptors. Knowledge of lipophilicity helps us understanding 

pharmacokinetic properties; including absorption, distribution, metabolism, and excretion (ADME) 

processes, as well as toxicity[43]. The lipophilicity of test compounds was for series A (4.21-5.42) 

and Series B (2.91-4.16) and within the range as compare with standard drugs which clearly shown 

penetrability of lipophilic cell membrane of bacteria by the test compounds.  

The topological polar surface area (TPSA) as a chemical descriptor for passive molecular transport 

through membranes. TPSA allows for prediction of transport properties of drugs and has been 

linked to drug bioavailability. The topological polar surface area (tPSA) is a measure of a 

molecule’s hydrogen bonding capacity and its value should not exceed certain limit. Generally, it 

has been seen that passively absorbed molecules with a TPSA > 140 Å2 are thought to have low 

oral bioavailability.  Results showed TPSA of test compounds for series A (92.78-144.59) and 

Series B (75.71-127.52) and within the range as compare with standard drugs and showed good oral 

bioavailability [46] 

Molecular size is an important descriptor as most physicochemical properties and many biological 

properties are strongly size-related. Molecular size can be assessed in different ways. The molecular 

weight is easily calculated from the molecular formula. Also a simple atom count can be seen as a 

crude measure of molecular size. Molecular size is generally important for the permeability of 

compounds. The great majority of drugs on the market have molecular weights between 200 and 

600 Daltons. Results showed molecular weight of test compounds for series A (502.52-592.59) and 

Series B (372.37-451.27) and within the range as compare with standard drugs[35]. 

Another size descriptor is the molar refractivity, which is directly related to the molar 

volume (molecular weight divided by the liquid density) and a function of the refractive index of 

the liquid, thus containing information about polarizability of the molecules. Molar refractivity 

(MR) descriptor is related to specific interactions with a target molecule and the electronic effects in 

the biological–chemical interaction, mainly for allosteric effects of interactions between the ligand-

receptor. Results showed the molar refractivity of test compounds were for series A (144.36 -

166.11) and Series B (102.22- 111.43) and within the range as compare with standard drugs.  

Ovality is defined as the ratio between the surface of the molecule and the surface of a sphere with 

the same volume [37]. Results showed the Ovality of test compounds were for series A (1.5734-

1.8080) and Series B (1.5999- 1.6272) and within the range as compare with standard drugs.  

The other descriptors values like Connolly solvent accessible surface area (SAS, A2), Connolly 

molecular surface area (MSA, A2) and Connolly solvent excluded volume (SEV, A3) of test 

compounds were within the range as compare with standard drugs38]. 

.   

 
Fig. 1 Bacterial growth 
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Fig. 2 Antimicrobial effect of Ampicillin 

 

 
Fig. 3 Microscopy of the Fungal Growth   

 

 
Fig. 4 Effect of the Clotrimazole of on Fungal Growth 

 

 
Fig. 5 Effect of AK1 on the growth of E.Coli 
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Fig. 6 Antifungal effect of AK4 compound 

  

 
Fig. 7 Antifungal effect of BK5 

 

 
Fig. 8 Zone of inhibition of Synthesized Compound (AK1-AK10) against Staphyococcus and 

Escherichi coli 
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Fig. 9 Zone of inhibition of Synthesized Compound (AK1-AK10) against Candida albicans and 

Aspergillus niger 

 

 
 

Fig. 10 Zone of inhibition of Synthesized Compound (BK1-BK10) against Staphyococcus and 

Escherichi coli 

 

 
Fig. 11 Zone of inhibition of Synthesized Compound (BK1-BK10) against Candida albicans and 

Aspergillus niger 
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Table 1. The physical parameters of the hydroxychalcones (HC1-10) 
S.No Cpd. Code R M.P. (o C) Rf (n-Hexane: Ethyl acetate: 1:1) 

1.  HC1             H 80-82 0.91 

2.  HC2 3-NO2 79-81 0.85 

3.  HC3  4-CH3 62-64 0.96 

4.  HC4  4-F 63-65 0.84 

5.  HC5  2, 3,4-OCH3 61-63 0.90 

6.  HC6  2-OCH3 90-92 0.89 

7.  HC7 4-N(CH3)2 52-54 0.88 

8.  HC8 2-NO2 60-62 0.68 

9.  HC9   3,4,5 -OCH3 105-107 0.74 

10.  HC10 4-Br 64-66 0.70 

 

Table 2: Physicochemical properties of Series A (AK1-10) 
Cpd. Code. MWa MRb tPSAc CAAd CMAe CSEVf Ovg Log P 

AK1 502.52 144.36 92.78 685.57 377.89 349.99 1.5734 4.59 

AK2 547.51 NC 144.59 827.62 454.41 389.79 1.7609 4.74 

AK3 516.54 150.26 92.78 825.54 451.40 386.65 1.7587 5.08 

AK4 520.51 144.77 92.78 800.50 436.38 372.98 1.7415 4.75 

AK5 592.59 166.11 120.47 901.65 505.07 441.12 1.8023 4.21 

AK6 532.54 151.61 102.01 728.55 402.99 373.10 1.6078 4.46 

AK7 545.58 159.54 96.02 868.12 477.98 412.40 1.7839 4.88 

AK8 547.51 NC 144.59 710.74 395.36 367.70 1.5928 4.74 

AK9 592.59 166.11 120.47 913.22 505.78 439.96 1.8080 4.21 

AK10 581.41 152.05 92.78 827.48 452.92 389.85 1.7549 5.42 

Clotrimazole 344.84 102.07 15.6 542.70 286.36 270.17 1.4168 5.19 

Ampicillin 349.40 89.37 112.73 526.59 282.00 285.27 1.3456 -0.2 

 

Table 3. Physicochemical properties of Series B (BK1-10) 

Cpd. Code. MWa MRb tPSAc CAAd CMAe CSEVf Ovg Log P 

BK1 372.37 102.22 75.71 626.41 326.92 274.16 1.6018 3.04 

BK2 386.40 108.12 75.71 657.66 345.60 291.06 1.6271 3.53 

BK3 406.82 106.83 75.71 649.84 341.44 292.55 1.6021 3.6 

BK4 451.27 109.91 75.71 656.52 346.67 294.53 1.6193 3.87 

BK5 441.26 111.43 75.71 670.09 354.73 306.6 1.6131 4.16 

BK6 417.37 NC 127.52 662.96 350.49 297.26 1.6272 3.26 

BK7 451.27 109.91 75.71 659.61 347.12 294.26 1.6224 3.87 

BK8 417.37 NC 127.52 668.32 351.61 300.86 1.6193 3.26 

BK9 402.40 109.47 84.94 671.81 353.16 301.56 1.6239 2.91 

BK10 406.82 106.83 75.71 647.783 341.01 292.60 1.5999 3.6 

Clotrimazole 344.84 102.07 15.6 542.70 286.36 270.17 1.4168 5.19 

Ampicillin 349.40 89.37 112.73 526.59 282.00 285.27 1.3456 -0.2 

 

MWa: Molecular Weight, MRb: Molar Refractivity, tPSAc: Topological Polar Surface Area, 

CAAd: Connolly Accessible Area, CMAe: Connolly Molecular Area, CSEVf: Connolly Solvent 

Excluded Volume, Ovg: Ovality 
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Table. 4 Spectral Data of Synthesized Compound (AK1 to AK10) 

Cpd. Code R(substitution) Spectral Data 

AK1 H IR (KBr) υ (cm-1): 3370, 3090, 2970, 1730, 1620, 

1590, 1430, 1310, 1251, 1120; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.20-6.64 (17H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.20-5.11 (2H, CH=CH). 

AK2 3-NO2 IR (KBr) υ (cm-1): 3370, 3088, 2968, 1730, 1620, 

1588, 1430, 1310, 1251, 1118; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.21-6.60 (16H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.21-5.12 (2H, CH=CH). 

AK3 4-CH3 IR (KBr) υ (cm-1): 3368, 3088, 2968, 1728, 1618, 

1588, 1430, 1312, 1250, 1120; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.24-6.62 (16H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.20-5.12 (2H, CH=CH), 3.80 

(3H, CH3). 

AK4 4-F IR (KBr) υ (cm-1): 3370, 3090, 2968, 1728, 1620, 

1590, 1430, 1312, 1250, 1120; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.22-6.63 (16H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.21-5.10 (2H, CH=CH). 

AK5 2, 3,4-OCH3 IR (KBr) υ (cm-1): 3360, 3088, 2970, 1730, 1618, 

1588, 1430, 1310, 1250, 1118; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.18-6.60 (14H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.21-5.11 (2H, CH=CH), 3.99 

(3H, s, OCH3), 3.92 (3H, s, OCH3), 3.89 (3H, s, 

OCH3). 

AK6 2-OCH3 3370, 3088, 2968, 1730, 1620, 1588, 1430, 1320, 

1251, 1120; 1H NMR (CDCl3, δ ppm): 9.88 (1H, 

NH), 8.17-6.65 (16H, Ar-H), 4.28 (2H, s, 

NCH2CO), 5.20-5.10 (2H, CH=CH), 3.90 (3H, s, 

OCH3). 

AK-7 4-N(CH3)2 IR (KBr) υ (cm-1): 3360, 3090, 2970, 1728, 1618, 

1590, 1430, 1320, 1251, 1118; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.10-6.45 (16H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.20-5.14 (2H, CH=CH), 3.56 

(3H, s, CH3), 3.60 (3H, s, CH3). 

AK8 2-NO2 IR (KBr) υ (cm-1): 3370, 3090, 2968, 1730, 1620, 

1590, 1430, 1310, 1250, 1120; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.20-6.62 (16H, Ar-H), 4.30 

(2H, s, NCH2CO), 5.21-5.12 (2H, CH=CH). 

AK9 3,4,5 -OCH3 IR (KBr) υ (cm-1): 3370, 3088, 2970, 1728, 1620, 

1588, 1426, 1312, 1250, 1118; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.10-6.59 (14H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.20-5.10 (2H, CH=CH), 3.98 

(3H, s, OCH3), 3.90 (3H, s, OCH3), 3.87 (3H, s, 

OCH3). 

AK10 4-Br IR (KBr) υ (cm-1): 3360, 3090, 2968, 1730, 1620, 

1590, 1420, 1310, 1251, 1120; 1H NMR (CDCl3, δ 

ppm): 9.88 (1H, NH), 8.31-6.60 (16H, Ar-H), 4.28 

(2H, s, NCH2CO), 5.21-5.16 (2H, CH=CH). 
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Table. 5 Spectral Data of Synthesized Compound (BK1 to BK10) 
Cpd. Code R(substitution) Spectral Data 

BK1             H IR (KBr) υ (cm-1): 3380, 3010, 2980, 1740, 1660, 1590, 1410, 1340, 

1210, 1080; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.36-6.58 (13H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK2             4-CH3 IR (KBr) υ (cm-1): 3378, 3010, 2982, 1740, 1660, 1588, 1410, 1340, 

1220, 1080; 1H NMR (CDCl3, δ ppm): 10.00 (1H, NH), 8.48-6.60 (12H, 

Ar-H), 4.30 (2H, s, CH2CO 3.30 (3H, s, CH3). 

BK3              4-Cl IR (KBr) υ (cm-1): 3380, 3008, 2980, 1742, 1660, 1590, 1410, 1340, 

1220, 1080; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.40-6.64 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK4 2-Br IR (KBr) υ (cm-1): 3380, 3010, 2980, 1740, 1660, 1590, 1410, 1342, 

1220, 1082; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.38-6.59 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK5 3,4-Cl IR (KBr) υ (cm-1): 3382, 3010, 2978, 1740, 1658, 1590, 1410, 1342, 

1220, 1080; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.20-6.70 (11H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK6 2-NO2 IR (KBr) υ (cm-1): 3380, 3010, 2980, 1740, 1660, 1590, 1410, 1340, 

1221, 1080; 1H NMR (CDCl3, δ ppm): 10.00 (1H, NH), 8.10-6.62 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK-7 4-Br IR (KBr) υ (cm-1): 3380, 3010, 2980, 1740, 1660, 1590, 1410, 1342, 

1220, 1082; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.38-6.59 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK8 4-NO2 IR (KBr) υ (cm-1): 3380, 3010, 2980, 1740, 1660, 1590, 1410, 1340, 

1221, 1080; 1H NMR (CDCl3, δ ppm): 10.00 (1H, NH), 8.10-6.62 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

BK9 4-OCH3 IR (KBr) υ (cm-1): 3388, 3010, 2980, 1740, 1658, 1590, 1410, 1340, 

1220, 1080; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.13-6.58 (12H, 

Ar-H), 4.30 (2H, s, CH2CO), 3.74 (3H, s, OCH3). 

BK10 2-Cl IR (KBr) υ (cm-1): 3380, 3008, 2980, 1742, 1660, 1590, 1410, 1340, 

1220, 1080; 1H NMR (CDCl3, δ ppm): 10.02 (1H, NH), 8.40-6.64 (12H, 

Ar-H), 4.30 (2H, s, CH2CO). 

 

Table 6. Percentage Yield, Melting Point Range, And Rf Value of synthesized compound 

Scheme A & B 
S.no Chemical Formula Percentage 

yield 

Melting 

range 

Rf 

value 

Mobile phase 

1.  2-(1, 3-dioxoisoindolin-2-yl) acetic acid (3) 84.00% 188-190 

oC  

0.94 n-Hexane: ethyl acetate: 

(1:1) 

2.  2-(1, 3-dioxoisoindolin-2-yl) acetyl chloride 78.00% 78-80 oC  0.8 n-Hexane: ethyl acetate: 

(1:2) 

3.  N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-

yl) acetamide 

62% 48-52 oC  0.68 n-Hexane: ethyl acetate: 

(2:1) 

4.  4-(2-(3-(substituted phenyl) acryloyl) 

phenoxy)-phenyl-2-(1, 3-dioxoisoindolin-2-yl) 

acetamides  

58% 72-74 oC  0.69 n-Hexane: ethyl acetate: 

(1:1) 

5.  4-(2-(3-(3-nitrophenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dioxoisoindolin-2-yl) acetamide  

65% 105-107 

oC  

0.75 n-Hexane: ethyl acetate: 

(1:1) 

6.  4-(2-(3-(4-methylphenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dioxoisoindolin-2-yl) acetamide  

62 82-84 oC  0.7 n-Hexane: ethyl acetate: 

(1:1) 

7.  4-(2-(3-(4-fluorophenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dioxoisoindolin-2-yl) acetamide  

66 102-104 

oC  

0.73 n-Hexane: ethyl acetate: 

(1:1) 

8.  4-(2-(3-(2, 3, 4-trimethoxyphenyl) acryloyl) 

phenoxy)-phenyl-2-(1, 3-dioxoisoindolin-2-yl) 

acetamide  

75 108-110 

oC  

0.78 n-Hexane: ethyl acetate: 

(1:1) 

9.  4-(2-(3-(2-methoxyphenyl)acryloyl) 

phenoxy)-phenyl-2-(1, 3-dioxoisoindolin-2-yl) 

acetamide  

68 104-106 

oC  

0.68 n-Hexane: ethyl acetate: 

(1:1) 
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10.  4-(2-(3-(4-dimethylaminophenyl) acryloyl) 

phenoxy)-phenyl-2-(1, 3-dioxoisoindolin-2-yl) 

acetamide 

71 99-101 

oC  

0.67 n-Hexane: ethyl acetate: 

(1:1) 

11.  4-(2-(3-(2-nitrophenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dioxoisoindolin-2-yl) acetamide  

65 112-114 

oC  

0.87 n-Hexane: ethyl acetate: 

(1:1) 

12.  4-(2-(3-(3, 4, 5-trimethoxyphenyl) acryloyl) 

phenoxy)-phenyl-2-(1, 3-dioxoisoindolin-2-yl) 

acetamide  

76 92-94 oC  0.9 n-Hexane: ethyl acetate: 

(1:1) 

13.  4-(2-(3-(4-bromophenyl) acryloyl) phenoxy)-

phenyl-2-(1,3-dioxoisoindolin-2-yl) acetamide  

78 115-117 

oC  

0.87 n-Hexane: ethyl acetate: 

(1:1) 

14.  N-(4-(phenoxy) phenyl)-2-(1, 3-dioxoisoindo 

lin -2-yl) acetamide 

68 100-102 

oC  

0.78 n-Hexane: ethyl acetate: 

(1:1) 

15.  N-(4-(4-methylphenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide 

74 96-98 oC  0.76 n-Hexane: ethyl acetate: 

(1:1) 

16.  N-(4-(4-chlorophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

65 112-114 

oC  

0.8 n-Hexane: ethyl acetate: 

(1:1) 

17.  N-(4-(2-bromophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

68 120-122 

oC  

0.84 n-Hexane: ethyl acetate: 

(1:1) 

18.  N-(4-(3, 4-dichlorophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

62 126-128 

oC  

0.82 n-Hexane: ethyl acetate: 

(1:1) 

19.  N-(4-(2-nitrophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

54  106-108 

oC  

0.79 n-Hexane: ethyl acetate: 

(1:1) 

20.  N-(4-(4-bromophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

70 115-117 

oC  

0.69 n-Hexane: ethyl acetate: 

(1:1) 

21.  N-(4-(4-nitrophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

72 114-116 

oC  

0.74 n-Hexane: ethyl acetate: 

(1:1) 

22.  N-(4-(4-methoxyphenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide 

75 92-94 oC  0.88 n-Hexane: ethyl acetate: 

(1:1) 

23.  N-(4-(2-chlorophenoxy) phenyl)-2-(1, 3-

dioxoisoindolin -2-yl) acetamide  

75 97-99 oC  0.83 n-Hexane: ethyl acetate: 

(1:1) 

 

IV Summary and Conclusion 

Summary: 

Series A 

The target compounds AK1-10 were prepared as outlined in Scheme 1. An equimolar mixture of 

phthalic anhydride (1) and glycine (2) was taken in a beaker and heated for 30 minutes with 

continuous stirring at 150-155 0C by using oil bath.  After cooling, the solid material was dissolved 

in hot methanol and the filtrate solution was diluted with 50 ml water and allowed to give 

crystalline product 2-(1, 3-dioxoisoindolin-2-yl) acetic acid (3).   2-(1, 3-dioxoisoindolin-2-yl) 

acetic acid (3) was dissolved in chloroform and thionyl chloride was added in a RBF. The reaction 

mixture was refluxed for 6 hr and excess of thionyl chloride was removed afforded 2-(1, 3-

dioxoisoindolin-2-yl) acetyl chloride (4) which refluxed with para-bromoaniline (5) in presence of 

anhydrous potassium carbonate in anhydrous acetonitrile for 12 hr [19]. The resulting solid residue 

was recrystallized from acetone afforded the compound N-(4-bromophenyl)-2-(1, 3-

dioxoisoindolin-2-yl) acetamide (6) which further reacted with substituted hydroxychalcone (7) in 

presence of anhydrous potassium carbonate in anhydrous acetonitrile in a RBF for 12 hr.  The 

reaction mixture was filtered and solvent removed under pressure. The obtained resulting product 

was recrystallized from ethanol afforded the compound (AK1-10). The purity of the compounds 

was monitored by TLC and the structure of the compounds was deduced on the basis of melting 

point, TLC, IR and NMR spectroscopic method. The test compounds obtained in good percentage 

yield (58-78) and having NH stretching at 3370, and C=O stretching at 1730, 1620 in IR spectra, 

broad singlet NH peak at 9.88 and singlet peak of NCH2CO at 4.28 in H1-NMR spectra confirmed 

the formation of test compounds. 

The molecular property prediction was computed for the test compounds by free online software. 

All test compounds have molecular weight under 592.59 and have molar refractivity under 166.11. 
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Topological polar surface area (tPSA) values for the test compounds were well within these limits 

(92.78-144.59). The log P values of test compounds were (4.21-5.42) within the range and shown 

that these compounds have a potential to effectively cross the cell membrane of microbes and other 

molecular descriptors viz: Connolly solvent accessible surface area (SAS, A2), Connolly molecular 

surface area (MSA, A2) , Connolly solvent excluded volume (SEV, A3) and Ovality of test 

compounds were within the range as compare with standard drugs[9]. 

The test compounds (AK1-10) were tested for antimicrobial activity against bacterial strains 

Staphylococcus aureus (Gram Positive), Escherichia Coli (Gram Negative) and fungal strains 

Candida albicans and Aspergillus niger by agar diffusion method. Most of the test compounds in 

this series were inactive and zone of inhibition was below 18 mm except AK1 and AK4. The test 

compound AK1 showed greater activity against Staphylococcus aureus (Gram Positive), 

Escherichia Coli (Gram Negative) bacteria but test compound AK4 containing halogen atom at 4th 

position (4-Fluoro) on aromatic ring (electron withdrawing group) showed the best antifungal 

activity in fig 5 [20]. 

 

Series B 

The target compounds BK1-10 were prepared as outlined in Scheme 2. An equimolar mixture of 

phthalic anhydride (1) and glycine (2) was taken in a beaker and heated for 30 minutes with 

continuous stirring at 150-155 0C by using oil bath.  After cooling, the solid material was dissolved 

in hot methanol and the filtrate solution was diluted with 50 ml water and allowed to give 

crystalline product 2-(1, 3-dioxoisoindolin-2-yl) acetic acid (3).   2-(1, 3-dioxoisoindolin-2-yl) 

acetic acid (3) was dissolved in chloroform and thionyl chloride was added in a RBF. The reaction 

mixture was refluxed for 6 hr and excess of thionyl chloride was removed afforded 2-(1, 3-

dioxoisoindolin-2-yl) acetyl chloride (4) which refluxed with para-bromoaniline (5) in presence of 

anhydrous potassium carbonate in anhydrous acetonitrile for 12 hr. The resulting solid residue was 

recrystallized from acetone afforded the compound N-(4-bromophenyl)-2-(1, 3-dioxoisoindolin-2-

yl) acetamide (6) which further reacted with substituted phenols (7) in presence of anhydrous 

potassium carbonate in anhydrous acetonitrile in a RBF for 12 hr.  The reaction mixture was filtered 

and solvent removed under pressure. The obtained resulting product was recrystallized from ethanol 

afforded the compound (BK1-10). The purity of the compounds was monitored by TLC and the 

structure of the compounds was deduced on the basis of melting point, TLC, IR and NMR 

spectroscopic method. The test compounds obtained in good percentage yield (54-75) and having 

NH stretching at 3380, and C=O stretching at 1740, 1660 in IR spectra, broad singlet NH peak at 

10.02 and singlet peak of CH2CO at 4.30 in H1-NMR spectra confirmed the formation of test 

compounds. 

The molecular property prediction was computed for the test compounds by free online software 

[36]. 

All test compounds have molecular weight under 451.27 and have molar refractivity under 111.43. 

Topological polar surface area (tPSA) values for the test compounds were well within these limits 

(75.71-127.52). The log P values of test compounds were (2.91-4.16) within the range and shown 

that these compounds have a potential to effectively cross the cell membrane of microbes and other 

molecular descriptors viz: Connolly solvent accessible surface area (SAS, A2), Connolly molecular 

surface area (MSA, A2) , Connolly solvent excluded volume (SEV, A3) and Ovality of test 

compounds were within the range as compare with standard drugs [5]. 

The test compounds (BK1-10) were tested for antimicrobial activity against bacterial strains 

Staphylococcus aureus (Gram Positive), Escherichia Coli (Gram Negative) and fungal strains 

Candida albicans and Aspergillus niger by agar diffusion method. Among the compounds, BK1, 

BK2 BK5 and BK9 were showed potent antimicrobial activity6]. The test compound BK1 showed 

best activity against Gram Negative bacteria (Escherichia Coli) and test compound BK9 containing 

methoxy group at 4th position (4-OCH3) on aromatic ring showed the best activity against Gram 
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Positive bacteria (Staphylococcus aureus). The 3, 4-dichloro analog (BK5) showed potent 

antifungal activity in Fig 6, against  Candida albicans and Aspergillus niger [31]. 

 

Conclusion: 

Series of isoindoline derivatives (AK1-10& BK1-10) were synthesized, characterized and evaluated 

for antimicrobial activity. The test compound AK1 and AK4 (Series A) were post potent 

antimicrobials and BK1, BK2, BK5 and BK9 (Series B) were post potent antimicrobials. These 

analogs are also further required for the refinement of the antimicrobial study which could be better 

to treat the microbial infection. After the comparison of zone of inhibition of newly synthesized 

compound (AK1 to AK10) in scheme , compound Ak1 has maximum zone of inhibition against 

E.coli (20mm) and S.aureus (18mm) whereas Compund AK4 also has  maximum zone of inhibition 

against C. albicans (22mm) and Aspergillus niger  (21mm). The newly synthesized Compound by 

scheme 2 (BK1 to BK10) out of 10 only 4 compound (BK1,BK2,BK4 and BK9 ) BK1 Shows the 

has maximum zone of inhibition against E.coli (18mm) and S.aureus (19mm) whereas Compund 

BK2 has maximum zone of inhibition against E.coli (21mm) and Aspergillus niger (21mm) shown 

in table 6.     
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