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INTRODUCTION

Phthalimides are the group of cyclic imides which having the chemical feature of -CO-N(H)-
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CO- and having a chemical feature of two C=0 moieties and it is further bound to nitrogen
within the bicycle non aromatic heterocycle. Phthalimide was used as an initial material as
pharmacophore. Recently, Phthalimide and their compounds exhibited activity as
antimicrobial™, Antioxidant®®, Anti-inflammatory!®!, Analegesic', Anti-mycobacterial™, Anti
depressant™,  Anxiolytics!”, Hypoglycemic activity®®” Antitumour™ and Hypolipidimic

[10]

activity' .etc. Phthalimide have served as starting materials and intermediates for the

synthesis of many types of alkaloids and pharmacophores.

STRUCTURE OF PHTHALIMIDE
o)

CE««“”

O

Phthalimide is an imido derivative of phthalic acid. In organic chemistry, imide is a
functional group consisting of two carbonyl groups bound to nitrogen. They are hydrophobic
and neutral, and can therefore cross biological membranes in vivo. These compounds are
structurally related to acid anhydrides. In N-Benzyl phthalimide the benzene and imide
groups are planar and make adihedral angle with one another. There are three weak C-H O
hydrogen bonds, forming a two dimensional network structure. Most of the imides are cyclic
compounds derived from dicarboxylic acids and their names reflect the parent acid. Examples
are succinimide derived from succinic acid and phthalimide derived from phthalic acid. As
imide has the formula NH, being highly polar, imides exhibit good solubility in polar media.
The N-H centre for imides derived from ammonia is acidic and can participate in hydrogen

bonding.

Hussniya A.Aldifar et al (2023) synthesized the benzimidazole and phthaloylamino acid
derivatives and antibacterial activity. In the presence of acetic acid, the pthalic anhydride
reacted with benzidine in a cyclization reaction to obtain the biphenyl of 7 products. When
phthalic anhydride react with D-glycine, D- alanine, D-valine under solventless and fusion
condition using an oil bath the N-pthaloyamino acids 2-(1,3 dioxoisoindolin-2-yl) acetic acid
and 2-(1,3-dioxoisoindolin-2-yl) succinic acid were obtained. A high yield was found for 7
products and it was found between 60% and 80%. The biological activity of the products was

examined and the result show good inhibitory activity against used bacteria.[*"
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Najeeb Ur Rehman et al (2023) phthalimide have diverse bioactivities and are attractives
molecule of drug discovery and development. Here, explored new synthesized pthalimide
derivatives 2-(2,4 dimethylphenyl) isoindoline-1,3-dione in improving memory impaiments
associated with Alzheimer’s disease(AD) using invitro and invivo acetylcholinesterase
(AChE) and butyryl cholinesterase (BuChE) inhibition and in vivo models including Y-maze
test and novel object reconition test (NORT). Pthalimide derivatives 2-(2,4 dimethylphenyl)
isoindoline -1,3-dione possess anti-oxidants effects and inhibit choline esterase enzyme
invitro complemented by molecular docking studies. They could be useful leads for the

development of novel therapeautics agents memory impairments in alzheimers disease.!**

Compounds 1-3

1:R=CF;, R,=H
2:R=Br, R,=H
3:R,= R,= CHj;

Bedia Kocyigit-Kaymakcioglu et al (2023) In this study 13 pthalimide derivatives were
designed and synthesized. All these synthesized compounds were evaluated to determine
their potential for inhibitory activities against females of the Caribbean fruit fly,
Anastrephasuspensa (loew) (Diptera: Tephritidae). These efforts led to be the discovery of
three compounds 4-Benzamido-N-(1,3-dioxoisoindolin-2yl)benzamide, N-(1,3
Dioxoisoindolin-2-yl)-4-(4-cholrobenzamido)benzamide, N-(1,3-Dioxoisoindolin-2
yl)4(4methylbenzamido)benzamide with potent insecticidalactivity (LD50 range from 0.70to
1.91 fly). In addition to the fact that the phthalimide structure is environmentally friendly
compound, the synthesized compound were thought to be promising compound due to their
better bioconcentration factor and 1GC50 values compared to the precursor compounds. 4-
Benzamido-N-(1.3 dioxoisoindolin -2yl) benzamide has strong potential as a candidate

component for developing and novel environment.!**!
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R
R: -H, 4-F, 4-Cl, 4-CHg, 4-OCHg, 4-Br, 4-SCF3, 4-OCFj,
2-CF3, 3-CF3, 3-CHs, 4-CN, 4-NO,

Mieczyslaw Lapkowski et al (2023) in this study naphthalene phthalimide derivatives as
model compounds for electrochromic materials. Development of efficient, cathodic
electrochromic mzterials is challenging due to the worse stability of electron accepting
materials compared with electron donating ones. Neverthless, designing stable cathodic
coloring organic materials is highly desired among other reasons to increase the coloration
performance. Hence four pthalimide derivatives named 1,5-PhDI,1,4-PhDI,2,6-PhDI and
3,3’-PhDI were synthesized and analysed in depth. In the case of imide derivatives,
adsorption bands related to both reduced and neutral forms are located in the UV region.
However, importantly, the introduction of the 3,3’-dimethylnapthtidine bridges leads to an
noticeable bathochromic shift of the reduced form absorption band of 3-3’PhDI. This also
shows that there is no interaction between the imide/diimide unit and N-substituents. The
optimisation of the pthalimide structure allows as to obtain stable, cathodic elactochromic

material.[*4

Krzysztof Z.Lackowski etal (2023), Nine pthalimide thiazoles 2-(2-(2-(4-Fluro
phenylamino)thiazol-4-yl)ethyl)isoindoline-1,3-dione and 2- (2-(2-(4-Acetylphenylamino)
thiazol-4-yl) ethyl) isoindolin-1,3-dione were synthesized and investigated as new human
neutrophil elastae (HNE) inhibitors using spectroflurometric and computational methods. The
pthalimide - thiazole derivatives with various substituents in the phenyl ring have been
synthesized to explore their role in human neutrophil elastase inhibition and anti proliferative
activity. The most active compound containing 4-trifluoromethyl, 4-naphthyl and 2,4,6-
trichloro substituents exibit high HNE inhibitory activity with 1C50 values of 12.98-16.62 M.
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Additionaly, compound with 4 trifluromethyl group showed mixed mechanism of action,
some compounds showed high antiproliferative activity against leukemia, lung, breast and
urinary bladder human cancer cells lines with 1C50 values of 8.21to 25.57M. Spectoscopic
analysis showed that the most active compounds demonstrated high stability under
physiological conditions 4-trifluoromethyl, 4-naphthyl and 2,4,6,-trichloro substituents may
serve as lead steuctures to design highly potent HNE inhibitors with good antiproliferative

property.[**!

Compound ICs9 + SD [uM]
4a 29.35 + 3.13
4b 46.51 +4.85
4c 12.89 + 0.98
4d 2292 + 1.59
4e 15.58 + 0.16
af 49.88 + 0.98
4g 64.89 +7.75
4h 16.62 + 2.06
4i 25.60 4+ 1.78

Ursolic acid 5.32 + 0.68

Halah A.Sahib and Mohammed H.Mohammed etal (2020), was synthesised a new series of
bases of Schiff (2-(4- (1,3-dioxoisoindolin-2-yl) benzylidene)amino )3-(4-hydroxy phenyl)
proponoate) (N’(4-(1,3-dioxoisonidolin-2-yl) benzylidene) isonicotinohydrazide) derived
from pthalic anhydride were synthesised. These Schiff base were prepared by the reaction of
different amines (tyrosine methyl ester, phenylamine methyl ester, and isoniazid) with the
pthalimide derived aldehyde with the aid of glacial acetic acid or triethylamime as catalysts.
New Schiff bases derivatives containing pthalimide core were successfully synthesized and
their structure were characterised by “IR and HNMR spectral” methods. All the synthesized
compounds showed no activity at all against Gram positive bacteria, for Gram negative
bacteria and fungi they showed moderate or no activity except compound (4-(1,3-
dioxoisonidolin -2-yl) benzaldehyde) revealed high antifungal activity against Candida

tropicalisat concentrations 125 and 250 ml.[*®!

O

: ,0
N
O

Nebras M.Jamel etal (2019), was synthesized the Pthalimide anhydride with various amines
using microwave or without a method with the difference of the catalyst used in a prepared

Pthalimide, either structure general are C6H4CONRCO and used as starting material in
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synthesis several compounds derivative pthalimide are an important compounds because
spectrum wide biological activities including Antimicrobial activity, anticonvulsant activity,
Anti-inflamatory activity, Analgesic activity, Anti-influenza activity and Thromboxane

inhibitory activity.!®!

(@)
& (@]
L
C/
R=CsHs; CHO,4-NO,CcH,CHO

Krishan P.Haval etal (2019), was synthsised the synthesis, antitubercular evaluation and
molecular docking studies of pthalimide bearing 1,2,3-triazoles. In a search for safer and
potent antitubrcular agents, here a library of newly substituted dioxoisoindolinylmethyl-
triazolyl-N-phenylacetamide  derivatives (5a-1) has been synthesized2-(4-((1,3 -
dioxoisoindolin-2-yl)methyl) -1H-1,2,3-triazol 1-yl) N-phenylacetamides. Had reported a
series of newly substituted dioxoisoindolinylmethyl-triazolyl-N-phenylacetamide derivatives
by 1,3-dipolar cyclo addition of the alkyene and substituted phenyl acetamide. Molecular
docking study indicates that all the molecules are binding to the enoylreductase of the
Mycobacterium tuberculosis the result obtained herein will provide a strong platform for
structure based optimization of these newly identified 1,4 disubstituted 1,2,3-triazole

derivatives as antitubercular agents.!**!

O
@QNXN‘N R I 3=
& I\I\)J\ﬁ e

(5a-1)
Sa: R =4-CH;, 5b:R =4-Cl, Sc: R=H, 5d : R = 4-Br,
Se : R=3-NO,, 5f:R =3-OCH;, Sg: R =2-Cl, Sh : R =4-F,
5i: R =2-OCHs;, 5j : R =3-Cl, Sk : R =3-OCH3;, 51: R = 2-CH;

Shagufta Perveen et al(2018) to synthesize the pthalimide derivatives, initially the reaction
was optimized with various catalyst and L-proline was found to be best catalyst as it provided
excellent yield. A series of pthalimide derivatives was synthesized by facile one top reaction
of phthalic acid with aryl amine under mild reaction conditions in the presence of I-proline as
catalyst. Product were obtained in excellent yield and structurally characterized by H,C NMR
and mass spectral data. Product N-(4-methoxyphenyl) isoindoline -1,3dione and N-(2-chloro-

4-methoxyphenyl) isoindolidoline-1,3-dione were evaluated for antioxidant activity, anti
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inflammatory and lipoxygenase enzyme inhibition activities. Through the optimization of
reaction, pthalimide derivatives were obtained in excellent yield and all the product showed
weak to moderate antioxidant potential whereas compound N-(4-methoxyphenyl)isoindoline
1,3-dione and N-(4-nitro ) isoindoline -1,3 dione. Showed outstanding and potent antioxidant

and lipoxygenase enzyme inhibition potential as compared to the standard drug used.?”

O R E;
N R
O 1-7
IR=0CHy R, =HR,=H 4R=NO, R =H.Ry=H
2R=HR=HR,=H 5R=CHy R =H Ry=H
3R=CLR,=H,Ry=H 6R=H,R;=H,R,)=CH;

7R=0CH, R, = CLR,=H

Rafael Victorio Carvalho Guido and Vanderlan Silva Bolzani et al (2018) was synthesized the
design and synthesize of N-phenyl pthalimide derivatives with inhibitory activities against
plasmodium falciparum (sensitive and resistant strains) in the lower micromolar range and
noticeable selectivity indices against human cells. The best inhibitor, 4-amino-2-(4-
methoxyphenyl) isoindoline-1,3 dione showed as slow actind mechanism similar to that
atovaquone. The modelled binding mode of 4-amino-2-(4-methoxyphenyl) isiondoline-1,3
dione suggested the molecular determinant that might be related to the inhibitory activity of
thus series. Therefore,our finding indicate that 4-amino-2-(4-methoxyphenyl)-isoindoline-1,3

dione is a new hit for the development of lead compounds with superior properties.!*!!

o
T <
NH, ©O
(5-10)
(5) R=H, W=NO,
(6) R=H W=CF,3
(7)R=H,W=Cl
B)R=H W=H
(9) R=H, W= Me

Hiba Kadhim Yaseen et al (2015) was synthesized the characterization of several new poly

(Allyloxy phenyl) bearing pendenttetarchloropthalimides. Synthesis of these polymers was
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performed by many steps in the first step your N-(hydroxyphenyl) tetrachloropthalamic acids
were prepared via reaction of ortho, meta and p-amino phenols with tetra chlorophthalic
anhydride. Dehydration of these amic acids by fusion in the second step afforded the
corresponding N-(hydroxy phenyl)(allyloxy phenyl) were introduced in reaction with ally
chloride in basic medium in the third step producing N-(allyloxy phenyl) tetra chloro
pthalimides which introduce in free radical homopolymerization affording the target
polymers. The presence of allyoxy groups in repeating units of the new polymers exihibit
them flexibility leading to better solubility and processability with keeping good thermal
stability.t”

Shusheng Ge and Yun Lu et al (2017) molecules with D-A structures that is connecting
electron donating (D) and electron acceptin (A) group via conjugated linker have attracted
increasing attention since they can serve as electroactive and photoactive materials in
biochemical fluroscent technology, efficient non linear optical (NLO) applications
electrogenerted chemiluminescence organic lightening diodes OLEDS solar cells. In this
work two new chromophores PB and NPB consisting of phthalimide and pyrimide based
derivatives were synyhesized. The reaction was carried out under refluxing conditions in
toluene and the products were readily obtained by recrystallization in good yield. Two new
atypical AIE chromophores PB and NPB werte designed and synthesized also characterized
by IR, H NMR, C NMR and HRMS. The novel pyrimidine pthalimide derivatives with
sensitive response to pH both in water solution and in the gas phase may hold great potential

for applications in the material science fields.*?

Hayman Sardar Abdukrahman et al (2020) they developed the phthalimide based derivatives
as potential new drugs. Displaying different types of functionalities and at alternating
positions and explore possible differential biological effects as antioxidants and anticancer
agents. A total sixteen compounds were synthesized and each was verified by FT-IR, H
NMR, C NMR and MS production routes. The active functional group namely the methoxy

group and ortho position is expected to increase the compound activity against the cancer cell
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environment. The presence of phenolic acid and methoxy substitution at aromatic amines that

improves the antioxidant activity of phthalimide, while the presence of meta bromo and para

fluoro substituted imines will improve the anticancer activity.[*!

0
o
OCH Br
H 3 H
OH
. F
OCH,
Syringaldehyde 3-bromo-4-fluorobenzaldehyde

Girish Kumar Sinha et al (2017) an innovative protocol to the synthesis of this material
emerged on exploring the potential of the various form of N-aminophthalimides on its
reaction with a number of aromatic aldehydes. New series of biologically active substituted
Schiff bases with general formula, RIN=CHR2 where R1=3-nitro-N-aminophthalimide,3-
bromo-N-aminophthalimide, 4-nitro-n-aminophthalimide, 4-bromo-N-aminophthalimide,
R2=2,6-dichlorobenzaldehyde, o-anisaldehyde and o-vanilin were synthesized by the reaction
of substituted N-aminophthalimides and substituted aldehydes in ethanol. 4a-4p
(C15H7N304CL2-C16H11N204Br) were found to be effective against bacterial and fungal
activities to a greater extent. 4a-4d (C15H7N304CL2-C16H11N306) & 4i-4l
(C15H7N304CL2-C16H11N306).[24

X4 Xo
R4 '®)
R2 7 X5
N—N
Xs Xa
O
4(a-p)
4a. Ry =NOz, Rz =H, Xy =Cl, Xz, X3, X4 =H, X5 =Cl 4i. Ry =H, Ry =NO;, Xy = Cl, X3, X3, Xg = H, Xs=Cl
4b. Ry = NOy, Ry = H, X; = OCH3, X, X3, X4, Xs=H 4j. Ry =H, Ry =NOjy, X; = OCHa, X7, X3, X4, X5 = H
4c. Ry =NOy, Ry = H, Xy, Xz, X3, X5 = H, X4=Br 4k.Ry =H, Ry = NOy, X1, Xz, X3, X5 = H, X¢ = Br
4d. Ry = NO2, Rz = H, Xy = OH, X; = OCH3, X3, Xa, Xs=H 4|, Ry = H, Ry = NOy, X =OH, X =OCH3, X3, X4, Xs=H
4e.R1=Br, Rz=H,X;=Cl, Xz X3, X4 =H, X5=Cl 4m.Ry=H, Ry = Br, X; = Cl, X, X3, Xs =H, X5=Cl
4f. Ry=Br, Rz=H, X;=0CH3, Xz, X3, X¢, Xs=H 4n. Ry = H, Ry = Br, X4 = OCH3, Xp, X3, X4, Xs = H
49.R1=Br, Rz=H, Xy, Xz, X3, Xs =H, X4=Br 40, Ry = H, Ry = Br, Xy, X2, Xa, X5 = H, X4 = Br

4nh.Ry=Br, Rp=H,X;=0H, Xz =O0CHy, X3, Xs, Xs=H  4p. R, = H, Ry =Br, X; = OH, X, = OCH3, X3, X4, X5 = H

Hany E.A.Ahmed et al (2016) In continuation of our endeavour towards the design and
development of potent and effective antimicrobial agents, three series of phthalimide
derivatives (4a-1,5a-f 7 6a-c) were synthesized fully characterised and evaluated potential

antibacterial, antifungal and antimycobacterial activities. Molecular modelling studies were
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done to explore the binding mode of the most active derivates to M.tuberculosis enoyl
reductase (InhA) and DNA gyrase B. The study showed the importance of both hydrogen
bonding and hydrophobic interactions as a key interaction with the target enzymes. Different
synthetic routes to these novel N-aryl or alkynyl phthalimide derivatives (4a-1,5a-f&6a-c)
have been successfully carried out. The activity data shows that most of the novel compounds
have potent antibacterial and antimycobacterial activities compared to reference drugs.
Finally, ceratin N-phthalimide derivatives of various structures were synthesized and offered
good antimicrobial and antimycobacterial activities with good DNA-gyrase and ENRenzymes

targets affinity.[*

o o R
NH

T o~
o
a4a-i

Pattan Sirajuddin Nyab et al (2016) Investigated new phthalimide - based Schiff base
molecules as promising DNA-binding and free radical scavenging agents. physiochemical
properties of these molecules were demonstrated on the basis of elemental analysis,
ultraviolet-visible (UV-VIS), infra-red (IR), 1H and 13C Nuclear magnetic resonanace
(NMR)spectroscopy. The two novel phthalimide derivative as promising DNA binding and
antioxidant agents. The interaction of 2a(2-(4-1SOpropylbenzylideneamino)-isoindoline-1,3-
dione) and 2b[2-(3,4- dihydroxybenylideneamino)- isoindoline-1,3-dione] with Ct-DNA
was determined by means of spectroscopic, thermal denaturation and hydrodynamic studies.
The antioxidant capabilities for synthesized compounds were found to be 2b>2a,
demonstrating that the compound 2b displayed greater scavenging activity against DPPH
and H202 radicals compared to reference ascorbic acid. The presence of phenolic group

causes 2b to be more effective antioxidant than 2a.[?®!

(@) R,
_|_
(O]
2a-2b

2a: R, = H; R, = CH(CHs),
2b: Rl == 3—OH; R2 = 4-OH

Neelottama Kushwaha et al (2016) among bicyclic non-aromatic nitrogen heterocycles,

phthalimides are an interesting class of compounds with a large range of applications.
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Phthalimide contains an imide functional group and maybe considerd as nitrogen analogues
of anhydrides or as diacyl derivatives of ammonia. They are liphophilic and neutral
compounds and can therefore easily cross biological membranes in vivo and showing
different pharmacological activities. New prototypes drug candidates with different biological
activities and are used in different diseases as, for example AIDS, tumour, diabetes,
convulsion, inflammation, pain, bacterial infection among others. The established track
record of significant efforts toward phthalimide scaffolds with impressive therapeutic profile
would be the important step to a possible drug development for treatment of many diseases
and these comprehensive endeavors will open up new opportunities for reseachers to design

invaluable therapeutic agents phthalimide scaffold.!”!

Com
uundp R, R
35 a Me Me
35 b H i-Pr
35 ¢ H Cyclohexyl
35d H Allyl
S /R1 35 e H Bn
HG  NNH=c—N 3s H 4-Cl1-Bn
S5¢g H Ph
0 / RR 35h H 2-F-Ph
N M 35 H 4-Br-Ph
=\NH-C—N 35j H 4-F-Ph
C\\ \ 35 k H 4-C1-Ph
0 S Ry 351 H 3.4-Cl1, C1-Ph
35 m H 3.5-CF3.,F3-Ph
35 n H 4-Me-Ph
(33 2-0) 350 H 4-MeO-Ph

Pattan Sirajuddin Nayab et al (2023) A new series of N substituted phthalimide derivatives
were prepared by condensation of appropriate amount of n-amino tetrachlorophthalimide
with respective aldehyde in glacial acetic acid. The structural investigation of the synthesized
compounds was done by spectroscopic methods (UV-Vis,IR,H and C NMR) and elemental
analysis. The antibacterial screening of these compounds was performed against Escherichia
Coli and Staphyloccocus mutans. The synthesized compounds were evaluated for their
antioxidant potential using 2,2-diphenyl -1- picrylhydrayl (DPPH) as a scavenging agent.
Two compounds were showing remarkable antibacterial activity against the selected bacteria.
The presence of methoxy group at para position cause compound 2-(4-
methoxybenzylideneamino)-4,5,6,7,- tetrachloro isoindoline-1,3-dione be more active, which
gives it a higher potential for cellular uptake, and inhibits the growth of bacteria. Theresults
obtained indicate that 2-(4-methoxybenzylideneamino)-4,5,6,7-tetrachloro-isoindoline-1,3-
dione can bind to DNA more strongly than 2-(3-ethoxy-4-hydroxybenzylidenemino)-4,5,6,7-

tetrachloroisoindoline-1,3-dione.?®
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Cl o R,
ST T g
N—N=C R,
Cl H
Cl o
3a-d

3a: R, = 0OCsHs; Ry, = O0OH
3b: R{ =H; R;=O0OCH;
3c: Ri = H; Rs:;=CHgj;

3d: R, =H; R;=CI

3e: R, =H; R2>=Br

M.M.Hemdan et al (2015) A versatile highly accelerated, efficient and environmentally
friendly microwave assisted synthesis of pthalimides, pthalazines, and quinazolines is
described. This shows the advantages of good substrate, tolerance, clean and rapid conversion
to these important heterocycles. Quinazolinone derivatives attract a widespread interest due
to the diverse biological activities associated with them. Cyclic imides pthalazinediones and
quinazolinones were prepared by applying a simple, fast and highly efficient procedure under
microwave irradiation. The products are fully examined by their melting point mixed melting,
TLC, IR spectroscopy with authentic samples. All yields correspond to isolated pure

compounds.!*!

9a-d

Priya Ahuja. Asif Husain. Nadeem Siddiqui et al (2014) A series of novel N-(2-benzlamino)-
1-substituted-2-oxoethyl)-4-(1,3-dioxoisoindolin-2-yl) ~ butanamide  derivatives  were
synthesized unifying the functionalized amino acid unit and GABA phthalimide moiety with
essential amino acid substituted on it with a view to explore prospective anticonvulsant
candidates. The initial screening was performed using the intraperitoneal (i.p)maximal electro
shocl test and subcutaneous pentylenetetrazole (scPTZ)test in mice. These result encourage
our future investigation on the rational modification of this basic framework for better
potency. The empirical blueprint of the functinalized amino acids (lacosamide and
valrocemide) unit applied to the phthalimide moiety through the integral linkers GABA

(gabapentin) form the basis tenets of spectancular activity attained in these analogues. The
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difference activity of the three hallmarks N (1-benzylamino)-3-(1H-imidazole-4-yl)-1-
oxopropan-2-yl)-4-(1,3-dioxoisoindolin-2-yl) butanamide, N-benzyl-2-(4-(1,3-
dioxoisoindolin-2-yl) butanamido)-4-(methylthio) butanamide, and N-benzyl-2-(4-(1,3-
dioxoisoindolin-2-yl) butanamido)-3-hydroxybutanamide obtained in this unprecedented
study maybe due tovariable pharmacokinectics, different routes of administration or novel

molecular targetinteraction.”
O

CcOCl
N T R

O

Khuluod Fahed Hamak et al (2014) A series of phthalimide were prepared in satisfactory
yields by reaction of phthalic anhydride with amines (amino pyridine, 5-methy amino
pyridine, 4-methyl amino quinoline, aminobenzotiazol, 4-amino antipyrines, fluoren-9(9aH)-
ylidene)hydrazine). The structure of synthesized has been established on the basis of their
spectral data (FT-IR, MASS, H,C-NMR, elemental analysis) data. The purity of compound
was confirmed by TLC. The synthesized compound were screened for their antibacterial
activity against four microorganisms staphylococcus aureus, Bacillus subtilis, Escherichia
Coli and Klebsiella pneumonia. And they were found tp exihibit good to moderate
antibacterial activity. Compounds (C13H8N202-C15H10N202S) which contain functional

moiety is most potent against bacterial its showed good antimicrobial activity.®"

O
S

<A

O

Ahlam M.AL-Azzawi et al (2014) A series of Schiff bases linked to phthalimidyl phenyl
sulfonate moiety have been synthesized. The first step involved reaction of phthalic
anhydride with aniline producing N- phenyl pthalamic acid and treatment with acetic
anhydride and anhydrous sodium acetate. The synthesized imide was treated with
chlorosulfonic acid in the third step producing 4-(N-pthalimidyl)phenyl sulfonyl chloride
which was introduced in reaction with 4-hydroxy acetophenone in the fourth step producing
4-(4-(N-pthalimidyl) phenyl sulfonate acetophenone. The newly synthesized compound were
characterized through spectral data including (FTIR,HNMR,CNMR). Antimicrobial activity

of the prepared Schiff base was evaluated against two types of bacteria and one type of fungi.
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The presence of the two active functionalities phthalimide and Schiff base in the new
synthesized molecules exihibit them biological activity. The presence of the known
biologically active benzothiazole moiety in the compound 4-(4-N-phthalimidyl) phenyl

sulfonate) methyl benzylidene increased the activity of this compound among the others.!*4

co 0 CHy
()00t
/ [ 5

co 0

Y.Dathu Reddy et al (2014) Green synthesis of novel compounds 4-(2- carboxy benzamido) -

CH;

2-hydroxybenzoic acids and 4-(1,3-dioxoisoindolin-2-yl)-2-hydroxybenzoic acids have been
developed in good yields which were analogues of P- amino salicyclic acid (used as anti
tuberculosis agent). Pthalic anhydride were treated with 4-amino salicylic acid in glycerol at
40C for 10 mins to yield monoacid monoamide derivatives l.e 4-(2-carboxy benzamido)-2-

hydroxybenzoic acid respectively.**!

Ri 0 1 = Ry = R =

RZ 9 1a = H H H H
0 + H,N COH ,p, = « cl cl Cl

R3 1c = Br Br Br Br
Ry 0 OH 1@ = H MO H H

1 2 1e = MNO: H H H

A. Yahyazadeh et al (2013) were synthesized the copper phthalocyanine and 2,9,16,23
tetrakisnitro copper phthalocyanine has been synthesized respectively from phthalonitrile and
3-nitro phthalonitrile. 4-nitro pththalonitrile synthesized from phthalimide in three steps.b
Thenewly prepared compounds have been characterized by IR, UV-VIS, H NMR and MS
spectra. The low activity of HB, a small pore bidirectional nano dimensional zeotile, is
probably related to diffusional limitations of the pores and geometrical consraints for the
formation of the intermediats inside the pores. The amount of product reactants and adsorbed

products should decrease, decreasing the catalust decay.[34]

&%

R: H 4a
R: -NO-> 4b
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Veena Kathuria et al (2012) A series of N-substituted phthalimide were synthesized for the
purpose of determining the anticonvulsant activities of these compounds. The compounds
were synthesized using phthalic anhydride and various amines in microwave synthesizer. The
synthesized derivatives were confirmed by means of IR.1H-NMR. The anticonvulsant
activity of all compounds were evaluated by subcutaneous pentylenetetrazole-induced
seizures test. N-substituted-1,3-isoindoline dione derivatives were synthesized. The
derivatives were prepared from phthalic anhydride and amine derivatives via direct fusion in
microwave synthesizer at temperature 150-250 c. The purity of these compounds was

determined by TLC and their structures were confirmed by IR, H-NMR.E®!
O

O
O fe)

Sharma.S et al (2012) The novel Schiff bases of imides moiety have been synthesized which
showed analgesic activities and anti-inflammatory activities. First step involves in the
reaction of phthalic anhydride with 4-amino benzaldehyde in the presence of
dichloromethane which results in the formation of 4-(1,3-dioxoisoindolin-2-yl) benzaldehyde.
The synthesized compounds were screened for their anti-inflammatory activity potential
using carrageenan induced rat paw edema model and analgesic activity by tail immersion and
hot plate methods in mice at different concentrations i.e 100,200 and 300 mg kg. The results
showed that the Schiff bases of imide moiety possess significant therapeutic potential and can
be used as analgesic and anti-inflammatory agents.®!

0 3 R,

2-(4<((phenylamino)methvlphenyl)isoindoline-1.3-dione

R=NO,R,=H.R,=H (3) R=OH,R,=H.R,=H (4)
R,=CH,R=ILR, =1 (5) R.=CL.R=ILR, =1 (6)
Nilesh S.pawar et al (2012) microwave induced organic reaction enhancement (MORE)
chemistry has received considerable attention due to several advantages. Various N-
substituted phthalimide compounds have been synthesized by microwave irradiation as well
as conventional methods. The conclusion of simple, efficient and cost effective method is
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described for the synthesis of phthalimido compounds. This protocal is adoptable to parallel

synthesis and generation of combinatorial library of potentially biological active phthalimido

compounds.[371

Q C.) Where Ar-
Oi N-Ar-N a) 'C6H4 'CHQ- C6H4

| b) -CeHy - CgH-

O (0] ¢) -CiHy-

Yan-Hua-Cai et al (2012) the synthesis of phthalimide had been developed under solvent free
microwave irradiation condition and the structures of the synthesized compounds had been
characterized by FTR, H NMR. Further investigated by scanning electron microscopy (SEM)
and TGA thermal analyser. Phthalimide was simply and effectively synthesized from urea
and phthalic anhydride by solvent free reaction using microwave irradiation. The thermal
stability of the phthalimide showed that the decomposition temperature significantly
increased with increasing of heating rate and decomposition rate was fast during heating. The
result of TGA indicated that 10° C/min, phthalimide showed good thermal stability of
phthalimide under 150°C and that decomposition completed at 250°C. Finally the synthesized

compound phthalimide was used to successfully modify the suface of talc.*®!

Q

C\
@(/NH + CO,t + NH;

G

0o
Ahlam Marouf AL-Azzawi et al (2011) the novel schiff bases linked to phthalimide moiety
have been synthesized via various steps. The first step involved the reaction of phthalic
anhydride with aniline producing N-phenyl phthalamic acid. The imide was treated with
chlorosulfonic acid in the third step producing 4-(N-phthalimide) phenyl sulfonyl chloride.
which on amination with hydrazine hydrate in the fourth step afforded 4(N-phthalimide)
phenyl sulfonyl hydrazine. The compound 4-(N-phthalimidyl phenyl sulfonyl hydrazine
showed very high activity against S.aureus, E.coli and showed good to moderate antibacterial

activity.*!
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CO R
\ H s
N SO,—N-N=C
/ Nzy
CcO R

R= (0, m, p-nitrophenyl), -@ (o, m, p-hydroxyphenyl), _Q_OCHs-

O-e .5+ o<

R'=H, CHs, ph

Mashooq A.Bhat et al (2011) A series of Schiff bases of phthalimide 4-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)-N’-[(substituted phenyl) methylene] benzohrdrazides were
prepared in satisfactory yields and evaluated for their anticonvulsant activities and
neurotoxicity. All the compounds were active in MES screen and less neurotoxic than
phenytoin. Compounds 4-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)-Ni[(4- hydroxyphenyl)
methylene]benzohydrazide,4-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)-Ni-(3,4-
dimethoxyphenyl)methylenebenzohydrazide,4-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)-Ni-
1-(4-methylphenyl)ethylidene]benzohydrazide, Ni-1-(4-chlorophenyl)ethylidene]-4-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)benzohydrazide,4-(1,3-Dioxo-1,3-dihydro-2H-isoindol-
2-yl)-Ni-1-(4-methoxyphenyl) ethylidene]benzohydrazide,Ni-1-(2,4-dichlorophenyl)
ethylidene] -4-(1,3-dioxo1,3-dihydro-2H-isoindol-2 yl)benzohydrazide and 4-(1,3-Dioxo-1,3-
dihydro-2H-isoindol-2-yl)-Ni-1-(2 nitrophenyl)ethylidene]benzohydrazide showed
neurotoxicity only upto 0.5h. All thecompounds showed were less neurotoxic than phenytoin.
Compound 4-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)-Ni-1- (2-nitrophenyl) ethylidene]
benzohydrazide having nitro substitution at ortho position of the distal aryl ring emerged as

most promising anticonvulsant agent with low neurotoxicity."!

Ry

%\ /§4._

“ 4a:R,=H, R,= 4-OH; 4b: R,= H, R,= 3.4 (OCH,); 4c: R, = H, R,= 3-NO;; 4d: R, = CH,, R,= 2-OH; de: R, =
CH, R,= 4-OH: 4f: R, = CH,, R,= 4-CH,: 4g: R = CH, R,=4-Cl: 4h: R = CH, R,= 4NO; di: R, = CH, R,=4-OCH, 4j: R = CH, R,
=24-(Cl); 4k: R, = CH,, R,=2-OH, 3-OCH;; 4I: R,= CH,, R,= 2-NO,

CONCLUSION

Despite the many advances in modern medicine, many diseases of a diversified nature still
cause various health complications and deaths. Among the various classes of organic
synthesis molecules, phthalimides are distinguished by their extremely pharmacological

effects and often pleiotropic, acting on more than one front in the same organisms. Recently,
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phthalimides and a few of its derivatives showed vital biological effects similar or perhaps

over acknowledged pharmacologic molecules. The established documentation has the

information about phthalimide moieties with a powerful therapeutic profile which is used to

design & develop potential molecules and provide interest and opportunities for researchers

work on phthalimide scaffold.
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