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Abstract: For the various biological activities a lot of compounds of natural and synthetic
origin have been used to treat upon various ailments, these compound have been either
isolated from natural sources, synthesized chemically or are modified using different
precursors, the present report provides a report on the synthesis and activities of
compounds which have synthesized chemically to get variety of biological functions. Major
emphasis in this report lies around the identification of synthetic methodologies adopted
for the synthesis of these compounds.

Introduction:

Isoindolinone is an alkaloid based heterocyclic compound which is of interest due to its
structural and biological functions which carries hetero-ring that contains oxygen and
nitrogen which are joined together in the form of chain links. It play an important role in
many biological activities such as anticarcinogenic, anticonvulsant and many others3,
Isoindolinone are fascinating used extensively in pharmacological activities such as
antihypertensive?, antipsychotic®, anaesthetic®, and anti-leukemic properties.”*° In order to
synthesize these compound a variety of synthetic methodologies have been adopted, present
report will deal with compilation of these methodologies for the synthesis of these
compounds.

Synthesis of Isoindolinone Derivatives

Pt nanowires

CHO (1mg/mmol alderhyde)
COOH

dioxane, H, (1 bar)

1.1eq. 80°C, 3-18 h 0
R : Ar, Bn, alkyl
The C-N coupling which is of reductive nature and the amidation that occurs inside the
molecules of 2-carboxybenzaldehyde with amines, Pt-nanowires in the form of catalysts is
used under the pressure of 1 bar of hydrogen is used to synthesise various N-substituted
isoindolinones in plentiful amount of yield. Synthesis of phthalazinones can be done in high
yield by these unsupported catalysts when phenyl hydrazine or hydrazine is used in place of
amines.

(0] 0.1 eq. Cul 0O
0.3 eq. DMAP
= N,Ar q _
R I | » R [ N-Ar
X H N
2 eq. DTBP

DCE, 100 or 120°C, 24 h

Various functionalized isoindolinone can be produced by using copper-catalysed sp3 C-H
fictionalizations of 2-alkyl-N-substituted benzamides.*?
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Asymmetric arylation of N-tosylarylimines which is Rh-catalysed, with arylboronic acids
furnishes a range of highly enantiomerically enriched diarylmethylamines along with 3-aryl
substituted phthalimidines and also a novel version of C2-symmetric chiral diene ligand.*?

0 0 O
,R" /Ru .
ol | N g | 11 ew Phl N—R"
RN THF b, 78°C, 1 h,
! 25°C, 10min | g =L rt,1h R R
R alkyl R": alkyl, allyl, Bn

Upon the reaction of o-iodobenzoyl chlorides with imines affords N-acyliminium ions as
adducts. Which upon reaction with phenyl lithium at -78°C accompanied by maintaing
ambient temperature induces an intermolecular Wurtz-Fittig coupling to produce 2,3-
dihydroisoindolinones in plentiful and copious yields.'*

!{D 0.1 eq. Cu(OTf), J."D
[ 0.5 eq Na,CO,
N—PG + (HORLB—Ar - N—FPG
DCE PG: Bn, NB
OH reflux. 4 - 12 h Ar  NB: 2-nitrobenzyl

Copper (I1) trifluoromethanesulfonate efficiently carries out the catalytic reaction of C-C
joining of 3-hydoxyisoindolinones with various aryl-, heteroaryl-, and alkenylboronic acids to
yield isoindolinones in 1,2-dicholoroethane (DCE) at reflux. The light unstable 2-nitrobenzyl
protecting group is most suitable for coupling reaction and for deprotection.®

0 0
. 2.5 mol-% Pd,(dba), = CHCI, |
i ] 5 mol-% Xantphos N —Ar
R I
R PrOH / Et,N (1-1) R o
R Ar Me 0 f0°C,2-5h 5

3-acyl isoindolin-1-ones and 3-hydroxy-3-acylisoindolin-1-ones can be produced with the
help of an efficient reaction that is catalysed by palladium and there is cyclization within the
molecules of 2-iodobenzamides with an addition of 2-oxoethyl function group on the atom of
nitrogen under mild conditions in good yield.®

o 125eq 0.1 eg. CuCl, 0.2 eq. bpy
NH3ClI 2 eq. Cs,CO,. 4 eq. H,0
) - HM R’
B{pin) t CI
Art b P R'  toluene / DCE (2:1)
Br 50°C, ~1Zh AT R R H Me

Acylation/Arylation reaction of a-aminoboronate salts with 2-bromobenzoyl chlorides under
mild conditions via an intermolecular, Cu-catalyzed sp3-sp?coupling yields Isoindolinones.’
Synthesis of substituted indolinone derivatives

Dissolution of 6-substituted 1,3 benzothiazol-2-amine and indole 2,3-dione in absolute
methanol gives Schiff base as the final product. Schiff base is used as anti- tumour agent.
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For apoptosis of acute myeloid leukaemia cell and growth inhibition, a large number of new
indolinone derivative are synthesized. For targeting vascular endothelial growth factor,
platelet derived growth factor and fibroblast growth factor, these derivatives are used.

QO

N
TN,
O O
0] N
/ |l| Anti-cancer agent

o)
Various significant pharmacological activities such as, anti-fungal agent, anti-cancer drug,

tuberculostatic agent, active agents of AIDS and anti-viral methisazone are shown by some
isoindolinone compounds.
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N
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For the treatment of cancer, N-substituted isatin have been used as intermediate for different
heterocyclic compounds. At selective conditions only, some of the isatin derivatives are

synthesized.®

H
N 0

H

substitute derivative.
act as anticancer drug

The enzyme through its active sites gets easily bounded with the substrate is known as
cyclooxygenase. There are two isoforms of COX i.e. COX-1 and COX-2. The given two
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compounds out of several isoindolinone compounds show maximum effective inhibition
activity on COX-1 and COX-2.2°

b i

On the basis of molecular docking phenomenon, PTP 1B inhibitors is a noble series of
heterocyclic derivative which is known as protein tyrosine phosphate 1B inhibitor.

F N’H

MeOOC o

L/

3-substituted indolinone
Isoindolinone derivatives as CNS active agents

OH
0
0
0 Y O HO
OMe o)

Anti-inflammatory Anti-hypertensive agent

Synthesis of isoindolinone derivatives

2-iodobenzamides is made to react with the acetylenic carbinols using Pd as a catalyst having
a acetylenic group which is present at terminal position attached with functionality of
carbinol alongside the acetylenic gives the construction of 3-acylmethylisoindolin-1-one in
one step.*® The product formation involves sonogashira coupling which is followed by redox
reaction and ring closure through a single step.?

Similarly, the reaction has been carried between 2-iodobenzamides and
trimethylsilylacetylene by using Pd as catalyst giving 2-(2-trimethylsilyl) ethynylbenzamides
in excellent yield. Involving Friedel-crafts reaction with acid chlorides or anhydrides easily
giving the equivalent 3-alkylidene isoindolin-1-ones and then the covalent bond was removed
by using Hz and Pd/C to get the resulting isoindolinone.??
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The reaction is carried over involving a multiple synthetic techniques and involvement of
catalyst so as to afford the desired products in quantitative yields.
For the development of cheap, less time consumer and green synthetic methodologies,
another method was reported in which the starting material was alkyl-aryl-ketones which has
low cost and 3-hydroxy-2-arylisoindol-1-ones are used.?
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N—< >— R
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O N@R Retrosynthesis analysis
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The reactions of phthalic anhydride with different anilines give the corresponding 2
(arylcarbanoyl) benzoic acid in quantitative yield. N-aryl-1H-pyrole-2,5-diones is formed by
acylation with sodium acetate and acetic anhydride and by reduction of above compound
using NaBH4.%t
Anticancer isoindolinone derivatives
Cancer is a serious health problem which has its root in the whole world. Every year around
10 million new cancer patients are identified as per the reports of the World Health
Organization. Now rate at which people die because of cancer is rising every year. There are
some isoindolinones derivatives which is used as novel anticancer target molecules. The
synthesis of these derivatives are given with nucleophile substitution reaction and
cyclization.?®
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Naturally occurring and biologically active substituted 3-methyleneisoindolin-1-ones
3-methyleneisoindolin-1-ones is a substituted derivative of isoindolinone which are very
important for their biological use and natural occurrence. It is found in many naturally
products for example Enterocarpam, which is the part of aristo lactam alkaloids family. It is

also seen in the Fumaridine. This type of derivative of isoindolinone are also found in
biological active compounds such as AKS186 which is helpful to display vasorelaxant.?®
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= .,-o-"'K MED-..H H\‘x""‘-"'---i{ C}
E | L NH 0. S
MeO Jf J/ ~ =~ ] /\L N
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[‘a/ﬂ-\ — (J D / \\“_{
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..f"

Phosphorylated Isoindolinone Derivatives

Phosphorylated Isoindolinone derivatives identified due to their potential biological activity
or as building blocks for synthesis of bioactive compounds.?’” Some examples are 3-
oxoisoindolin-1-yl-phosphonates-1-yl-phosphonates, Diethyl [2-(2-alkyl-3-0x0-2,3-dihydro-
1H-isoindol-1-yl)ethyl]phosphonates, diethyl [3-(2-alkyl-3-0x0-2,3-dihydro-1H-isoindol-1-
yl)propyl]phosphonates.?
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Isoindolinone can be obtained by using the method that lead to the utilization of compounds
like Fmoc-benzylamines in the form of a compliment for the synthesis of isoindolinone with
aryl groups that are deficient in electrons. This is the adaptable (versatile) and simple method
which is related to different synthesis needed by drug-based medicinal and drug
developments and synthesis of natural products.
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R R
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R = CO,Me R = CO,Me (49%)

Isoindolinone derivatives are also obtained by performing direct condensation of ortho-
phthaladehyde along with amino alcohol when extrinsic synthetic auxiliary is present; we
have put forward a method which involves help of neighboring group by the functional group
of alcohol.?®

@C HO H,N  OH CHO
H —_—
CHO H20 O},R : i i‘OH

The reaction was done between alpha- amino alcohols and 2-formylbenzoic acid. To
proceeds the reaction equimolar amounts of the mixture of two components were heated at
reflux in toluene solvent to obtained desired product.

‘LOZH CQ H 2N [9]3;
CHO PhCH‘ A oj O:r

The tricyclic lactum that is derived by (+/-)-valinol was made to react with titanium
tetrachloride at normal room temperature in dichloromethane before adding allyl
trimethylsilane to give the required substituted isoindolinone in an isolated yield of 96%.%%-3?

TiCly
4 CH2C|2;20°C
H O

Commercially available isoindolinone and isoindolinone pigments and their applications
Commercially available coloring substances called pigments of isoindolinone are
representatives of yellow pigment for example, pigment yellow-110, pigment yellow-139,
pigment yellow-173 pigment yellow-109 and pigment yellow 185, pigment orange 66,
pigment orange 61, pigment orange-69, pigment red-260, and pigment brown-38. Pigments
that provides other shades have not gained so much commercial name and impact.
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Biological activities of I1soindolinones
Isoindolinones are heterocyclic compounds having potential biological activities, like anti-
hypertensive (high blood pressure), anti-psychotic, anti-inflammatory, and pain killer, these
class of heterocyclic support also display anti-ulcer, vasodilatory, anti-viral, anti-leukemic
properties.®® These have been found to cause dose-dependent transcription in MDM2-
amplified SJISA human sarcoma cell lines.

'e) O
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Some substituted isoindolinone possess anxiolytic hyprotics, antihypertensive, antipsychotic,
antiflammatory, anaesthetic, antiulcer, vasodilatory, antiviral, antileulcemic. We can
synthesise these types of substituted isoindolinone by several procedures.
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(R)-PD 172939 (S)-pazinacione (R)(+) thalidomide
(dopamine D4 antagonist) (sedative drug) (antiretroviral, ARV) (teratogen)
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(R}-PD 172939 (5 }-pazinaclone (R)-(+} thalidomide
(dopamine D4 antagonist) (sedative drug) {antiretroviral, ARY) (teratogen)
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lenalidomide pomalidomide apremilast

(anticancer, multiple myeloma) (anticancer, multiple myeloma) (antiinflammatory)
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