
Ph ton                                                                                                                                                                  221                                                                                                                
 

The Journal of Materials Science. Photon 121 (2015) 221-224 
https://sites.google.com/site/photonfoundationorganization/home/the-journal-of-materials-science  
Original Research Article. ISJN: 6259-3864: Impact Index: 5.35 
 

The Journal of Materials Science                                                      Ph ton 
 
Chemoselective synthesis of 2-(Methyl thiomethyl)-isoindoline-1, 3-dione and 
2-(Hydroxy methyl)-1H-isoindoline-1, 3-(2H)-dione  
 
N.D. Zargar*, K.Z. Khan 
 
Department of Chemistry, University of Kashmir, Srinagar (190006) J&K, India 
 
Article history:  
Received: 07 May, 2015 
Accepted: 11 May, 2015 
Available online: 12 October, 2015  
 
Keywords: 
Isoindoline, Methyl-thiomethyl, Chemoselectivity, phthalimide, 
Dimethylsulphoxide (DMSO), Acetic-anhydride (Ac2O)  
 
Corresponding Author: 
Zargar N.D.* 
Email: nded.1092 ( at ) rediffmail ( dot ) com 
 
Abstract 
Dimethyl sulphoxide activated by acetic-anhydride 
converts enols into sulphur ylides,oxidizes alcohols to  
corresponding ketones and induces oxidative 
rearrangement in polyporic acid.When 1H-isoindole-1,3-
(2H)-dione (1) was refluxed with this versatile reagent it 
afforded 2-(Methyl thiomethyl)-isoindoline-1,3-dione (2) 

as a major product and 2-(Hydroxy methyl)-1H-
isoindole-1,3-(2H)-dione (3) as a minor product. 
However, when 1H-isoindole-1,3-(2H)-dione  (1) was 
refluxed with DMSO alone at elevated temperature ,it 
afforded (2) as a minor product and (3) as a major 
product. Both the reactions show chemoselectivity at N-
H group of phthalimide (1) and leaving the >C=O group 
free. Compounds of mechanistic interest, have been 
characterized by different spectral techniques and 
elemental analysis. 
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1. Introduction 
  

 

Dimethyl sulphoxide, a viscous,hygroscopic 
liquid,activated by acetic anhydride has been used 
as a reagent with a wide range of chemical 
applications.It brings about oxidative 
rearrangement in polyporic acid(Wikhom et al., 
1972), oxidation of secondary alcohols to 
corresponding ketones (Newman et al;1967), 
methylene-bis adduct formation and oxidative 
cyclisation in different -diketones depending 

upon the structure of the diketone and reaction 
conditions.This reagent also converts 3-substituted 
4-hydroxy coumarins and dicoumarols to a variety 
of products of both chemical and pharmacological 
interest.(Khan et al., 1983, 85), DMSO alone has 
been used as a reagent.It brings about methyl 
thiomethylation in barbituric acid(Czuba et al., 
1985)and ylide formation in oxazinones (Zakhs et 
al., 1994),as in case of 4-acetoxy 
coumarins(Jakenchi et al., 1992).N-substituted 
derivatives of phthalimide have been frequently 
synthesised.It under goes N-methylation when 
treated with methyl triphenyl-phosphoranylidene 
(Desmacle.D., 1966). Nitration of this compound 
with fuming nitric acid (Kuang Z; 1993) or with 
conc.HNO3 in conc. H2SO4 (Lidya V., 1995) gives 

4-Nitro N-methyl-phthalimide. Benzylation of 
phthalimide has been acheived by treating it with 
benzyl chloride in DMF in presence of K2CO3-

Al 2O3. (Lu et al., 1977). Literature survey revealed 
that phthalimide has not been exposed to 
DMSO/Ac2O reagent or DMSO alone .Since 
phthalimide contains an acidic proton at N-H group 
besides a >C=O group, so it was thought better to 
expose it with DMSO/Ac2O reagent or DMSO 
alone.Both the reactions afforded 2-(Methyl 
thiomethyl)-isoindoline-1,3-dione (2) and 2-
(Hydroxy methyl)-1H-isoindole-1,3-(2H)-dione (3) 
indicating chemoselectivity at N-H group and 
leaving the >C=O group free.   
 
2. Objective of Research 
 
Main objective of this research was to synthesise 
some novel compounds of mechanistic interest and 
investigate their properties so that they can be used 
as chemicals and bench reagents in different 
institutions and laboratories.Furthermore,I was 
interested to study their advanced application part 
which can be helpful to everyone in day to day life.  
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3. Experimental 
 
3.1. Reaction between phthalimide and 
DMSO/Ac2O 
A mixture of phthalimide (1H-isoindole-1,3-(2H)-
dione) (1)  (5gms) DMSO(15ml)and acetic-
anhydride(7.5ml) was refluxed( 0C) for 09 
hrs.TLC examination showed the formation of two 
compounds.The reaction mixture was 
cooled,diluted with excess of water and extracted 
with ether.Removal of solvent and crystallization 
from benzene afforded (3), m.p.1400C in excellent 
yields(major product). Mother liquor,after 
evaporation of the solvent followed by 
crystallization and column chromatography 
afforded (2),m.p.1150C,in small amounts(minor 
product).  
 
 3.2. Reaction between phthalimide and DMSO 
alone  
Refluxed a mixture of phthalimide (5gms) and 
DMSO (25ml) for six hours. Priliminary TLC 
examination indicated formation of two products. 
Dilution with excess of water afforded a white 
precipitate which was filtered and dried. 
Crystallisation from methanol afforded (2), soluble 
in chloroform, m.p.1150C in high yields (major 
product).The mother liquor after evaporation of the 
solvent and crystallization from benzene afforded 
(3), m.p.1400C, soluble in acetone and DMSO in 
minimal amounts (minor product).  
 
2(Methylthiomethyl) isoindoline1, 3dione (2), 
m.p.1150C, yield (70%), colourless 
hexagonalcrystals.1HNMR (δ), CDCl3, 300MHz, 
7.72-7.89 (4H, m, Ar-H), 4.75 (2H, s, N-CH2-S 
protons), 2.27 (3H, s, S-CH3protons). FT-IR (νmax, 
KBr) 1620-1690(Broad multiplets), 1500(very 
week), 1400, 1350cm-1.Mass (m/z), 270(M+), 
192,160 (base peak), 104, 76 and 61.Elemental 
analysis, Found (%) C=58.29, H=3.41and 
N=6.98%, Calculated For (%) C=57.97, H=4.34 
and N=6.67%  
 
2-(Hydroxy methyl)-1H-isoindole-1,3-(2H)-dione 
(3),m.p.1400C, yield (75%), colourless crystalline 
solid.1HNMR(δ), CDCl3, 300MHz, 7.73-7.86 
(4H,m.Ar-H), 5.13(2H,d,N-CH2), 6.18 (1H,t,CH2-
OH). FT-IR (KBr), 3450(broadish), 1600-
1720(centered at 1660cm-1), 1440, 1380, 1300cm-1. 
Mass (m/z) 177(M+), 160,147 (base peak), 130, 
104 and 76.Elemental analysis,Found(%) C=61.63, 
H=3.95and N=8.01%.Calculated For (%) C=61.01, 
H=3.95 and N=7.90%.  
 
4. Results and Discussion 
 
Phthalimide (1H-isoindole-1,3-(2H)-dione) (1),an 
important member of group of 1,3-diketo 
compounds,prepared easily by heating phthalic-

anhydride with ammonium hydroxide or 
ammonium carbonate(Noyes et al;1941)has been 
used as a substrate in a number of reactions to 
produce a variety of products. 2-(Hydroxy methyl)-
1H-isoindole-1, 3-(2H)-dione (3) has been prepared 
in minimal amounts by refluxing phthalimide with 
formaldehyde (Bliss D; 1995) from which a 
number of Mannich bases (4) have been easily 
synthesised (Wulijimuren S; 1994). 
(R=Morpholino,ArNH,BuNH etc.) 
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(R=Morpholino,ArNH,BuNH etc.) 
 
When Phthalimide (1H-isoindole-1,3-(2H)-dione) 
(1) was refluxed with DMSO/Ac2O reagent(an 
excellent source of formaldehyde and 
thiomethanol) for 9 hours followed by workup of 
the reaction mixture and column chromatography 
ultimately afforded 2-(Methylthiomethyl) 
isoindoline1, 3dione (2) as a minor product and 2-
(Hydroxy methyl)- 1H-isoindole-1,3-(2H)-dione (3) 
as a major product ,synthesised earlier from 
formaldehyde  in poor yields(Bliss D;1995). 
 
Scheme 1: 

N-H

O

O

OAc
N

O

O

CH2=S-CH3
N

O

O

CH2 S CH3

 



Ph ton                                                                                                                                                                  223                                                                                                                
 

Formation of 2-(Methylthiomethyl) isoindoline1, 
3dione (2) can be explained that sulphur stabilized 
carbonium reacts with phthalimide as depicted 
below. Scheme-1 
 
Scheme 2: 
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Formation of 2-(Hydroxy methyl)- 1H-isoindole-
1,3-(2H)-dione (3)in this reaction involves the 
incorporation of formaldehyde which is one of the 
products of prolonged interaction between DMSO 
and acetic-anhydride. Scheme-2 
 
However, the reaction between phthalimide and 
DMSO alone reached completion in 6 hours at 
reflux temperature ( 0C) .Workup of the 
reaction mixture through addition of water 
followed by crystallization afforded (2) as a major 
product and (3) as a minor product. Yields obtained 
here are quite opposite to that of DMSO/Ac2O and 
phthalimide reaction. 
 
The compound (2) responded positively when 
tested for sulphur. On the basis of mass spectrum 
showing molecular ion at m/z 207 and elemental 
analysis, its molecular formula was found to be 
C10H9NO2S. 
 
Its FT-IR shows a strong aromatic carbon-carbon 
stretching vibrational band at 1620-1690 cm-1and 
an amide carbonyl vibrational band at 1650-
1695cm-1which are in agreement with the 
structure(2). 
 
The 1HNMR of the compound shows a AA / BB 

/pattern multiplet of four aromatic protons of a 
symmetrically ortho disubstituted benzene 
(Silverstein et al., 1981) in the region of δ 7.72-
7.89, a singlet at δ 4.75 equivalent to two 
methylene protons attached to sulphur and nitrogen 
and other singlet at δ 2.27 equivalent to three 
protons assigned to S- methyl group. 
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The plausible mechanism proposed for the 
formation of (2) can be explained that oxygen of 
DMSO gets protonated at reflux temperature which 
suffers loss of water and ultimately forms methyl-
thiomethyl product. Scheme-3. 
 
The second compound (3) was found devoid of 
sulphur and carboxylic group on the basis of usual 
tests. Its FT-IR spectrum shows a hydroxyl band at 
3450 cm-1 and a broad amide carbonyl band at 
1660 cm-1. 
 
1HNMR of the compound shows a doublet 
(J=5.5Hz) equivalent to two methylene protons 
centered at δ 5.13,a triplet for one hydroxyl proton 
at δ 6.18 and a multiplet of AA/BB/ pattern at δ 
7.73-7.86 equivalent to four aromatic protons. 
 
The mass spectrum of the compound showing 
mol.ion at m/z 177 was also in full agreement with 
the structure assigned (3). 
 
Scheme 4: 
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Formation of 2-(Hydroxy methyl)- 1H-isoindole-
1,3-(2H)-dione (3) can be rationalized on the basis 
that some of the CH2=S+-CH3 and water molecules 
generated during this reaction react with each other 
to yield formaldehyde and thiomethanol.The 
former then interacts with phthalimide to give (3). 
Scheme-4. 
 
4.1. Materials and General information  
Dimethyl sulphoxide used as a reagent was 
carefully dried according to the standard procedure 
(Vogel et al; 1994). Phthalimide chosen as a 
starting material was purchased from a registered 
company.Melting points were recorded on a Tempo 
block melting point apparatus and are 
uncorrected.All the reactions were monitored by 
TLC plates precoated with Silica-gel Si60-
F254.

1HNMR (300MHz), FT-IR (4000-400cm-
1range) and Mass spectra of the compounds were 
recorded by using highly advanced 
instrumentation. 
 
Conclusion 
 
Dimethyl sulphoxide has been used in recent past 
in absence of activators and worked well under 
reflux temperatures.A number of products of 
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medicinal and chemical importance have been 
synthesised by using this reagent with different 
substrates. Formation of 
2(Methylthiomethyl)isoindoline1, 3dione(2) (minor 
product) and 2-(Hydroxy methyl)- 1H-isoindole-
1,3-(2H)-dione (3) in high yields by the reaction of 
phthalimide and DMSO indicates that this versatile 
reagent can be used with other substrates as well,to 
get a variety of products with marked applications 
in the field of synthetic organic chemistry.DMSO 
activated by acetic-anhydride has also been used as 
a reagent with a number of substrates,under 
varying conditions,producing a wide-range of 
compounds of both chemical and pharmaceutical 
importance.Reaction between phthalimide and 
DMSO/Ac2O reagent affords again 2-
(Methylthiomethyl) isoindoline1,3dione (2) in 
excellent yields and2-(Hydroxy methyl)- 1H-
isoindole-1,3-(2H)-dione (3) in poor yields.Both 
the compounds can easily be used as substrates 
with other reagents to get different products of 
chemical importance with practical utility in 
different laboratories and industries .They can also 
be tested for different pharmacological activities. 
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