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Abstract – The synthesis of N-substituted 1H-isoindole-1,3-(2H)-diones is 

described from the reaction of cyclic anhydrides with Schiff bases as suitable 

replacing substrates instead of the corresponding amines. 

Imines with an aryl or a benzyl group on nitrogen (Schiff bases), are stable to oxygen and water. They are 

readily prepared and are promising starting materials in biologically important systems and hence attract 

broad interest. Due to their diverse reactivity, imines are common substrates in a wide variety of 

transformations. For example, they are used in synthesis of β-lactams,1 aziridines,2 1,2-amino alcohols,3 

1,3-oxazolidines4 and cycloaddition reactions.5 

It is possible to make the α-carbon of the aldehyde adds to the carbonyl carbon of the ketone, by using an 

imine instead of an aldehyde.6 Furthermore, the reaction of imines with a wide range of carbon 

nucleophiles7 has been known. To extend our previous works on the synthesis of five member cyclic 

imides,8 here, we wish to report the use of Schiff bases as expedient substrates in the preparation of 

N-substituted 1H-isoindole-1,3-(2H)-diones. We observed that in the presence of suitable electrophiles 

such as cyclic anhydrides, imines can react as amine functional groups, by removing of the aldehydes or 

the ketones in-situ without need to hydrolysis. The reaction procedure is simple, and the reaction 

conditions are mild.9 The cyclic imides 3 are efficiently and rapidly formed from the reaction of cyclic 

anhydrides 2 with Schiff bases 1 in EtOH or DMF without need to use any catalyst (Scheme 1). Results 

are summarized in Table 1. 
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This strategy can be suitable, particularly, in the presence of sensitive substituents which may react with 

amines (Table 1, 2i and 2j). Also, some aromatic amines, especially those containing electron donating 

Table 1. Reaction of Schiff bases 1 with cyclic anhydrides 2 in EtOH 

 Ar Y R 2 Time/h 3 Yield /%a,b Mp/oC    
(lit.) 

a p-ClPh Ph H O

O

O  
3 N

O

O  
95 205-207 

(205-20610) 

b Ph p-MePh H O

O

O  
3 N

O

O

Me

 
90 201-203 

(201-20311) 

c Ph PhCH2 H O

O

O  
3 N

O

O

CH2 90 116-118 
(118.5-119.512)

d Ph PhCH2 Me O

O

O  
3 N

O

O

CH2 85 115-118 
(118.5-119.512)

e p-ClPh Ph H O

O

OBr
Br

Br
Br

 
1.5 N

O

O

Br
Br

Br
Br  

85 277-279   
(28013) 

f p-MePh p-BrPh Me O

O

OBr
Br

Br
Br

 
1 N

O

O

Br
Br

Br
Br

Br 92 >250     
(>38013) 

g Ph p-MePh H O

O

ONO2  
3 N

O

O

Me

NO2  

80 152-154 
(155-15614) 

h Ph PhCH2 H O

O

ONO2  
3 N

O

O

CH2

NO2

85 140-142 

(142-14314) 

i Ph Ph H O

O

O
HO2C

1.5 N

O

O
HO2C 75 >250     

(>26015) 

j Ph PhCH2 H O

O

O
HO2C

3 N

O

O

CH2

HO2C
80 198-201 

(200-20215) 

k Ph p-MePh H O

O

O

M e 4 N Me

O

O

Me 95 - 

a The products were identified and characterized by their physical and spectral data and comparison of them with 
those of authentic samples. b Isolated yield. 
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substituents are unstable and are easily oxidized or polymerized and purification of them is a tedious 

effort. However, the use of Schiff bases instead of the mentioned amines is more suitable. 

The proposed mechanism is shown in Scheme 2. It is reasonable to assume that 3 results from an initial 

addition of Schiff base 1 to the anhydride 2 and subsequent cyclization of the unstable intermediate 4 to 

the intermediate 5. Recyclization of 5 under the reaction conditions employed leads to the cyclic imides 3 

with removing of the corresponding aryl aldehyde or aryl ketone. 
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In conclusion, stable imines to hydrolysis (Schiff bases) are proposed as masked amines in the synthesis 

of N-substituted 1H-isoindole-1,3-(2H)-diones. The reactions are carried out under mild reaction 

condition without need to use any catalysts. Good to high yields of the products are obtained with easy 

work-up. The use of Schiff bases as suitable replacing substrates instead of the corresponding amines is 

an improvement over previous methods. 
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