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A General Method for Synthesis of [somaleimide Derivatives
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Abstract: A mild and efficient method for the synthesis of isoimide by a simple reaction of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) with various kinds of
maleimicacid, succimicacid, pthaleimicacid in dichloromethane at room temperature is

described.
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Introduction: Imidic acid derivatives on dehydration under different conditions give
corresponding imides and isoimides. A large number of applications of imides are known and
plenty of methods to design them are well established.!? In comparison with imide, the isoimide
chemistry is less explored and only limited isoimide chemistry is known. In 1955 Tsou et al
reported the first isomaleimide synthesis using trifluoracetic anhydride as a dehydrating agent,
recently isoimide have found applications in preparation of surfmers,® novel polyimides,* novel
polyisoimides,” pharmaceuticals,® spiro b-lactams,’ resins,® polyhydrazides,” herbicidal anti-
dotes,'” membranes,'! adhesives,'? diagnosis and cancer treatment and in vivo photodynamic
therapy.!® Isoimides are useful in the detection and measurement of biological materials such as
bacteria, enzymes and hormones.!* Presently isomaleimides have been synthesized from the

corresponding maleamic acids by using (i) COCI2/Et3N," (ii) DCC,!! (iii) Ac20/NaOAc,'® (iv)
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CH3COCIEBN,” (v) EtOCOCVEBN,” (vi) (CF3CO)20/EtN,!7 (vii) ketenes'® and (viii) 2-

chloro-1,3-dimethylimidazolinium chloride'® and cynuric chloride.?’

R4 R, R4 R,
o— O RT 10-15min, © N
HN 90-98% @)
OH \
R3

R, =R, =H, C¢H,, R; = CHs, C,Hs, CH,0, C,Hs0, C3H,0
However, previously reported methods require severe conditions, toxic reagents solvents and
suffer from side reactions and products are obtained low yields. Thus, the reaction condition
needs to be as mild as possible. Consequently, there is a need to develop alternative methods for

the synthesis of isomalemide from readily available reagents and in efficient manner.

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) is widely popular as a
coupling agent in synthetic organic chemistry. Due to the easy workup of EDC, high yields and
lower reaction time, results in pure products without column chromatography. Herein, we wish
to report a simple and convenient method for the synthesis of isomalemide through dehydration
of maleamicacid, succinamicacid in the presence of EDC in dichloromethane solvent at room

temperature.

In our research group we have been using bismaleamicacid to synthesize the bismaleimide as
potential precursors for the synthesis of polymer bond reaction with Bovarian Serum Albumen

for bioconjugate studies of peptides polymers®!. In order to obtain the bismaleimide we are
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exploring various kind of dehydrating agents, in one of the reactions we treated the bis
maleimidic acid2 (1a) with EDC in dichloromethane, to our surprise the reaction mixture is very
clear within 10-15 minutes from suspension, and we got the regioselective bis isomaleimide??,
1b in quantitative yields. To test this methodology, we treated the 1a with EDC in various
solvents. In DMF, the reaction is time is 20 minutes and yield are less and required purification.
We repeat the reaction in THF, the reaction is sluggish and went for 6 hours. In one reaction,
HORBT is used as acid activator, to our surprise complex product is formed, when we repeat the
reaction with DCC in dichloromethane, it took 6 hours and obtained 63% yield only after column

chromatography to separate the substituted urea.

In a typical procedure, suspend 1.0 g (2.9 mmol, 1.0 eq) of dimaleimideacid222 (3a) in
dichloromethane (15 mL), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC,
1.22 g, 6.4 mmol, 2.2 eq) were added and the resulting mixture was stirred at room temperature
and stirred for 10-15 minutes to form clear solution. The reaction mixture was then poured into
10% aqueous sodium bicarbonate solution (25 mL) and stirred for 10 min. The aqueous layer
was extracted with dichloromethane (2 x 25 mL), and the combined organic layers were washed
with 10% aqueous sodium bicarbonate solution (25 mL), water (25 mL), and brine (25 mL). The
organic layer was then dried over anhydrous MgSOy4 and filtered. Removal of volatiles using a

rotary evaporator gave a product®*, 3b as white solid (0.87 g, 97%).
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Synthesize of Bis-isomaleimide with EDC in DCM at room temperature
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To generalize this methodology, we treated several maleamic acid derivative with EDC

furnished exclusively the corresponding desired N-arylisomaleimides®*2® in 90-98% yields. The

phthalanilic acid also gave the corresponding N-alkyl-iso phthalimide in 90-95% yields

indicating that the present dehydration condition works equally well in prolong period.

Generally, the isomaleimide with a chiral central next to imine-nitrogen, during the reaction

chirality’s remains intact. The product 1b-9b structures were established from the characteristic

lactone carbonyl and imine double bond stretching frequencies in infra-red spectra, presence of

two doublet peaks for the vinylic protons in 'H NMR and '*C NMR spectral data.

Rl :Rz :H,C6H4, R3 =H

H/\/OH ——= 0©
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o

Page 5 of 9




Page 6 of 9

However unsubstituted maleamic acid, succciniamic acid and phthaleimic acid under similar
condition does not yields the product even prolong the reaction time. The free hydroxyl group in

starting material is interfering during reaction ending with complex product.

In conclusion the present work provides a new method for the preparation of isomaleimide
through a 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) as a
dehydrating agent The notable advantage of this methodology are mild condition, general
applicability, lower reaction time, no column chromatography purification, high yields and no
polluting reagents to be used. We believe this will serve as a useful addition to modern synthetic
methods.
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