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Efficient One-Pot Synthesis of N-Substituted P...ha!zm:des/Nap..tha!:m:des
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Abstract: N-Subslituted phthalimides and naphthalimides have been obtained in good to excellent yields.
employing d\lormlxmclhylslldnu and s()dxum I()dldc. (in sirw generation of iodotrimethylsilane)  from
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Imide derivatives have numerous applications in biology.' synthetic® and polymer' chemistry. Despite
are limited.* Well known methods are:

dehydrative condensation of an anhydride and amine at high temperatures™ and the cyclization of the N
substituied amic acid in the presence of aci

also a method for the synthesis of imide derivatives.* The condensation of iminophosphoranes with phthaloyl
dichloride followed by alkaline hydrolysis also affords phthalimides.” However, most of these routes have
their own synthetic problems when applied to a runge ol derivatives. Therefore, preparation of functionalized
imide derivatives is a major challenge in organic synthesis. We describe herein, an efficient and mild approach
for the synthesis of phthalimide and naphthalimide derivatives.

The lead has been taken from the work on iminophosphorane condensation with phthalic anhydride.”
and our recent finding on the reduction of azide functionality to amine by chlorotrimethylsilane-sodium
azide, with i sity reduction by
condensation with chlorotrinett n‘}silane-sooium iodide, would give e CGFi‘ﬁSpOuuiug imide derivative. In
order to substantiate this concept, various azides have been reacted with phthalic/naphthalic anhydrides.

In a typical procedure; to a solution of phthalic anhydride (I mmoi) in acetonitrile (15 ml). sodium
iodide (1.5 mmol) and p-chlorophenyl azide (1 mmol) was added and stirred for 5 min at room temperature.
To this stirred suspension, a solution of chlorotrimethylsilane (1.5 mmol) in acetonitrile (2 ml) was added
dropwise and the stirring continued for another 15 min. On completion of the reaction as indicated by TLC
(ethyl acetate). the reaction mixture was quenched with 10% sodium thiosulphate solution and it was extracted
with ethyl acetate (25 ml). The organic layer was washed with brine solution, dried over anhydrous Nu,SO,
and concentrated under vacuum to give the crude product. This was purified by column chromotography

s white solid (yield 95%).
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a, R =Cl 15 min, 95% ¢. 30 min. 90
b. R = OMe. 13 min. 95%
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d. 45 min. 82% e. R =CL 15 min, 85% g. 30 min, 82% h. 45 min. 78%

f. R = OMe, 15min, 85%

lodotrimethylsilane, with remarkable reactivity as a hard-soft reagent, has a wide spectrum of synthetic
applications.” The use of the chlorotrimethylsilane-sodium iodide reagent system is desirable because it is near
neutral, more reactive and more commercially viable in comparison to the use of iodotrimethylsilane directly.”
Although mechanistic aspects of this reductive condensation cannot be defined clearly, it may be assumed. on

the basis of earlier iminophosphorane studies,” that the reaction may pxo(,u,d vie an iminosilane intermediate

which on subseqguent condens:

as well as naphthali
conditions. Further, from its practical simplicity, spontaneity and high efficiency. this method is expected to
have wide utility, particularly in the preparation of functionalized imide derivatives of biological and chemical
importance.
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