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Abstract:

An efficient and convenient method has been developed for the synthesis of 2-amino-4H-
tetrahydrobenzo[b]pyrans derivatives via one-pot, three-component condensation of
malononitrile or ethyl cyanoacetete, dimedone and different aldehydes in the presence of a
catalytic amount of potassium phthalimide-N-oxyl (POPINO), as a new organocatalyst, in
aqueous media. A variety of 2-amino-tetrahydrobenzo[b]pyrans derivatives were obtained in
high to excellent yields within short reaction times.

Keywords: Multicomponent reaction, dimedone, on water synthesis, 2-amino-4H-
tetrahydrobenzo[b]pyrans, potassium phthalimide-N-oxy!.

Introduction

Chromene and its derivatives belong to a major class of natural heterocyclic compounds,
which they occur widely in edible vegetables and fruits [1,2]. They frequently expose a variety
of biological and pharmacological activities [3]. Based on the extensive researches, it has been
observed that chromene derivatives include biological activities such as antioxidant, spamolytic,
anti-HIV, anticancer, anti-anaphylactic andantiba-cterialactiveity [4]. Furthermore, these
compounds expose unique pharmacological activities such as the treatment of human
inflammatory TNFa-mediated malady, Alzheimer’s malady, amyotrophic lateral sclerosis,
Huntington’s malady, and Parkinson’s malady. Moreover, functionally substituted chromenes
appropriately 2-amino-4H-chromene derivatives have played important roles in synthetic
approaches to promising compounds in the field of medicinal chemistry [5,6]. So that 2-amino-
4H-chromenes bearing nitrile functionality arises from their potential application in the treatment



of psoriatic arthritis and rheumatoid, and in cancer therapy. In particular, some of their
derivatives such as HA 14-1 and MX58151, are being developed as anticancer agents [7].
(Fig. 1).In previous decades, they have also been widely employed as potent biodegradable
agrochemicals, pigments and cosmetics.

-

Figure 1.Examples of 2-amino-4H-chromene scaffold in HA-14-1 and MX58151 as anticancer agents

Due to their importance, the synthesis of these compounds has attracted a lot of interest; and
several procedures have been described. Generally, 2-amino-4H-chromenes are synthesized by
three-component reactions of dimedone or resorcinol with malononitrile and arylaldehydes. The
cyclization reaction between dimedone and benzylidene malononitriles in the presence of a
suitable base gives 2-amino-5-0xo0-5,6,7,8-tetrahydro-4H-chromene-3-carbonitriles. On the other
hand, due to the steric hindrance between two hydroxyl groups, resorcinol reacted with
benzylidene malononitriles at the position 6 rather than at the position 2 under above described
conditions and further cyclization gives 2-amino-7-hydroxy-4H-chromenes [8]. Several catalytic
reagent such asbasic alumina, piperidine, morphine, chitosan, Diammonium hydrogen phosphate,
sodium carbonate, cetyltrimethyl-ammonium chloride (CTACI), [bmim]OH, DBU/microwave,
K2COs/microwave, Hi4[NaPsW300110] and lipase have been used as a catalyst in these reactions
[9]. Most of these methods also involve using of volatile solvents; long reaction times and harsh
work-up procedures.

Recently, we have reported the first catalytic cyclotrimerization of aryl and alkyl isocyanates
using PPINO [10]. On the basis of our previous results and to develop the catalytic scope of the
phthalimide-N-oxyl nucleophile, we decided to examine the feasibility and efficiency of
POPINO in the preparation of 2-amino-tetrahydrobenzo[b]pyrans. Herein, we wish to report a
facile, three-component method for the synthesis of 2-amino-4H-tetrahydrobenzo[b]pyrans



derivatives using (4) dimedone (3), various aromatic aldehydes (1) and malononitrile (2) in the
presence of PPINO under reflux conditions (Scheme 1).
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Scheme 1.Three-component synthesis of 2-amino-4H-chromenes

Results and Discussion

The results have been summarized in Table 1 which clearly show that all substrates react
smoothly under optimal conditions to give the direct products in high yields. Subsequently, we
demonstrated that benzaldehyde and the aromatic aldehydes bearing electron-withdrawing
groups (such as nitro or halogens) require a shorter reaction time and give better yields than

those bearing electron-donating groups (such as methoxy or methyl).

Table 1

Synthesis of different derivatives of 2-amino-5-oxo-5,6,7,8-tetrahydro-4H-benzo[b]pyran via condensation of
malononitrile, dimedone and aldehydes in the presence of POPINO
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? Reaction conditions: dimedone (1 mol), aldehyde (1 mol), malononitrile (1.1 mol), water (2 mL, reflux), POPINO (5 mol%).

® All compounds are known and their structures were established from their spectral data and melting points as compared with literature values.

© The yields refer to Isolated products.

Experimental

A mixture of aromatic aldehyde (1 mmol), malononitrile (1.1mmol), dimedone (1 mmol)
and POPINO as a catalyst (5 mol%) in H,O (2 mL) was stirred under reflux conditions for
appropriate time. After completion of the reaction, which was monitored by TLC, the reaction
mixture was cooled to room temperature. The solid product was collected by filtration, washed
with water to give the pure products. All products were identified by comparing their physical
and spectral data with authentic literature data.

Conclusions

In conclusion, we have developed an efficient procedure for the synthesis of 4H-chromene,
which are often encountered in biologically active compounds. This method was simple, mild,
and efficient and the reaction products were isolated by easy work-up procedure and do not need
any further purification steps. Therefore, POPINO as a green and environmentally benign
organocatalyst is an efficient catalyst for this multi-component reaction in aqueous media.
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