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Abstract: 
Bleaching earth clay catalyzed multicomponent reaction of Heterocyclic aldehyde, 2-cyanoacetohydrazide and 

substituted Anilines, In PEG-400 is carried out. This method has been applied for the synthesis of quinoline-3-

carbonitrile with good to excellet yield. In this study a comparison is made on triethylamine, piperidine, 

morpholine with Bleaching earth clay and with no catalyst. The studies revealed that bleaching earth clay and 

PEG-400 are more effective than other catalyst and solvents. It increasing the yield of product with less time 

consumption. All the synthesized compounds were characterized for their spectral analysis. 
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I. Introduction: 
The predominant occurrence of thequinoline-3-carbonitrile derivative in various natural products and 

established medicinal compounds1-3 had proven to be a versatile scaffold in organic and medicinal chemistry. 

quinoline-3-carbonitrile have recognized to acquire varied biological activities such as antibacterial4, antiviral5, 

anticancer6, antifungal7, antimalarial8, anti H.I.V9, anti-inflammatory10. Quinoline-3-carbonitrile derivativeare 

acknowledged medicinal compounds known to be present in the bioactive natural products11.Heterocyclic 

aldehydes are proven to contain varied biological activities12. By interpretating these points we combine the 

heterocyclic aldehydes with anilines and 2-cyanoacetohydrazide assuming that the present combination may 

lead to formation of improved biological hybrid. 

There is always been quest for advancementof the synthetic rout for the conversion of readily available 

reagent in to widely used organic compounds. For accomplishing this multicomponent reaction (MCR) are 

recognized as an important tool from economic as well as environmental point of view13. Along with the MCR 

method, use of green solvent is also considered to be an environmental benign access. Amongst the green 

solvents used for MCR strategy PEG-400 is considered to be well known green solvent14. 

In the previous literature there are abundant synthetic strategies for the synthesis of quinoline-3-

carbonitrile derivatives15.  Development of an heterogenous catalyst for the synthesis of numerous important 

organic motifs was always been a center of interest for organic chemistry students16-17.Ease of handling, 

reusability, easy extraction are some peculiar advantages of heterogenous catalysts. Amongst those 

heterogeneous catalysts Bleaching earth clay (BEC) is considered as a remarkable heterogenous catalyst for 

various organic transformations18.Taking in account these facts we represent an MCR protocol for synthesis of 

by Consolidation of heterocyclic aldehydes with anilines and 2-cyanoacetohydrazide Manipulating Bleaching 

earth clay as catalyst and PEG-400 as green solvent. 

 

II. Result and discussion 
A facile one pot three componentprotocol for the synthesis of new quinoline-3-carbonitrile 

derivative4a-jis reported by utilizing equimolar heterocyclic aldehydes2a-j, anilines3a-c and 2-

cyanoacetohydrazide1 Scheme 1. The synthetic protocol commences with sequential addition of 2-

cyanoacetohydrazide and heterocyclic aldehydes in round bottom flask previously filled with catalytic amount 

of BEC and PEG-400 as green solvent, after completion of reaction as indicated by TLC the anilineswas added 

in the same pot and the reaction mixture was further stirred at 80°C for the formation of product. the first 

attempt was made using the Triethylamine as a catalyst which results in formation of the product with 50% yield 

and time required for completion of reaction was 65 minutes Entry1 Table1. Observing these results, we moved 

for other catalysts piperidine and morpholine Entry 2and 3 Table 1 respectively which the outcomes of 40 and 

30% yield with the time of 70 and 60 minutes. When we moved for using BEC as a catalyst 1 Wt%resulting in 

production of improved 60% yield Entry 4 table1. Enthused with these results we further investigate different 

wt% compositions of BEC (pH 12.5). We came to investigation that satisfactory yield was obtained when we 
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utilized 15wt% of BEC. The yield was found to hampered when 10 wt% and 20wt% BEC were used Entry 5 

and 7 Table 1. However, there was no formation of product when reaction was carried out in absence of catalyst 

when stirred at RT Entry 8. Even though when reaction mixture was stirred at 80°C without catalyst the 

formation of product was not observed Entry 9 Table 1. The optimized reaction conditions were found when 

15wt% of BEC was used. 

 

Table1: Optimized reaction conditions 
Entry Catalyst (Mol/wt%) Temp (°C) Time (Min) Yield of 

4a (%) 

1 Triethylamine (Mol%) 70 65 50 

2 Piperidine (Mol%) 80 70 40 

3 Morpholine (Mol%) 80 60 30 

4 Bleaching earth Clay 1 wt% 80 50 60 

5 Bleaching earth Clay 10 wt% 80 40 70 

6 Bleaching earth Clay 15 wt% 80 35 90 

7 Bleaching earth Clay 20 wt% 80 20 70 

8 No catalyst RT 70 0 

9 No catalyst 80 80 0 
aReaction progress was monitored by thin layer chromatography (TLC) 

bYield refers to isolated yield 

 

With these optimized conditions we initiated to find the substrate scope the reaction condition was 

found to operate for varied substrate scope Table 2. 

 

Scheme 1 

 
 

The finding of the substrate scope indicates that the MCR strategy allows variety of substrate to 

undergo smoothly with formation of product with satisfactory yield. Interpretation of the yield of the substrate 

scope indicate that the reactant with electron donating group either on aldehyde 2a-j or on the anilines 3a-c 

renders the productyield. The substrates with electron withdrawing groups on the aldehydes or on the anilines 

are providing the products with good yield. 

 

Table 2 Substrate Scope 
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a Yield refers to isolated product after column chromatography 

The plausible mechanistic path was proposed in Scheme 2. The mechanism indicate reaction was 

proceeds through abstraction of proton from 2-cyanoacetohydrazide by BEC then the anion attack on the 

carbonyl of heterocyclic aldehyde. Furthermore, addition of substituted anilines leads to formation of final 

product. 

Scheme 2 Plausible mechanism 
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III. Conclusion: 
The proposed protocol provides an easy access for the synthesis of quinoline-3-carbonitrile derivatives. 

the MCR strategy for the synthesis is woven with the environmental benign approach through the use of BEC as 

a catalyst and PEG-400 as a solvent. The protocol delivers an efficient access for the formation of new hybrid 

product with coupling of easily available reactants which may lead to improved biological activities. 
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