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Introduction 

 

pyrano[2,3-c]pyrazole are an important class of heterocyclic ring systems, 

which can be prepared by a diverse range of synthetic procedures. 

Pyranopyrazoles have important pharmacological properties, been the topic of 

theoretical studies, and are of industrial significance. Out of four possible isomeric 

forms, pyrano[2,3-c]pyrazole (1), 47 pyrano[4,3-c]pyrazole (2), pyrano[3,2-

c]pyrazole (3) and pyrano[3,4-c]pyrazole (4), isomer 1 is the most widely  studied. 

The synthesis, derivatization and biological activities of a range of derivatives of 

have been  reported  
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Figure 1. Structures of isomeric pyranopyrazoles. 

 

The first synthesis of pyrano[2,3-c]pyrazoles  was reported by Stollé, who 

prepared it from hydrazine and ethyl acetoacetate. Wolff also reported its 

synthesis at about the same time. In 1973, Junek and Aigner  synthesized some 

polynitrile derivatives of pyrano[2,3-c]pyrazoles which initiated developments in  



functionalized pyranopyrazoles synthesis such as pyrano[2,3-c]pyrazol-6-one, 

pyrano[2,3-c]pyrazol-4-one  and 4H-pyrano[2,3-c]pyrazole  

 

 

Biological Importance 

 

pyrano[2,3-c]pyrazole in general are biologically active and have 

remarkable antimicrobial anticancer, inflammatory, analgesic, anticonvulsant, 

anti-platelet, vasodilator, antifungal, potential Chk1 kinase inhibitors, herbicidal 

and molluscicidal properties. Moreover, pyranopyrazoles were found to be 

effective inhibitors to steel corrosion and as antioxidants for lubricant oil 
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General Experimental Procedure for pyrano[2,3-c]pyrazole 

 

NH2 NH2 +
CH3
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O

N

N
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CH3

N

NH2

Sodium Benzoate

Water

 

 

 Aromatic aldehyde (10 mmol) and malononitrile (10 mmol) was added to a 

mixture of hydrazine hydrate (10 mmol) and ethyl acetoacetate (10 mmol), and 

catalytic amount of Sodium benzoate (20mol %) in water (10 ml). The reaction 

mixture was Stirred for appropriate time. Solid is precipitated after some time, 

After completion of reaction as confirmed by thin-layer chromatography (TLC) 

using eluent n-hexane–ethyl acetate (7:3) the reaction mixture was cooled to room 

temperature and poured onto ice water (50 ml). The product was collected by 

filtration, washed with water, and dried to give the corresponding pyrano[2,3-

c]pyrazole derivatives and crystallized from ethanol. 

 

 

 

 

 

 

 

 



Result and Discussion  

 

 Optimization study of solvent and amount of catalyst is done by taking an 

ideal   condensation reaction of hydrazine hydrate (99%), Ethyl Acetoaceate, 

malononitrile and Benzaldeyde in presence of suitable solvent and sodium 

benzoate as catalyst at different condition. 

 

NH2 NH2 +
CH3
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O

O
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N

N
H

CH3

N

NH2

Sodium Benzoate

solvent

benzaldehyde
 

 

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water 

(1:1), methanol, water and solvent free condition at different temperature condition  

but best results are obtained by using water as solvent at room temperature. (table 

no. 1) also the amount of catalyst Sodium Benzoate used is 5 mole%,  10 mole%, 

15 mole%, 20 mole%& 25 mole% best result are obtained by using 20 mole %  of 

Sodium Benzoate catalyst so synthesis of various derivatives is carried out by 

using  20 mole% of Sodium Benzoate (table no. 2) 

 

 

 

 

 



Optimization of Solvent 

 

Sr. 

No 

 

Solvent 

 

Time in 

hr 

Reaction 

Condition 

 

Yield 

1 Ethanol 1.5 R. T. 30 % 

2 Ethanol 1.5 Reflux 25 % 

3 Ethanol: Water (1:1) 1 R. T. 44 % 

4 Ethanol: Water (1:1) 1 Reflux 49 % 

5 Acetonitrile 7 R. T. No reaction 

6 Acetonitrile  Reflux No reaction 

7 Methanol 2 R. T. 45% 

8 Methanol 2 Reflux 43% 

9 Water 0.5 R. T. 90% 

10 Solvent free 2 R. T. No reaction 

11 Solvent free 2 60OC No reaction 

Table - 1 

 

 

 

 

 



Optimization of amount of catalyst Sodium Benzoate 

 

Sr. 

No 

 

Amount of catalyst Sodium 

Benzoate 

 

Time in hr 

 

Yield 

1 5 mole% 1.5 75 % 

2 10 mole% 1 77 % 

3 15 mole% 1 83 % 

4 20 mole% 0.5 90 % 

5 25 mole % 0.5 87% 

Table - 2 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 

 

Sr. 

No. 

 

Product 

 

Yield 

 

M.P. 

 

Reported 

M.P. 

 

 

1 

O

N

N
H

CH3

N

NH2
 

 

90 % 

1690C –  

1700C 

1690C –  

1700C 

 

 

2 

O

N

N
H

CH3

N

NH2

Cl

 

 

85 % 

 

2120C –

2130C 

 

2120C –

2140C 

 

 

3 
O

N

N
H

N

NH2

N
+O

-

OCH3

 

 

84 % 

 

212 0C – 213 

0C 

 

222 0C – 224 

0C 

 

 

4 

O

N

N
H

CH3

N

NH2

N
+ O

-
O

 

 

80 % 

 

2500C –

2520C 

 

2540C –

2560C 



 

 

5 

O

N

N
H

CH3

N

NH2

N
+

O
-

O

 

 

89% 

 

2340C –

2360C 

 

2340C –

2360C 

6 

O

N

N
H

CH3

N

NH2

Cl

 

90% 

 

2170C –

2190C 

 

NA 

7 

O

N

N
H

CH3

N

NH2

O
CH3

 

90% 

 

207 0C – 209 

0C 

 

208 0C – 210 

0C 

 

 

Conclusion 

In conclusion, the study described in this project is about an efficient, rapid, 

and convenient synthesisof  pyrano[2,3-c]pyrazole  in a one-pot, four component 

reaction strategy using nontoxic, and easily available Sodium Benzoate (20mol%) 

as catalyst in water at R. T. The present method offers several advantages 

including higher yield and easy experimental workup procedure.  Also one pot 

condensation, Easy workup procedure and high yield addresses towards green 

approach of this reaction.  
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Introduction 

Unsaturated benzopyran derivatives, generally known as chromenes, form 

the fundamental unit of many biologically active natural products as well as 

synthetic therapeutic agents. The chromene nucleus is generally regarded as a 

privileged skeleton in medicinal chemistry. Due to oxygen atom presence in the 

structure, chromenes acquires broad pharmaceutical significance. Basically 

chromenes are the unsaturated form of chromons. 2H-chromene and 4H-chromene 

are the two major core structures which are present in most of the naturally 

existing synthetic compounds. It exists in two isomeric forms, 2H-chromene (1) 

and 4H-chromene (2) that can be distinguished by the site of unsaturation shown in 

figure below. 

O   O  

1     2 

Further, fusion of benzene or naphthalene to the different sites of the 

chromenes ring results in various benzo and naphthochromenes, generating diverse 

molecular structure. Pyran derivatives are one of the most common compounds 

present in various biologically active natural and synthetic products. Among them, 

functionalized chromenes (benzopyrans) are also an important class of compounds, 

which constitute the structural unit of series of biologically active natural products 

and drugs. Chiefly, among various chromene derivatives, 2-amino-4H chromene 



with cyano-functionality has potential applications in the treatment of rheumatoid, 

psoriasis, and cancer. Other properties such as laser dyes, optical brighteners, 

fluorescence markers, pigments, cosmetics, and potent biodegradable 

agrochemicals are well known for decades. 

Pyran derivatives are one of the most common compounds present in various 

biologically active natural and synthetic products. Among them, functionalized 

chromenes (benzopyrans) are also an important class of compounds, which 

constitute the structural unit of series of biologically active natural products and 

drugs . Chiefly, among various chromene derivatives, 2-amino-4H chromene with 

cyano-functionality has potential applications in the treatment of rheumatoid, 

psoriasis, and cancer. Other properties such as laser dyes, optical brighteners, 

fluorescence markers, pigments, cosmetics, and potent biodegradable 

agrochemicals are well known for decades. 
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General Experimental Procedure for Tetrahydrobenzo[b]pyran 

 

H

O

R

O

OCH3 CH3

+ +

N

N

TBAB

E thanol

reflux

NH2

N

CH3 CH3

O

R

 

Aldehyde  Dimedon      Malononitrile  Tetrahydrobenzo[b]pyran 

 

 Aromatic aldehyde (10 mmol) and malononitrile (10 mmol) was added to a 

mixture of Dimedon (10 mmol) and catalytic amount of TBAB (15mol %) in 

ethanol (10 ml). The reaction mixture was refluxed for appropriate time. Solid is 

precipitated after some time (in some cases), After completion of reaction as 

confirmed by thin-layer chromatography (TLC) using eluent n-hexane–ethyl 

acetate (8:2) the reaction mixture was cooled to room temperature and poured onto  

crushed ice (50 ml). The product was collected by filtration, washed with water, 

and dried to give the corresponding derivatives of Tetrahydrobenzo[b]pyran and 

crystallized from ethanol. 

 

 

 

 

 

 



 

Result and Discussion  

 

 Optimization study of solvent and amount of catalyst is done by taking an 

ideal   condensation reaction of malononitrile, Benzaldeyde and Dimedon in 

presence of suitable solvent and TBAB as catalyst at different condition. 

 

H
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R
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OCH3 CH3
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Diff. reaction condition

 

 

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water 

(1:1), methanol, water and solvent free condition at different temperature condition  

but best results are obtained by using ethanol as solvent at reflux temperature. 

(table no. 1) also the amount of catalyst TBAB used is 5 mole%,  10 mole%, 15 

mole%, 20 mole%& 25 mole% best result are obtained by using 15 mole %  of 

TBAB as  catalyst so synthesis of various derivatives is carried out by using  15 

mole% of TBAB (table no. 2) 

 

 

 

 



Optimization of Solvent 

 

Sr. 

No 

 

Solvent 

 

Time in 

Min 

Reaction 

Condition 

 

Yield 

1 Ethanol 240 R. T. 70 % 

2 Ethanol 35 Reflux 85 % 

3 Ethanol: Water (1:1) 60 Reflux 49 % 

4 Acetonitrile 120 Reflux No reaction 

5 Methanol 60 Reflux 73% 

6 Water 100 Reflux No reaction 

7 Solvent free 2 60 0C No reaction 

Table - 1 

 

 

 

 

 

 

 

 

 

 



Optimization of amount of catalyst TBAB 

 

Sr. 

No 

 

Amount of catalyst TBAB 

 

Time in 

min 

 

Yield 

1 5 mole% 80 75 % 

2 10 mole%         60 77 % 

3 15 mole% 35 85 % 

4 20 mole% 40 80 % 

5 25 mole % 40 82% 

Table - 2 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 

 

Sr. 

No. 

 

Product 

 

Yield 

 

M.P. 

 

Reported 

M.P. 

 

 

1 

O NH2

N

CH3 CH3

O

 

 

85 % 

2330C –  

234 0C 

2330C –  

234 0C 

 

 

2 
O NH2

N

CH3 CH3

O
O

 

 

85 % 

 

2280C –

2300C 

 

2280C –

2300C 

 

 

3 

O NH2

N

CH3 CH3

O

F

 

 

84 % 

 

212 0C – 213 

0C 

 

212 0C – 213 

0C 



 

 

4 

O NH2

N

CH3 CH3

O

CH3CH3

 

 

70 % 

 

2340C –

2350C 

 

NA 

 

 

5 

O NH2

N

CH3 CH3

O

O
CH3

 

 

83% 

 

1900C –

1920C 

 

1900C –

1920C 

6 

O NH2

N

CH3 CH3

O

Cl

Cl

 

80% 

 

2170C –

2190C 

 

2140C –

2170C 

7 

O NH2

N

CH3 CH3

O

OH

 

80% 

 

207 0C – 209 

0C 

 

205 0C – 206 

0C 

 

 



Conclusions 

 

1. Present method offers several advantages including higher yield and easy 

experimental workup procedure.  Also one pot condensation, Easy workup 

procedure and high yield addresses towards green approach of this reaction. 

 

2. The study described in this project is about an efficient, rapid, and convenient 

synthesis of tetrahydrobenzo[b]pyran in a one-pot, three component reaction 

strategy using nontoxic, and easily available TBAB (15mol %) as phase transfer 

catalyst in ethanol at Reflux condition.  
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