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INTRODUCTION
Heterocyclic compounds are widely employed because they have a wide range of
applications in pharmaceuticals. The ability to develop diverse structures that are required to

fulfil specific significant functions is the primary reason for their versatile application.

In the antibacterial, pharmaceutical, and medicinal sectors, pyran-based heterocyclic
chemicals have been extensively used. "Multicomponent Reactions” (MCRs) have recently
emerged as an alternative to traditional ways for creating a variety of complex organic
compounds by combining three or more initial substrates. Many organic chemists have been
drawn to one-pot multicomponent reactions because of their streamlined operation, simplified

purification, decreased waste, lowered safety criteria, and reduced duration.!!

Pyranopyrazoles are a fascinating class of heterocycles due to their synthetic versatility and
effective biological activities. Isomer (1) is the most studied of the four probable isomeric

forms: pyrano[2,3-c]pyrazole (1), pyrano[4,3-c]pyrazole (2), pyrano[3,2-c]pyrazole (3), and
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pyrano[3,4-c]pyrazole (4). A variety of pyrano[2,3-c]pyrazole derivatives have been

synthesized, derivatized, and biological activities have been described.!?!
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Figure 1: Structures of isomeric pyranopyrazoles.

Dihydropyrano[2,3-c]pyrazole is a structurally significant fused heterocyclic molecule

obtained when the pyrazole ring is condensed with the 4H-pyran ring."’!

Otto took the first step in synthesizing these compounds by using a base-catalyzed cyclization
of 4-aryliden-5-pyrazolone to start the reaction chain. Otto and Schmelz showed in a
subsequent paper that weak bases can also be used for Michael-type cyclization. Klokol et al.
built on this work by performing a direct conversion of 3-methyl-3-pyrazolin-5-one with

malononitrile in the presence of a weak base.[”

Dihydropyrano[2,3-c]pyrazole because of its numerous bioactivities, including as anti-
inflammatory®™!, anticancer’®, anti-oxidant!”?, anti-cholinesterase!®, analgesic®, and anti-
microbial™®*? action, pyrazole nucleus is a rich source of several medicinally relevant

chemicals. It also acts as a human checkpoint kinase 1 (Chk1) inhibitor (5).
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Figure 2: Potential inhibitor of Human Chk1 kinase.

Several types of homogeneous catalysts**'¥, heterogeneous catalystsi*>*®, different metal

[17] [18] [19] [20]

sourcest™"!, micellar catalyst™, nano ionic liquidst™, enzymatic catalyst*~, and other
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catalysts have been reported in the literature for the synthesis of pyrazole using various

reaction routes such as ultrasound®*, microwave®, neat!®® and various substrates.

ONE POT SYNTHESIS OF PYRANOPYRAZOLES:

Scheme 1

Sunil U. Tekale et al. developed an efficient one pot four component synthesis of
pyranopyrazoles using 5 mol% of ZnO nanoparticles as catalyst at room temperature in
aqueous medium. The coupling reaction of aromatic aldehyde, malononitrile, ethyl

acetoacetate and hydrazine hydrate in aqueous medium gives higher yield in short time.?"

O
| (0] 0 _
X , =N Zn0 (5 mol%)
R—-'— + + . + H,N-NH,.H,0 - >
| _ H3C OEt —] H,0, 70 Degree Celsius

Ethyl Acetoacetate Malononitrile Hydrazine hydrate

Benzaldehyde
derivatives

Pyranopyrazole
derivatives

R= C5H5, 4-C|-C5H4, 4-N MEQ-C5H4, 4-SMe-C5H4, 4-OH-C6H4, 2-C|-C6H4, 4-Me-C5H4, 4-Br-
C5H4, 4-N02-C5H4, 4-OMG-C5H4, 3-0Me-4-OH-C5H4, 3-N02C6H4, 2-Fury|

Scheme 2

J. P. Sonar, S. D. Pardeshi et.al. developed four-component condensation of hydrazine
hydrate, ethyl acetoacetate, aldehydes, and malononitrile in an aqueous ethanolic medium
under reflux conditions utilising sodium lactate as a catalyst resulted in an effective one-pot
synthesis of pyranopyrazoles. To obtain pyranopyrazoles in a short period of time, a simple
and environmentally friendly approach is used. It introduces a new base catalyst that

produces product in a wide range of yields, from mediocre to outstanding.!*

a H4C AT
N
HaC Sodium Lactate 4
10 mol%)
NH,HO + ] _(0ma%) 7
z a2 + CHZ(CN)Z + Ar-CHO Ethanol: Water N\ | |
(0] (0] 4:6
(4:6) NH™ >0 Sk,
Hydrazine Malononitrile AIthyde
hydrate CHy derivatives Pyranopyrazole

derivatives
Ethyl Acetoacetate

Ar = 4-OMe- C6H4, 4-C|-C6H4, 2-C|-C5H4, 4-OH-C6H4, 4-Br-C5H4, 4-N02-C6H4, 3-N02-
CsHy, 4-Me-CgH,4, 3-OMe-4-OH-CgH3, 2-Furyl, 4-(Piperidin-1-yl)- CgH,
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Scheme 3
The synthesis of fused pyranopyrazoles from ethyl acetoacetate, hydrazine hydrate, an
aldehyde, and malononitrile in the presence of nontoxic, simple, and readily available

Glycine organocatalyst in aqueous medium at 25°C.1%%!

N H,N-NH,.H,0
R—I - | Hydrazine hydrate
= =N HaC
+ + Glycine, Water
— Xy 5-20 min, 85-95%
—N _ o) ;
T o HsC ©
Benzglde_hyde Malononitrile Ethyl Acetoacetate
derivatives Pyranopyrazole

derivatives

R = -Me, -OMeg, -NO,, -Cl, -F, -OH

Scheme 4

The condensation reaction of aryl aldehydes, ethyl acetoacetate, malononitrile, and hydrazine
hydrate or phenyl hydrazine in the presence of commercially available organocatalyst sodium
benzoate under aqueous conditions results in an efficient, green, and facile four-component
reaction for the preparation of pyrano[2,3- c]pyrazole derivatives. The items have excellent

yields and are made in a shorter amount of time. It's also gentle, safe, eco-friendly, and non-

toxic.?"!
/N
o =N godium Benzoate (15 mol% o
| + ,\l]Hz + HaC + odium Benzoate (15 mo 2 o Ar
HN— — Water, Room Temp. N
Ar H R PN —N
H3C O o -~
~ &
| N
Ary .
Hydrazines Ethyl Acetoacetate Malononitril
Aldehydes Yy alononitrile Pyranof2.3-clpyrazole
derivatives
R =H, Ph

Ar = CgHs, 4-NO,CgH4, 3-NO,CgH4, 2-NO,CgH4, 4-CH3CgH4, 4-OCH3CgH4, 4-OHCgH,, 4-
(NME)z-C6H4, 4-C|C6H4

Scheme 5
The synthesis of 6-amino-3-methyl-4-aryl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile

has been created using an environmentally friendly four-component reaction in aqueous
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medium in the presence of cetyltrimethylammonium chloride (CTACI). The procedure

proposed is gentle, ecologically benign, low-cost, and functionally tolerant, yielding good to

exceptional results.!?®!

CHs H o]
1 —
0 R =N
+ NH + < + L) CTAC20mol)
2 - HaC
| — R H D Isi
o) o—\ NH2 —N | _— ,0, 90 Degree Celsius
CHgj
Ethyl Acetoacetate  Hydrazine hydrates Malononitrile Aromatic
aldehydes 6-Amino-3-methyl-4-aryl-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile
1_
R*=CgHs, H

R? = m-NO,, p-CHs, p-OCHs, p-OH, 3,4-(Cl), p-Br, H, p-F, 2,4-(Cl)2, m-NO;, p-CFs, P-
N(CHs),

Scheme 6

In the presence of catalytic amounts of Cul nanoparticles in aqueous media, an unique one-
pot, five-component process for the synthesis of highly functionalized pyranopyrazoles from
acid chlorides, Meldrum's acid, hydrazine hydrate, aromatic aldehydes, and malononitrile is
reported. This process has a number of advantages, including in-situ ketoester preparation,
gentle reaction conditions, and an environmentally friendly, waste-free, and straightforward
work-up procedure with high yields. With practically constant catalytic activity, the catalyst

may be retrieved and reused numerous times.*!
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Scheme 7
In aqueous medium reflux conditions, triethanolamine is an efficient and environmentally

friendly catalyst for the production of 6-amino-1, 4-dihydro-4-substituted-3-methylpyrano[2,
3-c]pyrazole-5-carbonitrile. The technique is simpler, more environmentally friendly, and

simple to work up, resulting in a high output of the desired items.*”

HyC " |
3 e N
—N Triethanolamine (20 mol%) ~
o+ [ me + e )
N~\H —N EtOH:H,0 (1:1) \
Aldehyde Reflux NH  ~o NH,

derivatives Malononitrile

6-Amino-1,4-dihydro-4-substituted-3-methyl-pyrano[2,3
3-Methyl-1H-pyrazol-5(4H)-one -C]pyrazole-5-carbonitrile

R = 4-OMe-C6H4, 4-N02-C6H4, 4-OH-C6H4, 4-Br-C6H4, C5H4, 4-F-C6H4, Furfural
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Scheme 8

A one-pot, four-component reaction comprising ethyl acetoacetate, hydrazine hydrate,
malanonitrile, and different aldehydes in the presence of a catalytic quantity of DABCO in
aqueous medium is devised for the manufacture of dihydropyrano[2,3-c] pyrazole
derivatives. This approach has been developed to provide numerous advantages such as high
yield, shorter reaction time, benign reaction conditions, operational simplicity, easy work-up

procedure, and purification of products using non-chromatographic methods.
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Ar H —N H3C O0—CyH5
Hydrazine hydrate
Aromatic Malononitrile Ethyl Acetoacetate
aldehydes

DBACO (5 mol%) | Water, reflux

HaC Ar

~I

HN
—

N o) NH,

Pyrano[2,3-c]pyrazole
derivatives

Ar = 4-CI-CgHs, CgHs, 3-NO2-CeHa, 4-OH-CgHs, 2-Br-CeHa, 4-Me-CqHq, 1-naphthyl

Scheme 9

Using PS-DABCO as a green reusable heterogeneous catalyst, a one-pot, four-component, C-
C and C-N bond forming reaction of aryl aldehydes, ethyl acetoacetate, malononitrile, and
hydrazine hydrate or phenyl hydrazine has been devised for the manufacture of
dihydropyrano[2,3-c]pyrazoles derivatives. This protocol is useful, greener, cost effective,
and practical for both academic and industrial purposes due to the absence of unwanted
products, general applicability, reusability of the catalyst, non-chromatographic purification
procedure, green synthesis avoiding toxic reagents, and improved and operational

simplicity.*

www.wipr.net | Vol 11, Issue 2,2022. | 1SO 9001:2015 Certified Journal | 633



Bhope et al. World Journal of Pharmaceutical Research

/I
TR
AN

NS

] —N
Aryl
aldehydes —N

H5C2—O (6]

+ Malononitrile PS-DABCO
Ethyl Acetoacetate Ethanol, reflux 2h OR

OR
H,N-NH,.H,0

Hydrazine hydrate

Phenyl hydrazine

Pyrano[2,3-c]pyrazole
derivatives

R =H, 2-Cl, 3-Cl, 4-Cl, 4-OMe, 4-F, 2-NO,, 3-NO,, 4-NO,, 3,4-di-OMe

Scheme 10

The condensation of aldehydes, malononitrile, ethyl acetoacetate, and hydrazine hydrate in
ethanol under reflux utilising lemon peel powder as a natural catalyst resulted in a
straightforward one-pot four-component pyrano[2,3-c]pyrazole synthesis. The advantages of
this reaction include a shorter reaction time, a higher yield, easy availability of the catalyst,

and the protocol's environmental friendliness.**!
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Scheme 11

The three-component condensation of 3-Methyl-1-phenyl-2-pyrazoline-5-one, aromatic
aldehydes, and malononitrile in aqueous methanol at ambient temperature under
ultrasonication was identified by Ramaiah Konakanchi et al. as an efficient catalyst for the
preparation of series of dihydropyrano [2,3-c]pyrazoles. The affordability and efficacy of the
catalyst, as well as the mild reaction conditions, simple workup technique, shorter reaction
time, and greater product yields with analytical purity, make this protocol preferable to others

previously reported.

All of the compounds' structures were consistent with their spectroscopic (1H NMR, 13C
NMR) and elemental (CHN) investigations.*!

‘\ \
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S H3C
N
< NaF, Water:Methanol 1:1 viv 7
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\
N
H o] Malononitrile 0 NH,
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Pyrano[2,3-c]pyrazole
derivatives

R = 4-Cl, 2,4-di-Cl, 4-NO,, 3-NO, 2-NOy, 4,3-di-CHgs, 4-Br

Scheme 12

Rima Laroum, Abdelmadjid Debache, and colleagues established a one-pot four-component
reaction combining commercially available aldehydes, malononitrile, ethyl acetoacetate (or
ethyl benzoylacetate), and hydrazine hydrate for the simple synthesis of pyrano[2,3-C]
pyrazoles (or phenylhydrazine). In the presence of sodium citrate as a catalyst, the reactions
were carried out in aqueous EtOH. Using an eco-friendly four-component one pot reaction, a

number of pyrano[2,3-c]pyrazole derivatives were swiftly produced in excellent yields.
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Scheme 13

In a one-pot multicomponent reaction involving aryl aldehyde, malononitrile, ethyl

acetoacetate, and hydrazine hydrate in water as a solvent, sodium gluconate was discovered

to be a capable and recyclable organocatalyst for the synthesis of dihydropyrano[2,3-

c]pyrazole derivatives. The catalyst is nontoxic, readily available, biodegradable, and easily

removed from the reaction mixture. This methodology is greener since it eliminates the use of

heavy metal catalysts, harsh reaction conditions, and catalyst reusability. It also has a broad

substrate scope, a simple work-up procedure, and great product yield.®
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R = Ph, 4-OCHg3-Ph, Thiophene, 4-N, N-dimethyl-Ph, 3-methoxy,4-hydroxy-Ph, 4-CI-Ph, 4-
Br-Ph, Acetaldehyde, 2-methoxy-Ph, 4-Me-Ph, 2-CI-Ph, 4-OH-Ph, 4-F-Ph

Scheme 14

The reaction of aromatic aldehyde, malononitrile, ethyl acetoacetate, and hydrazine hydrate
with ultrasonication waves in aqueous medium has been developed into a simple and green
one-pot approach for the synthesis of pyranopyrazoles. This technology has the advantages of

operational simplicity and an environmentally favourable green approach.”

(0]
R H —N 0 0o H,N-NH,.H,O
- M Hydrazine hydrate
R I = + Q + H4C O/\CH —_—
—N 3 3 Water,
. La(NO,),.6H,0
Aromatic Malononitrile Ethyl A
aldehyde thyl Acetoacetate

Pyrano[2,3-c]pyrazole
derivatives

R = 4-ClI-CgHs, 4-NO3-CgHa, 4-OH-CgHa, 4-Br-CgHa, 4-NH,-CgH4, 4-F-CeHy

Scheme 15

In the presence of nanosized magnesium oxide as a highly effective heterogeneous base
catalyst, a four-component reaction of hydrazine hydrate or phenyl hydrazine, ethyl
acetoacetate, aldehydes, and malononitrile resulted in excellent yields and a short
experimental time to produce 6-amino-3-alkyl-4-aryl-5-cyano-1,4-dihydropyrano[2,3-
c]pyrazole derivatives. This method for concentrating a pyrano ring with a pyrazole ring is

easy and quick.l®®

Rl Ar
N
¢ o] Ar ==\ ~
RNHNH, + M + /L + < o ]
R1 0—CoHs |, o =N Solvent \N
Hydrazine hydrate | 0 NH,
Ethyl Acetoacetate Benzaldehyde Malononitrile R

derivatives
6-Amino-3-alkyl-4-aryl-5-cyano-1,4-dihydr
0[2,3-c]pyrazole derivatives

R=H, Ph
R* = CHs, Propyl, Iso-propyl
Ar = CgHs, 2-Cl-CgHg, 4-Cl-CgHg, 3-Br-CgHy4, 4-NO»-CgHg, 4-CH30-CgHg, 2,4-Cl-CgH3
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Scheme 16

The present protocol describes the use of concentrated sun radiation (CSR) to aid in the
synthesis of pyranopyrazole derivatives in a solvent- and catalyst-free environment. The final
desired compounds are synthesised in a good yield from aromatic/heteroaldehyde, ethyl
acetoacetate, malononitrile, and hydrazine hydrate in a one-pot multicomponent synthesis.
The advantages of this operationally easy technology include a green and clean reaction
process, simple workup and purification procedures, an exceptionally fast reaction time, atom
efficiency, and cost effectiveness. When compared to the traditional way, the present energy-

efficient technology saves over 98% of the energy.

o O
AN
—nN HsC Concentratfed
AN + i + — + Solar Radiations
| NH2 NHZ'Hzo _ /\O XX neat, 2-3 min
/ = Hydrazine hydrate =N H3C o
R Malononitrile
. Ethyl Acetoacetate
Algonr:a;'c Pyrano[2,3-c]pyrazole
aldehydes derivatives

R =-Cl, -NO, -F, -Me, -OMg, -OH

Scheme 17
At room temperature and without the use of solvents, an effective and quick four-component
reaction of ethyl acetoacetate, hydrazine hydrate, malononitrile, and various aldehydes. The

goal of this study was to develop a reusable catalyst for the production of pyranopyrazole

derivatives in the presence of CoCuFe204 magnetic nanocrystals. Spectroscopic and physical
[40]

data, such as melting points, FT-IR, and 1H NMR tests, confirmed the products.

O o)

M H.N-NH,.H.O
HaC 0" cH 2 272

3
Hydrazine hydrate
Ethyl Acetoacetate

+ a CoCuFe,0O,
—N Solvent-free, R.T.
X Y
C—N |
A

Malononitrile R
Aldehyde Pyranopyrazole
derivatives derivatives

R = C6H5, 4-C|-C6H4, 4-CH3-C6H4, 4-F-C6H4, 3-OME-C6H4, 4-Br-CgH4, 4-N02-CGH4
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Scheme 18

A four-component reaction comprising hydrazine hydrate, ethyl acetoacetate,
aldehydes/ketones, and malononitrile in water at room temperature was found to be efficient
for the synthesis of a variety of pyranopyrazoles using magnetic Fe304 nanoparticles as a
heterogeneous catalyst. The catalyst's nano size of roughly 16 nm, which allowed it to serve
as a nanoreactor, was blamed for the results. The current approach has the advantages of a

clean reaction, a short reaction time, a high yield, ease of purification, and low catalyst
[41]

costs.
R /NH2
>:O H2N
R, . R
Hydrazine hydrate
H,C Ry N
Aldehydes 7
+ 0 Fe,0,- MNPs/ Water /
J— - >
—N rt, 1-5 min N | |
. HaC NH ™o NH,
—N
i VN Pyranopyrazole
Malononitrile HsC o) \o yderiv’JaBt/irves

Ethyl Acetoacetate
R = Ph, 4-MeO-Ph, 2,5-MeO-Ph, 3,4,5-MeO-Ph, 4-NO,-Ph, 4-OH-Ph, 4-CI-Ph, 4-Br-Ph, 4-
F-Ph, 4-(CH3),;N-Ph, 2-OH-Ph, 3-CI-Ph

Scheme 19

Under solvent-free circumstances, an efficient grinding technique for the synthesis of
dihydropyrano[2,3-c]pyrazole derivatives from acetylene ester, hydrazine hydrate, aryl
aldehydes, and malononitrile was developed with excellent yields. Spectroscopic techniques
were used to deduce the structures of the produced compounds, which were then tested for

antioxidant and antibacterial activity in vitro.[*?

CHj3
o] O—/
\/\ — =\
N
/—O O _
HaC —N
Diethylacetylene dicarboxylate Malononitrile
o | i
+ o 10.mc?IAa L pro.lme
4 Grinding, 10 min
NH,-NH,.H,O X
Hydrazine hydrate | / _— Pyran((j)gie;;]\?g/srazole
R
Aldehyde

derivatives
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R = CgHs, 4-CH3-CgH4, 2-CI-CgHa, 4-Cl-C¢Hs, 4-F-CeH4, 4-OH-CgHa, 4-CH,CH3-CgHa, 4-
NO2-CeH4

Scheme 20
At 25°C in water, an iodine catalysed four component reaction produces many
pyranopyrazoles. The yields are great, and the technique is easy, efficient, and eco-

[43]

friendly.

o)
XX
| _ —N HsC lodine, Water
+ NH,NH,H,O0 *+ — + S 5-10 min, 80-90%
— o o
oC

Hydrazine hydrate H
H (0] Malononitrile

R

Aromatic Ethyl Acetoacetate

aldehydes

Pyrano[2,3-c]pyrazole
derivatives

R = -Cl, -NO, -F, -Me, -OMe, -OH

Scheme 21

The four-component reaction of phenyl hydrazine, ethyl acetoacetate, malononitrile, and
aromatic aldehydes, catalysed by poly(4-vinylpyridine), is reported as an effective one-pot
synthesis of pyrano[2,3-c]pyrazoles. This process has a number of advantages, including

atom-economy, ease of set-up, a clean operation, quick reaction times, and high product

yields.**
PhNHNH2 ArCHO Ar
. H3C N
Phenyl hydrazine Aromatic aldehyde =
+ Poly(4-vinylpyridine) N/ | ‘
N It AN A b el 4

\
o O —N Solvent-free N o
/ NH;
— Ph
H3C O—CzH5 N

Pyrano[2,3-c]pyrazole
Ethyl Acetoacetate Malononitrile derivatives

Ar = CgHs, 2-CI-CgHy, 3-CI-CgHs, 4-ClI-CgHy4, 2,4-CI-CgH3, 3-NO,-CgHy4, 4-Br-CgHy4, 4-
OMe-CgH4

Scheme 22
In a stoichiometric mixture of ethyl acetoacetate, hydrazine hydrate, aldehyde/ketone, and

malononitrile in ethanol, lipase from Aspergillus niger (ANL) was discovered to be a very
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effective catalyst for four-component synthesis of dihydropyrano[2,3-c]pyrazoles. The lipase
ANL displayed enzymatic promiscuity for a wide spectrum of aromatic and aliphatic
aldehydes, as well as ketones. This protocol's key benefits include the use of an
environmentally friendly biocatalyst, reusability of the catalyst, room temperature reaction

conditions, no toxic solvent, and outstanding yields.!**!

CHg
o —N
1
N <:N H3C, R R N
O o CHs Lipase form Aspergillus niger é
+ o (ANL), Ethanol =
Ethyl Acetoacetate Malononitrile > HN
1-50 hr, 30 degree celsius \ =
N 0
R NH,
§;O
NHZ'NHZ'HZO Pyrano[2,3-c]pyrazole
Rl derivatives
Hydrazine hydrate
Aldehydes
R =H, alkyl, aryl
R =H, alkyl, aryl
Scheme 23

The Lewis acid catalyst morpholine triflate (MorT) was used to catalyse a one-pot, four-
component reaction of ethyl acetoacetate, hydrazine hydrate, aldehydes, and malononitrile to
yield a series of dihydropyrano[2,3-c]pyrazoles, which were mainly catalysed by organic

alkalis.

This approach is particularly beneficial for academia and industry because of the moderate to
good yields, the lack of chromatographic purification, and the avoidance of ecologically toxic

solvents in the reaction process.!*®!

H3C ] o
O Hg
- Morpholine triflate 4'\‘
+ + + —N (MorT) . Vi
o NH,-NH, RCHO . EtOH-H,0, reflux NQ | |
—N
NH NH
(I) Hydrazine hydrate Aldehyde (0] 2
CaHs derivatives Malononitrile pyrano[2.3-pyrazole

derivatives
Ethyl Acetoacetate

R= C6H5, 4-F-C6H4, 2-C|-C5H4, 4-Br-C6H4, 3-OH-C6H4, 4-CH3-C6H4, 2-Furan, 3-Pyridine
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Scheme 24

FT-IR spectroscopy, thermogravimetric analysis, scanning electron microscopy, and
Brunauer—Emmett-Teller were used to describe the [I-cyclodextrin-epichlorohydrin
nanosponge polymer, [-CD/EP, which was made by stepwise polymerization of [J-
cyclodextrin with epichlorohydrin under basic circumstances. Using [1-CD/EP as a stationary
micro-vessel and basic heterogeneous catalyst in a four component reaction under solvent-
free conditions, an effective synthesis of spiro[indoline-3,40 -pyrano[2,3-c]pyrazole] and
pyranopyrazole derivatives is disclosed.!*”

— O
. 4
X/ Y PhNHNH,
Benzaldehyde Phenyl hydrazine
derivatives + CD/EP polymer
100 degree celsius, solvent free
—N
CH,COCH,CO,CH,CH, QN N0 N,

Ethyl Acetoacetate Pyranopyrazole

Malononitrile derivatives

R = H, 4-Me, 4-OMe, 4-OH, 4-Cl, 4-Br, 4-NO,, 3-Cl, 3-NO,, 3-Meg, 2-OH

Scheme 25
The use of montmorillonite K-10 as a reusable green acid catalyst in the presence of an
environmentally acceptable solvent leads to a unique approach for multicomponent

pyranopyrazole derivative synthesis.

Furthermore, the catalyst may be utilised for the reaction five times without losing any
activity. The goal of this method was to use green catalysis to create new synthetic
compounds for subsequent screenings, such as starting molecules for organic electronic

materials and biological tests.®!

() H,C o
(0] - 3 N
H =, A ”
+ Montmorillonite K-10
Ar/\H . L 0 N \/ | |
— HSC N H,O + EtOH, 5-8 hr NH
@) NH,

Aromatic aldehyde

derivatives Malononitrile  phenyl-1H-pyrazol-5(4H)-one

Pyranopyrazole
derivatives

Ar = C6H5, 4-N02-C6H4, 4-CH3-C6H4, 4-F-C6H4, 4-CF3-C6H4, 4-C|-C6H4, 4-Br-C6H4, 2-
NH,-CgH,4
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CONCLUSION

This review has covered the one pot synthetic strategies reported for the synthesis of

pyranopyrazole derivatives during the period of 2010 to 2021. Greener protocols, such as

sonochemical conditions, MW-assisted technologies, solvent-free conditions, green solvents,

particularly water as a solvent, heterogeneous catalysis, particularly nano catalyst, and ionic

liquids, have made access to these important heterocyclic compounds possible in recent

years. Compounds are reported as antibacterial, antifungal, antioxidant, analgesic, anti-

inflammatory, anticancer, anticonvulsant, insecticidal agents.
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