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An important group of heterocyclic compounds with
significant biological characteristics are furan derivatives.
The creation of furan derivatives and their testing for various
pharmacological properties have received a lot of attention
over the past few decades. Various substances with anti-
bacterial properties have a fundamental skeleton made up of
furan rings. These molecules are frequently used in antiviral,
antifungal, anti-inflammatory, analgesic, antidepressant,
anti-anxiolytic, anti-parkinsonian, anti-glaucoma, muscle
relaxant, antihypertensive, diuretic, anti-ulcer, anti-ageing,
and anticancer medications. The biological activity of furans
can alter noticeably due to a slight modification in the
pattern of substitution. In the realm of medicinal chemistry,
furan derivatives have taken on a special position. An
important synthetic technique in the search for new drugs is
the inclusion of the furan nucleus. The great therapeutic
efficacy of furan-related medicines has promoted the
medicinal chemists to create large number of novel
chemotherapeutic agents. The field of medicinal chemistry
encompasses a diverse array of opportunities due to the
different ways that furans derivatives can be synthesized as
well as their various structural reactions. This article aims to
review previous work on the medicinal and biological
activities during past years.
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INTRODUCTION

The word furan 1, which means bran, is derived from the Latin furfur. Carl Wilhelm Scheele described 2-furoic acid,
the first furan derivative, in 1780. Then, as a byproduct of the manufacture of formic acid, it was discovered in 1832
by the German chemist Johann Wolfgang Dobereiner. German scientist Carl Harries discovered the structure of
furfural in 1901. A class of heterocyclic aromatic chemicals known as furan is distinguished by ring structure
composed of one oxygen atom and four carbon atoms. Furan, the most basic compound in the furans family, it's a
colorless, volatile, and slightly poisonous liquid with a boiling point of 31.36 °C. Additional members of the furans
are synthesized in large scale for usage as solvents and chemical raw materials [1, 2].

W

1

Furan is the most reactive compound of the 5-membered heterocyclic compounds. Due to its strong reactivity,
extremely weak reagents are needed in comparison to other substances. In general, compounds with the furan ring
make excellent solvents. Some substances are miscible with hexane and water. The ether oxygen's presence increases
polarity and the possibility of hydrogen bonding.
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Furan pharmaceuticals provide a wider range of potential treatments for different clinical conditions. Furan has a
number of therapeutic benefits, including being antimicrobial like antibacterial or antifungal or antiviral, anti-
inflammatory, analgesic, antidepressant, anti-anxiolytic, anti-parkinsonian, anti-glaucoma, muscle relaxant,
antihypertensive, diuretic, anti-ulcer, anti-ageing, and anticancer [3].

Medicinal significance of furan
There are numerous substituted furan derivatives that have received clinical approval that contain a mono and fused
furan in conjunction with other heterocyclic. A list of the medications and their notable pharmacological activities can
be found in Table 1[4].

Table 1. Clinically approved drugs containing furan ring

Sr.no | Name of the drug Structure Approved
activity
1 Ceftiofur =\ Ho<°’ o
oY . o o
S ¢ ),/ﬁvNH Z Antibacterial
o S H activity
7N
s
NH,
2 Cefuroxime o  OxOH
J 0
HN- 07 N':E QM Antibacterial
S NH YO activity
o
]
3 Furazolidone
0 o Antibacterial
N+ .
K/N‘N’ \ O\ activity
4 Nifuroxazide 0 o
HO_Q_/( N{ Antibacterial
HN-N{ O\ activity
NU/ERe
5 Nifurtoinol 0 o
Ns N\ N/+ Antibacterial
r N7\ activity
oy LY
6 Nitrofurantoin o) o
™\ o N/+ Antibacterial
HN\n/N‘N’ N/ activity
O
7 Nitrofurazone /O
HN N (O 7 Antibacterial
Tr | / N+ ..
0 \ _ activity
8 Diloxanide 0 I ¢ .
0] N 7]/k Antiprotozoal
\ /0 I a activity
9 Nifuratel o _(O /0' Antiprotozoal
~S O N# and antifungal
AN I % activity
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10 Siramesine O -
N .
é)c o O Antidepressant
activity
11 Preladenant —N
) N/\\ .
N (L
parkinsonian
activity
12 Dantrolene
Muscle relaxant
activity
13 Pilocarpine
Antiglaucoma
activity
N
14 Terazosin o
N
Co')L l\/}\] . il Antihypertensive
\Il/j/\li:( activity
Nz ~
(¢}
NH,
15 Prazosin \O
0 N/_\N—<N_ 0/ Antihyp.e(tensive
_ ?\I / activity
= NH,
16 Azimilid Cl _
N
(EL 1\(\) Antiarrhythmic
0 Nen’ NN activit
4N y
17 Furosemide 0] Cl
W 2
L3N RO Diuretic activity
NH,
(0]
OH
18 Niperotidine \ o H\/©:O>
=N
\‘<\OJ/\S/\/NTN 0 Antiulcer
O. activit
0
19 Ranitidine N/ NO,
- 74 Antiulcer
|
0 S\/\N N~ activity
H H
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20 Lupitidine \
WJN\ \/E\>‘/N“ Antiulcer
Z NN 0 activity
H H
21 Rofecoxib 02
P O Analgesic and
anti-
P inflammatory
O O activity
22 Mirfentanil }\I—\> Analgesic and
=N anti-
N:>—N 0 inflammatory
@J )/’—@ activity
@)
23 Firocoxib \S,,o
o Analgesic and
f anti-
o) inflammatory
— activity
070
24 Kinetin HNTSN
N\ Anti-ageing
o_ HN {Q:JN activity
)~
25 Lapatinib ¢t O\/©\F '
— N Antlig:a_rtmer
N7 o activi
o

Biological significance of furan as anti-microbial agents
3-aryl-3-(furan-2-yl) propanoic acid derivatives were created and their antibacterial effectiveness was assessed. The
best result demonstrated by compound 2, which suppressed the growth of Escherichia coli at a concentration of MIC
64pug/ml [5].

/|

0 CO,H

2

2,4-disubstituted furan derivative 3 exhibited better antibacterial activity especially against Proteus vulgaris and
Escherichia coli [6].
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A novel arylfuran derivative 4 was found to possess considerable activity against both Gram-negative (Escherichia
coli) and Gram-positive (Staphylococcus aureus) bacteria indicating a broad spectrum of action of this novel
compounds [7].

Cl
0

\ / N
H

1-benzoyl-3-furan-2-ylmethyl-thiourea 5 exhibited antibacterial effect against, Listeria Monocytogenes, Bacillus

cereus and Staphylococcus aureus [8].
JSL O
5

Compound 6 was effectively synthesized, and its antibacterial activity was assessed. This compound was found to
display wide-ranging antimicrobial action against thirteen strains of bacteria, with activity more than streptomycin and
tetracycline against Pseudomonas fluorescens [9].

S AN
— 0
O HO
F
F
FHO 0 OH
6

In another study, some furan-substituted compound were created and assessed for their antibacterial activity. In this
series compound 7 was found to be equipotent against Bacillus cereus, Shigella dysenteriae, Klebsiella pneumonia,
Staphlococcus aureus, Staphylococcus epidermidis, and Klebsiella pneumonia when compared with ampicillin as
standard [10].

N NHCH
0L \ SO,NHCH,0_
C-N-N:=CH

7
OH

Patel et al, reported the hybrid compounds containing the pharmacophores present in furanones and fluconazole as
antifungal agents. Compound 8 demonstrated extremely strong antifungal effects against Candida albicans (MICso
value of 0.5 pg/mL), Candida glabrata (MICso value of 0.5 pug/mL), also a notable antifungal activity against Candida
tropicalis (MICso value of 2 ug/mL) [11].
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F

Twenty five 2-(5-(5-nitrofuran-2-yl)-1,3,4-thiadiazol-2-ylimino)thiazolidin-4-one derivatives are synthesized and
assessed for their effectiveness against three Helicobacter pylori strains. Compounds 9a-c exhibited strong
antibacterial activity against Helicobacter pylori strains (inhibition zone > 30 mm) in 100 pg/disc and (inhibition zone >
20 mm) in 50 pg/disc [12].

9a-c R

a : R=4-methoxyphenyl

b : R=4-hydroxyphenyl

¢ : R=5-nitro-2-furyl
The synthesis and assessment of furan-based hydrazone compounds was reported by Altintop et al. According to
the in vitro screening test, compound 10a was the most hopeful antifungal agent against candida albicans,
trichoderma harzianum and fusarium species, whereas compound 10b was the most potent antifungal agent against
aspergillus ochraceus [13].

CN

,N-NH

10a,b

a:R=3-NO,

b:R=4-Cl-2-NO,
Furan-substituted spirothiazolidinones analogues 1la,b had superior activity against influenza A/ H3N2 virus,
comparing to other spirothiazolidinones carrying another aromatic moiety [14].

R

PRV
O Y/
0 (@)

11a,b

a:R= C2H5
b: R=C3H7

Garcia et al. Reported [15] the antiprotozoal activity of furanchalcone—imidazole hybrids 12 against Leishmania (V)
panamensis and Trypanosoma cruzi.
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\ BY
0 R=A
n N—

12a,b <
a: n=7
b: n=10

Biological significance of furan as central nervous system agents

A series of 3-(furan-2-yl)-5-(substituted phenyl)-4,5-dihydro-1,2-oxazole derivatives were synthesized as
antidepressant and antianxiety agents. Out of these 4-[3-(furan-2-yl)-4,5-dihydro-1,2-oxazol-5-yl]phenol 13 emerged
as the most potent antidepressant agent acting through MAO inhibition without any significant neurotoxicity. The
observed MAO inhibitory action could also be responsible for its promising antianxiety effects [16].

13
Several 1-{[3-(furan-2-yl)-5-substituted phenyl-4,5-dihydro-1,2-oxazol-4 yl]methyl}-4-methyl piperazine, compounds
have been synthesized. Compounds 14a,b have demonstrated significant antidepressant effect and outstanding anti-
anxiety activity, as measured by the FST and plus maze techniques, respectively [17].

14a,b
a: R=H

b : R=4N(CH3;),

Twelve 3-(2-furyl)-pyrazoline derivatives were created. By using albino mice in Porsolt's behavioural despair (forced
swimming) test, the compounds' antidepressant effects were examined. Two out of the synthetic chemicals 15a,b have
shown significant antidepressant activity, but generally, the synthesized compounds having a 2-furyl substituent at the
pyrazoline ring's fifth position. 15c-g possess remarkable anticonvulsant activity, when tested for their anticonvulsant
activity by using MES and scMet tests [18].
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R

(0] ~. N-r
2
\ ] N

15a-g

: R;=2-Furyl, R, = phenyl

: Ry =2-Furyl, R, = CSNH,
: R; = phenyl, R, = CSNHC,Hj

: Ry =2-Furyl, R, = CSNHCH;

: Ry =2-Furyl, R, = CSNHC,H;{
: Ry =2-Furyl, R, = CSNHC;Hj;
: Ry =2-Furyl, R, = CSNHC¢H;

(eI ]

Qe == o o

Additionally, the antiepileptic activity of furan derivatives was determined by MES and scPTZ model along with its
neurotoxicity. Compound 16 shown improved antiepileptic activity without any neurotoxicity [19].

N F
N @
~C

16

Another study evaluated the anticonvulsant efficacy of 1,4-dihydropyridine derivatives. Results demonstrated that
compound 17 is highly active compared to the reference drug phenytoin, these attributed to the existence of furan ring
in 4-position of 1,4-dihydropyridine ring [20].

H
H,N__N

17

By exploiting the catalepsy and oxidative stress caused by haloperidol in mice, it was thought that the synthesis of 1-
(substituted aryl)-3-(thiazol-2-yl)urea derivatives would lead to the discovery of new antiparkinsonian agents with an
enhanced pharmacological profile. Maximum reduction in cataleptic activity was seen in furfuryl substituted
derivative 18, exhibiting 75.1% reduction in catalepsy whereas standard A2A antagonist, SCH58261 reduced 86.4%
of catalepsy [21].

Furthermore, the antiparkinsonian and neuroprotective activity of some furan derivatives was determined using

haloperidol prompted catalepsy and oxidative stress in mice. Compound 19 showed the better antiparkinsonian and
antioxidant activity between them [22].
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S
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S

19

Twenty-one dantrolene analogues are synthesized with the intention of investigating structure-activity connections for
the inhibition of acetylcholinesterase and human monoamine oxidases, two well-known target enzymes for
medications treating Alzheimer's disease. Compounds 20a,b exhibited strong inhibition of MAO B with ICso values
of 0.68 and 0.81 uM, respectively, while compound 20c displayed good acetylcholinestrase inhibitor activity [23].

O
R N\ R
WA
20a-c

a: R=NC-©— » Ri= —©'OH
Cl

H = 9
b: R= H » Ry= —N'@'$:O
NH,

0
e:R= NC{D—, Ri= —N<)-§=0
NH,

Biological significance of furan as muscle relaxant agents

The general synthesis of dantrolene and its analogues with various substituents on its phenyl ring has been developed.
Two different Ca?* release modes from the sarcoplasmic reticulum (SR) of mouse skeletal muscle fibers have been
used to assess the effects of synthetic analogues: the rate of Ca?“induced Ca?" release (CICR) in saponin-treated
skinned muscle fibers and the measurement of twitch contraction caused by physiological Ca?* release (PCR) of intact
skeletal muscle. Although the main compound dantrolene inhibits both twitch contraction and CICR, other structurally
modified counterparts, such as 21a, only inhibit twitch contraction, while 21b,c showed inhibitory effect on CICR

[24].
O
\ = O
RY_~ N
O
21a-c
a: R=4-CH;0
b: R=2-NO,

¢ : R =2,6-(NO,),

Biological significance of furan as anti-glaucoma agents

Three furan sulfonyl hydrazones derivatives were produced and estimated for their carbonic anhydrase inhibitory
activity. Among them compound 22 containing withdrawing group (NO2) has highest inhibition effect on hCA 1

isozyme than others [25].
H
H O
O2N—(/ O\>—6=N-N~é'\
(l),
22
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N'-(5-arylfuran-2-yl)methylene-2-[(5-(phenylamino)-1,3,4-thiadiazol-2-yl)thio]acetohydrazide ~ derivatives  were
created and assessed for their ability to inhibit human carbonic anhydrase isozymes (hCA I and hCA II). Particularly,
compound 23b was discovered to be a potential hCA 1 inhibitor with an ICso value of 0.14 nM when compared to
acetazolamide (ICso = 5.8 nM), and compound 23a was discovered to be a potential hCA Il inhibitor with an ICso
value of 0.15 nM when compared to AAZ (ICs0 = 6.7 nM) [26].

A

!\ H
S)\S/\H’N‘N/ 74 I
0] (0]

23a,b / N
/\
R
a: R=2-Cl
b: R=4-Cl

Biological significance of furan as anti-hypertensive agents

4-Benzyl-3-phenyl-5H-furan-2-one 24 was discovered after Malbranchea filamentosa was screened for bioactive
substances which inhibit Ca*?-induce vasoconstriction in rat aortic rings pre-treated with high K* or norepinephrine
[27].

24

A series of hybrid compounds between dihydrofuran, indanone and triazole has been prepared followed by biological
evaluation as angiotensin converting enzyme (ACE) inhibitors. Among the synthesized compounds, compounds 25a-
¢ exhibited good ACE inhibitor activity (>70%) at 2.0 pM concentration comparable to clinical drug Lisinopril [28].

b: R= /

c: R=

A number of 2-Macropto-4-substituted-Naphtho[2,1-b]furo[3,2-d]pyrimidines, have been screened for their diuretic
activity. Compound 26 showed a considerable diuretic effect as compared with that of furosemide [29].

Saeid et al. Alg J Med App Sci. 2023;6(1):44-58 53


https://journal.utripoli.edu.ly/index.php/Alqalam/index

AJMAS

https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

Biological significance of furan as Anti-Ulcer Agents

Recently, significant gastrointestinal cytoprotective activity of dehydroleucodine 27a, xanthatin 27b, and 3-
benzyloxymethyl-5H-furan-2-one 27c¢ is efficacious in an animal model of stomach ulcer prompted by mast cell
stimulation, these finding suggest that lactones could be effective in treating peptic ulcer disease in humans and may
become valuable tools for designing and developing novel therapeutic agents for digestive disorders associated with
inappropriate mast cell activation [30].

O 0
)‘\/\q)&<j 0
3 ;}:j
OO
(@)

27b 27¢

A series of substituted 5-((5-(4-chlorophenyl)furan-2-yl)methylene)thiazolidine-2,4-dione derivatives were produced
and screened for their in vitro H*, K*-ATPase inhibitory activity. H*, K*-ATPase activity of 28a,b were comparable
with those of known H*, K*-ATPase blocker lansoprazole which is a potential anti-ulcer drug [31].

S
0" )s()
0) \R
28a,b
F
a: R= L@—F
0]
b:R= \)J\G\I
I 7
Twenty 3-arylfuran-2(5H)-ones were created and tested for their ability to block urease and kill H. pylori. A

comparison of the urease inhibitory activity of these compounds to that of acetohydroxamic acid revealed that 3-(3-
methylphenyl)furan-2(5H)-one 29 had the most anti-H. pylori activity (2.6 g/mL) [32].

0
O -
OH
29
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Biological significance of furan as anti-inflammatory and analgesic agents

Some hydrazide-hydrazone derivative linking furan moiety were created and valued for anti-inflammatory activity
using carrageenan induced inflammatory rat model. Compounds 30a-e exhibited significant anti-inflammatory activity
[33].

N

(6]
(0]
I bt
N 74
N I
| Y H Z=NO,
/ Z 30 a-e
R a: R=4-F
b: R=4-OH

¢: R=4-SO,CH,
d: R=24-difluoro
) e: R=3,4,5-trimethoxy
A series of 3-substituted derivatives of dihydrofuran-2(3H)-one were created and their analgesic potency was
evaluated utilizing the hot plate and writhing test. Derivative 31 showed strong analgesic activity higher than the
reference compounds (morphine and acetyl salicylic acid) [34].
Oo— 0]

GO

31
Several series of diarylfuranone derivatives 32 have been extensively developed and investigated as selective COX-2

inhibitors, most of these compounds exhibited COX-2 inhibitory potency comparable and even more than rofecoxib
[35, 36]

32

Biological significance of furan as anti-oxidant agents

Some novel pyridine and imidazole derivatives bearing a biologically active furan moiety was to synthesize and
evaluate the antioxidant activity using ABTS method. The strongest antioxidant activity, comparable to ascorbic acid,
was shown by compound 33 [37].

33

The most potent antioxidant among the substances the scientists reported was compound 34, which had a 2,3-
dihydroxyphenyl ring in the fifth position of the furan ring and had the ability to quench superoxide anions (ICso value
of 0.187 pM), scavenge DPPH radicals (ICso value of 10.3 puM), and prevent lipid peroxidation (1Cso value of 0.129

uM) [11].
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OH
HO
O g
O -
S C
34

Biological significance of furan as anti-cancer agents

Silylation of 5-hydroxyl group in mucobromic acid (MBA) bearing furan-2(5H)-one core leads to develop a set of
novel compounds with increased cytotoxic potency against cancer cells. Interestingly, compound 35 showed to be
most active against colorectal cancer cell lines [38].

ES

35

A number of anthrafurandione analogues of the anticancer drug ametantrone were successfully synthesized by
Shchekotikhin et al. Compound 36 was establish to be significantly more effective than other drugs against drug-
resistant cell lines with P-glycoprotein overexpression or p53 gene deletion, according to studies evaluating anti-
proliferative efficacy on a section of mammalian tumor cell lines. Additionally, this derivative diminished in
vitro topoisomerase I-mediated DNA uncoiling at low micromolar concentrations [39].
H
0 HNTNS

LD

0] HN\/\N/
H

36
The anti-proliferative activity of a number of 1,2-dihydronaphtho[2,1-b]furan derivatives was assessed against human
triple negative MDA-MB-468 and MCF-7 breast cancer cells line. Among twenty-one synthesized compounds.
Compound 37 was found to have best anti-proliferative activities based on the results of numerous biochemical and
microscopic investigation [40].
O

O

L,

Using HelL a cells as a model, a number of furan-conjugated tripeptides were created and tested against human cervical
cancer cells. Despite the fact that other conjugates demonstrated intriguing inhibitory activity against HelLa cells,
conjugation 38 was found to be the most effective, with an ICs0 0.15 + 0.05 pg/MI. The suggested the mechanism of
action of conjugate 38 on cervical cancer cells relies on the membranolytic effect and mitochondrial modification [41].
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Zz

j \ O II\{I (0]
0 N NH,
0 H 0

CONCLUSION

The reviewed furan moiety has established medicinal and biological importance from researchers and scientists. This
heterocyclic moiety can be found in several commercially available medicines. From all above, various substituted
furan derivatives have antimicrobial (antibacterial, antifungal, and antiviral) and central nervous system
(antidepressant, anxiolytic, anticonvulsant, antiparkinsonian, in addition to their effect on Alzheimer's disease)
activities. They also have muscle relaxant, anti-glaucoma, cardiovascular, anti-ulcer, anti-inflammatory, analgesic,
antioxidant, and anticancer activities. It is evident from all these activities that the furan moiety is extremely valuable
in medicinal chemistry.

Disclaimer
The article has not been previously presented or published, and is not part of a thesis project.

Conflict of Interest
There are no financial, personal, or professional conflicts of interest to declare.

REFERENCES
1. Verma A, Pandeya S, Sinha S. Synthesis and biological activity of furan derivatives. ChemInform. 2012;43(3):no- no.

2. Rymbai EM, Chakraborty A, Choudhury R, Verma N, De B. Review on Chemistry and Therapeutic Activity of the
Derivatives of Furan and Oxazole: The Oxygen Containing Heterocycles. Der Pharma Chemica. 2019;11(1):20-41.
3. Banerjee R, Kumar H, Banerjee M. Medicinal significance of furan derivatives: a review. International Journal of

Research in Phytochemistry and Pharmacology. 2015;5(3):48-57.

https://go.drugbank.com

Kalyaev MV, Ryabukhin DS, Borisova MA, et al. Synthesis of 3-Aryl-3-(Furan-2-yl) Propanoic Acid Derivatives, and

Study of Their Antimicrobial Activity. Molecules. 2022;27(14):4612.

6. Malladi S, Nadh RV, Babu KS, Babu PS. Synthesis and antibacterial activity studies of 2, 4-di substituted furan
derivatives. Beni-Suef University journal of basic and applied sciences. 2017;6(4):345-53.

7. Andrade M, Protti IF, Maltarollo VG, et al. Synthesis of arylfuran derivatives as potential antibacterial agents. Medicinal
Chemistry Research. 2021;30(5):1074-86.

8. Karipcin F, Atis M, Sariboga B, Celik H, Tas M. Structural, spectral, optical and antimicrobial properties of synthesized
1-benzoyl-3-furan-2-ylmethyl-thiourea. Journal of Molecular Structure. 2013;1048:69-77.

9. Obafemi CA, Adelani PO, Fadare OA, Akinpelu DA, Famuyiwa SO. Synthesis, crystal structure and in vitro antibacterial
activity of 2, 3a, 8b-trihydroxy-3-(thiophen-2-ylcarbonyl)-2-(trifluoromethyl)-2, 3, 3a, 8b-tetrahydro-4H-indeno [1, 2-b]
furan-4-one. Journal of Molecular Structure. 2013;1049:429-35.

10. Varshney MM, Husain A, Parcha V. Synthesis, characterization and biological evaluations of 2-(4-hydroxyaryl)-N’-
({5’-(substituted aryl)-furan-2’-yl}-methylidene)-ketohydrazides Schiff bases. Der Pharma Chemica. 2014;6:241-47.

11. Patel NR, Patel DV. Synthesis and Biological Activities of Vicinal Diaryl Furans. Vicinal Diaryl Substituted
Heterocycles: Elsevier; 2018. p. 221-44.

12. Tabei A, Ejtemaei R, Mahboubi A, et al. Synthesis of new 2-(5-(5-nitrofuran-2-yl)-1, 3, 4-thiadiazol-2-ylimino)
thiazolidin-4-one derivatives as anti-MRSA and anti-H. pylori agents. BMC chemistry. 2022;16(1):1-11.

13. Altintop MD, Sever B, Eklioglu OA, Baysal M, Demirel R, Ozdemir A. A series of furan-based hydrazones: design,
synthesis, and evaluation of antimicrobial activity, cytotoxicity and genotoxicity. Letters in Drug Design & Discovery.
2020;17(3):312-22.

14. Apaydmm CB, Tansuyu M, Cesur Z, Naesens L, Goktag F. Design, synthesis and anti-influenza virus activity of furan-
substituted spirothiazolidinones. Bioorganic Chemistry. 2021;112:104958.

15. Garcia E, Coa JC, Otero E, et al. Synthesis and antiprotozoal activity of furanchalcone—quinoline, furanchalcone—
chromone and furanchalcone—imidazole hybrids. Medicinal Chemistry Research. 2018;27(2):497-511.

16. Jagdish K, Gita C, Himanshu G, Mymoona A, Om pT, Malay B. Synthesis and neuropharmacological evaluation of some
new isoxazoline derivatives as antidepressant and anti-anxiety agents. African Journal of Pharmacy and Pharmacology.
2013;7(22):1523-30.

oa s

Saeid et al. Alg J Med App Sci. 2023;6(1):44-58 57


https://journal.utripoli.edu.ly/index.php/Alqalam/index

AJMAS

https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Kumar J, Chawla G, Akhtar M, Sahu K, Rathore V, Sahu S. Design, synthesis and pharmacological evaluation of some
novel derivatives of 1-{[3-(furan-2-yl)-5-phenyl-4, 5-dihydro-1, 2-oxazol-4-yl] methyl}-4-methyl piperazine. Arabian
Journal of Chemistry. 2017;10(1):141-9.

Ozdemir Z, Kandilci HB, Giimiisel B, Calis U, Bilgin AA. Synthesis and studies on antidepressant and anticonvulsant
activities of some 3-(2-furyl)-pyrazoline derivatives. European journal of medicinal chemistry. 2007;42(3):373-9.
Panneer Selvam T, Karthick V, Vijayaraj Kumar P, Ashraf Ali M. Antiepileptic activity of novel 2-(substituted
benzylidene)-7-(4-fluorophenyl)-5-(furan-2-yl)-2H-thiazolo [3, 2-a] pyrimidin-3 (7H)-one derivatives. Letters in Drug
Design & Discovery. 2013;10(3):204-11.

Kumar RS, Idhayadhulla A, Nasser AJA, Kavimani S, Indumathy S. Synthesis and anticonvulsant activity of a new series
of 1, 4-dihydropyridine derivatives. Indian journal of pharmaceutical sciences. 2010;72(6):719.

Azam F, Vijaya Vara Prasad M, Thangavel N, Kumar Shrivastava A, Mohan G. Structure-based design, synthesis and
molecular modeling studies of thiazolyl urea derivatives as novel anti-Parkinsonian agents. Medicinal Chemistry.
2012;8(6):1057-68.

Azam F, El-gnidi BA, Alkskas 1A, Ahmed MA. Design, synthesis and anti-Parkinsonian evaluation of 3-alkyl/aryl-8-
(furan-2-yl) thiazolo [5, 4-e][1, 2, 4] triazolo [1, 5-c] pyrimidine-2 (3 H)-thiones against neuroleptic-induced catalepsy
and oxidative stress in mice. Journal of Enzyme Inhibition and Medicinal Chemistry. 2010;25(6):818-26.

Bolognino I, Giangregorio N, Tonazzi A, et al. Synthesis and Biological Evaluation of Dantrolene-Like Hydrazide and
Hydrazone Analogues as Multitarget Agents for Neurodegenerative Diseases. ChemMedChem. 2021;16(18):2807-16.
Hosoya T, Aoyama H, lkemoto T, et al. Dantrolene analogues revisited: General synthesis and specific functions
capable of discriminating two kinds of Ca2+ release from sarcoplasmic reticulum of mouse skeletal muscle. Bioorganic
& medicinal chemistry. 2003;11(5):663-73.

Giindiizalp AB, Parlakgiimiis G, Uzun D, et al. Carbonic anhydrase inhibitors: Synthesis, characterization and inhibition
activities of furan sulfonylhydrazones against carbonic anhydrase | (hCA ). Journal of Molecular Structure.
2016;1105:332-40.

Altintop MD, Sever B, Ozdemir A, et al. Potential inhibitors of human carbonic anhydrase isozymes I and II: Design,
synthesis and docking studies of new 1, 3, 4-thiadiazole derivatives. Bioorganic & Medicinal Chemistry.
2017;25(13):3547-54.

Hosoe T, lizuka T, Komai S-i, et al. 4-Benzyl-3-phenyl-5H-furan-2-one, a vasodilator isolated from Malbranchea
filamentosa IFM 41300. Phytochemistry. 2005;66(23):2776-9.

Vulupala HR, Sajja Y, Bagul PK, Bandla R, Nagarapu L, Benerjee SK. Potent ACE inhibitors from 5-hydroxy indanone
derivatives. Bioorganic Chemistry. 2018;77:660-5.

Kumaraswamy M, Mathias DP, Vaidya V. Synthesis and pharmacological evaluation of 2-mercapto-4-substituted-
naphtho [2, 1-b] furo [3, 2-d] pyrimidines. Indian journal of pharmaceutical sciences. 2006;68(6):731.

Vera ME, Mariani ML, Aguilera C, Penissi AB. Effect of a Cytoprotective Dose of Dehydroleucodine, Xanthatin, and 3-
Benzyloxymethyl-5 H-furan-2-one on Gastric Mucosal Lesions Induced by Mast Cell Activation. International Journal of
Molecular Sciences. 2021;22(11):5983.

Chandrappa S, Vinaya K, Srikanta B, et al. Inhibition of gastric H+, K+-ATPase by novel thiazolidinone derivatives.
Journal of Sulfur Chemistry. 2010;31(3):189-96.

Wang X-D, Wei W, Wang P-F, et al. Synthesis, molecular docking and biological evaluation of 3-arylfuran-2 (5H)-ones
as anti-gastric ulcer agent. Bioorganic & medicinal chemistry. 2015;23(15):4860-5.

Reddy A, Kathale NE. Synthesis, characterization and anti-inflammatory activity of hydrazones bearing 5-niro-furan
moiety and 5-iodo-vanillin hybrid. Orient, J Chem. 2017;33(2).

Wieckowski K, Satat K, Bytnar J, et al. Search for anticonvulsant and analgesic active derivatives of dihydrofuran-2
(3H)-one. Bioorganic & medicinal chemistry. 2012;20(21):6533-44.

Chakraborti AK, Garg SK, Kumar R, Motiwala HF, Jadhavar PS. Progress in COX-2 inhibitors: a journey so far. Current
medicinal chemistry. 2010;17(15):1563-93.

Barmade MA, Ghuge RB. Vicinal Diaryl Heterocyclic System: A Privileged Scaffold in the Discovery of Potential
Therapeutic Agents. Vicinal Diaryl Substituted Heterocycles: Elsevier; 2018. p. 1-20.

Gouda MA, Abd El-Ggani GE, Berghot MA, Khalil AEGM. Synthesis and antioxidant activity of some novel
nicotinonitrile derivatives bearing a furan moiety. Journal of Heterocyclic Chemistry. 2019;56(7):2036-45.

Kitel R, Byczek-Wyrostek A, Hopko K, Kasprzycka A, Walczak K. Effect of Selected Silyl Groups on the Anticancer
Activity of 3, 4-Dibromo-5-Hydroxy-Furan-2 (5 H)-One Derivatives. Pharmaceuticals. 2021;14(11):1079.

Shchekotikhin AE, Glazunova VA, Dezhenkova LG, et al. The first series of 4, 11-bis [(2-aminoethyl) amino] anthra [2,
3-b] furan-5, 10-diones: Synthesis and anti-proliferative characteristics. European journal of medicinal chemistry.
2011;46(1):423-8.

Islam K, Pal K, Debnath U, et al. Anti-cancer potential of (1, 2-dihydronaphtho [2, 1-b] furan-2-yl) methanone
derivatives. Bioorganic & Medicinal Chemistry Letters. 2020;30(20):127476.

Ali H, Jabeen A, Maharjan R, et al. Furan-conjugated tripeptides as potent antitumor drugs. Biomolecules.
2020;10(12):1684.

Saeid et al. Alg J Med App Sci. 2023;6(1):44-58 58


https://journal.utripoli.edu.ly/index.php/Alqalam/index

