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New benzofuran derivative 1- (3-methyl -6- hydroxy benzofuran-2-yl)-carbohydrazide-3- chloro -4- phenylazetidin-2-onewas
synthesized and after photochemical reaction 1-(3-methyl-6-hydroxybenzofuran-2-yl)-carbohydrazide-3-chloro-4-phenyl azetidine-
2-one was obtained in the present work. The structure of the product was characterized by spectral data.
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1. Introduction

The benzofuran ring system itself is a common
structure element that appears in a large number of
medicinally  important compounds ™.  The
benzofuran nucleus is widely distributed in natural
products particularly among plant kingdom. In the
chemistry of benzofurans in a large number of
natural products has attracted due to their biological
activities and their potential application as
pharmacological agents 2. Various benzofuran
derivatives possess different pharmacological and
biological activities of which the most potent is
Anti-Bacterial and Anti-Fungal activity BI, Anti-
inflammatory Activity ® Anti-HIV activity 5],
Antitubercular activity ) Antidiabetic activity [,
Antidepressant Activity [ Anti-Oxidant Activity
1 Anticonvulsant activity %, Analgesic activity
(111 Inhibitory Activity on Acetylcholinesterase 12,
Benzofuran compounds are associated with various
physiological and biological properties and thus
find important use in various therapeutic areas in
medicine. In nature’s collection of biologically
active heterocycles, benzo[b]furan derivatives
constitutes a major group.They are usually
important constituents of plant extracts used in
traditional medicine 4],
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2. Material and Methods

2.1 Sample collection

All the melting points were determined in open
capillaries. Thin layer chromatography was
performed on microscopic slides (2x7.5 cm) coated
with silica-Gel-G and spots were visualized under
resembling iodine. IR spectra of all compounds
were recorded in KBr on FT-IR spectrophotometer
using KBr. The *H-NMR was recorded on Bruker
advanced NMR 400 MHz instruments using CDCls3
as solvent. Mass spectra were obtained using mass
spectrometer.

2.1. Preparation of 3-methyl-6-hydroxy-2-ethoxy
carbonyl benzofuran: 2, 4 dihydroxy actophenone
(3 ml) was taken in a round bottom flask and 10 ml
of acetone and K>COs (3 gm) crystals were added to
it, the reaction mixture was stirred for 5 minutes in
ice-bath. To this reaction mixture ethyl bromo
acetate (2.8 ml) was added drop by drop from
dropping funnel about 10 minutes. Further whole
reaction mixture was allowed to stir for 20 minutes
with catalytic amount of potassium iodide. The
resultant solution was poured in crushed ice, the
solid obtained was filtered and recrystallized from
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ethanol to produced 3-methyl-6-hydroxy-2-ethoxy

0

HO

carbonyl benzofuran.

0
HL
Eihyl bromo acetale
Acetone + E5004 + K1
(Stiming for 20 min )
CH,
A\
0

3-methd -6 bnbraxy-7- ethaxy

cabony benzofran

Fig 1: Reaction of reparation of 3-methyl-6-hydroxy-2-ethoxy carbonyl benzofuran

2.2. Preparation of 3-methyl-6-hdroxy-2-
benzofurancarbohydrazide:

3-methyl-6-hydroxy-2-ethoxy carbonyl benzofuran
(3gm) was taken in a round bottom flask dissolved
in 25ml ethanol and catalytic amount of acetic acid
was added. To the above solution, hydrazine
hydrate (1ml) was added drop wise. The mixture

was stirred at room temperature for about 2 hours.
After completion of the reaction as indicated by thin
layer chromatography (1:1:: Benzene: Hexane
solvent  system), the  3-methyl-6-hdroxy-2-
benzofurancarbohydrazide formed was
recrystallized from ethanol.

CHy CH
0CH; NH-HH,
\ NH; NH, H;0 \
Aceticaad
0 0 0 0
HO 3.
cuboryl benzafran carbolrydrazide

Fig 2: Reaction of preparation of 3-methyl-6-hdroxy-2-benzofurancarbohydrazide
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2.3. Preparation of 3-methyl-6-hyroxy -N'-
(phenylmethylene) benzofuran-2-
carbohydrazide:
3-methyl-6-hydroxy-2-benzofurancarbohydrazide
(1.9 gm) was treated with benzaldehyde (1 ml) in

ethanol, in the presence of catalytic amount of
acetic acid producing 3-methyl-6-hyroxy —N'-
(phenyl methylene) benzofuran-2- carbohydrazide .

CHy
NHMH 4]
A CiHsCHO 3 /{\
) o H'N—N\
' 3-meiyl 6 bydmxy 2 benzofiran \—Pﬂ
caibolrydnzide
3-mefbryl-6-hrydroxy N'-(phenryl medrylene )
benzofiran-2-carbobrydrazde

Fig 3: Reaction of Preparation of 3-methyl-6-hyroxy —N'- (phenylmethylene) benzofuran-2- carbohydrazide

24. Synthesis of 1-(3-methyl-6-
hydroxybenzofuran-2-yl)-carbohydrazide-3-
chloro-4-phenyl azetidine-2-one:

The 3-methyl-6-hydroxy -N'-(phenylmethylene)
benzofuran-2- carbohydrazide (2.5 gm) in Dioxane
(25ml) in the presence of triethylamine (0.2 ml) was
refluxed with chloroacetyl chloride (2 ml) for 4-5
hours. After the completion of the reaction by

confirmation with thin layer chromatography (1:1::
Benzene: Hexane solvent system), the reaction
mixture was cooled ,poured into crushed ice, the
solid obtained of  1-(3-methyl-6-hydroxy
benzofuran-2-yl)-carbohydrazide-3-chloro-4-phenyl
azetidine-2-one was recrystallized from ethanol.
Yield: - 3 gms, Melting Point: - 130 °C was
reported.

CHy

N \

IS L )

3-meited -6 lepdoooy N™-{pheard meihrglene)
beneafiran 2-carbolradnrde
Diame, Rofinx fir 4-5 s

0%

mmmymmngl}mm

Fig 4: Reaction of Synthesis of 1-(3-methyl-6- hydroxybenzofuran -2- yI) carbohydrazide-3-chloro-4-phenyl
azetidine-2-one
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CH;
] Ha
\ Ph
0
Ph
HN-N —
HO o
HNH cl

HO

0

1-3-metirgl 6 hrydoxy benz ofiwan. 2-y1)-carbdbrpdoaide

-3-chlmo-d -pheaylazetulne- 2 -one

1-(3-metirgl-6-bydoox y bese afiran: 2-50)-
cabobydazide 2 -chlom-3- pherylazmn dne

Fig 5: Photochemical reaction of 1-(3-methyl-6-hydroxybenzofuran-2-yl)-carbohydrazide-3-chloro-4-phenyl

azetidine-2-one

The fragmentation pattern is as follows: - Molecular formula- C1gH1sN2O3Cl

-
CHg
(@)
\ Ph
o &
HO HN-N ci

m/z 342

NH

m/z 115

Fig 6: The fragmentation pattern of 1-(3-methy-6-hydroxy benzofuran-2-yl) carbohydrazide -2- chloro -3-
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2.5. Photochemical reaction of 1-(3-methyl-6-
hydroxybenzofuran-2-yl)-carbohydrazide-3-
chloro-4-phenyl azetidine-2-one with ultraviolet
light:

A sample of 1-(3-methyl-6-hydroxybenzofuran-2-
yl)-carbohydrazide-3-chloro-4-phenyl  azetidin-2-
one (0.5gms) was dissolved in a small volume of
dry benzene and then made up to 500 ml of
benzene. Benzophenone (0.01 gm) was added to the
solution as a sensitizer. The solution was irradiated
with a low pressure mercury lamp, which had been
placed inside the immersion well. Progress of the
reaction was followed by TLC analysis (1:1:
Benzene: Hexane solvent system).Starting material
was almost completely consumed in 10 hrs. The
solvent was removed under reduced pressure and
the residue was chromatographed over silica gel.
Elution of the column with a mixture (8:2) of
benzene and hexane gave a new product identified
as the 1-(3-methyl-6-hydroxybenzofuran-2-yl)-
carbohydrazide-3-phenyl-2-chloroaziridine.  Yield:
- 0.3 gms, Melting Point: - 165-167 °C was
reported.

3. Results and Discussion

3.1. Characterization Data of the Synthesized
Compound: 1-(3-methyl-6-hydroxybenzofuran-
2-yl)-carbohydrazide-3-chloro-4-phenyl
azetidine-2-one

The IR spectra (KBr) of the compound shows
absorption at 3217.04 cm?, 3028.03 cm!, 1076.21
cmt, 1645.17cm?, 594.03 cm?, 3338.55 cm! due to
aromatic- OH, aromatic >CH, <C-O-C, >C=0, >C-
Cl, -NH stretch respectively.

The HNMR in CDCl; shows in the region 5.05 &
(1H) due to aromatic-OH, 7.11 & (3H) due to
aromatic- H, 1.77 6 (3H) due to furan-CHs, 2.90 &
(1H) due to CH-CI, 8.29 6 (1H) due to NH and
2.300 (5H) due to CeHs.

The Mass spectrum shows molecular ion peak at
m/z 368 (Molecular formula- C19H13N204Cl).

3.2. Characterization Data of the Synthesized
Compound: 1-(3-methy-6-hydroxy benzofuran-
2-yl) carbohydrazide -2- chloro -3- phenyl
aziridine.

The IR spectra (KBr) of the compound shows
absorption at 3228.62 cm?!, 3039.60 cm!, 1062.70
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cmt, 584.39 cm?, 3361.69 cm! and 1244.00 cm! due
to aromatic- OH, aromatic >CH, <C-O-C, >C-Cl, -
NH and >C-N stretch respectively.

The 'HNMR in CDCl; shows in the region 5.10 §
(1H) due to aromatic-OH, 7.13 & (3H) due to
aromatic- H, 1.69 ¢ (3H) due to furan-CHs, 8.31 &
(1H) due to -NH, 2.338 (5H) due to CgHs.

The  Mass  spectrum  of  1-(3-methyl-6-
hydroxybenzofuran-2-yl)-carbohydrazide-3-phenyl-
2-chloro aziridine exhibits the molecular ion peak at
m/z 342, which is the molecular weight of the
compound and other fragments at m/z 307, 230,
190, 147, 132, 115.

4. Conclusion

The purpose of the present work was to synthesized,
characterised and study the Photochemical reaction
of benzofuran derivative during this period | was
able to successfully synthesized derivative and
study its photochemical reaction. The compounds
were characterized by melting point, TLC, FT-IR,
'H NMR and Mass spectral analysis.

5. References

1. Yoo SE, Lee SH, Kim SK. The Conformation
and activity Relationship of benzofuran
derivative as Angiotension Il Receptor
antagonist. Bioorganic & Medicinal Chemistry
1997; 5:445-459.

2. Bakr F, Abdel-Wahab, Abdel-Aziz HA, Ahmed
SM. Synthesis and antimicrobial evaluation of 1-
(benzofuran-2-yl)-4-nitro-3-arylbutan-1-ones
and  3-(benzofuran-2-yl)-4,5-dihydro-5-aryl-1-
[4-(aryl)-1,3-thiazol-2-yl]-1H-pyrazoles.
European Journal of Medicinal Chemistry 2009;
44:2632-2635.

3. C Kirilmis, M Ahmedzade, S Servi, M Koca, A
Kizirgil. Synthesis and antimicrobial activity of
some novel derivatives of benzofuran: Part 2.
The synthesis and antimicrobial activity of some
novel 1-(1-benzofuran-2-yl)-2-mesitylethanone
derivatives. European Journal of Medicinal
Chemistry 2008; 43:300-308.

4. Dawood KM, Abdel-Gawad H, Rageb EM,
Ellithey M, Mohamed HA. Synthesis,
anticonvulsant, and anti-inflammatory
evaluation of some new benzotriazole and
benzofuran-based heterocycles. Bioorganic &
Medicinal Chemistry 2006; 14:3672- 3680

Page | 29



International Journal of Chemical Studies

5.

10.

11.

12.

Rida SM, El-Hawash SA, Fahmy HT, Hazzaa
AA, ElI-Meligy MM. Synthesis of Novel
Benzofuran and Related Benzimidazole
Derivatives for Evaluation of In Vitro Anti-HIV-
1, Anticancer and Antimicrobial Activities.
Archives of Pharmacal Research 2006; 29: 826-
833.

Manna KU, Agrawal YK. Design, synthesis, and
antitubercular evaluation of novel series of 3-
benzofuran-5-aryl-1-pyrazolyl-
pyridylmethanone and 3-benzofuran- 5-aryl-1-
pyrazolylcarbonyl-4-oxo-naphthyridin analogs.
European Journal of Medicinal Chemistry 2010;
45: 3831-3839.

Reddy KA, Lohray BB, Bhushan V, Bajji AC,
Reddy KV, Reddy PR et al. Novel Antidiabetic
and Hypolipidemic  Agents. Benzofuran-
Containing  Thiazolidinediones. Journal of
Medicinal Chemistry. 1999; 42:1927-1940.
Dauzonnel D, Gillardin JM, Lepage F, Pointetl
R, Lamottel G, Demersemanl P et al. Synthesis
and some CNS activities of new
enzofuranylacryloylpiperazines. European
Journal of Medicinal Chemistry1995; 30:53-59.
Patil SL, Bhalgat CM, Burli S, Chithale SK.
Synthesis, Anti-bacterial and Anti-Oxidant
Properties of newer 3-(1-benzofuran-2-yl)-5-
Substituted Aryl-1, 2-Oxazole. International
Journal of Chemical Sciences and Applications
2010; 1:42-49.

Patel HJ, Sarra J, Caruso F, Rossi M, Doshi U,
Stephani RA et al. Synthesis and anticonvulsant
activity of new  N-1",N-3’-disubstituted-
2’H,3H,5’H-spiro-(2-benzofuran-1,4’-
imidazolidine)-2°,3,5’-triones. Bio organic &
Medicinal Chemistry Letter. 2006; 16:4644-
4647.

Heidari MR, Foroumadi A, Noroozi H, Kermani
AS, Azimzadeh BS. Study of the Anti-
inflammatory and Analgesic Effects of Novel
Rigid Benzofuran-3, 4- Dihydroxy Chalcone by
Formaline, Hot Plate and Carrageenen test in
mice. Pakistan Journal of Pharmaceutical
Science 2009; 22:395-401.

Xiang ZH, Miao LI, Wang XB, Wang TA, Kong
LY, Synthesis of Benzofuran Derivatives via
Rearrangement & Their Inhibitory Activity on
cetylcholinesterase. Molecules 2010; 15:8593-
8601.

Vol. 2 No. 12014

www.chemijournal.com

Page | 30



