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One-Pot Synthesis of 3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3H)-one
from o-phthalaldehydic acid and 2.,4-
dinitrophenylhydrazine

Abstract:

An efficient and facile method for the synthesis of 3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3H)-one in a single
step and very good yield (86%) by condensation of o-
phthalaldehydic acid and 2,4-dinitrophenylhydrazine using a
polar solvent (methanol) at room temperature, The reaction
occurred selectivity at carbon no.3 of the lactol form of the o-
phthalaldehydic acid acid. None of the Schiff bases of type (B)
and cyclic product of type (C) have been formed. The
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structure of the product was confirmed from their spectral data
(‘"H-NMR, “C-NMR, and IR) and analytical data.

Key words: one-pot synthesis, o-phthalaldehydic acid,
phthalides.

Introduction:

It is well known that 2-formylbenzoic acid (1) exist in
tautomeric structure both open and closed forms. Amer and
Racine"” reported that in aqueous solutions 3-
hydroxyphthalide (2) closed form exists in about (93%)
scheme-1. The reaction of (1) with aniline and its derivatives
and with 3-aminoquinoline have been explained®* to occur
through (Sx®) nucleophilic substitution reactions affording N-
(3-phthalidy)amines. Others™®’ show that some aromatic
amines afforded Schiff bases (B) and cyclic products of type
(C). The interesting biological activity that a variety of N-(3-
phthalidy)amines shows®'” as a herbicide, fungicide,
germicide, pesticidal, hypotensive and vasorelaxant activities.
In addition to phthalide is a versatile synthetic building block,
particularly for the synthesis of carbocyclic and heterocyclic
compounds. As part of our ongoing research on 3-substituted
phthalides we decided to study the reaction of o-
phthalaldehydic acid (1) with hydrazine derivatives (3) 2,4-
dinitrophenylhydrazine in very mild condition.

RESULTS AND DISCUSSION:

As extension to our work the reaction of o-phthalaldehydic
acid (1) with aryllhydrazine derivatives was studied. The
reaction of o-phthalaldehydic acid (1) with 2,4-
dinitrophenylhydrazine (3) in stirring methanol at room
temperature afforded a crystallisable solid product. The
analytical data of isolated phthalide is given in table-1. TLC of
the crude product indicating the presence of one single
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component. 3-[2-(2,4-dinitrophenyl)hydrazinyl]-2-
benzofuran-1(3H)-one(A).

The IR (KBr) spectrum Table 3 and Fig.3 of the isolated
compound shows clearly absorption at 1737 cm™ indicating
the presence of the lactonic group, and absorption at 3335 cm’™
due to (N-H) stretching and two absorptions bands at 1306
cm” and 1450 cm™ for two nitro groups (NO,). On the other
hand, the '"H-NMR (ds-DMSO) spectrum, Fig. 1 and table 2
show one proton as a broad singlet at & 6.80, due to phthalidyl
proton CH-N, H-3, the deshielding of H-3 in this compound,
compared with CH-N-alkyl analogs can be attributed to the
anisotropic effect caused by hetero-aromatic ring Table-2,
seven protons multiplet at 6 6.97-8.03 due to seven aromatic
protons, one proton doublet at 6 8.34 assigned to N-H, one
proton broad singlet at 6 8.56 assigned to (NH). Furthermore,
BC -NMR(d-DMSO) spectrum Fig.2 showed seventeen
resolved carbon signals, the carbonyl carbon signal was
observed at o 158. The aniline carbon (C-NH) signal was
observed at 0142.44 the rest of the resolved carbon signals
are corresponding to the aromatic carbon atoms of the product
these results clearly indicate the formation of N-(3-
phthalidyl)amine of type (A) (3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3 H)-one). The
reaction occurred selectivity at carbon no.3 of the lactol form
of the o-phthalaldehydic acid, and the product resulted from
the (Sx?) nucleophilic substitution reaction at carbon no.3 and
the leaving group is H,O. No absorption band due to stretch
(OH) in carboxylic acid group appearing in the region 3000-
2400 cm” and no absorption band due to stretch (C=N)
appearing in the region 1630 cm these data rules out the
presence of the Schiffs base of type (B). And no absorption
band due to stretch (C=0O, N-CO) amide group appearing in
the region 1670 cm™, these results rule out the possibility of
cyclic product formation of type (C).
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Scheme-1
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Experimental:

All melting points were measured on electrotherrmal melting
point and were uncorrected, Fourier Transform IR
spectrometer, model IFS 25 FTIR,”’C- and 'H-NMR were
measured using a Bruker operating at 400 MHz spectrometer.
Reagents and solvent for synthesis were obtained from
Alderich Chemical Co., and were used without additional
purification.

Reaction of o-phthalaldehydic acid (1) with 2.,4-
dinitrophenylhydrazine (3) (General method)

(1.5g.,0.01 mole) of o-phthalaldehydic acid and (1.98 g .,
0.01 mole) of 2,4-dinitrophenylhydrazine in (15ml) methanol
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was stirred at room temperature. The mixture was cooled, and
the separated solid product was collected and recrystallization
the product using n-Propanol.

Table-1
Analytical data of 3-[2-(2,4-dinitrophenyl)hydrazinyl]-2-
benzofuran-1(3H)-one.

Phthalide Molecula | Yiel | Colo | Melti | Solvent for
r d r ng Crystallizat
Formula | (%) point ion
(o)
3-[2-(2,4- CisHioNy | 87 | Oran | 254- n-Prppanol
dinitrophenyl)hydrazi | Og ge 256
nyl]-2-
benzofuran-1(3 H)-
one
Table-2

Spectral data (C13 and 1H-NMR) of 3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3H)-one in

DMSO.

Phthalide BC-NMR (DMSO-dg, TMS, ppm) | 'H-NMR
(DMSO-
de TMS,
ppm)

3-[2-(2,4- 114.94,124.52,125.08, 6.80(br,s,H-

dinitrophenyl)hydr | 126.41,126.69,127.42,127.76,128.25 | 3), 6.97-8.03
azinyl]-2- ,128.25.129.50, (m,7H,
benzofuran-1(3H)- | 129.77,130,08,132.77,134.35,139.15 aromatic
one. ,142.44,158.80. protons),
8.34(d,

1H,NH),

8.56(br,s,1H

NH).
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Table-3
Spectral data (IR) of 3-[2-(2,4-dinitrophenyl)hydrazinyl]-
2-benzofuran-1(3H)-one.

Phthalide IR (KBr, cm-1)

3-[2-(2,4- 3335 (NH), 1737(C = 0), 1658(C =
dinitrophenyl)hydrazinyl]-2- | C),1306 (NO,)and 1450(NO,),1306 (C-
benzofuran-1(3 H)-one. N),1450 Scissor(NH),686(=CH)
Aromatic oop,

Fig.1."H-NMR spectrum of 3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3H)-one in
DMSO .
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Fig.2.”C -NMR spectrum of 3-[2-(2,4-
dinitrophenyl)hydrazinyl]-2-benzofuran-1(3 H)-one in
DMSO.
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Fig.3. IR of 3-[2-(2,4-dinitrophenyl)hydrazinyl]-2-
benzofuran-1(3H)-one.
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