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ABSTRACT

In the present study, we report the development of an efficient and spontaneous method for the preparation of Schiff bases (Cj.3)
using H,SO, as catalyst in good to excellent yields. The reaction is spontaneous when it is carried out in sequential manner, that
is, to a solution of aldehyde in methanol 2—3 drops of H,SO, were added, to this mixture, a solution of aryl amines was added
and shaken for seconds followed by pouring into crushed ice to give solid Schiff bases in good to excellent yields. The Schiff
bases synthesized by present method are all known compounds and are characterized by their melting points, IR, and 'H-NMR
spectra’s. It is noteworthy to state that the present method is accompanied with the procedural simplicity, the efficiency and the
easy accessibility of the reaction to give the Schiff bases. We believe that this method will make a remarkable impact on the
Schiff base chemistry in the area of environmentally green chemistry.
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1. INTRODUCTION

Imines, which are commonly referred to as Schiff bases or
azomethines [1], are important for many important organic
synthesis [2]. Therefore, imine synthesis processes have lots of
significance in organic and pharmaceutical chemistry [3]. Some of the
important organic syntheses where imines are used as a component
are asymmetric synthesis of o-aminonitriles [4], cycloaddition
reactions [5], etc. Imines are also known as biologically significant
compound because of their anti-inflammatory nature as well their
applicability as anticancer agent [6]. Imines also possess antibacterial
and antifungal behavior [7]. Imine synthesis was first reported by Hugo
Schiff and since then lots of articles have been published on Imine
synthesis. Newer techniques reported for imine synthesis include the
use of ionic liquid [8], microwave [9], ultrasound irradiation [10], and
so on. Usually, the established equilibrium between the reactant and
the product influences the yield of the reaction. Additional interference
also appears from water that is produced as by product. These kind
of complexities were addressed by the use of dehydrating agents
such as P,0s/SiO;, [11], MgS04-Mg(ClO,), [12], fuming TiCl, [13],
ammonium chloride [14], copper nitrate [15], and Mg(CIO,), [17-35].
These procedures often involve large quantities of toxic aromatic
solvents, longer reaction time, costly reagents, and high temperature.
Apart from these, some of these procedures are limited to synthesis
of particular type of imines only. The synthesis of Schiff bases
is often carried out by acid-catalyzed (CH;COOH or H,SO,)
condensation reaction of primary amine and a carbonyl group in an
organic solvent. This traditional synthetic method employs the harsh
reaction conditions and the use of high boiling point volatile organic
solvents such as toluene, which required tedious workup and extensive
recrystallization. Because of increased interest in this field, there is a
need to develop a convenient, efficient, and practically useful method
for the synthesis of Schiff bases. It is surprising to see the literature
that the use of sulfuric acid as catalyst for the synthesis of Schiff bases
required long reaction time or hazardous reaction conditions, that is,
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Nighat Afza and coworkers reported the synthesis of synthesis of Schiff
base of 4-chlorbenzaldehyde with 2-amino-5-chloroenzophenone in
ethanol catalyzed by H,SO,. The reaction is carried out at 70°C for 5 h
[36]. Similarly, Roman [37] has reported the synthesis of Schiff base
of 4-Amino-5-(thiophen-2-ylmethyl)-2,4-dihydro-3H-1,2,4-triazole-
3-thione by employing the ArCHO, ethanol, acid, and reflux for 5 h.
Recently, Aispuro-Perez et al. [38] have reported the aryl imines under
microwave irradiation catalyzed by alumina-sulfuric acid. The Schiff
base formation using alumina-sulfuric acid (100 mg) was carried out
under microwave by heating at 120°C for 10 min. On the other hand,
S. Baruah et al. [39] have developed H,SO, catalyzed one-pot synthetic
methodology for the synthesis of imines under microwave irradiation
conditions. Although some of these methods represent a convenient
procedure by using H,SO, is reported in different conditions but there
is no systematic study is been conducted. In continuation of our efforts
to develop the efficient synthetic methodologies for the functional
transformation [40-47], herewith, we wish to report an efficient and
spontaneous protocol for the preparation of Schiff bases using H,SO,
as a catalyst under mild reaction conditions (Scheme 1).

2. EXPERIMENTAL SECTION
2.1 General

All chemicals were obtained from commercial sources and used
without further purification unless otherwise noted. NMR spectra were
recorded on a Bruker Avance 400 spectrometer (400 MHz for 1H) in
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DMSO-d6 with tetramethylsilane (TMS) as an internal standard. TLCs
were performed on Merck TLC Silica gel 60 F254 plates eluting with
EtOAc and developed with iodine. Melting points were determined in
glass capillaries on a Mel-Temp 3.0. Mass spectra were measured on
Bruker micrOTOF II or maXis (Bruker, Germany) instruments using
electrospray ionization (HRESIMS). IR spectrum was recorded on
PerkinElmer Infrared spectrophotometer with NaCl.

2.2. General Representative Procedure for the Synthesis of Schiff
Bases ( C]_32)

To the solution of aromatic aldehyde (1 mmol) in 5 ml of methanol
taken in a boiling tube was added 2—3 drops of H,SO,. To this aromatic
amine solution (1 mmol) in 5 ml of methanol made in separate boiling
tube was added and shaken for few second (an exothermic reaction is
observed as the heat is generated at the surface of the boiling tube).

Spontaneously, the reaction mixture becomes solidified and was
immediately poured into crushed ice and stirred for few minutes to
get the precipitated product. (In few cases, the precipitation has taken
few hours). The precipitate is filtered off on Buchner funnel to get
the solid product which was dried over to get the crude product as
solid. The crude products (Cy.3;) were recrystallized in methanol to
get pure products. The melting point and the spectral data of Cy_3, are
summarized in Tables 1 and 2.

3. RESULTS AND DISCUSSION

While understanding the reaction condition, it is observed that the
classical reactions were carried out by mixing the aldehydes, amines,
solvent, and acid catalyst at a time and then refluxing for 4-6 h. We
understood from the mechanism of this reactions which is seem to

Table 1: Efficient and spontaneous protocol for the synthesis of Schiff bases using H,SO, as a catalyst

Compound Structure % yield® M.P-obtained (reported) Reference "
C, R=H; R;=H 92 52-54°C (54°C) [48]
G, R=H; R;=4-CHj; 93 113-114°C (114-115°C) [49]
Cs R=H; R;=2-CHj; 90 39-41°C (40°C) [50]
R=H; R;=4-OCH; 95 62-63°C (61-62°C) [51]
Cs R=H; R;=4-OH 88 188—-190°C (187-192°C) [52]
Cs R=H; R;=2-NO, 86 70-71°C (71-73°C) [53]
(o7} R=H; R;=3-NO, 85 95-96°C (94-97°C) [53]
Cy R=H; R;=4-NO, 87 115-116°C (116-117°C) [53]
Cy R=4-Cl; Ri=H 90 59-61°C (60-62°C) [54]
Cio R=4-Cl; R;=4-CH; 91 120-121°C (122°C) [55]
Cy R=4-Cl; R|=2-CH; 90 39-41°C (42°C) [50]
Cp, R=4-Cl; R{=4-OCH3; 93 123-124°C (124-125°C) [56]
Cis R=4-Cl; R|=4-OH 88 187-189°C (184-190 °C) [52]
Cyy R=4-Cl; R=2-NO, 85 77-78°C (78-=79°C) [57]
Cis R=4-Cl; R{=3-NO, 85 121-122°C (121-123°C) [58]
Cis R=4-Cl; R|=4-NO, 86 140-142°C (140-142°C) [59]
Cyy R=2-Cl; Ri=H 88 65—-66°C (64—68°C) [60]
Cig R=2-Cl; R{=4-CH; 90 52-53°C (52-54°C) [58]
Cio R=2-Cl; R;=2-CH; 86 77-78°C (77-80°C) [61]
Cy R=2-CI; R{=4-OCH3; 90 59-61°C (60-62°C) [58]
Cyu R=2-Cl; R=4-OH 85 156-157°C (150-159°C) [52]
Cyp R=2-Cl; R|=2-NO, 86 112-114°C (113-115°C) [62]
Cn R=2-Cl; R|=3-NO, 85 113-115°C (114-116°C) [63]
Cy R=2-Cl; R=4-NO, 87 121-122°C (122-123°C) [58]
Cys R=4-OH-3-OCHj3;; R|=H 92 107-109°C (100-110°C) [64]
Cy R=4-OH-3-OCHj; R|=4-CH; 95 119-120°C (118-121°C) [65]
Cy R=4-OH-3-OCHj3; R{=2-CH; 90 113-114°C (113-114°C) [50]
Cys R=4-OH-3-OCH3;; R|=4-OCHj; 92 134-137°C (134-137°C) [64]
Cyo R=4-OH-3-OCHj;; R=4-OH 88 141-142°C (140-143°C) [64]
Cso R=4-OH-3-OCH3;; R|=2-NO, 86 51-53°C (52-54°C) [59]
C; R=4-OH-3-OCH3;; R|=3-NO, 85 130-131°C (132°C) [66]
Cs, R=4-OH-3-OCHj;; R=4-NO, 88 159-160°C (160-162°C) [67]

All the Schiff bases prepared in the present study are known products and their corresponding references are given; ®the % yields are calculated

from isolated products
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Table 2: Efficient and spontaneous protocol for the synthesis of Schiff bases using H,SO, as a catalyst-IR and 'H-NMR
characteristic peaks

Compound Structure Physical state IR '"H-NMR /(DMSO0), 6 (ppm)
v (cm—1)
C R=H; R;=H Yellow solid 3049 (Ar, C-H), 1608 (s, C=N), 1530, 1492 (Ar, C-C).  8.45(s, 1 H), 7.92-7.23
(Ar-H, 10H)
C, R=H; R;=4-CHj; White solid 3052 (Ar, C-H), 1615 (s, C=N), 1543, 1486 (Ar, C-C)  8.46 (s, 1H), 7.91-7.12
(Ar-H, 9H), 2.37 (s, 3H)
Cs R=H; R;=2-CH; White solid 3037 (Ar, C-H), 1607 (s, C=N), 1527, 1478 (Ar, C-C)  8.54 (s, 1H), 7.91-7.12
(Ar-H, 9H), 2.31 (s, 3H)
C4 R=H; R;=4-OCHj; Orange solid 3018 (Ar, C-H), 1617 (s, C=N), 1580, 1526 (Ar, C-C)  8.48 (s, 1H), 7.90-6.92 (Ar-
H, 9H), 3.83 (s,3H, OCHj;)
Cs R=H; R;=4-OH Pale yellow 3321 (br, OH), 3110 (Ar, C-H), 1637 (s, C=N), 1890, 9.58 (s, 1H), 8.08 (s, 1H),
solid 1535 (Ar, C-C) 6.78-7.49 (ArH, 9H)
Cs R=H; R;=2-NO, Reddish-yellow 1595, 1575, 1500 (Ar-C=C-) 2925, (Ar-C-H) 2910 8.98 (s, 1H), 7.95-7.45
solid 1623, (C=N-) 1456 9 (s NO,) and 1338, 1180 (C-N) (ArH, 9H)
C, R=H; R;=3-NO, Yellowish- 1595, 1585, 1500 (Ar-C=C-), 2925, 2980 (Ar-C-H), 8.77 (s, 1H), 7.90-7.34
orange solid 1628 (-C=N-), 1487 (s ,-NO,), 1356 and 1185 (-C-N) (ArH, 9H)
Cg R=H; R;=4-NO, Yellow solid 1590, 1582, 1510 (Ar-C=C-), 3035, 2980 (Ar-C-H), 8.92 (s, 1H), 8.21 (s, 1H),
1622 (-C=N-), 1440 and 1355 (s,-NO,) and 1178 (-C-N) 7.48 (ArH, 9H)
Cy R=4-Cl; R|=H Yellow solid 3044 (Ar, C-H), 1620 (s, C=N), 1524, 1498 (Ar, 8.89 (S,1H), 6.50-7.08
C-C).759 (Ar-Cl) (Ar-H,9H)
Cyo R=4-Cl; R;=4-CH;  Cream solid 3020 (Ar, C-H), 1594 (s, C=N), 1530, 1492 (Ar, 8.45(s. 1H), 7.13-7.82
C-C).760(Ar-Cl) (m.8H), 2.42 (s, 3H)
Cy R=4-Cl; Rj=2-CH; = White solid 2985 (Ar, C-H), 1624 (s, C=N), 1543, 1498 (Ar, 8.25 (s. IH), 7.21-7.88
C-C).783 (Ar-Cl) (m.8H), 2.28 (s, 3H)
Ci, R=4-Cl; Rj=4-OCH; Orange solid 3035 (Ar, C-H), 1625 (s, C=N), 1600, 1576 (Ar, 8.42 (s, 1H), 7.83-6.96 (8H,
C-C).825 (Ar-Cl) ArH), 3.87 (s, 3H, OCH3)
Cy3 R=4-Cl; R=4-OH Brown solid 3350 (br, OH), 3120 (Ar, C-H), 1654 (C=N), 1620, 9.57 (s, 1H), 8.60 (s,1H),
1568 (Ar, C-C) 0.795 (Ar-Cl) 7.88-6.85 (8H, ArH)
Cy R=4-Cl; Ri=2-NO,  Yellow solid 3065 (Ar, C-H), 1628 (C=N), 1333, 1505 (Ar, C-C). 8.83 (s,1H), 8.21-7.21
1376 (NO,), 815 (Ar-Cl) (8H, ArH)
Cis R=4-Cl; R|=3-NO,  Yellow solid 3038 (Ar, C-H), 1608 (C=N), 1320, 1512 (Ar, C-C). 8.47 (s,1H), 8.11-7.50
1378 (NO,), 873 (Ar-Cl) (8H, ArH)
Cie R=4-Cl; Ri=4-NO,  Yellow solid 3080 (Ar, C-H), 1625 (C=N), 1333, 1505 (Ar, C-C). 8.84 (s, 1H), 8.20-6.76
1376 (NO,), 832 (Ar-Cl) (m, 8H)
Cyy R=2-Cl; R;=H White solid 3021 (Ar, C-H), 1604 (s, C=N), 1508, 1465 (Ar, 8.75 (S,1H), 6.48-7.28
C-C).774 (Ar-Cl) (Ar-H,9H)
Cig R=2-Cl; R|=4-CH;  Yellow solid 3024 (Ar, C-H), 1625 (s, C=N), 1562, 1484 (Ar, C-C), 8.92 (1H, s, CH=N),
812 (Ar-Cl) 8.22-7.23 (8H, m, ArH), 2.38
(3H,s, CH;).
Cyo R=2-Cl; Ri=2-CH;  Yellow solid 2967 (Ar, C-H), 1618 (s, C=N), 1548, 1475 (Ar, C-C),  8.57 (s. 1H), 7.35-7.91
795 (Ar-Cl) (m.8H), 2.35 (s, 3H)
€20 R=2-Cl; Rj=4-OCH; Orange solid 3045 (Ar, C-H), 1610 (s, C=N), 1621, 1553 (Ar, C-C),  8.95 (s, 1H), 8.22-6.98 (m,
828 (Ar-Cl) 8H), 3.85 (s, 3H,0CH3)
c21 R=2-Cl; R;=4-OH Brown solid 3315 (br, OH), 3025 (Ar, C-H), 1618 ( C=N), 1632, 9.44 (s, 1H, OH) 8.38 (s, 1H),
1588 (Ar, C-C), 818 (Ar-Cl) 6.76-7.20 (8H)
Cp R=2-Cl; R|=2-NO,  Yellow solid 2987 (Ar, C-H), 1615 (C=N), 1534, 1332 (Ar, C-C). 8.62 (s,1H), 8.35-7.36
1365(NO,), 868 (Ar-Cl) (8H, ArH)
Cyp R=2-Cl; R;=3-NO,  Yellow solid 2995 (Ar, C-H), 1612 (C=N), 1528, 1338 (Ar, C-C). 8.54 (s,1H), 8.26-7.48
1362 (NO,), 856 (Ar-Cl) (8H, ArH)
Cy R=2-Cl; R;=4-NO,  Yellow solid 3105, 3073 (Ar, C-H), 1600, (C=N), 1509, (C=C), 1337, 9.12 (s, 1H), 6.50-7-02

1193 (NO,), 1049, 859, 755 (C-CI).

(m, 8H)
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Table 2: (Continued)

"H-NMR /(DMSO), 5 (ppm)

9.44 (OH,1H), 8.65
(-N=CH, 1H)-, 6.76-7.84
(m, 8H), 3.78 (s, 3H, -OCHj)

13.35 (s, 1H, -OH), 8.93
(s, 1H, -CH=N-), 7.33 -6.91
(m, 7H, Ar-H), 3.94 (s, 3H,
-OCH3), 2.32 (s, 3H, -CHs)

11.78 (O-H,1H), 9.23 (s, 1H,
H-C=N);), 8.44-6.74 (m, 7H,
Ar-H), 3.85 (s, 3H, -OCH,),
2.28 (s, 3H, -CH;)

11.45 (O-H,1H), 8.53 (s, 1H,
HC=N);), 8.28-6.21 (m, 7H,
Ar-H), 4.02 (s, 3H, -OCH;),
3.78 (s, 3H, -OCH;)

9.70 (1H,0H), 9.61(1H,0H)
8.42's, 1H, HC=N) 7.49-6.85
(m, 7H, Ar-H) 3.83

(s,3H, -OCHs)

9.92 (s, 1H, -OH,), 8.32
(s, IH, HC=N), 8.34-6.74
(m, 7H, Ar-H), 3.82

(s, 3H, -OCHs3)

9.75 (s, 1H, -OH,), 8.55
(s, 1H, HC=N), 8.16-6.54

Compound Structure Physical state IR
v (cm—1)

Cys R=4-OH-3-OCHj; Yellow solid 3413 (=C-OH), 3090, 2935 (Ar-C-H), 1585 (-C=N),
R=H 1516 1428 (-C=C)

Cas R=4-OH-3-OCH3; Yellow solid 3461 (=C-OH), 3086, 2939 ( Ar-C-H), 1589 (-C=N),
R,=4-CH; 1522 1432 (-C=C)

Cyy R=4-OH-3-OCH3; Creamy solid 3552 (=C-OH),, 3001, 2962 2939 (Ar-C-H), 1622
R,=2-CH; (-C=N), 1586, 1153 (-C=0),

Cys R=4-OH-3-OCH3; Gray solid 3378 (=C-OH), 3044, 2955 ( Ar-C-H), 1592 (-C=N),
R;=4-OCH; 1506 1434 (-C=C)

Cy R=4-OH-3-OCH3; Brown crystal 3248 (=C-OH), 3012, 2922 (Ar-C-H), 1588 (-C=N),
R;=4-OH 1516 1438 (-C=C)

Cso R=4-OH-3-OCH3,; White solid 3124 (=C-OH), 3054, 2901(Ar-C-H), 1592 (-C=N),
R;=2-NO, 1525 (NO,), 1518-1460 (-C=C)

Cs R=4-OH-3-OCH3,; Yellow solid 3235 (=C-OH), 3054, 2901( Ar-C-H), 1624 (-C=N),
R=3-NO, 1564 (NO,), 1523 1458 (-C=C)

Cs, R=4-OH-3-OCH3,; Orange solid 3354-3480 (OH), 1628 (1624 (-C=N), 1544, 1342
R=4-NO, (NO,), 1512 1424 (-C=C)

(m, 7H, Ar-H), 3.92
(s, 3H, -OCH3)

9.88 (s, 1H, -OH,), 8.36
(s, IH, HC=N), 8.08-6.90
(m, 7H, Ar-H), 3.80

(s, 3H, -OCHs;)

As all the Schiff bases synthesized in the present study are known compounds, the compounds are characterized by IR and 'H-NMR spectra

and the data are in agreement with the literature values

be the activation or the polarization of carbonyl compound and then
nucleophilic attack of the amine to the carbonyl carbon followed
by dehydration of water to yield the Schiff base. We assume that if
the carbonyl group is first protonated with H,SO, to make carbonyl
group to be polarized, then addition of the amine solution makes
the nucleophilic attack more favorable way. Thus, keeping in the
above said points in minds, first, we carried out the reaction as per
reported condition in one pot by adding 4-chlorobenzaldehyde,
p-toluidine acid, and ethanol as solvent under reflux condition and
the reaction is completed in 4-6 h. Then, we modified the reaction
condition in terms of sequential addition of the components. First,
to the 4-chlorobenzaldehyde solution, 2 or 3 drops of the H,SO, are
added to make aldehyde to be protonated and to be polarized, then to
this mixture, a solution of p-toluidine is added slowly and shaken for
few seconds and then immediately poured into crushed ice. The solid
that formed immediately be filtered and crystallized to characterize
as Schiff base. Thus, herein, we would like to present the simple and
spontaneous procedure for the synthesis of aromatic imines using
H,SO, as catalyst (Scheme 1). Although the use of H,SO, as catalyst
has been reported in various conditions with long hours of reflux, there
are no systematic studies which were carried out. In the present study,
we found that the Schiff bases can be synthesized in spontaneously
when H,SO, is used as catalyst in methanol as solvent. This present
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method is useful as its makes the use of inexpensive H,SO, as catalyst
with operational simplicity.

To put more insight of the reaction and optimize a feasible procedure,
a series of experiments carried out with varying solvents. For
optimization of the methodology, we have started the experiment with
4-chlorobenzaldehyde and p-toluidine in equimolar quantities and
catalytically amount of various acid catalyst to get the corresponding
Schiff base. To identify the effect of the solvent, the reaction was carried
out in various solvents such as THF, DCM, EtOAc, toluene, benzene,
ethanol, and methanol and it is found that the reaction is more effective
when methanol is used as a solvent (Scheme 2; Table 3). Interestingly,
it is observed that the reaction under reflux condition proceed smoothly
with all the solvents accept water with different degree of yield. In the
case of water, the reaction did not proceeded as the organic aldehydes
and amines are not miscible with water hence no reaction is observed
and starting materials are obtained back. However when, the present
reaction sequence is applied for these solvents it is found that accept
ethanol and methanol the reaction did not proceed. In the case of
ethanol, the yield is less whereas in the case of methanol yield is high.
Thus, the methanol is taken as solvent for further experiments to show
the generality of the reaction.

Finally, the optimized condition was obtained when the reaction
is carried out in the following sequence, 4-chlorobenzaldehyde in

www.ijacskros.com
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0 NH,
H,S04, MeOH
H * >~ R
R R4 Spontanous
Yield : 85-95%
A 1-4 B 1-8 c 1-32

Scheme 1: Efficient and spontaneous protocol for the synthesis of Schiff bases using H,SO, as a catalyst. (Where: R=H, 4-Cl, 2-Cl
and 4-OH-3-OCHj; (vanillin) and R;= H, 4-CHj3, 2-CH; 4-OCHj3;, 4-OH, 2-NO,, 3-NO,, 4-NO,.

(0] NH,
H,SO,4, Solvent H
H + >
Cl
Cl

Scheme 2: The effect of the solvent in the H,SO, catalyzed Schiff base formation between 4-chlorobenzaldehyde and p-toluidine.

Table 3: The effect of the solvent in the H,SO, catalyzed
Schiff base formation between 4-chlorobenzaldehyde and
p-toluidine

S. No. Solvent Reaction condition Yield %

1 THF H,SOy/reflux, 4 h 45

2 THF H,SOy/shaking for 1 min* NR

3 DCM H,SOy/reflux, 4 h 40

4 DCM H,SO4/shaking for 1 min NR

5 EtOAc  H,SOy,/reflux, 4 h 50

6 EtOAc  H,SOy/shaking for 1 min NR

7 Toluene  H,SOy4/reflux, 4 h 35

8 Toluene  H,SOy/shaking for 1 min NR

9 Benzene H,SOy/reflux, 4 h 25

10 Benzene H,SOy/shaking for 1 min NR

11 Water H,SOy/reflux, 4 h NR as the reactants
are not miscible with

water

12 Ethanol  H,SOg/reflux, 4 h 65

13 Ethanol  H,SO4/shaking for 1 min 65

14 Methanol H,SO,/reflux, 4 h 70

15 Methanol H,SOy/shaking for 1 min 91

*The reaction is carried out using the present sequence reaction, that
is, aldhyde+H,SO,4 then amine solution addition in the solvent is
given in the table

methanol was added 2-3 drops of H,SO,4 and then in this solution, the
p-toluidine in methanol was added and shaken for few seconds. After
that, the reaction mixture was immediately poured into crushed ice to
obtain the solid product. After optimized conditions were obtained,
the generality of the reaction is tested using various substituted
aromatic aldehydes and aromatic amines. As all the products are
known compounds, they are characterized and confirmed by their
melting points, IR, and 'H-NMR spectra. The products are found to
be compiling the literature data (Tables 1 and 2). It is noteworthy
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to mention that the present method developed for the Schiff base
formation is more advantageous with compare to the classical method
of the Schiff base formation using acid catalyst which required heating
the reaction mixture for 4-6 h as reported in the literature, whereas in
the present method, the reaction is completing spontaneously even in
<1 min.

The FTIR spectra of the synthesized Schiff bases C;.3; indicated medium
intensity band observed in the frequency range 2925-3120 cm-1 in
all compounds are attributed to —CH stretching vibrations, namely,
symmetric and asymmetric of the aromatic ring. All these compounds
showed a characteristic band in the region 1584—-1654 cm’', which is
due to —CH=N-group (stretching). The three bands in the frequency
range 1500-1600 cm™ indicate aromatic nature of the compound.
A sharp band in the range 1153-1193 cm ', in all synthesized Schiff
base, may be assigned to the aryl —C-N stretching vibration, additional
band at 755-876 cm™" for Schiff base containing chlorine attached to
aromatic ring may be attributed to aryl C-Cl group. The Schiff base
with group displayed strong band between 1487 and 1564 cm™' and
13371365 cm™ is due to nitro group. The 'H-NMR spectrum of the
synthesized Schiff base (Cy.3) recorded in DMSO solution shows
broad signals between the 9.70 and 13.35 § corresponds to the OH of
the aromatic ring. The singlet peaks between 8.25 and 9.57 § are due
to imine proton of -CH=N. Aromatic protons appear between 6.48 and
8.44 3. A singlet at 3.48-4.02 equivalents to 3H represents the OCHj,
protons. Whereas, the singlet’s between 2.28 and 2.42 equivalent to
three protons represents the methyl protons. Thus, all the compounds
are fully characterized and confirmed with their, melting points,
IR, and 'H-NMR spectra and are found to be in agreement with the
reported values.

Thus, the above characterization is confirming the formation of the
Schiff bases in our present methodology. Thus, the present method
for the synthesis of Schiff bases is an advantageous method over the
classically reported method of synthesis using H,SO, as catalyst which
required long hours of heating 4-6 h under reflux condition. The detail
mechanistic studies will be taken as futuristic task of the work.

4. CONCLUSION

We have successfully developed an efficient and spontaneous method
for the preparation of Schiff bases (C;.3;) using H,SO, as catalyst
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in good to excellent yields. It is noteworthy to state that the present
method is accompanied with procedural simplicity, the efficiency and
the easy accessibility of the reaction to give the Schiff bases.

The sequential addition of the reactant makes this method worthy and
we believe that this method will make a remarkable impact on the
Schiff base chemistry in the area of environmentally green chemistry.
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