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Abstract

Five and seven-membered heterocyclic compounds were prepared from mefenamic acid, which was esterified with absolute
ethanol to give amino benzoate (Z1). The ester reaction with hydrazine hydrate gave benzohydrazide (Z2), then converted into
Schiff base by using p-hydroxy benzaldhyde to give hydroxy benzylidene (Z3). Then the compound (Z4) gets us by reaction
hydroxy benzylidene (Z3) with 2-mercoptoacetic acid. The interaction between benzohydrazide (Z2) and Csz with NaOH gave
salt (Z5), which was acidified with HCI to give thiol (Z6). The compound (Z6) treated with hydrazine hydrate gave hydrazine
(Z7), then converted into Schiff base by using benzaldhyde towards oxadiazol (Z8), which was interaction with maleic and
phthalic anhydrides to give (Z9, Z10) respectively. The compounds that attended were diagnosed with their FTIR, 13C-NMR,
and *H-NMR spectral data. The aim of this study is to prepare heterocyclic compounds derived from mefenamic acid
that may be used in the field of the medicinal drug industry.
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1. Introduction

One of the important types of organic chemistry are
heterocyclic compounds. The study of heterocyclic
compounds is advantageous according to their
electronic structure, so most studies of heterocyclic
chemistry focus on unsaturated rings, therefore these
compounds are used in drugs and industrial studies.
It is interesting for the physiological and industrial
significance of heterocyclic compounds [1].
Heterocyclic compounds containing more than two
different atoms (C, N, O and S) in the ring, e.g.,
azetidine, thiazolidine and diazole [2]. These
compounds are widely used in various ways in nature
and are important in life, for example medicines
containing about 68% of them are heterocyclic [3, 4].
The 7- membered heterocyclic ring such as
oxazepine are unsaturated compounds which
contains five carbon atoms and two hetero atoms
(nitrogen and oxygen), which are used in drugs and
other medicinal pharmaceutical [5], treatment of
cancer diseases and schizophrenia [6]. Heterocyclic
compounds played a major role in the development
of antibacterial, antimicrobial [7-9], anticancer [10],
and ant diabetic activities [11]. These compounds

also have industrial applications such as antioxidants
[12], accelerators, corrosion Inhibitors [13],
copolymers and dyes [14]. Mefenamic acid is a class
of non-steroidal anti-inflammatory drugs. The goal
of this study is to prepare heterocyclic compounds
derived from this acid that may have biological
activity and use them in the field of medicinal drug
industry.

Experimental

Synthesis of ethyl 2-((5, 6 dimethylcyclohexa-2, 4-
dien-1-yl) amino) benzoate (Z1).

A mixture of mefenamic acid (0.01mol,2.41g) with
(30mL)ethanol (absolute) was added to (1mL) of
concentrated sulfuric acid, then the resulting mixture
was put under reflux for (6hrs.) at 75C°. A thin layer
of chromatography was employed to check the end
of the reaction. The product was isolated using water
extraction [15].
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Synthesis of 2-((2, 3-dimethylphenyl) amino)
benzohydrazide (Z2).

0.01 mole, (2.63g) from (Z1) in (10 mL )of absolute
ethanol with (10mL) Hydrazine hydrate 80% under
refluxed about (4hrs.) at 75 C% Then cooling, the
precipitate which formed was filtered and after that
recrystallized with ethanol.

Synthesis of 2-((2, 3 dimethyl) amino)-N-(4-
hydroxybenzylidene) benzohydrazide (Z3).

In round flask (50mL), (0.01mol,2.68g) of (Z2) was
dissolved in (10ml) acetone, then followed by
addition of (0.002mol) from p- hydroxy benzaldhide
with (2mL) of acetic acid. The resulting mixture was
refluxed about (6hrs.) at (40-50) °C. Then cooling,
the precipitate which formed was filtered off and
purified by recrystallized with ethanol [16].

Synthesis of 2-((2, 3 dimethyl) amino)-N-(2-4-
hydroxyphenyl)-4-oxothiazolidin-3-yl)  benzamide
(Z4).

0.01 mol(3.58g) of Z3 was dissolved in (20 mL)
hexane and 2-mercaptoacetic acid (0.5 mL) was
added. After that the solution was refluxed about
(6hrs). Then cooled it, the precipitate which formed
was filtered, then recrystallized it to yield product
[17].

Synthesis of (Z5) and (Z6).

For solution of (Z2) (0.01mol, 2.68g) in (15mL)
absolute ethanol, (2 mL) of carbon disulfide CS; with
(0.5 gm.) NaOH was added. This mixture was
refluxed in a water bath for (6hrs). gave crude (Z5),
which was dissolved and acidified with a little of
concentrated hydrochloric acid, then evaporated.
Solid product finally filtered towards (Z6), dried and
purified by recrystallized.

Synthesis of 2-(5-hydrazinyl-1,3,4-oxadiazol-2-yl)-
2,3dimethylaniline (Z7).

A compound (Z6) (0.01mol,2.83g) was reacted with
(10 mL) hydrazine hydrate 80% in absolute ethanol
(5mL), the resulted mixture was refluxed for (8hrs),
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after that cooled the solution, the resulted precipitate
was filtered off, dried and purified recrystallized.

Synthesis of 2-(5-(2-benzlidenehydrazinyl)-1,3,4-
oxadiazol-2-yl)-2,3-dimethylaniline (Z8)

A mixture of (Z7) (0.01lmol, 2.81g) in (10 mL)
absolute ethanol, and (0.001mol) from benzaldehyde
with (2mL) of acetic acid was refluxed about (3hrs.),
the solid filtered then recrystallized by suitable
solvent.

Synthesis of (Z9) and (Z10).

Equal amounts (0.01, 3.70g) of Schiff' base (Z8) with
(maleic and phthalic anhydride) were dissolved in
acetone sequentially, then refluxed the mixture for (5
hrs.) and removed the solvent. The solid was
recrystallized afforded products (29, Z210) [18, 20].
The physical properties and FTIR spectrum of some
compounds are shown in Tablel.

2. Results and Discussion

Prepared compounds have been diagnosed by their
FT-IR, 'H-NMR and C-NMR. The overall
synthetic  steps of these compounds shown in the
following
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Scheme 1: route for preparation compounds (1-10)
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The FTIR spectrum of (Z1) (1) shows up absorption
peak at (3234) cm™, also peak at (1731) attributed to
v (NH) and (C=O0) ester sequentially. The absorption
band for aromatic group v (C-H) appeared at (3060)
cm, as well as two bands (2985) cm? and (1572)
cm! have been accused to aliphatic bond v (C-H) and
aromatic bond v (C=C) sequentially [19]. Figure 1,
Table 1.

FTIR spectrum of (Z3) show up absorption peak at
(3385) cm, attributed to v (NH). Other peaks at
(3075) cm?, (2981) cm. attributed to aromatic bond
v (C-H) and aliphatic bond v (C-H) respectively, also
absorption band at (1680) cm™* due to carbonyl group
v (C=0), as well as peaks at (1550) cm’, (1610) cn,
and (3420) cm?, attributed to aromatic bonds for
v(C=C), v (C=N) and (O-H) group
sequentially Figure 2.

Spectrum FTIR of (Z4) shows up absorption peak at
(1695) cmt. As well as bands at (1585) cm't, (2995),
(3065), (3378) and (3430) cm! attributed to carbonyl
group, aromatic bond v (C=C), aliphatic bond v
(CH), aromatic bond v (C-H), v (NH)and v (OH)
group sequentially, Figure 3.

The spectrum *H-NMR of (Z4), shows up at
(1.73ppm,6H,CH3), also the chemical shift at
(2.43ppm,H,CH), as well as signal &=
(3.47ppm,2H,CH2) ring. Chemical shift at (5.55)
ppm attributed to protons for (OH) group. Moreover,
multi chemical shifts (7.25-8.30 ppm,11H,CH) for
protons aromatic ring, at last chemical shift at (9.55)
ppm due to (NH-) proton, Figure 4.
Spectrum®C-NMR for (Z4) shows up signals at § =
(32.24) ppm, & = (44.80) and & = (166.92) ppm due
to (C-H), (CHz-) and (C=0) of thiazolidine ring
respectively, Figure 5.

For compound (Z7), FTIR spectrum show up
appearance of absorptions at (3220) cm™, (3056),
(2930),(1310), (1554) and (3450-3375) due to v
(NH), aromatic bond v (C-H), aliphatic bond v(CH),
v(C-0-C), aromatic bond v (C=C) and v (NH>)
sequentially, Figure 6.

The spectrum *H-NMR for (Z7) show up signals at
(2.49-2.83ppm) attributed to protons methyl groups,
signal at (6.05) ppm due to (-NH,) protons, Chemical
shifts at (7.41-8.34,ppm,7H,CH) attributed to
protons for aromatic ring, at last for (N-H) appeared
Chemical shift at (9.72) ppm. Figure 7.

For compound (Z7), *C-NMR spectrum shows up
signals at 6= (11.19) ppm, &= (155.43) ppm and at 6=
(168.02) ppm belongs to (CHs), (C=N) imine as well
as (C=0) amid respectively, Figure 8.

The FTIR spectrum of (Z9) indicates the appearance
of absorptions at (3340) cm, (2915) cm™? due to
the v (NH) group, aliphatic bond v (C-H)
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sequentially. As well as appeared absorptions at
(3090), (1710) and (1560) cm™ due to aromatic bond
v (C-H), v (C=0) and aromatic bond v (C=C)
sequentially.

Spectrum *H-NMR for (Z9) shows up two signals 5=
(2.15, 2.29) ppm due to protons for (2CHs), also
appeared chemical shift at (3.36) due to proton (CH).
The protons for the aromatic ring appeared at a
chemical shift at (6.39-7.78) ppm. Signal at 5= (8.89)
ppm attributed to (CH-N) proton, at last the proton
for (NH) appeared chemical shift at (9.78) ppm the
Figure 9.

3. Conclusions

In summary, newly heterocyclic compounds were
synthesized based on mefenamic acid. The work
went through several steps towards target
compounds of mefenamic derivatives (Z4, Z6, Z7,
Z8, Z9 and Z10). These compounds were
characterized by a range of techniques including (*H
, C NMR and FTIR ) spectroscopy, prior to the
study of their physical properties.
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Table 1:FTIR spectral data and physical properties for some compounds

Compoun Physical properties Major FTIR Absorption cm™*
d No.
Compound structure Colour = Yield Melting v(N- v(Ar-H) v(C- v(C=0) Others
% Point H) H)
Z1 White 76 232- 3244 3063 2989 1733 1598
234 v(C=C)
aromati
Hy  cooc,Hs ¢
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251 v(C=N)
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Figure 1: FTIR spectrum for (Z1)

Figure 2: FTIR spectrum for (Z3)
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Figure 3: FTIR spectrum for (Z4) Figure 4: 'H-NMR spectrum for (Z4)
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Figure 9:'H-NMR spectrum for (Z9)
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