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Abstract

Five membered heterocyclics derivatives were synthesized in this work by three routes. The
first route includes the synthesis of N-benzoic acid 1,2,3,-triazole derivatives (3),(4) by diazotation
of methyl-2-amino benzoate and treating the resulted salt (1) with sodium azide and ethyl
acetoacetate or acetyl acetone, respectively. In the second route, derivatives of pyrazole (8)
pyrazolin-5-one (9), (10) were prepared by the reaction of the salt (1) with some active methylene
compounds to give the corresponding hydrazones derivatives (5-7) which then they were treated
with hydrazine hydrate. The third route afforded the synthesis of three derivatives (12), (15a),
(15b) of thiazolidinone by two different methods. All compounds were confirmed by their melting
points, FTIR, U.V-vis spectra and * H-NMR spectra for some of them.
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Introduction

Organic compounds containing  five
membered heterocyclic ring like; 1, 2, 3-
triazole, pyrazole and thiazolidinone have
occupied unique place in the field of medicinal
chemistry due to their diverse biological
activities such as: antifungal [1], antimicrobial
[2,3,4], antiflammatory [5,6], cytotoxicity [7],
antioxidant [8], antihistaminic [9],
antituberculor [10] and anticonvulsant [11].
Recently it was found that 1,2,3-triazoles
could be used as a peptide surrogates in the
rapid synthesis of HIV-1 protease inhibitors
[12] and as cis peptide bond surrogate in
protein prosthesis [13].It was found that
pyrazole and 4-thiazolidinone derivatives have
additional industrial applications [14], [15].

Experimental
General:

Melting points were determined in open
capillary tubes on a Gallenkamp melting point
apparatus and are uncorrected. The FTIR
spectra (KBr discs) were recorded with a
Pye-Unicam SP3-100 or Shimadzu FTIR-
8400.UV spectra were recorded on a
Shimadzu 160A UV/VIS spectrophotometer
using absolute ethanol as solvent. *HNMR
spectra were recorded on a make Bruker
model ultrashield 300 MHz NMR at Al-Albyt
University, Jordan DMSO-d° was used as
solvent and TMS as an internal reference. All
chemical were obtained from Fluka or BDH.
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Diazotization of methyl-2amino benzoate (1).
A solution of methyl-2-amino benzoate
(0.01 mole, 1.3 mL) in concentrated HCI
(3mL) was cooled to 0-5 °C , a cooled solution
of sodium nitrite (1.5 g in 10 mL of water) was
added dropwise during 10 minutes, then The
reaction mixture was stirred for 30 minutes.

Preparation of methyl 2-Azidobenzoate (2)

(25mL) of an aqueous solution
of sodium azide (0.012 mole, 0.789)
was added dropwise to an aqueous
solution of diazonium salt (1). The
mixture was stirred for further 20
minutes to give an oily compound
().

Preparation  of  1-(4-Carboxyphenyl)-5-

methyl- 1H-1,2,3-triazole-2-carboxylic acid
(3) [16].

To a cold solution of sodium ethoxide
(7 mL) and ethyl acetoacetate (0.01 mole,
1.3 g), methyl-2-azidobenzoate (2) (0.01 mole,
1.3 mL) was cautiously added and the mixture
was heated under reflux on a water bath for
3 hrs. The resulting solid was separated and
recrystallized from ethanol.

Preparation of 1-(4-acetyl-phenyl)-5-methyl-
1H-1,2,3 triazole -2-Carboxylic acid (4)

A mixture of methyl-2-azidobenzoate
(0.01 mole, 1.3 mL) and acetyl acetone
(0.01 mole, 1.03 mL ) in methanol (30 mL)
was cooled to 0°C. Sodium methoxide
(0.01 mole) in methanol (20 mL) was added



gradually to the mixture and heated under
reflux on a water bath for 6 hours. The crude
product was recrystallized from ethanol.

General procedure for the preparation of
hydrazono derivatives (5-7) [17].

To an ice- cold mixture of some active
methylene compounds like acetyl acetone,
ethyl cyano acetate or ethyl acetoacetate
(0.01 mole) and sodium acetate (0.05 mole,
4.1 @) in ethanol (30 mL). A solution of
diazonium salt compound (1) (0.01 mole) was
added dropwise with stirring over 15 minutes.
After wards the stirring was continued for
30 minutes and the reaction mixture then left
for 2 hours at room temperature. The solid
product was collected and recrystallized from
ethanol to give the corresponding hydrazono
derivatives (5-7).

General procedure for the Cyclization
Reactions of hydrazono derivatives with
Hydrazine Hydrate to give. 2-((3-5-dimethyl-
1H —Pyrazol-4-yl)diazenyl) benzohydrazide
(8),2-((3-amino-5-o0x0-4,5-dihydro-1H-
pyrazol-4-yl)diazenyl) benzohydrazide (9) and
2-((3-methyl-5-o0x0-4,5-dihydro-1H-pyrazol -
4-yldiazenyl) benzohydrazide (10).

A mixture of compounds (5-7)
(0.01 mole) and hydrazine hydrate (3 mL) in
ethanol (20 mL) was heated under reflux for
4-6 hrs. The solvent was concentrated and the
reaction product was allowed to cool. The
separated product was filtered off, washed
with water, dried and recrystallized from
ethanol.

Preparation of methyl (2-(3-phenyl
thioureido) benzoate (11).

A mixture of methyl-2-amino benzoate
(0.01 mole ,1.3 mL) and phenyl isothiocyanate
(0.01 mole, 1.2 mL) in absolute ethanol
(20 mL) was refluxed for 3hrs and cooled. The
solid product was filtered and recrystallized
from ethanol.

Preparation of 3-phenyl- 1,3- thiazolidine -
2,4- dione-2-(methyl benzoate-2-yl-
hydrazone) (12).

Ethyl chloro acetate (0.01 mole, 1.06 mL)
was added dropwise to a stirred solution
of compound (11) (0.01 mole, 2.8 g) and
anhydrous sodium acetate (0.01 mole) in
(20 mL) absolute ethanol. The reaction
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mixture was refluxed for 6 hrs. The solid
product was filtered and recrystallized from
ethanol.

Preparation of 2-amino benzhydrazide. (13).

A mixture of methy 2-amino benzoate
(0.01 mole) and hydrazine hydrate 60%
(20 mL) in ethanol (30 mL) was heated under
reflux for 4hr. The reaction mixture was
concentrated and cooled. The solid was
filtered, washed with water and recrystallized
from ethanol.

General procedure for preparation of Schiff
bases(14;)and (14y).

A mixture of compound (13) (0.002 mole,
0.3 gm) and substituted aromatic aldehyde
(o-chloro benzaldehyde or 5-chloro
salicylaldehyd) (0.002 mole) in ethanol
absolute (20 mL) was refluxed for 1hr and
cooled. The solid product was filtered and
recrystallized from ethanol.

General procedure for preparation of
thiazolidenon derivatives (15;)and (15p)

A mixture of Schiff bases (14a,b)
(0,002 mole) and mercapto acetic acid
(0.04 mole, 0.26ml) in dry benzene (30 mL)
was refluxed for 10hrs .The mixture was
concentrated and recrystallized from methanol.

All physical properties for prepared
compounds and Infrared data were reported in
Table (1).



Formula

CgH7N;0,
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Table (1)

Physical properties of the prepared compounds.

Oily

Yield%

Colour

Pale Brawn

Infrared data(V,cm™)
(KBr disc)

3001(C-H,;),2954(C-H,)
2121(N:N'Nazid asym)v
1728(C=04)

C11H9N304

208-210

(3300-2500)(0-H), 3008(C-Hy,)
2954 (C-Hy),1700
(C=0),1002(N=N-N 4iro)

C12H11N303

234-236

Brown

3300-2500(0-H) ,3001(C-H,,),
2950 (C-Ha),1710(C=Oyey),
1690(C:Oacid): 949(N-N:N ring)

C13H14N204

138-140

Yellow

3176(NH),3070(C-Ha,),2959(C-Hy)
1730-1670(C=0),1640(C=N)

C13H13N3O4

142-144

Deep yellow

3137 (NH),3004(C H,),2997(C-H,),
2222(CN) y1704(C:Oester)

C14H16N20s

157-159

Yellow

3271 (NH),3004(C-H,),2972(C-Ha),
1643(C=N) ,1735-1700(C=0)

C12H1N6O

125-130

Red

3348,3157(NH.NH,) ,
1680(C=Oamiq) ,1508(N=N)

C10H10N7O;

176-178

Orange

3534,3517(NH,)
3290,3168(NH.NH,), 1643 (C=Oamia),
1519(N=N),

C11H12N6O;

185-187

Orange Yellow

3280,3135(NH.NH;) ,1690
(C=Oaniq) ,1480(N=N)

C15H1aN20,S

>280

White

3247,3150(NH. ) ,3030(C-Hy) ,
1666(C=0miq)1265(C=S)

C17H14N203S

102-104

White

3062(C-Hy) ,2985(C-H,) ,
1735(C=Oester) :1689(C:Oamid)|
1628 (C=N) , 694(C-S)

C7HoN;0

121-123

Off-White

3445(NH,) ,3325,3120
(NH.NH_) ,1620(C=Oania)

C14H12N3OClI

195-198

Pale Yellow

3421,3327(NH,) ,3219(NH),
3034(C-Ha) ,1650(C=Opmig) ,
1639(C=N) ,1046(C-Cl)

C14H12N30,Cl

215-217

Yellow

3483(0-H) ,3377(NH,) ,3041
(C-Har), 1643(C=0) ,1612
(C=N),1308(C-Oppe)

C1sH1aN30,SCl

143-146

Greenish
Yellow

3456-3243(NH,) ,1668 (C=Ogmiq) ,
11014(C-Cl) .684(C-5-C)
1734(C=0 of thaizolidginon ring)

C15H14N303SC|

Results and Discussion

223-226

Pale Yellow

1-(4-Carboxyphenyl)-5-methyl-

3475(0-H) ,3425-3275(N-H) ,
1710(C=Ornaizolidinon ring) »
3049(C-iar) ,1665(C=04mia)

1H-1,2,3-

Science

In the present work the synthesis of some
new 1,2,3-triazoles , pyrazole, pyrazolin-5-one
and Thiazolidinon derivatives were achieved
from methyl-2-amino benzoate.
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triazole-2-carboxylic acid (3) and 1-(4-acetyl-
phenyl)-5-methyl-  1H-1,2,3  triazol -2-
Carboxylic acid (4) were Prepared by the
reaction of methyl-2-azido benzoate (2) with



ethyl acetoacetate or acetylacetone in sodium
ethoxid using absolute ethanol as a solvent
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(Scheme (1)).
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The structure of compounds (3) and (4)
were confirmed by physical properties which
are listed in Table (1). FTIR spectra showed
the disappearance of the azide group (N3) band
in the starting material (2) at (2121 cm™)
which is a good indication for successful
condensation [18]. The spectrum also shows
absorption bands at (1700 cm™) referred to
(C=0) stretching vibration of Carboxylic acid,
(3300-2500cm™) due to (OH) and (1710 cm™)
referred to (C=0) of the keton for compound
(4). While the 'H-NMR Spectra data of
compound (3) shows (8 ppm in DMSO-d°
solvent). 3.9 (s, 3H, CH3); 7.2-8.6 (m, 4H,
Ar-H) and singlet at 11.8 and 12.2 due to tow
COOQOH proton.

The U.V .spectrum of this compound (4)
was obtained in methanol exhibited the
characteristic bands at (303 nm) responsible
for (n-n*) transition and (224 nm) due to
(m-m*) transition.

The diazonium chlorides (1) was
synthesized by diazotization of methyl-2-
amino benzoate using a mixture of sodium
nitrite and HCl at 0-5 °C, The obtained
diazonum salt was treated with calculated
amounts of some active methylene compounds
like acetylacetone , ethyl cyanoacetate or ethyl
acetoacetate in ethanol in the presence of
sodium acetate to afford the corresponding
hydrazono derivatives (5-7) (Scheme (2)).

NH-N =

R;CH,R,
1 ——»
COOCH;

Ry= COCHj
R,= COCHj

"
HsC N

~N
\ /'
N=N
CHs
CONHNH,

® ©)

s Ry
Rl N=N/CH\
2
Ry «——— COOCH;Z
R; R,
(5)= COCH,4 COCHjy
NoH, (6)=CN COOEt
(7)= COCH,4 COOEt
_ R;= COCH
R;=CN 1 3
R,= COOEt R,= COOE

CONHNH,

Scheme 2
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Compounds (5-7) were characterized by
phesical propraties their m.p., UV and FTIR
spectra and one of them were characterized by
'H-NMR. For example the FTIR spectrum of
(6) shows an absorption band at (2222 cm™)
corresponding to the vibration of the (C N) and
another band at (1704 cm™) characteristic of
the carbonyl group of ester.

While the *H-NMR spectra of compound
(6) shows, & 1.35(t,3H,CH3) ; 4.34 (q ,2H,
OCHy) ; 3.9 (s, 3H, COCHj3) ; 7.2- 8.0 (m ,4H,
Ar-H) and 12 (s,H,NH).

Refluxing of compound 5 with hydrazine
hydrate in ethanol for six hours afforded
2-((3,5-dimethyl-1H-pyrazol-4-yl)  diazenyl)
benzohydrazide (8). The FTIR Spectra of (8)
showed the disappearance of characteristic
bands of acetyl carbonyl group and carbonyl
group of ester and the appearance of two
strong bands at (3348-3157cm™) due to NH
NH, and at (1580cm™) due to (N=N) group.

Vol.16 (1), March, 2013, pp.53-59
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Hydrazono derivatives (6) and (7) cyclized
with hydrazine hydrate in boiling ethanol were
expected to lead to the formation of the
corresponding pyrazolin-5-one derivatives (9)
and (10).

Assignment of the structure of compound
(9) was obtained by FTIR and *H-NMR The
FTIR spectra of (9) was characterized by the
disappearance of v (CN) band and the
appearance of a two band in the region (3534-
3517 cm™) attributed to the stretching
vibration of the NH. group, while the *H-NMR
spectrum of (9) exhibited two singlet signals
at 9.9 and at 10.4 attributed to the two NH
groups and singlet at 5.8 and at 4.5 due to tow
NH; proton and 7.1-8.1 (m,4H , Ar-H) Fig.(1)
[14].

10.418

Fig. (1) *H-NMR Of the compound (9).

Reaction between methyl-2-aminobenzoate
and phenyl isothiocyanate afforded the
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corresponding thiosemicarbazide derivatives
(11) in moderate yield (Scheme (3)).
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The FTIR spectra of (11) dlsplay (C=S) References
stretching band at (12550m ) ‘and (NH) [1] Shukla D. K., Sribastava S. D.,

stretching band at (3247cm™) .Refluxing of
compound (11) with ethylchloroacetate and
anhydrous sodium acetate in absolute ethanol
for six hours afforded 4-thiazolidenone (12).
The structure of(12) was confirmed by the
presence of (C=Omig) stretching band at
(1689cm™) and (C=N) stretching band at
(1628cm™) while the 'H-NMR  Spectra data of
compound (12) shows & ppm in DMSO-d®
solvent.1.22(s, 2H,CHy); 3.9 (s ,3H ,CHy);
7.4-8 (m, 9H, Ar-H).

On the other hand the reaction of methyl-
2-aminobenzoate with hydrazine hydrate.
Afforded 2-amino benzohydrazide (13),
Condensation of (13) with aryl aldehydes in
absolute ethanol gave the Schiff’s bases (14a)
and (14b).

Moreover, treatment of Schiff’s bases the
(14a) and (14b) with mercapto acetic acid in
dry benzene gave the thiazolidenon
derivatives (15a) and (15b) Structures of
these compound were confirmed by the
disappearance of (C=N)band at (1600-
1649 cm™) and the appearance of the carbonyl
band due to thiazolidinone ring at (1710-
1745¢cm™ ) and the (C-S-C) band at 684 cm™.
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