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Abstract

In this paper Synthesis of new different Schiff-base heterocyclic compounds from azo dye [S1]
by the reaction between p-aminobenzoic acid and resorcinol,also [S1] was cyclized by reaction
with thiosemicarbazide to form 1,3,4-thiadiazole amine [S2],which reacted with (9-

anthraldehyde,terephthaldehyde,

N,N-dimethyl

amino benzaldehdye,3,5-dichloro

salicyaldehyde,3-hydroxybenzaldehdye,2-hydroxy-5-nitro benzal dehyde) in presence of acetic
acid to give new Schiff-base compounds, after that these compounds were characterized by the
following techniques: FT-IR, THNMR,13C-NMR and elemental analysis CHNS.
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1. Introduction

Azo dyes have a variety of biological uses, including
antineoplastic,  antidiabetic, cleansing,  anti-
inflammatory, and other readily available
chemotherapeutic agents. Azo compounds are
highly colored and have long been used as dyes and
pigments; also, Azo colors are extremely important
due to their environmental resilience, electrical, and
optical properties [1-3].

Heterocyclic compound rings with multiple members
have become increasingly important in the
pharmacological and industrial fields. 1,3,4-oxadiazoles
are important heterocyclic compounds that are used in
the production of medicines, polymers, and pigments
[4-6].

Thiadiazoles  are  heterocyclic  five-aromatic
compounds having two carbon atoms, two nitrogen
atoms, and a sulfur atom; that is, thiadiazole
derivatives are formed by substituting the oxygen
atom in oxadiazole with a sulfur atom [7-11].

Due to their ease of synthesis, different structures
with a wide range of color, and high interest in the
thermochromic material sector, Schiff bases are
currently being explored extensively [12].

The carbonyl group is replaced by an imine or
azomethine (C=N) group in Schiff bases, which are
condensation products of primary amines and carbonyl
compounds. RTHC=NR2 is a typical formula for them,
where R1 and R2 are alkyl or aryl groups [13-16].
Schiff bases are a type of organic chemical that has a
wide range of uses in a variety of domains, including
analytical, biological, and inorganic chemistry. Due
to a wide range of biological actions such as anti-
inflammatory,Schiff bases have acquired popularity
in the medicinal and pharmaceutical fields[17].

2.  Experimental section

Apparatus

1-Melting points were recorded using hot stage
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SMP30 melting point apparatus.

2-Infrared spectra were recorded using Fourier
Transform infrared SHIMADZU (8400) (FTIR) infrared
spectrophotometer, KBr disc or thin film was
performed by Babylon University

3- TH.NMR- Spectra and 13C.NMR - Spectra were
recorded on a Bruker (AC 400) NMR spectrometer,
operating at (500 MHz) for TH-NMR and (126 MHz)
for 13C- NMR. All chemical shifts (5) are reported in
ppm relative to tetramethylsilane (TMS) as reference
(6=0.0 ppm), CHNS was used for characterization of
the prepared compounds.

3. Chemicals

The organic compounds supplied in high purity:Most
used chemicals are in the highest available purity
(99.98%). All the starting materials used in this paper
were take up from CDH and Merk Company.

2.1. Procedures

2.1.1. Synthesis of compounds [S1]

e Qo D

P-Aminobenzoicacid  (0.01mole,  1.37g) was
dissolved in 17ml distill water and 3ml HCI at a
temperature of (0-5)0C. The solution was then
dropwise added (0.01 mole, 0.69g) of NaNO2
dissolved in (10 ml) distilled water for (15) minutes.
The diazonium salt were add dropwise to the
coupling component solution, which is maded using
(0.01mole,1.10g) resorcinol in distill water with (1 g)
sodium hydroxide in (10ml) distill water. after that,
the precipitate was filtered and washed with
water,the precipitate was recrystallized by absolute
ethanol [18].

IR (v, cm-1): O-H (3267), C-H Ar (3101), C=0
carboxylic acid (1683), C=CAr (1602), N=N (1475), C-
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O (1240)

TH-NMR (6, ppm): (7H, Ar-H): 6.33-8.08.

13C-NMR (8, ppm): (117-162) for (12C, Ar-C), (169)
for C=Ocarboxylic acid.

2.1.2. Synthesis of compounds [S2]:

o Y™

(0.01mole, 2.589g) of compound [S1] and (0.01 mole
0.91g) thiosemicarbazide were dissolved in (8 ml)
POCI3, then was refluxed for (4) hours, after that (40
ml) distilled water was added and refluxed for (4)
hours,then added (4 g) potassium hydroxide in
(40ml) distilled water. Then filtered and recrystallized
by absolute ethanol [19].

IR (v, cm-1): O-H (3406), NH2 (3327,3221), C-HAr
(3122), C=N (1608), C=CAr (1577), N=N (1508).
TH-NMR (6, ppm): (H, NH2) 6.79, (7H, Ar-H) 6.81-
8.19.

13C-NMR (8, ppm): (117-135) for Ar-C,174 for C-S
2.1.3. Synthesis of compounds [S3-S8]:

@NN@(XNCR

(R=9-anthraldehyde terephthaldehyde,N,N-dimethyl amino benzaldehdye,3,5-
dichloro salicyaldehyde,d-hydroxy benzaldehdye,2-hydroxy-0-nitrobenzaldehyde)

(0.003mole, 1g) Of compound [S2] was dissolved in
(25ml) absolute ethanol, and two drops of glacial acetic
acid were added, followed by addition (0.003 mole,
0.618g, 0.402g, 0.44g, 0.573g, 0.36g, 0.50g) of
compounds (9-anthraldehyde, terephthaldehyde,N,N-

dimethyl amino benzaldehyde,3,5,-
dichlorosalicyaldehyde,3- hydroxybenzaldehdye,2-
hydroxy-5-nitrobenzal ~ dehyde)  respectively  the

combination was refluxed for 14 hours, after which the
solvent was evaporated and the result was collected and
recrystallized from absolute ethanol[20].

Compound [S3] IR (v, cm-1): C-HAr (3097), C-Halph
(2831), C=N imine (1668), C=CAr , ( 1600), C=N
(1552 ),N=N (1519 ) .
TH-NMR (8, ppm):
8.2,(H,N=CH) :8.9
13C-NMR (8, ppm) :123-140 for Ar-C,166 for C=N
Compound [S4] IR (v, cm-1): C-HAr (3155),
C=0aldehyde (1697), C=N imine (1602), C=CAr
(1570), C=N (1533), N=N (1521).

TH-NMR (6,ppm): (H,OH)5.86,(H,Ar-H)7.1-
8.0,(H,N=CH) 8.12,(H,CHO) :10

Compound [S5] IR (v, cm-1): C-HAr (3134), C-Halph
(2885), C=N imine (1653), C=CAr (1533), C=N
(1508), N=N (1491).

TH-NMR (6, ppm) :(6H,2CH3) 2.0-2.8, (H,Ar-H) 6.3-
8.0,(H,N=CH) 8.12

Compound [S6] IR (v, cm-1): C-HAr (3074), C-H alph
(2928), C=N imine (1681), C=CAr (1600), C=N

(H, OH) 4.37, (HAr-H) 6.3-
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(1560), N=N (1500), C-ClI (850).

TH-NMR (8, ppm): (H,Ar-H) 6.4-8.0,(H,N=CH)8.1
13C-NMR (8, ppm): 118-156 for Ar-C,167 for C=N.
Compound [S7] IR (v, cm-1): C-HAr (3070), C-H alph
(2843), C=N imine (1681), C=CAr (1599), C=N
(1560), N=N (1539).

TH-NMR (8, ppm): (H,Ar-H) 6.4 -8.1,(H,N=CH) 8.5
13C-NMR (8, ppm) :114-158 for Ar-C,167 for C=N
Compound [S8] IR (v, cm-1): C-HAr (3080), C-H alph
(2922), C=N imine (1681), C=CAr (1600), C=N

(1572), N=N (1492), NO2 (1340).
TH-NMR (6, ppm): (H,Ar-H) 6.91-8.3,(H,N=CH) 8.4

Scheme 1: preparation of compounds [S1-58]

4. Results and Discussion

P-amino benzoic acid was react with resorcinol in
presence ( HCI,NaNO2,NaOH) at (0-5)0C to give azo
dye[S1],Azo dye was react with thiosemicarbazide in
presence POCI3 to give 1,3,4-thiadiazole
[S2],Several Schiff bases [S3-S8] were synthesized
from reaction 1,3,4-thiadiazole [S2] with (9-
anthraldehyde, terephthaldehyde, N,N-dimethyl
aminobenzaldehdye,3,5-dichlorosalicyaldehyde,3-
hydroxybenzaldehdye, 2-hydroxy-5-
nitrobenzaldehyde) in presence of acetic acid .

The structure of these compounds has been
characterized by FT-IR,"H-NMR and '"C-NMR
techniques, and elemental analysis. The data of
these measurements were presented in table 1 and
2.

[S1] The FTIR spectrum exhibit a new absorption
band at (1475) cm™ corresponding to N=N and
disappearance absorption band at (3458-3360) cm™
for NH2."H-NMR-Spectrum show signals at 6.53 for H
of (OH).

[S2] The FTIR spectrum exhibit appearance
absorption band of NH; at (3221,3327) cm™ and
appearance absorption band of C=N at (1608) cm"
and disappearance absorption band of C=O
carboxylic acid at (1683) cm™.'"H-NMR (5, ppm)
spectrum exhibits disappearance signal for (H,
COOH) and appearance signal for (H, NH)

[S3] The FTIR spectrum show disappearance
absorption band of NH; at (3221, 3327) cm™ and

4
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appearance absorption band of C- Hajiph at (2831) cm
' and absorption band at (1552) cm™ for C=N
"H-NMR (8,ppm) spectrum exhibits disappearance
signal for (H, NH; ) and appearance signal for (H,
N=CH)

[S4] The FTIR spectrum show disappearance
absorption band of NH; at (3221, 3327) cm™ and
appearance absorption band at (1533) cm™ for C=N
"H-NMR (8,ppm) spectrum exhibits disappearance
signal for (H, NH; ) and appearance signal for (H,
N=CH)

[S5] The FTIR spectrum show disappearance
absorption band of NH; at (3221, 3327) cm™ and
appearance absorption band of C- Hajiph at (2885) cm-
" and absorption band at (1508) cm™ for C=N
"H-NMR (8,ppm) spectrum exhibits disappearance
signal for (H, NH; ) and appearance signal for (H,
N=CH) and signal for(H,CH).

[S6] The FTIR spectrum show disappearance

Synthesis and Characterization New Schiff-base Compounds....

appearance absorption band of C- Haiiph at (2928) cm
! and absorption band at (1560) cm™" for C=N
'"H-NMR (6,ppm) spectrum exhibits disappearance
signal for (H, NH; ) and appearance signal for (H,
N=CH)

[S7] The FTIR spectrum show disappearance
absorption band of NH; at (3221, 3327) cm™ and
appearance absorption band of C- Haiiph at (2843) cm-
' and absorption band at (1560) cm™" for C=N
"H-NMR (8,ppm) spectrum exhibits disappearance
signal for (H, NH ) and appearance signal for (H,
N=CH).

[S8] The FTIR spectrum show disappearance
absorption band of NH; at (3221, 3327) cm™ and
appearance absorption band of C- Haiiph at (2922) cm-
' and absorption band at (1572) cm™ for C=N
"H-NMR (8,ppm) spectrum exhibits disappearance
signal for (H, NH ) and appearance signal for (H,
N=CH)

absorition band of NH, at (3221, 3327) cm™ and

Compound Number [M.P (°C)| Yield (%) Color Mol<e((;L<I:]ro\|I;I)e|ght Molecular formula
[S1] 195-197 93 Orange 258 Ci3H10N204
[S2] 180-182 78 brown 313 C14H11Ns5O2S1
[S3] 192-194 87 Light brown 501 C29H19N502S1
[S4] 188-190 82 Light brown 429 C22H15N50354
[S5] 180-182 75 Dark brown 444 C23H20N6O2S1
[S6] 183-186 86 brown 486 C21H13Cl2Ns503S4
[S7] 190-192 80 black 417 C21H15N503S1
[S8] 192-194 74 Light brown 462 C21H14NOsS1

Comp.NO C% ' C% H% ’ H% N% ' N% S% ' S%
Calculation | Measure | Calculation | Measure | Calculation | Measure | Calculation | Measure

[S1] 54.545 53.22 3.496 3.94 21.70 21.44 - -
[S2] 53.674 53.00 3.514 3.18 22.364 21.95 10.22 9.69
[S3] 69.46 69.18 3.79 3.65 13.97 14.26 6.38 6.57
[S4] 61.53 61.39 3.49 3.78 16.31 15.94 7.45 7.11
[S5] 62.16 61.85 4.50 4.11 18.91 18.56 7.20 6.89
[S6] 51,85 51.45 3.67 3.48 14.40 14.94 6.58 6.11
[S7] 60.43 60.09 3.59 3.88 16.78 16.32 7.67 7.85
[S8] 54.54 54.81 3.03 2.79 18.18 18.55 6.92 7.43

5. Conclusion

An effective method for the synthesis of azo dye with
a high yield that uses water as the solvent, takes a
short time, and is performed at a low temperature,
several novel Schiff-base heterocyclic compounds
were synthesized from 1,3,4-thiadiazole amine with
very good yield and confirmed by FTIR, "HNMR,
CNMR and CHNS. also, physical properties of
these compounds have been investigated.
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