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Abstract

This work includes synthesis of some new derivatives of Schiff bases as
intermediate compounds. Through the reaction 1,4- phen ylene diamine with
different aromatic aldehydes substituted by many different groups in acidic medium
and absolute ethanol as a solvent to obtain the Schiff bases (la-5a). These
compounds are reacted with substituted aromatic carboxylic acids and anhydride to
give three types of heterocyclic compounds. The first line includes direct reaction
with maleic anhydride under certain conditions to give new derivatives of
oxazpine(6b-10b). The second line includes reaction of compounds (1a-5a) with 2-
mercapto benzoic acid in the presence of triethyl amine as a catalyst and dry
benzene as a solvent to give new derivatives of thiazinone(11c-15c). While the third
line involved reaction the Schiff bases (1a-5a) with anthranilic acid in dioxane as
solvent to give new derivatives of hydroquinazoline (16d-20d). The structures of
these new synthesized compounds were identified by spectral methods their [FTIR,
'HNMR, C-NMR] and measurements of some physical properties and some
specific reactions. Furthermore the effects of synthesized compounds on some
strains of bacteria were studied.
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1. Introduction

General heterocyclic compounds having nitrogen, oxygen and sulphur as hetero atoms have been
reported as common denominator of pharmacological and biochemical activities[1]. These compounds
have been studied more thoroughly than those involving other elements, this importance of these
compounds are apparent from the wealth and variety of their derivatives that occur naturally or are
prepared by the industries. Among the large numbers of such compounds oxazpines, thiazines and
quinazolin are of considerable biological and physiological functions in plants and animals [2].
Oxazpines is a seven membered heterocyclic which contains two hetero atoms (N and O). Oxazpines
heterocyclic have been shown that they possess many types of biological properties like analgesic
[3] antibacterial [4] anticancer [5] and anticoagulant [6]. Other types of compounds are thiazines
which are heterocyclic compounds having one nitrogen, one sulphur atom and four carbon atoms at
various positions in the six member ring and exist as 1,2 , 1,3 and 1,4 isomers [7-9]. However their
derivatives having (N-C-S) linkage have been used in the fields of pharmaceutical chemistry and
medicinal and reported to exhibit a variety of biological activities such as antitubercular [10],
antimicrobial [11], antitumor [12], fungicidal [13] and anti-inflammatory activities [14]. Quinazoline
derivatives are an important class of fused heterocycles that display a wide range of pharmacological
and medicinal properties involving anti-inflammatory [15], antibiotic, antipyretic, antihypertonic and
diuretic activities [16]. All these new compounds were prepared from Schiff bases derivatives with
anhydride, o-mercapto benzoic acid and o-amino benzoic acid by many different methods.

2. Experimental
2.1 Materials and Instruments

Chemicals used are provided by Merck, BDH, Sigma Aldrich and Fluka companies. Melting points
were measured using digital Stuart scientific SMP3 melting point apparatus. The FTIR spectra have
been recorded on Shimadzu FTIR-8400 Fourier transform Infrared spectrophotometer using KBr discs
in the (4000-600) cm™ spectral range. '"HNMR and *CNMR spectra were recorded on Burker
500MHz instrument using DMSO-dg as solvent and TMS as internal reference in Sanati Sheriff
University-Tehran-Iran.

2.2 Preparations of Schiff base (1a-5a) [17]

To a stirred solution of aromatic aldehydes substituted by different groups (0.022 mol.) in absolute
ethanol (18 mL) added (2-3 drops) of glacial acetic acid, 1,4-phenylene diamine (1.08 gm, 0.01 mol.)
in (7 mL) of absolute ethanol was slowly added and refluxed in water bath for different period
depending on the type of aldehyde. After completion of reaction cooling the mixture and filtering the
precipitate. The product was recrystallized from mixture of ethanol and water (2:4) as shown in
Table-1.
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Table 1 - Physical properties and FTIR spectral data (cm™) of Schiff bases (1a-5a)
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2.3 Preparation of 2, 2'-substituted phenyl (1, 4-phenylene)-2, 3-dihydro-1, 3-oxazepine-4, 7-
dione (6b-10b) [18]

Schiff bases (1a-5a) (0.012 mol.) reacted with (1.96 gm, 0.024 mol.) of maleic anhydride after
dissolved in (18 mL) of dry benzene, (3mL) of DMF was added to the mixture and refluxed in water
bath for (5 hrs.). The excess of solvent was evaporated then cooled to give crystalline solid product
(6b-10b) as shown in Table- 2.
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Table 2 - Physical properties and FTIR spectral data (cm™) of the synthesized compounds (6b-10b)
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2.4 Preparations of 2, 2'-substituted phenyl (1, 4-phenylene) bis (3-(alkyl) -2H-benzo [1, 3]
thiazine-4-(3H-one) (11c-15c) [19]

A mixture of Schiff base (0.011 mol.) and 2-mercapto benzoic acid (3.08 gm, 0.02 mol) were
dissolved in mixture of (22 mL) dry benzene and (3 mL) of DMF. (A few drops) of triethyl amine was
added, then the mixture was refluxed for (4hrs.), after that the solvent was removed under vacuum.
The remains was transferred to separatory funnel and extracted by sodium bicarbonate solution (10%),
filtered and recrystallized from dioxane, as shown in Table- 3.
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Table 3 - Physical properties and FTIR spectral data (cm™) of the synthesized compounds (11c-15c)
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2.5 Preparations of 2, 2-substituted phenyl (1, 4-phenylene) bis (3-alkyl)-2, 3dihydroquinazoline-
4-(1H) one) (16d-20d) [20]

A solution of 2-amino benzoic acid (2.74 gm, 0.02 mol.) in dioxane was added to Schiff bases
(0.01 mol.) with a few drops of DMF. This solution was heated under reflux for (20 hrs.) in water
bath. The solvent was evaporated under reduced pressure and neutralized the remains with 10%
sodium bicarbonate then filtered and recrystallized from the mixture of ethanol/water (1:2), as shown
in Table- 4.
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Table 4 - Physical properties and FTIR spectral data (cm™) of the synthesized compounds (16d-20d)
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2.6 Antibacterial activity [21]

The antibacterial evaluation for some of these synthesized compounds was done using disk
diffusion process [21]. The results were listed in Table-7.
3. Results and Discussion:

In this work Schiff bases (1a-5a) were prepared by the reaction of 1, 4-phenylene diamine with
variety of substituted aromatic aldehydes in acidic medium (glacial acetic acid) as a catalyst and
absolute ethanol as a solvent, as shown in scheme 1
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Scheme 1- Preparation of new derivatives of oxazpine, thiazinone and hydroquinazoline (6b-20d)

FTIR [22] spectra showed the disappearing of v (NH,) group absorption band at (3400) cm™ and
appearance of absorption band of v (-C=N) in the range (1612-1672) cm™ with other value of
substituted groups. The other values of FTIR spectral data for compounds (1a-5a) are listed in Table-1
and shown in Figure- 1.
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The Schiff base obtained from the above step was allowed to react with maleic anhydride in dry
benzene and dimethyl formamide produced oxazpine derivatives (6b-10b). These compounds were
characterized by FTIR data which showed disappearing of absorption band of v(C=N) and appearing
band of v(C=C) olfine for maleic anhydride in (1622) cm™.The other values of FTIR spectral data for
compounds (6b-10b) are listed in Table-2 and shown in Figure- 2.
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'HNMR spectrum for compound (7b) showed singlet signal in &= (2.8) ppm due to (s,12H,-N(CH,),
)protons ; singlet signal in &= (3.1) ppm due to(s,2H,N-CH-O) protons; singlet signal in &= (6.1) ppm
due to(s,4H,0=C-CH=CH-C=0) protons and signals in 6= (6.28-7.93) ppm due to aromatic rings
protons as listed in Table-5 and shown in Figure- 3.
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Figure 3 -"HNMR spectrum of compound (7b).

1572



Alrecabi et al. Iragi Journal of Science, 2017, Vol. 58, No.3C, pp: 1565-1579

'HNMR spectrum for compound (10b) showed singlet signal at = (2.4) ppm due to (s,6H,-Ar-CHs)
protons; singlet signal at 6= (3.3) ppm due to(s,2H,N-CH-O) protons; singlet signal at 6= (6.2) ppm
due to(s,4H,0=C-CH=CH-C=0) protons and signals at 6= (6.3-7.5) ppm due to aromatic rings protons

as listed in Table-5 and shown in Figure- 4.
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Figure 4 -"THNMR spectrum of compound (10b).

The target product thiazinone derivatives (11c-15c¢) were obtained by the reaction of Schiff bases
with ortho-mercapto benzoic acid in the presence of triethyl amine as a catalyst and dry benzene as a
solvent. These compounds also are characterized by FTIR spectra which showed disappearance of
v(C=N) band and appearance of v(C=0) amide bands in the value (1660-1668) cm™ and v(C-S) band
in (601-698) cm™. The other values of FTIR spectral data for compounds (11c-15c) were listed in

Table-3 and shown in Figure- 5. |
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Figure 5-FTIR spectrum of compound (12c).
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'HNMR spectrum for compound (12c) showed singlet signal at &= (2.9) ppm due to (s, 12H,-N
(CHys),) protons; singlet signal at &= (6.2) ppm due to(s, 2H, N-CH-S) protons and signals at 6= (7.04-
8.48) ppm due to aromatic rings protons as listed in Table-5 and shown in Figure- 6.
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Figure 6 -"HNMR spectrum of compound (12c).
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BCNMR spectrum data of compound (12c) were listed in Table-6, and shown in Figure- 7.
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Figure 7-*CNMR spectrum of compound (12c).
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On the other hand hydroquinazoline derivatives (16d-20d) were synthesized by the reaction of
Schiff bases (1a-5a) with 2- amino benzoic acid in dioxane as a solvent for long period of time about
(20 hrs). The FTIR spectral data for compounds (16d-20d) show the disappearance of v(C=N) band
and appearance of v(C=0) band in the values (1650-1681) cm™ and v (-NH) absorption band in the
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range (3330-3373) cm™. The other values of FTIR spectral data for compounds (16d-20d) are listed in
Table-4 and shown in Figure- 8.

1517.87—— <=

' klr':i'guvré 8-FTIR 'spgctrum of compound (20d).

'HNMR spectrum for compound (16d) showed singlet signal at &= (6.3) ppm due to (s, 1H, N-CH-
NH) proton; signals at 6= (6.4-8.8) ppm due to aromatic rings protons and singlet signal at &= (10.00)
ppm due to(s, 2H, NH) proton as listed in Table-5 and shown in Figure- 9.
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Figure 9 -"HNMR spectrum of compound (16d).
CNMR spectral data of compound (16d) were listed in Table-6, and shown in Figure- 10.
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Figure 10-°CNMR spectrum of compound (16d)

3CNMR spectral data of compound (19d) were listed in Table-6, and shown in Figure- 11.
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Figure 11- ®*CNMR spectrum of compound (19d).
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Table 5- "H-NMR spectral data (8 ppm) for some synthesized compounds

Comp. 'HNMR Spectral data
No. Compound Structures (ppm)
PP
2.8(s,12H,N-(CHs)5);
b ‘@‘“‘” N 3.1(s,2H,N-CH-0); 6.1(s,4H,0=C-
)\J\ M CH=CH-C=0);
6.28-7.93 (m,12H,Ar-H)
2.4(s,6H,CHs-Ph);
10b N—C 33(5,2H,N'CH'O),
M 6.2(s,4H,0=C-CH=CH-C=0); 6.3-7.5
(m,12H,Ar-H)
E—N N—é 29(5112H1_N(Cﬂ§)2) ;
. s/ \s 6.2(s,2H,N-CH-S);
° ¢ 7.04-8.48(m,18H,Ar-H)
%}/O@ 6.3(s,2H,N-CH-NH);
16d o 6.4-8.8(m,20H,Ar-H);
10.00(s,2H,NH)

Table 6- *CNMR spectral data (5 ppm) for some synthesized compounds

Comp. BCNMR spectral data
No. Compound structure (©ppm)
b 30.7-35.7(C1-C2);  102.5-
o 138(C3-C13);  158.5(C14);
12¢ R 162.2(C15).
R o v NI i o I 113.6-128.6(C1-C11)
16d RNV S AV 1129.7(C12);130.1
) x N (C13);172.77 (C14)
194 — ) 62.9(C1); 113.7-138.9 (C2-

C12): 167.1(C13).

3.1 Antibacterial activity

The information about antibacterial activity was listed in Table-7. The results indicate that all
synthesized compounds having strong effect against certain types of bacteria while it did not possess
any effect against others. Compounds (4a, 8b, and 9b) having strong activity against pseudomonas sp.
while compounds (11c, 15¢ and 20d) having specific strong effect against the same bacteria.
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Compounds (2a and 9b) having moderate activity against E.coli. while compound (8b) possess
specific strong effect against the same bacteria. Compounds (2a, 4a, 8b, 9b and 11c¢) possess strong
effect against proteus sp. while compounds (15¢ and 20d) showed no inhibition against E.coli and
proteus sp., at the last compounds (4a, 8b and 20d) possess specific strong activity against
staphylococcus aureus.

Table 7- Antibacterial activity of some of the prepared compounds.

COE Pseudomonas Spp Escherichia coli Proteus SIEI BEEEEYS

No. aureus

2a - 8 11 -

4a 15 - 15 20

8b 15 20 12 19

9b 14 8 15 -

11c 22 - 15 -

15c 18 - - -
20d 20 - - 22

Solvent: Dimethyl sulfoxide; 800pg/mL concentration.
Zone of inhibition: (-) no inhibition zone; (3-6) mm weak; (7-10) mm moderate; (11-15) mm
strong
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