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ABSTRACT

This research involved synthesis new heterocyclic compound such as tetrazole, B-lactam, oxazepine, imidazolidine-4-one,
thiazolidine-4-one, quinazoline, thayazin-4-on, derivatives, this compound prepared from starting react 5-nitrothiazol-2-
amine with 4-hydroxybenzoic acid to gate azo derivative (1), (1) interact with phosphoryl trichloride to produce thiadiazole
compound (2), (2) interact with vanillin to produce Schiff base (3), after that (3) react with (sodium azide, chloroacetyl chloride,
phthalic anhydride, glycine, alanine, Tryptophan, 2-mercaptobenzoic) to get heterocyclic derivatives All these compound
characterized by '*C-NMR, fourier-transform infrared spectroscopy (FT-IR), '"HMNR. We then study the biological properties
for all heterocyclic derivatives to ward two different kinds of bacteria and two different kinds of funguses.
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INTRODUCTION

Heterocyclic compounds that have O, N, S as hetero atoms are
very important because of the applications.!? In this research,
we prepare many kinds of heterocyclic derivatives such as
B-lactam using as antimicrobial agents such as cephalosporin
and penicillin’s®>* Imidazolidin-one and thiazolidine and
tetrazole are five-membered with a good stability and using
in biological activities such as anticancer, antidiabetic,
antibacterial, antioxidant, and anti-hyperglycemic.>
Quinazolines and thiazine derivatives have six-membered
containing (N and S) respectively, such as antitubercular, anti-
inflammatory, antimicrobial, antipyretic, anti-HIV, analgesic,
antitumor, and calcium channel modulatory activities.”
Oxazepine derivatives have some important pharmacological,
biological properties, such as enzyme inhibitors, analgesic etc.”'°

Materials

“(FTIR) Spectra (400 -4000 cm-1) in KBr disk were recorded
on SHIMADZU FTIR-8400S Fourier transform. '*C-NMR and
'THNMR were recorded on Varian Agilent USA at (500MHz)
with (DMSO-d6) measurements were made at Department of
Chemistry, Tehran University, Iran.”

Methods

Preparation of compound (1):- 4-hydroxy-3-((5-nitrothiazol-
2-yl)diazenyl) benzoic acid"!

(0.01) (1.45 g) of 5-nitro-2-amino thiazole was dissolved

in a solution consisting of (8 mL) hydrochloric acid with
the mixture cooled to 0-5°C and then added sodium nitrite
(0.8 g) NaNO, (0.01 mol) Dissolved in (10 mL) distilled water
afterward (with 20 minutes). Then add the solution with a
brown color drop as a drop to a solution consisting of (1.38 g)
(0.01 mol) of parar hydroxybenzoic acid and (2 g) of NaOH
dissolved in (70 mL) distilled and cooled water to (20°C) and
(10 mL) ethanol was observed The Azo composite deposit is
the dark brown color after completing the addition process.
This process was carried out in PH = 5 and the solution is left
for (24 hours) after which the precipitate was filtered and then
the precipitate was collected after filtering and washed with
distilled water and dried and recrystallized with ethanol.

Preparation of compound (2):- 4-(5-amino-1,3,4-thiadiazol-
2-yl)-2-((5-nitrothiazol-2-yl)diazenyl)phenol

In a dual nozzle flask with a magnetic stirrer and condensate
(1.73 g) (0.005 mol) of thiosemicarbazide was dissolved in
(8ml) of phosphorous-oxychloride (POCIL;) with stirring for
(3 hours) after that the mixture was left to cool and then
added (40 mL) of Slowly distilled water and after completing
the addition process, the mixture is reflexed of (4 hours),
then filter the mixture and treat the filtrate with a potassium
hydroxide solution until the solution becomes neutral, then
collect the precipitate after its filtering and wash it with
distilled water, dry it and recrystallize it with absolute
ethanol.
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Preparation of compound (3):- 4-(((5-(4-hydroxy-3-((5-
nitrothiazol-2-yl) diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)
imino)methyl)-2-methoxyphenol'’

In a double-beaker flask, (0.33 g) (0.001) of derivative (2) was
mixed with (0.1521 g) (0.001 mol) of vanillin compound with
20 mL of ethyl alcohol added to it (three drops) of glacial
acetic acid and the mixture up and left for 2 hours at a 78°C
temperature and then cool the mixture and leave it for 24 hours
and then recrystallize it with absolute ethyl alcohol.

Preparation of compound (4):- 4-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-
3-(4-hydroxy-3-methoxyphenyl)-3,4-dihydrobenzo[e][1,3]
0xazepine-1,5-di0ne] 3

(0.59 g) (0.0017 mol) was dissolved from the dissolving Schiff
base compound in (30 mL) of benzene with (0.1585 g) of
phthalic anhydride. The mixture was raised at a temperature
50°C and for a period of 14 hours with follow-up of the
reaction using TLC technology. Then the result was cooled,

NaNO,
NHy o COOH ——»
HCl ON t

3
HO«@»COOH —>on
%Nz

1

the precipitate was filtered, and it was recrystallized with
absolute ethyl alcohol.

Preparation of compound (5).- 3-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl) diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-
(4-hydroxy-3-methoxyphenyl) imidazolidin-4-one'*

(0.59¢g) (0.0017 mL) of the base compound were mixed with
(0.0985 g) of dissolved thioglycolic acid in (20 mL) from 1-4
dioxane was added to this mixture, at a temperature (0°C) and
for a period (8 hours) with Follow the progress of the interaction
with thin layer chromatography (TLC) technology, filter the
precipitate and finance its crystallization with absolute alcohol.
Preparation of compound (6):- 4-(1-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2, 5-
dihydro-1H-tetrazol-5-yl)-2-methoxyphenol®

(0.59g) (0.0017mol) of the dissolved Schiff base compound was
mixed in 20 mL 1-4 dioxane with continuous stirring until
dissolution with 0.0695 g of sodium azide and reflexes for
24—48 hours with follow-up of the reaction using a technique
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Scheme 1: prepare of some heterocyclic compounds
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TLC then filter the precipitate and recrystallize it with absolute
ethyl alcohol

Preparation of compound (7):- 3-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-
(4-hydroxy-3-methoxyphenyl)-2,3-dihydro-4H-benzo[e][1,3]
thiazin-4-one

(0.59g) (0.0017mol) of Schiff base compound was mixed in
22 mL of benzene with (0.1649g) of 2-mercapto benzoic acid
3 mL of DMF then add drops of triethylamine to the reaction
mixture and from Then reflex for 4 hours, then the product was
filtered and recrystallized with absolute ethanol.

Preparation of compound (8):- 3-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl) diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-
(4-hydroxy-3-methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-
one!

(0.59g) (0.0017mol) of dissolved schiff base compound was
mixed in (1-4-dioxane 20 mL with 0.1469 g of (anthranilic
acid) then add drops of DMF and reflex of 20 hours and then
re-crystallized the product with absolute ethanol .

Preparation of compound (9):- 3-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-
(4-hydroxy-3-methoxyphenyl) thiazolidin-4-one'’

(0.59g) (0.0017 mol) of the dissolved Schiff base compound
was mixed in 15 mL THF with (0.0802g) of glycine dissolved
in 15 mL THF and reflex of 24 hours and left for 24 hours the
precipitate was filtered and recrystallized with absolute ethyl
alcohol .
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Figure 1: FTIR spectrum of compound 1
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Figure 2: FTIR spectrum of compound (2)

Preparation of compound (10):- 3-chloro-1-(5-(4-hydroxy-3-
((5-nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-

4-(4-hydroxy-3-methoxyphenyl) azetidin-2-one'®

(0.59g) (0.0017 mol) was mixed from the Schiff base with 0.440
mL of trimethylamine in 20 mL 1,4 dioxane was added to this
cooled mixture with stirring 0.038 mL in the form of drops
of chloracetyl chloride at temperature 10°C for 6 hours then
the precipitate was filtered and recrystallized with absolute
ethyl alcohol.

RESULTS AND DISCUSSION

Derivative (1) 4-hydroxy-3-((5-nitrothiazol-2-yl)diazenyl)
benzoic acid
FTIR spectrum data for derivative (1)show band at 3440 cm!
for (O—H),3070 cm™ for (Ar —H), 1720 cm™ for ( C=0),
1666 cm! for (C=N), 1512 cm™ for (C=C) aromatic shown in
the Figure 1.

Compound (2) 4-(5-amino-1,3,4-thiadiazol-2-yl)-2-((5-
nitrothiazol-2-yl)diazenyl)phenol

FTIR spectrum data for derivative (2) show peak at 3301 cm!
for (N—H), 3020 cm™'(Ar—H), 1666 cm™ for (C=N), 1604 cm’!
for (C=C) aromatic and absence two band at 3040 cm™ for
OH and band at 1720 cm™ for C=0 are shown in the Figure 2.

Compound (3) 4-(((5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)imino)methyl)-2-
methoxyphenol

FTIR spectrum data for derivative (3) show band at 3163 cm’!
for (O —H ) 3028 for (Ar—H), 2947cm™! for (C- H) in CH;, 1667
em! for (C=N), 1609 cm™! for (C=C) are shown in the Figure 3.

Derivative (4) 4-(5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-3-(4-hydroxy-3-
methoxyphenyl)-3,4-dihydrobenzo[e][1,3]oxazepine-1,5-
dione

FTIR spectrum data for derivative (4) show peak at 3390 cm!
for (O — H ), 3024 for (Ar — H), 2947cm" for (C- H) in CH,,
1668 cm™! for (C=0), 1690 cm'C=0 lactam, 1589 cm’
for (C=C) . "HMNR spectrum data of derivative (4) show
2.52ppm (DMSO), 9.7ppm (s, 2H, OH), 1.2ppm (S,3H,
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Figure 3: "TH-NMR spectrum of compound (3)
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OCH,),3.8ppm (s, 1H, CH),6.8-7.7ppm (m, 11H, Ar-H), 9.4PPm
(1H,C-H,thayazol). The C13-NMR spectrum data ( DMSO)
compound (4) show: 12 ppm (Cyg ), 56 ppm (C;,), 169 ppm
(C31.C3y), 169 ppm (Cy,C4,Cy7),153 ppm (Cyy, Gy ),148 ppm
(Cyy), 137 (C)) 111-131 ppm (Cy ) are shown in the Figure 4.
Compound (5)3-(5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-(4-hydroxy-3-
methoxyphenyl) imidazolidin-4-one

FT-IR spectrum data for derivative (5) show peak at 3340 cm!
for (O — H ), 3070 for (Ar — H), 2916cm™! for (C- H) in CH;,
1696 cm™! for (C=0), 1512 cm™ for (C=C) . 'HMNR spectrum
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Figure 4: >*C-NMR spectrum of compound (4)
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Figure 5: '3C-NMR spectrum of compound (6)

data of derivative (5) show 10.27 ppm (s, 1H, NH), 1.4 ppm
(S,3H, OCH;),3.8ppm (s, 1H, CH), 1.8 ppm (s, 2H, CH,),
6.8-7.8 ppm (m, 11H, Ar-H) 8.1 ppm (1H,C-H,thayazol), 9.7
(S,2H,0H). The C'*-NMR spectrum data (DMSO) compound
(5) show :29 ppm (Cyg), 56 ppm (C5), 57 ppm (Cs,), 153 ppm
(C4,C14,Cy7) 148 ppm (Cyy ), 111-129 ppm (Cy -

Compound (6):-4-(1-(5-(4-hydroxy-3-((5-nitrothiazol-2-
yl)diazenyl)phenyl)-1,3,4-thiadiazol -2 -yl) -2,5-dihydro-
1H-tetrazol-5-yl)-2-methoxyphenol

FT-IR spectrum data for derivative (6) show peak at 3212 cm!
for (O —H ), 3097 for (Ar — H), 2925 cm! for (C- H) in CH,,
1666 cm! for (C=0), 1512 cm™! for (C=C). 'THMNR spectrum
data of compound (5) show 9.7ppm ( s, IH, OH), 2.1ppm (S,3H,
OCH,), 3.8 ppm (s, 1H, CH), 1.8 ppm (s, 2H, CH,), 6.8-7.8 ppm
(m, 7H, Ar-H) 8.81ppm (1H,C-H,thayazol) are shown in the
Figure 5. The C'*-NMR spectrum data ( DMSO) compound (6)
show: 20 ppm (Cyg ), 56.01 ppm (Cs), 153 ppm (C,4,C,4,Ci7)
148 ppm (Cy4 ), 111-129 ppm (Cy op) -

Derivative (7):- 3-(5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-(4-hydroxy-3-
methoxyphenyl)-2,3-dihydro-4H-benzo[e][1,3]thiazin-4-
one

FTIR spectrum data for derivative (7) show peak at 3332 cm!
for (O —H ), 3090 for (Ar — H), 2916 cm! for (C- H) in CH;,
1681 cm™ for (C=0), 1583 cm™! for (C=N) 1512 cm™! for (C=C).
"HMNR spectrum data of compound (7) show 10.4 ppm ( s,
1H, OH), 2.1ppm (S,3H, OCH;) 6.8-8.1ppm (m, 11H, Ar-H)
8.4ppm (1H,C-H,thayazol). The C'>NMR spectrum data
(DMSO) compound (7) show :29.1 ppm (Cyg), 56.05 ppm
(C39), 153 ppm (C4,C14,Cy9), 191 ppm (Cyy), 111-127 ppm
(CArom)'

Compound (8):- 3-(5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-(4-hydroxy-3-
methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one

The FTIR spectrum data for derivative (8) show peak at
3292 cm™ for (O — H ), 3070 for (Ar — H), 2908 cm! for (C- H)
in CH;, 1666 cm™ for (C=0), 1604 cm™ for (C=N), 1580 cm’!
for (C=C. "HMNR spectrum data of compound (8) show
10.3 ppm (s, 1H, NH), 2.7ppm (S,3H, OCHj;),3.4ppm (s, 1H,
CH), 6.5-7.9 ppm (m, 11H, Ar-H) 8.81ppm (1H,C-H,thaiazol),
9.8, 9.4 (S,2H,0H). The C'**NMR spectrum data ( DMSO)
compound (8) show: 16.6 ppm (Cyg ), 56 ppm (C;), 153 ppm

Table 1: Results of the antibacterial activity for 1-7 derivatives

Comp No Staph aureus mm

E. Coli mm

++ 15
+++ 32
+++ 30
-+ 25
-+ 35

AN L R WD =

+++ 25
7 +++ 30

++ 15
-+ 25
+H+ 22
-+ 25
++ 35
+++ 35
+++ 25

“+= (5-10)mm =slightly active, ++= 11-20 mm moderately +++ = more than 20, good active”
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Table 2: Results of the anti against activity for 1-7 derivatives

Comp No asper gillus - mm Pencellium  mm
1 + 5 ++ 10
2 + 7 + 5

3 ++ 10 + 7

4 + 7 - 3

5 ++ 13 ++ 10
6 + 5 ++ 15
7 + 9 ++ 10

Table 3: Physical and analytical data of compounds 1-10

Comp M.F M.wat mp Rf Colour %
1 591?5;6;\14058 190 0.34 Black 72
2 3191;7570352 123 0.16 Brown 86
3 281:9;1183N70582 178 0.19 Black 93
4 CANOS: 34 013 Brown 86
5 GNOS: a6 027 Brown 73
6 gzlzilitNlOOSSZ 158 0.21 Brown 87
7 6clzgl.—l6157N706S3 Serum  0.18 Black 82
8 2831'16181‘130652 Serum  0.13 Black 79
9 ?52;1.—;1751\170683 119 0.27 Black 75
10 (SjszéglgClN7OGSz Serum  0.12 Brown 78

(C4,C14,Cy7) 191 ppm (Cyy), 111-134ppm (Cyp o) -

Compound (9):- 3-(5-(4-hydroxy-3-((5-nitrothiazol-2-yl)
diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-2-(4-hydroxy-3-
methoxyphenyl) thiazolidin-4-one

FT-IR spectrum data for derivative (9) show band at 3425 cm’!
for (O — H), 3016 for (Ar — H), 2978 cm' for (C- H) in CH,,
1666 cm! for (C=0), 1589 cm™ for (C=N), 1512 cm! for (C=C).
IHMNR spectrum data of compound (9) show 10.27 ppm
(s, 2H, OH), 0.8 ppm (S,3H, OCH,),1.19ppm (s, 'H, CH),
1.18 ppm (s, 2H, CH,), 6.9-8 ppm (m, 11H, Ar-H) 8. 1 ppm
(1H,C-H,thayazol). The C'*NMR spectrum data (DMSO)
compound (9) show :29.1 ppm (C,g), 56.05 ppm (Cs), 153 ppm
(C4:C14,Cyp), 111-129 ppm (Cp o) -

Compound (10):- 3-chloro-1-(5-(4-hydroxy-3-((5-
nitrothiazol-2-yl)diazenyl)phenyl)-1,3,4-thiadiazol-2-yl)-
4-(4-hydroxy-3-methoxyphenyl) azetidin-2-one

FT-IR spectrum data for derivative (10) show band at 3178 cm’!
for (O — H ), 3000 for (Ar — H), 2916 cm™ for (C- H) in CH,,
1666 cm! for (C=0), 1560 cm™! for (C=0), 1514 cm™! for (C=C).
"HMNR spectrum data of derivative (10) show 9.9 ppm (s,
IH, OH), 1.4 ppm (S, 3H, OCH,),3.6 ppm (d, 1H, CH-Cl),
3,6 ppm (d, 1H, NC-H), 6.5-7.6 ppm (m, 7H, Ar-H) 9.7 ppm

:

Figure 6: Effect componds (Staph Aureus) aginst and (E.Coli) aginst

(1H,C-H,thayazol). The C'>NMR spectrum data (DMSO)
compound (10) show :8.7 ppm (C,g ), 56 ppm (C;,), 45ppm
(Cyp), 199144 ppm (Cy.), 153ppm (C4,C,4.Cy7) 148 ppm (Cay ),
111-129 ppm (Cy o) -

Biological Activity

1- antibacterial

The results show that derivatives reduce significant antibacterial
effectiveness against bacteria “staphylococcus aurous and
Escherichia coli.” the compounds that show good activity are
(1,3,4,5,6,7) against (staphylococcus aurous), and compound
that show very good activity are (1-7) against (Escherichia coli),
results of the antibacterial activity shown in the Figure 6 and
Tables 1 and 2.

1- antifungal

In the above studies, the prepared derivatives reduce significant
antifungal effectiveness against funguses aspergillus and
penicillium. the compounds that show good activity are (3,5,7)
against (aspergillus), and the compound that shows good
activity is (1,5,7) against (penicillium) are shown in the Table 3.
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