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Abstract

This research involved synthesis of tetrazol derivatives by a chain of reaction. The first step includes react
between o-phenylenediamin  with 5-amino salicylic acid to get 4-amino-2(1H-benzo[d]imidazol-2-
yl)phenol(1).(1) react with (4-dimethylamino benzaldehyde ,4-hydroxy acetophenone ,Vanillin, Acetylacetone ,
4-Bromoacetophenone and m-aminoacetophenone) to get schiff base derivatives (2,3,456 and 7)
consecutive.(7) react with (4-chlorobenzaldehyde ,4-Bromoacetophenone) to get schiff base derivatives (8,9)
consecutive.(1) react with salicylaldehyde and sodium Nitrate in acid medium to get azo derivative (18).All
schiff base derivatives (2,3,4,5,6,7,8,9) react with sodium azide to get tetrazol derivatives (10,11,12,13,14,15,16
and17) consecutivly.(18) which react with ( 3-nitro aniline , 4- amino acetophenone , 2-amino-5-nitrothiazole ,2-
aminobenzimidazole ,2-aminopyridine and benzidine) to get schiff base derivatives (19,20,21,22,23 and 24)
consecutive,which react with sodium azide to get tetrazole derivatives (25,26,27,28,29 and 30) consecutive.All
these compounds characterized by means of FT-IRand some of the compounds by means of *H-NMR, and*3C-

NMR and follow the reaction by ReTLC and measurement of melting point.
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Introduction

A heterocyclic compound or ring structure is a cyclic compound that has atoms of at least
two different elements as members of its ringY. Heterocyclic Chemistry considered more
complex in organic chemistry depending upon nature of different atom in the ring , type of
ring , aromaticity or non.Heterocyclic compounds have medicinal  biological
effectiveness, This Encouraged scientists to synthesis many of these compounds and
developed them for using in pharmaceutical field. its Scattered in nature and interference in
the synthesis of a lot of biomolecules , vitaminas , dyes and enzymes. In this research; new
heterocycle amines compounds were prepared .which have wide uses in medicine and
pharmacy®>®.Imidazole derivatives play important role in medical and industrial fields ,such
as Medetomidine which used in surgery and pain relief as well as ornidazole , metronidazole
using for antibacterial drugs.Benzimidazole are remarkably effective compounds in
biochemical researches .This manifested clearly appear in this compounds benzimidazole
nucleus: Dabigatran as anticoagulants, Rivoglitazone as antidiabetic , Maribavir as antiviral,
Flibanserin drugs in HSDD,Candesartan as antihypertensive and Telmisartan as anti-
hypertensive'® ). Benzimidazole-schiff base derivatives show a possessed biological activities
such as anticonvulsant antitumor , antidepressant and cardiac stimulant 8 ).In this research
new tetrazole derivatives were prepared by reaction of Schiff base with sodium azide in
DMSO as solvent® ). In recent years, the development of the tetrazole chemistry has been
attracted much attention because of their wunique structure and applications as
antihypertensive, anti allergic, antibiotic and anticonvulsant agents “%!* ) Some of tetrazoles
containing groups have been used both as anticancer and antimicrobial agents.*?) Tetrazoles
played central roles in coordination chemistry and explosives.®® and can be replacements for
carboxylic moiety in drug composition , with the advantage over carboxylic moieties being

that they are resistant to many biological metabolic degradation pathways.4-16)

Experimental Apparatus
(FTIR)Spectra(4000-400 cm') used KBr disk were recorded on a SHIMADZU FTIR-8400S

fourier.transform. melting point were measured using Stuart, UK. Elemental Analysis

3764,carlo erba Europ,'H-NMR were recorded by fourier transformation bruker spectrometer
, operating at (400MHz)with(DMSO-ds) measurements were made at department of

chemistry Kashsn university Iran.
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Experimental

-Synthesis of imidazole derivative(4-amino-2-(1H-benzo [d] imidazol-2-yl) phenol) (1) "
Equi molar quantities(0.01) mol of o-phenylenediamine , 5-aminosalicylic acid(0.01) mol in
(20ml) of HCI (4N) was refluxed for half hour the mixture is cooled and filtered off.The
residue (1) the product was recrystallized from absolute ethanol alcohol .The precipitate was
brilliant gray color.

-General method of synthesis Schiff base (2,3,4,6 and 7) “®Amixture of equimolar quantities
(0.01mol)of (1)and(4-(N,N-Dimethylaminobenzaldehyde,4-Hydroxyacetophenone ,Viniline
,4-bromo acetophenone and 3-amino acetophenone) (0.01mol) were refluxed for (2-3)hs in
(50)ml of ethanol alcohol .Then it was added (2)drops of glacial acetic acid as catalyst .The
reaction mixture was cooled and kept for (24)hours .the crystals products was filtered,dried
and recrystallization from ethanol alcoholgive (2,3,4,6 and 7)consecuitive.

-Synthesis  schiff base derivative4,4'-((1Z,1'E)-pentane-2,4-diylidenebis(azanylylidene))bis(2-
(1H-benzo[d] imidazol -2-yl)phenol) (5) A mixture 0f(0.02 mol of (1) and acetyl acetone
(0.01) mol was refluxed for (2-3) hs in (50)ml of ethanol alcohol. Then it was added(2)drops
of glacial acetic acid to the mixture as catalyst . The reaction mixture was cooled and kept
for (24)hours . the crystals found was filtered ,dried and recrystallization from ethanol alcohol

to give compound(5).

-Synthesis Schiff base (8,9) Amixture of (0.01) mole of(7)and(4-chlorobenzaldehyde,4-bromo
acetophenone (0.01mole) were refluxed for(2-3)hrs. in (50)ml of ethanol alcohol. Then it was
added(2)drops of glacial acetic acid to the mixture as catalyst .The reaction mixture was
cooled and kept for (24) hours . the crystals found was filtered ,dried and recrystallization
from ethanol alcohol to give(8 and 9) consecutives.

-Synthesis of tetrazole derivative (10,11,12,14 and 15) “9A mixture of Schiff base (2,3,4,6
and 7)(0.001mol) dissoived in 1,4- dioxane (15ml) and sodium azide(0.001mol) was
dissolved in 1,4dioxan(15ml) and refluxed for(14-24) hrs.The mixture was cooled and the
resulting final (10,11,12,14 and15) consecutive recrystallization from ethanol.

-Synthesis of tetrazole derivative (13,16 and 17)Amixture of Schiff base(5,8 and
9)consecutive (0.001mol) dissolved in 1,4dioxan(15ml) and sodium azide (0.002mol) was
dissolved in 1,4-dioxan(15ml) and refluxed for(14-24)hrs .The reaction was cooled and the

resulting final (13,16 and 17) consecutive recrystallization from ethanol.
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-Synthesis of 5-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)- 2-
hydroxybenzald- ehyde (18). % (1)derivative (0.005mmol,1.12gm) of the aromatic amine
was dissolved in 5 ml of concentrated HCI and (8ml) of distilled water.The mixture is cooled
to(0C°) and (0.005mmol)of sodium nitrate to added dropwise with continuous stirring .The
solution was left for 15 minutes to stable after completing the addition(0.005mmol)of
salicylaldehyde dissolved in (1g NaOH in 50ml H,O) was added,a yellow precipitate was
formed,filtered and recrystallization from ethanol.

-Synthesis Schiff base compounds (19,20,21,22 and 23) Amixture 0f(0.01)mole of(18) and
(3-nitroaniline,4-amino  acetophenone,2-amino  pyridine)(0.01mole) were refluxed for(2-3)hrs
in (30)ml of ethanol alcohol. Then it was added(2)drops of glacial acetic acid as catalyst .The
reaction mixture was cooled and kept for 24 hours . the crystals and was filtered ,dried and
recrystallization from ethanol alcohol to give(19,20,21,22 and 23) consecuitive.

-Synthesis Schiffbase 4,4'-(((AE)-([1,1'-biphenyl]-4,4'-
diylbis(azanylylidene))bis(methanylylid ene))bis(4-hydroxy-3,1-phenylene))bis(diazene-2,1-
diyl))bis(2-(1H-benzo[d]imidazol-2-yl) phenol) (24) A mixture of (0.02)mole of (18) and
Benzidine (0.01mol) was refluxed for(2-3)hrs in (30)ml of ethanol alcohol .Then it was
added(2)drops of glacial acetic acid to the mixture as catalyst. The reaction mixture was
cooled and kept for 24 hours . the crystals and was filtered ,dried and recrystallization from
ethanol alcohol to give(24) compound.

-Synthesis of tetrazole derivatives (25,26,27,28 and 29)Amixture of Schiff base (19,20,21,22
and 23) consecutive (0.01mol) dissolved in 1,4-dioxan(15ml) and sodium azide (0.01mol)
was dissolved in 1,4-dioxan(15ml) and refluxed for(14-24)hrs .The reaction was cooled and
the resulting final (25,26,27,28 29) consecutive recrystallization from ethanol.

-Synthesis of tetrazol derivative4,4'-(((1,1'-([1,1-biphenyl]-4,4'-diyl) bis(1H-tetrazole-5,1-diyl
))bis(4-hydroxy-3,1-phenylene))bis(diazene-2,1-diyl))bis(2- (1H-benzo[d]imidazol- 2-yl)

phenol) (30)A mixture of Schiff base (24)(0.01mol) dissolved in 1,4-dioxan(15ml) and
sodium azide (0.01lmol) was dissolved in 1,4dioxan(15ml) and refluxed for(14-24)hrs.The
reaction was cooled and the resulting final (30) recrystallization from ethanol

-preparation  of Microbiology culture media: It's wighting about (20 gram) of nutrient agar
and dissolved in (500ml) of distillation water,then put in autoclave for (20 minute)at 200C°
for sterilization it . Pouring the media after become at 37°C in Petri dishes , made ready for

streaking by bacteria.lt was getting (Escherichia coli) and (staphylococcus aurous) isolated
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bacteria from hospital . It was cultured and These plates were

for both bacteria. ¢
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Results and Discussion

Compound(1) 4-amino-2-(1H-benzo[d]imidazol-2-yl)phenolThe infrared spectrum data of
compound (1) showed band at (3348) cm™ for(N-H)in(NH,),(3024)cm *for(Ar-H),(3163)cm
! for(N-H)imidazole,(1666)cm *for(C=N) inside Imidazole ring ,(3450)cm™ for(O-H) (1566)
cm! for(C=C)Aromatic.The'H NMR (DMSO) spectrum data of compound(1) show &:6-
7.8(m., 6H, Ar- H),10.4 S,1 H OH,5.4(S,2H,NH>),10.6(S,2H,NH Amidazol ring).The *3C-
NMR (DMSO) spectrum data of compound(1) showd: 113(Cs,Cz) ,130(Cp) , 147 (Cy2), 128
(Cs), 160(C1),127 (C11),126(C13) 148(C9) ,123(Cs,C7),122(C3,Cys) .

GUEED - }'”'—Lla'f-'ﬂ-'-"“ =
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Fig(2)**C-NMRspectrumdatafor(1)compound cm™ Fig(1)*HNMRspectrum data for(1)compound cm™
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-Schiff  Base  [2-6].Compound(E)-2-(1H-benzo[d]imidazol-2-yl)-4-((4- (dimethylamino)benzyl
idene)amino)phenol (2) The infrared spectrum data of compound (2) showed band at
,(2923)cm™

for (C-H) in CH3,(3147) for(N-H)Imidazol, ,(3070) cmi*for (Ar-H),(1666) cm* for(C=N)
Imidazol ,(1589)for(C=C)Arom,(3487) cm™* for (O-H) phenol.

-Compound(E)-4- (((3-(1H-benzo[d]imidazol- 2-yl)-4- hydroxyphenyl)imino) methyl) -2-
methoxy phenol (3) The infrared spectrum data of compound(3) shows band at. (2964)cm*
for (C-H) in CHs,(3101) cm™ for(N-H)Imidazol, ,(3062) cm™for (Ar-H),(1666) cm* for(C=N)
Imidazol ,(1589) cm™*for(C=C)Arom,(3210) cmfor (O-H)phenol.The'H NMR (DMSO)
spectrum data of compound(3) show 6:6-7.8,(m11H Ar-H), 10.3 (S,2H,20H,),
2.4(S,3H,CHs,). The’3C-NMR (DMSO) 8:162.06(C14),160(C19,C9),130.6(C1),62(C2) .
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Fig (4) 13C-NMR spectrum for(3) compound cm Fig (3) 'H-NMR spectrum for(3)compound cm™

-Compound  2-(1H-benzo[d]imidazol-2-yl)-5-((1-(4-hydroxyphenyl)  ethylidene)  amino)
phenol(4) The infrared spectrum data of compound (4) showed band at , (2960)cm™ for (C-H)
in CH3,(3120) cm *for(N-H)Imidazol, ,(3024) cmfor (Ar-H),(1650) cm for(C=N) Imidazol
,(1589) cmi* for(C=C)Arom,(3271) cm* for (O-H)phenol(1211) cm*for (C-O-C).
-Compound(E)-2-(1H-benzo[d]imidazol- 2-yl)-4-((1- (4-bromophenyl)ethylidene)

amino)phenol (5)The infrared spectrum data of compound (5) showed band at , (2862) cm™
for (C-H) in CH3,(3160) cm* for (N-H) imidazol, ,(3062) cm™ for (Ar-H),(1666) for(C=N)
Imidazol ,(1535) cm for(C=C)Arom,(3386) cm* for (O-H) phenol.
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-Compound  (E)-4-((1-(4-aminophenyl)ethylidene)amino)-2-(1H-benzo[d]  imidazol  -2-yl)
phenol(6). The infrared spectrum data of compound (6) showed band at , (2950)cm™ for (C-H)
in CH3,(3100) cm*  for(N-H) Imidazol, ,(3062) cm* for (Ar-H),(1666) cm™ or(C=N)Imidazol
,1535)for(C=C)Arom,(3332)for(O-H)phenol.

-Compound  2-(1H-benzo[d]imidazol-2-yl)-4-((E)- (1- (4-((4-chlorobenzylidene) amino)
phenyl) ethylidene)amino)phenol (7). The infrared spectrum data of compound (7) showed
band at , (2975)cm™ for (C-H) in CH3,(3180) cm™ for(N-H)Imidazol, ,(3062) cmfor (Ar-
H),(1674) cm?® for (C=N)Imidazol ,(1635) cm?' for (C=C)Arom,(3340)for(O-
H)phenol,(3371)for(N-H)NH;

-Compound  2-(1H-benzo[d]imidazol-2-yl)-4-((E)-(1-(4-((E)-(1-(4-bromophenyl)  ethylidene)
amino)phenyl)ethylidene)amino)phenol(8). The infrared spectrum data of compound (8)
showed band at(3110) cm for(N-H) Imidazol, (3025)cm™ for(Ar-H), (1620) cm™ for (C=N)
Imidazol,(1689) cm™ for(C=C)Arom,(3320) cm* for(O-H)phenol,(3366) cm™ for(N-H) NH;.
-Compound4,4'-((1Z,1'E)-pentane-2,4-diylidenebis(azanylylidene))bis(2- (1H-
benzo[d]imidazol-2-yl)phenol)  (9)The infrared spectrum data of compound (9)
showedbandat(3163)for(N-H)Imidazol,(3093)cm *for(Ar-H),(1666) cm® for (C=N) Imidazol
,(1689) cmi* for(C=C) Arom ,(3417) cm *for(O-H)phenol, (3215) cm* for(N-H)NH,.
Tetrazole(10-17) Compound  2-(1H-benzo[d]imidazol-2-yl)-4-(5- (4-(dimethylamino)phenyl) -
4,5 -dihydro-1H-tetrazol-1-yl)phenol (10).The infrared spectrum data of compound(10) shows
(3001)cm Hor(Ar-H), (3433) cm? for (O-H) , (3209)cm *for(N-H)Imidazole , (2808-2962)cm’
! for(C-H)CHs. (N=N)at(1434) cm?, (C=N) at(1542) cm*.The'H NMR (DMSO) spectrum
data of -Compound(10) show 8:6.7-7.8(m,11Ar-H) (S,10H,7.1),
S,6H,2CH3,2.3)(S,NH amidazol ring,9.6).The’* C-NMR  (DMSO) spectrum data of
compound(10) show & :131(C1),106-118(C-Aromatic ) ,150(C9) ,160(C18), 125(C15),
121(C12),129(CS8) .
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Fig 6'3 CNMR spectrum for(10) compound cm™ Fig 5 H-NMR spectrum for(10) compound cm™
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-Compound  2-(1H-benzo[d]  imidazol-2-yl)-4-(5-(4-hydroxyphenyl)-5-methyl-4,5-dihydro-
1H-tetrazol -1-yl)phenol (11).The infrared spectrum data of compound(11l) shows (3085)cm
Yfor (Ar-H), (3320)cmi*for (O-H),(3116)cm for(N-H) Imidazole(2923)cm™  for(C-H)CHs.
(N=N)at(1434) cm?, (C=N) at(1589) cm*(3200) cm™ for (N-H) Tetrazol .The'H NMR
(DMSO) spectrum data of compound(11) show & (m,11Ar-H,6.8-7.8) ,(S,20H,10.1)
,(S,3H,CH3,2.3) (S,NH amidazol ring,10.4),(S,NH tetrazol ring ;10.6).The’*C-NMR (DMSO)
spectrum data of compound(10) show &: 26( C15) , 113-118 ( CAromatic)
,125(C9),123(C6,C7), 160(C14) ,131(C1),130(C16).

-Compound  4-(1-(3-(1H-benzo [d]imidazol-2-yl)-4-hydroxyphenyl)-4,5-dihydro-1H-tetrazol-
5-yl)-2-methoxyphenol(12). The infrared spectrum data of compound(12) shows (3008)cm™
for(Ar-H), (3348) cm! for (O-H) ,(3116)cm *for(N-H)Imidazole , (2960-2829)cm™ for(C-
H)CHs. (N=N)at(1434) cm?, (C=N) at(1589) cm™.The'H NMR (DMSO) spectrum data of
compound(12) show &,(m,10Ar-H,6.9-7.7),(s,20H,8.6),(s,3CH3,3.8),(s,NH amidazol ring ,
9.7).

The®*C-NMR (DMSO) spectrum data of compound(10) show & ,161(C14), 150(C9,C18),114-
142(C-Arom),147(C1).

B EgEYZE

Fig (8)13CNMR spectrum for(12) compound cm™ Fig (7)HNMR spectrum for(12) compound cm™

-CompoundDi[2-(3H-benzo[d]imidazol-2-yl)-4- (5-methyl-2,5-dihydro- 1H-tetrazol- 1-

yhphenol] Methane(13). The infrared spectrum data of compound(13) shows (3040)cm
Yor(Ar-H) , (3386) cm! for (O-H) , (3161)cm*for(N-H)Imidazole , (2939) cm? for (C-
H)CHs. (N=N) at(1450) cm?,
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(C=N) at(1581) cm™.The'H NMR (DMSO) spectrum data of compound(14) show &,(m,10Ar-
H,6.7-7),(s,2H,0H,9.8),(s,6H,CH3,2.007)(s,NH in amidazol ring,9.8),(s,NH tetrazol
ring;10.2)
The®*iC-NMR (DMSO) spectrum data of compound(13) show 8:60(C15,C18), 152 (C6,C7
,C31,C32) ,11-132(C-arom),72(C14,C17) , 163(C1,C26) , 66(C16).
-Compound(14) 2-(1H-benzo[d]imidazol-2-yl)-4- (5-(4-bromophenyl)-5-methyl-4,5-dihydro-
1H-tetrazol-1-yl)phenol. The infrared spectrum data of compound(14) shows (3040)cm
Yor(Ar-H), (3340) cm? for (O-H) , (3125)cmfor(N-H)Imidazole , (2965)cm™ for(C-H)CHs.
(N=N)at(1404) cm*, (C=N) at(1589) cm*.ThelHNMR (DMSO & ppm): 2.5,(m,10Ar-H,7.81-
7.4),(s,20H,8.5) ,(s,2CH3,2)(s,NH in imidazol ring,9.8),(s,NH tetrazol ring;10.1).Thel3C-
NMR( DMSO) &  26(C15),123(C6,C8),130(C16,125(C9),124(C12),113-118(Carom),
60(C14),131)(C1).

HEEOFYGRYERER
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FiglOHNMR spectrum for(14) compound cm Fig 9 HNMR spectrum for(14) compound cm™

Compound(15) 4-(5-(4-aminophenyl)-5-methyl-4,5-dihydro- 1H-tetrazol- 1-yl)-2- (1H-
benzo[d] imidazol-2-yl)phenol The infrared spectrum data of compound(15) shows (3008)cm
Yor(Ar-H), (3332) cm™ for (O-H) , (3139)cmfor(N-H)Imidazole , (2955)cm™ for(C-H)CHs.
(N=N)at(1415) cm?, (C=N) at(1527) cm’.The'HNMR (DMSO & ppm):(m,11H,Ar-H,6.6-
8),(s,10H,8.9) ,($,3H,CH3,1.5)(s,NH amidazol ring,9.7),(s,NH tetrazol
ring;10.2),5.2(s,2H,NH,) .The ¥C-NMR (DMSO & ppm) :131(C6,C7),(Caromatic;115-
130),(C1;158) ,(C19;154) , (C12;137),59(C15).
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Fig (12CNMR spectrum for(15) compound cm™ Fig 11 HNMR spectrum for(15) compound cm™

-Compound(16)  2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-(5-(4-chlorophenyl)-4,5-dihydro  -1H-
tetrazol-1-yl)phenyl)-5-methyl-4,5-dihydro- 1H-tetrazol- 1-yl)phenol ~ .The infrared  spectrum
data of compound(16) shows (3062)cm *for(Ar-H), (3371) cm* for (O-H) , (3139)cm™for(N-
H) Imidazole ,(2955)cm™*for(C-H)CHs. (N=N)at(1450) cm?®(C=N) at(1589) cm™.
(N=N)at(1450)  cm*,(C=N)tetrazol ring  at(1589)cm*,(825)cm-1for(C-CI),(H-N)tetrazol
ringat(3371) cmt The'lHNMR  (DMSO &  ppm):  2.5,(m15Ar-H,6.6-
7.7),(s,10H,7.8),(s,3CH3;3.4) (s,NH amidazol ring,9.3),(s,1H,NH tetrazol ring;10.4).Thel3C-
NMR (DMSO )3: 62(C15),130(C6,C7),112-119(CArom) ,153(C14) ,148(C1) ,138(C8)
,135(C16) ,129(C1)
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Fig 14"*CNMRspectrum for(16) compound cm™ Fig 131 HNMR spectrum for(16) compound cm™
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-Compound(17)  2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-(5-(4-bromophenyl)  -5-methyl-4,5-di
ydro-1H-tetrazol- 1-yl)phenyl)-5-methyl-4,5-dihydro- 1H-tetrazol- 1-yl) phenol. The infrared
spectrum data of compound(17) shows (3062) cmfor(Ar-H), (3348) cm? for (O-H) ,
(3224)cm?  for(N-H)Imidazole , (2023)cm™ for(C-H)CHs. (N=N)at(1415) cm?, (C=N)
at(1527) cm®  (666)cm‘for(C-Br), (H-N) tetrazole  ring  at(3348) cm™
The'HNMR(DMSO0)8:(m,15Ar-H,6.2-7.7),(s,10H,9.72),(s,6H,CH3:3.4,1.2),(s,1H,NH
amidazol ring, 9.77) ,(s,1H,NH tetrazol ring;9.8) .The’*C-NMR(DMSO &):130(C8),112-
124(C- Aromatic) ,153(C14), 66(C23),62.7(15) , 126 (C6 ,C7).
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Fig16 IHNMR spectrum for(17) compound cm™ Fig 15 HNMRspectrum for(17) compound cm™

-Compound  5-((3-(1H-benzo[d]imidazol- 2-yl)- 4-hydroxyphenyl)diazenyl)- 2-hydroxybenz  ald
ehyde (18).The infrared spectrum data of compound(18) shows (3031) cm™for(Ar-H), (3420)
cm! for (O-H) , (3232)cm™for(N-H)Imidazole , (1481) cm* for(N=N),(1712) cm*for (C=0)
Aldehydegroup ,(1558) cm! for(C=C)Aromatic(C-H) Ald. at(2669)cm®. The'H NMR
(DMSO & ppm): 2.5,(m10Ar-H,6.6-8) ,(s,20H,10.1) ,(s5,1CHO,16.3)(s,NH amidazol
ring,10.7) .

-Schiff Bases (19-24): Compound4-((3-(1H-benzo[d]imidazol-2-yl)-4-
hydroxyphenyl)diazenyl) -2-((E)-((3-nitrophenyl)imino)methyl)phenol: (19)The infrared
spectrum data of (19) compound shows(H-N) Imidazole at(3224) cm® (1612)cm™ or C=N)
Imidazole, ~ (3070)cm for(C-H)Arom,  (C=C)at(1527) cm*(3371) cmifor (O-H)
,(N=N)at(1450) cm', (O-N-O)NO; at(1527-1350) cm*
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-Compound(20)1-(4-((E)- (5-((3- (1H-benzo[d]imidazol- 2-yl)-4- hydroxyphenyl) diazenyl)-2-
hydroxybenzylidene)amino)phenyl)ethanone. The infrared spectrum data of (20) compound
shows(H-N) Imidazole at(3116) cm™ (1666)cm™for(C=N) Imidazole, (3008)cm™*for(C-
H)Arom,(C=C)at(1581) cm* (3456-3240)) cm' for (O-H) ,(N=N)at(1442) cm* (2854-
2983)cmHor(C-H)CHs, (C=0) Ketone at(1715)cm™.

-Compound  (21)4-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)  diazenyl)-2-((E)-((1H-
benzo [d]imidazol-2-yl)imino)methyl)phenol(21).The infrared spectrum dataof (21)compound
shows(H-N) Imidazole at(3116) cm’® (1666)cm® or C=N) Imidazole, (3010cm™for(C-
H)Arom ,(C=C)at(1542cm™ (3425) cm® for (O-H) ,(N=N)at(1442) cm™, (O-N-O)NO,
at(1522-1351), (1249)Cm Hor(C=S)Thiozole ring.

-Compound(22) 4-((3- (1H-benzo[d]imidazol- 2-yl)-4- hydroxyphenyl)diazenyl)- 2- ((E)- ((5-
nitro  thiazol-2-ylimino)methyl)phenol(22)The  infrared  spectrum data of compound(22)
showd (H-N) Imidazole at(3116) cm™ (1165)cm* (C=N) Imidazole, (3012)cm™for(C-
H)Arom,(C=C)at(1581) cm'* (3420) cmi*for(O-H) (N=N)at(1481)cm’.

-Compound 4-((3-(1H-benzo[d]imidazol- 2-yl)-4- hydroxyphenyl)diazenyl)- 2- ((E)- (pyridin-2-
ylimino)methyl)phenol(23)The infrared spectrum data of compound(23) showd (H-N)
Imidazole ~ at(3115) cm?®  (1666)cmfor(C=N)  Imidazol,  (3070)cm™for(C-
H)Arom,(C=C)at(1589) cm®  (3300)  cm*for(O-H),(N=N)at(1450)cm™*  (1589)cm
for(C=N)Pyridine ring.'HNMR (DMSO 8 ppm): 2.5,(m,14Ar-H,6.5-
8)(s,20H,10.1),(s,1CH=N,8.4)(s,;NH  amidazol ring,10.8) .Thel3C-NMR (DMSO) &
:147(C20),111-125(CAromatic),142 (C21),129(C1), 28(C12),126(C8)
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Fig18"*CNMR pectrum for(23) compound cm-* Figl7 ! HNMR spectrum for(23) compound cm-!
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-Compound4,4'-((((LE)-([1,1'-biphenyl]-4,4'-diylbis(azanylylidene))bis(methanylylidene))

bis (4-hydroxy-3,1-phenylene))bis(diazene-2,1-diyl))bis(2- (1H-benzo[d]imidazol- 2-
ylphenol)(24)

The infrared spectrum data of compound(24) shows(C=N) at (1542-1527) cm® (3055-
3008)cm*  or(Ar-H),  (3440-3402)cmitfor(O-H),  (3230)cmfor(N-H)  Imidazole,
(N=N)at(1458) cm'* (C=C) Aromatic at(1560)cm™.

-Tetrazol(25-30) Compound(25)4-((3- (1H-benzo[d]imidazol-2-yl)-4-
hydroxyphenyl)diazenyl)-2- (1- (3-nitrophenyl)- 1H-tetrazol-5-yl)phenol. The  infrared  spectrum
data of compound(25) shows(3209)cm for(N-H)Imidazole , (C=N) at(1598) cm’, in tetrazole
ring (3070)cmfor(Ar-H) (3386)cm-1for(O-H),(N=N)Tetrazol at(1465) cm™.The'HNMR
(DMSO) & : (m,14Ar-H,6.7-7.4) ,(s,20H,7.8),(s,NH amidazol ring,11.1)**C-NMR (DMSO) §:
157 (C20), 111-121 (CAromatic),124 (C25) ;131 (C1), ;125 (C21).

-Compound1-(4-(5-(5-((3- (1H-benzo[d]imidazol- 2-yl)- 4- hydroxyphenyl) diazenyl)-2-hydrox
phenyl)-1H-tetrazol-1-yl)phenyl)ethanone (26)The infrared spectrum data of compound(26)
shows(3200)cm for(N-H)Imidazole , (C=N)  (1598) cm®, in tetrazole ring (3055)cm-
1for(Ar-H) (3363)cm Hor(O-H),(N=N)Tetrazol at(1450)cm* (2993)for( C-H)CHs(C=0)keton
at(1735)cm™.

ThelH NMR (DMSO 6 ): ,(m,14Ar-H,6.1-7.9) ,(s,20H,8.07),(s,NH amidazol ring,10.5) 3.5
(S,3H,CH3).The 13C-NMR (DMSO §): 162 (C20), 112-129 (C-arom), 130C21) ;138C1), 32
(C14,C12) 124(C25),60(C28),172(C22).

-Compound4-((3- (1H-benzo[d]imidazol- 2-yl)-4-hydroxyphenyl)diazenyl)-2- (1- (5-

nitrothiazol- 2-yl)- 1H-tetrazol-5-yl)phenol(27).The infrared spectrum data of compound(27)
shows(3209)cm-1for(N-H)Imidazole , (C=N)at(1598) cm?®, in tetrazole ring (3070)cm-
1for(Ar-H)  (3394-3386)cm-1for(O-H),(N=N)Tetrazol ~at(1458) cm’ (1218)cm *for(S-
C)Thiozol,(1388,1520)cm™ for(O-N-O)NO2.The *H NMR (DMSO & ppm): 2.5,(m,11Ar-
H,6.6-7.1) ,(s,20H,8.2),(s;NH amidazol ring,9.1The’*C NMR(DMSO) : 131C20), 115.6-
114.8CArom), 116C22), 118C1) ,115.7(C12,C14)
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Fig20 *CNMR spectrum for(27) compound cm™ Fig19 * HNMR spectrum for(27) compound cm™

-Compound2-(1-(1H-benzo[d]imidazol- 2-yl)- 1H-tetrazol-5-yl)-4-((3- (1H-benzo[d]imidazol-
2-yl)-4-hydroxyphenyl)diazenyl)phenol(28).The infrared spectrum data of compound(28)
shows(3170)cm for(N-H)Imidazole , (C=N)at(1598) cm'’, in tetrazole ring (3001)cm ™ for(Ar-
H) (3390)cm-1for(O-H), (N=N)Tetrazol at(1458) cm™® .The HNMR (DMSO & ppm):
2.5,(m,14Ar-H,6.7-7.8) ,(s,20H,9.03),(s,;NH amidazol ring,10.6) .The'*C-NMR (DMSO &
ppm): ;167 (C20), 116-125 (CAromatic)159(C1,C21),157( C12,C14).
-Compound4-((3-(1H-benzo[d]imidazol- 2-yl)-4- hydroxyphenyl)diazenyl)- 2- (1- (pyridin-2-yl)-
1H-tetrazol-5-yl)phenol(29). The infrared spectrum data of compound(29) shows(3109-
3200)cm*for(N-H)Imidazole , (C=N)at(1598) cm™, in tetrazole ring (3078)cm for(Ar-H)
(3340) cm! for(O-H),(N=N)Tetrazol at(1458) cm™ (C=N)at(1635) cm?, in Pyridine
ring.The'H NMR (DMSO  §)(m,14Ar-H,7.3-8.4)  ,(s,20H,8.7),(s;NH  amidazol
ring,9.1)The®*C-NMR (DMSO & ppm): 161 (C20), 130-111 (CAromatic) ;139 (C21) ;141
(C1)(C21;139),156(C9,C8) @¥.
-Compound4,4'-(((1,1'-([1,1'-biphenyl]-4,4'-diyl)bis(1H-tetrazole-5,1- diyl))bis(4- hydroxy-3,1-
phenylene))bis(diazene-2,1-diyl))bis(2-(1H-benzo[d]imidazol-2-yl)  phenol)  (30)The infrared
spectrum data of compound(30) shows(3109)cm *for(N-H)Imidazole , (C=N)at(1598) cm?, in
tetrazole ring (3070)cm-1for(Ar-H) (3394-3386)cm-1for(O-H), N=N)Tetrazol at(1458) cm'*

Biological activity

In this work, the antibacterial test was performed according to the wells method.
Compounds (1-30) were assayed for their antimicrobial activity in vitro against Gram-
negative bacteria (Escherichia coli) and Gram-positive bacteria (staphylococcus aurous).

Prepared agar and Petri dishes were sterilized by autoclaving for 20min at200C°. These plates
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were incubated at 37C° for 24h for both bacteria. DMSO was used as a solvent to prepare
solutions of the various compounds were examined(0.02gram of comp./5ml DMSO). The
inhibition zones caused by the various compounds were examined,where compounds which
appeared good activity(1,8,18and 28) agnist( staphylococcus aurous) on other hand
;compounds (1 and17 ) which appeared good activity agnist (Escherichia coli). The results of

the preliminary screening tests are listed in table(7). ?®

Table(7) Biological activity for compounds(1-30)

Compound E. coli Staph. Aureus Compound .NO E. coli Staph. Aureus
.NO

1 - +++ 16 R ++
2 - ++ 17 ++

3 - - 18 + +++
4 - - 19 - ++
5 ++ 20 - ++
6 + - 21 - +
7 + - 22 - —
8 - +++ 23 - ++
9 + ++ 24 + -
10 ++ 25 R -
11 R e 26 R +H
2 R ¥ 27 R
13 R 28 R -
14 R 29 R -
15 R ++ 30 + -

- =No inhibition=inactive. +=(5-10) mm=slightly active.

++ = (11-20) mm=moderately active +++=(more than 20) mm = Goodactive. Resistance(+-)=R.

Fig 20 Biological activity for compounds(1-30)
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Table (8) Physical properties of compounds(1-30)

No Name of comp M. F M.W | mp | Rs| Colour | %
(°C)
1 4-amino-2-(1H-benzo[d]imidazol-2-yl)phenol Ci13H11NsO 22525 | 210- | 05| Brillient | 85
208 Gray
2 E)-2-(1H-benzo[d]imidazol-2-yl)-4-((4-) C22H20N4O 356.16 | 245- | 0.3 | Reddish | 80
(dimethylamino)benzylidene)amino)phenol 243 Pink
3 2-(1H-benzo[d]imidazol-2-yl)-5-((1-(4- C12H7NsO> 34313 [ 18178 | 04 | Yellowish | 84
hydroxyphenyl)ethylidene)amino)phenol Green
4 (B)-4-(((3-(1H-benzo[d]imidazol-2-yl)-4- C21H17N303 | 35913 | 250- | 04 Brown 76
hydroxyphenyl)imino)methyl)-2-methoxyphenol 248
5 | 4,4'-((12,1'2)-pentane-2 4-diylidenebis(azanylylidene))bis(2-(1H- C31H26N6O > 51455 | 200- | 05 Dark 55
benzo[d]imidazol-2-yl)phenol) 198 Green
6 (B)-2-(1H-benzo[d]imidazol-2-yl)-4-((1-(4- CaiH1BrNsO | 40505 | 240- [ 02| Dark | 75
bromophenyl)ethylidene)amino)phenol 238 Green
7 (B)-4-((1-(4-aminophenyl)ethylidene)amino)-2-(1H- C21H1sN40 34239 | 180- | 0.3 Dark 83
benzo[d]imidazol-2-yl)phenol 178 Brown
8 2-(1H-benzo[d]imidazol-2-yl)-4-((E)-(1-(4-((4- C2sH21CINJO | 46495 | 240- | 0.3 Gray 73
chlorobenzylidene)amino)phenyl)ethylidene)amino)phenol 238
9 2-(1H-benzo[d]imidazol-2-yl)-4-((E)-(1-(4-((1-(4- C2sH23BrN4O | 52211 | 150- | 05 | Reddish | 76
bromophenyl)ethylidene)amino)phenyl)ethylidene)amino)phenol 148 Brown
10 | 2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-(dimethylamino)phenyl)- C22H2:1N70 399 215- [ 04 Brown 80
4,5-dihydro-1H-tetrazol-1-yl)phenol 213
11 | 2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-hydroxyphenyl)-5-methyl- | C21H18N60O2 | 38641 | 180- | 04 Violet 74
4,5-dihydro-1H-tetrazol-1-yl)phenol 178
12 | 4-(1-(3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)-4,5- C21H1sNsO 402.4 | 116- | 03 Black 77
dihydro-1H-tetrazol-5-yl)-2-methoxyphenol 114
13 | Di[2-(3H-benzo[d]imidazol-2-yl)-4-(5,5-dimethyl-2,5-dihydro- | Csi1H2sN120> 60003 | 184- |04 | Violet 76
1H-tetrazol-1-yl)phenol]Methane 182
14 | 2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-bromophenyl)-5-methyl- | C21H17BrNsO 449.3 [ 92-90 | 04 Brown 82
4,5-dihydro-1H-tetrazol-1-yl)phenol
15 | 4-(5-(4-aminophenyl)-5-methyl-4,5-dihydro-1H-tetrazol-1-yl)-2- C21H19N7O 385.4 | 160- | 04 Brown 81
(1H-benzo[d]imidazol-2-yl)phenol 158
16 | 2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-(5-(4-chlorophenyl)-4,5- | C2sH23CIN31O 551 100- |04 Brown 89
dihydro-1H-tetrazol-1-yl)phenyl)-5-methyl-4,5-dihydro-1H- 98
tetrazol-1-yl)phenol
17 | 2-(1H-benzo[d]imidazol-2-yl)-4-(5-(4-(5-(4-bromophenyl)-5- | C23H25BrN1O 608 140- |03 Black 74
methyl-4,5-dihydro-1H-tetrazol-1-yl)phenyl)-5-methyl-4,5- 138
dihydro-1H-tetrazol-1-yl)phenol
18 | 5-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2- C20H14N4O3 35835 | 178- | 04 Dark 83
hydroxybenzaldehyde 176 yellow
19 | H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2-)- ¥))- ¢ C26H18N6O 4 47864 | 300- | 0.3 Dark 82
((B-((3-nitrophenyl)imino)methyl)phenol 298 Green
20 B)-(5-((3-(1H-benzo[d]imidazol-2-yl)-4-))- £)- 3 C28H21NsO3 47550 | 149- | 04 Dark 88
hydroxyphenyl)diazenyl)-2- 147 Red

hydroxybenzylidene)amino)phenyl)ethanone
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21 | H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2-1)3))-4 | C23H15sN70.4S 485.4 | 138- | 03 Dark 85
((B)-((5-nitrothiazol-2-yl)imino)methyl)phenol 136 Orang
22 | H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2-1)-3))-4 C27H19N7O> 47349 | 118- | 03 Light 79
((B)-((1H-benzo[d]imidazol-2-yl)imino)methyl)phenol 116 Brown
23 | H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2-Y)-3))-4 C25H13N6O 2 434.4 | 148- | 03 Red 88
((B)-(pyridin-2-ylimino)methyl)phenol 146
24 4,4'-((12,1'2)-(((1B)-([1,1*-biphenyl]-4,4'- Cs2H36N1004 864.9 | 100- | 05| Brown | 77
diylbis(azanylylidene))bis(methanylylidene))bis(4-hydroxy-3,1- 99
phenylene))bis(diazene-2,1-diyl))bis(2-(1H-benzo[d]imidaz ol -2-
yl)phenol)
25 | 4-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2- C26H17NgO4 519.4 | 240- |04 | Reddish [ 76
(1-(3-nitrophenyl)-1H-tetrazol-5-yl)phenol 238 Brown
26 1-(4-(5-(5-((3-(1H-benzo[d]imidazol-2-yl)-4- C2sH20NgO3 516.5 | 157- [ 05 Dark 78
hydroxyphenyl)diazenyl)-2-hydroxyphenyl)-1H-tetrazol-1- 155 Red
yl)phenyl)ethanone
27 | 4-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl) diazenyl)-2- | C23H14N10O4S | 52609 | 300- |04 Black 80
(1-(5-nitrothiazol-2-yl)-1H-tetrazol-5-yl)phenol 298
28 | 2-(1-(1H-benzo[d]imidazol-2-yl)-1H-tetrazol-5-yl)-4-((3-(1H- C27H18N1002 514 175- |02 | Brown 75
benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)phenol 173 Light
29 | 4-((3-(1H-benzo[d]imidazol-2-yl)-4-hydroxyphenyl)diazenyl)-2- C25H17NgO 4754 | 137- |03 Dark 73
(1-(pyridin-2-yl)-1H-tetrazol-5-yl)phenol 135 Brown
30 | 4,4°-(((1,1'-([1,1-biphenyl]-4,4"-diyDbis(1H-tetrazole-5,1- | CsHN1sO4s | 946.9 | 236- |03 | Brown | 71
diyl))bis(4-hydroxy-3,1-phenylene))bis (diazene-2,1-diyl))bis(2- 234

(1H-benzo[d]imidazol-2-yl)phenol)
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