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Abstract

The present work involved three steps: First step include synthesis of 2-mercaptobenzimidazole
from reaction of o-phenylenediamine with carbon disulfide, in the second step: Alkylation of the 2-
mercaptobenzimidazole with different alkyl halides or aryl to obtain thioether compounds. Third
step: include oxidation of 2-mercaptobenzimidazole to disulfide, while oxidation of thioether
compounds gave sulfone compounds by using hydrogen peroxide as oxidizing agent for (1-2h) with
stirring at room temperature. The 2-mercaptobenzimidazole was prepared in autoclave. Structure
confirmation of all prepared compounds were proved using FT-IR and elemental analysis (C.H.N.S)

besides melting points.
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Introduction

2-Mercaptobenzimidazole derived from
benzimidazole with thiol group in the 2-
position. It possesses other chemical names
such as, o-phenylen thiourea, benzimidazol-2-
thion with formula of C7HeN>S.% Some
characteristic of 2-mercaptobenzimid- azole
are containing of thioamide group (-N-C=S),
therefore it is considered one of thioamide
compounds for its ability to react under
special conditions to give derivatives having
substituent at either nitrogen or sulfur
atomst®#l 2-mercaptobenzimi- dazole possess
the form dimer, because it has (C=S) group,
this preferable product is the dimerll it is
known to exist in two tautomerism forms , the
thiol and thione from as represented below(®",

CLpe —CLi

thiol form thione form

Various  derivatives of  2-mercapto
benzimidazole have been synthesized by
several investigators and have been reported to
exhibit a wide range of biological activities
such as anti microbial®® antihistaminel®
neutropic 1% and analgesicl*™ activities.
Although a great deal of the scientific
literature concerning 2-mercapto-
benzimidazole is in the area of medicinal
chemistry, 2-mercaptobenzimidazole is also
used in non-biological application, it serve as
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plant growth regulatorst*? and used as
corrosion inhibitor for mild steel in sulfuric
acid solutionl*®l stainless steel in aqueous
solutionsof NaCl 41 mild steel and zinc in
phosphoric acid™*>16l. Also, it is widely used
as an accelerator in rubber processing*’],
and anti oxidant for rubber and plastics8l.
Mercaptobenzimidazole and its deriva- tives
display insecticidal properties!*®l, it is also a
well-known analytical reagent for mercury,
and have been used for the determination
Fe(ll), Cu(ll), and Cd(ll) metal ions in
sewage water and industrial waste waters
samples?%-21,

Methods

All chemicals were high purity are used as
the manufactures spilled them. The FT-IR
spectra in the range (4000-200)cm™ were
recorded as KBr disc on a Shimadzu FT-IR
8300 spectrophoto- meter, elemental analysis
(C.H.N.S) was carried out in Ministry of Oil.
Melting point were recorded on stuart
scientific CO-LTD melting point SMP1 and
were uncorrected. Mercapto benzimidazole
was prepared in outoclave, it's local mode
from stainless steel with capacity (300 ml) and
diameter (12.5 cm).

Experimental

Synthesis of 2-Mercaptobenzimidazole [1]
0-Phenylenediamine (5.0 g , 0.083 mol)
was dissolved in absolute ethanol (75 ml) and
added (35 ml) of carbon disulfide then the
mixture was transferred in to autoclave with



closing it very well to get high temperature
and pressure. The set-up was heated in sand
both at (150 C) for (15 hours). Then the
mixture was put in beaker and added (9 ml) of
(10%) sodium hydroxide to get rid of
o-phenylene diamine and some concentrated
hydrochloric  acid until the  mixture
become acidic, to precipitate 2-
mercaptobenzimidazole, filtered and dried
then recrystallized from ethanol and water.
Table (1) shows the physical properties of
compound [1].

General procedure to prepare Thioether for
2-Mercaptobenzimida zole[2-8](?%

(8.4 g, 0.05 mol) of 2-MBI was dissolved
in absolute ethano (15 ml) with alkyl halide
(0.05 mol) and sodium hydroxide (2.0 g,
0.05 mol) in round flask (50 ml) and reflux
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condenser. The mixture was refluxed for
(4-7 hours) and filtered directly to get rid of
the precipitated salt the filtered sample was
cooled and recrystallized from ethanol and
water. Table (1) shows the nomenclature,
physical properties of thioether .

General Procedure to Prepare Disulfide and
Sulfone [9-16]°]

Thiole or thioether compound (1.0 g,
0.006 mol) was added to ethanol (8.3 ml) in
round flask (50 ml) hydrogen peroxide (5 ml,
30%) was added drop wise to mixture with
continuous stirring for (1-2 hours) at room
temperature. The precipitated was filtered and
washed by distil water and dried. Table (2)
shows the physical properties, nomenclature of
prepared compounds.

Table (1)
The nomenclature, physical properties of compounds [1-8].

Nomenclature

2-Mercapto
benzaimidazole

Structure formula

N
@EQ—S“ White

H

2[Methyl-
mercaptobenzimidazol]

L
N
|

Yellow
H

2-[Ethyl-
mercaptobenzimidazole]

N
@E?_S_C”Z‘% White

H

2-[Propyl-
mercaptobenzimidaole]

N
S — 2 2 3 H
©iN>—s CH,CH,CH Belge

2-[Isopropyl-

mercaptobenzimidazole]

N ?Ha
©i S>—s—CHcH;,
"

H

White

2-[Heptyl-
mercaptobenzimidazole]

N
©|: S>—s—cC/His
N

H

White

2-[Isobutyl-
mercaptobenzimidazoyl]

N (|3H3
©‘: \>—S—CHCH2CH3
N

White

2-[Phenyl

mercaptoobennzimidazole]
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Table (2)
The nomenclatures, physical properties of compound [9-16].

Nomenclature

[Bis(2-benzoimidazole)
disulfide]

Structure formula

2-[Methyl
sulphonylbenzimidazole]

2[Ethyl
sulphonylbenzimidazole]

N
©|: ‘>—soz—CHZCH3
!

H

2-[Propyl
sulphonylbenzimidazole]

L

N

D
H

H—50,—CH,CH,CH;,

2-[Isopropyl
sulphonylbenzimidazole]

N C|3H3
@ S>—50,—CH—CH;
0

H

2-[Heptyl
sulphonylbenzimidazole]

N
T sorcme
\

H

2-[Isobutyl
sulphonylbenzimidazole]

N

|
\>—SOZ—CHCHZCH3

CHs3

2-[Phenyl
sulphonylbenzimidazole]

Results and Discussion
The present work involved three steps:
First Step

2-mercaptobenzmidazolewas obtained
from the reaction of o-phenylene diamine with
carbon disulfide in ethanol by using closed
system.This method was of choice because it
gives 2-mercaptobenz imidazole in good vyield
and high purity is shown below.

H
EtOH : totomeric
- s ™ o
; ;

2-mercaptobenzimidazole

The structure of the compound was
confirmed from its melting point Table (1) and
FT-IR spectrum. Besides the C.H.N.S analysis
Table (3). The FT-IR spectrum of compound

NH;

©/NH2

+ CSZ

H
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[1], show the appearance stretching band at
(2569) cm™ of thiol group and disappearance
of the two absorption band in the range (3387,
3286), (3363, 3194) cm™ which could be
attributed to asymmetric and symmetric
stretching vibration (NH2) group of o-
phenylenediamine. These bands and other are
shown in Table (4).

Second Step:

Alkylation of 2- mercaptobenzimidazole
[1] under basic condition using different alkyl
halides and aryl halide gave the thioethor
derivatives [2-8]. As is shown below.

N
C[ »—SH 4+ R—X C[N\FSR
N N
\ \

H H
R-X=CHjsl, C;Hsl, CH3CH,CH.Br, CH;CHCHj,

NaOH
—
EtOH

CH;CH,CHCHjs , C7H;1sl, CsHsCl



The thioether derivatives (2-8) were
identified by FT-IR spectrum Table (4),
melting point Table (1) and C.H.N.S
analysis Table (3). The thioether derivatives
showed some general FT-IR spectral, which
showed a variable stretching band at (3090-
3020) cm™ (C-H) aromatic, (1589-1512) cm™
(C=C) aromatic, (3452-3394) cm™(N-H),
(1626-1616) cm™ (C=N) imidazol and (695-
601) cm™(C-S)

Third Step:

Thiol compounds oxidize into disulfide
easily, the weak oxidizing agent will be
enough for oxidation depending on literature
[24] Because the bond energy for (SH) group
in thiole is (80 Kcal/mol) its very little from
the bond energy for (OH) group in alcohols,
therefore thiol possess ability on coupl
oxidation whene it reacted with oxidizing
agent to give disulfide.Oxidation of thiol
compounds by hydrogen peroxide (30%) to
give disulfide. As is shown below.

<IS\>—SH 9 <I:>—S~SA<; :O

H Disulfide H
The structure of the compounds was
confirmed from its melting point Table (2) and
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FT-IR spectrum. Besides the (C.H.N.S)
analysis Table (3). The FT-IR spectrum of
compound [9], indicated the appearance
stretching band of (S-S) group at (559) cm™
with disappearance the bond of (SH) at (2569),
these bands and other are show in
Table (5),While New compounds [10-16] were
prepared by oxidation thioether to sulfone with
used hydrogen peroxide. As is shown below.

N e} N //)
(et Q4
N N\
I I 0
H H
R-=-Hs, -CHs, CHsCH,CHz-, CH;CHCH,

CH3CHZCIHCH3, -C7Hss, -CeHs

The structure of the compounds were
confirmed from its melting point in Table (2)
and (C.H.N.S) analysis for some of them in
Table (3). Besides FT-IR Table (5) shows the
appearance of the two stretching bands of
(SO2) group asymmetric and symmetric at
(1396-1342) cm?,  (1346-1292) cm
respectively and other common bands
such as: Stretching band (C-H) aromatic at
(3051-3020) cm™, (C-H) aliphatic at (2966-
2927) cm?, (C=C) aromatic at (1589-
1582) cm? , (C=N) imidazol at (1625-
1616) cm?® and (C-S) at (692-617) cm™.

Table (3)
The C.H.N.S analysis of some prepared compounds.

_ CompNo | MF |  Cw | Hw | Nw | S% |

C7HsN2S

CsHsN2S

CoH10N2S

C14H20N2S

C14H10N4S2

C10H12N2S0O2

C11H14N2S0O2
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Table (4)
FT-IR spectral data of compounds [1-8].

Structure cmt cm? cm? cm?

Aromatic Aliphatic Aromatic Imidazole

v(C-H)
out of
plane 745

v(C-H)
out of
plan 736

N (Hs
@ D8 —CH,CH,CHy
N
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Table (5)
FT-IR spectral data of compounds [9-16].
o | o | D | D | TG0 | D [wen] Ty | e | o
Aromatic | Aliphatic | Aromatic | Imidazole cm?
N N
9 C[N\%SS%NQ 3040 2954 1585 1620 | 617 | 3433 "(555'5')
H H
N
10 @?_SOZ'CHS 3051 2962 1585 1618 | 692 | 3432 | 1343 | 1325
!
N v(C-H)
1 ©[N\>_SOZ'CH2CH3 3020 | 2966 | 1589 | 1616 | 659 | 3379 | 1357 | 1346 Or‘jlzﬁf
A 736
N
12 C[N\%SOZCHZC”ZCHS 3051 2962 1585 1620 | 621 | 3454 | 1396 | 1342
|
N (|3H3
13 @[h}_sofc“‘% 3050 2961 1580 1622 618 | 3421 | 1342 | 1332
!
N
14 ©[“.‘\>_SOZ_C7H15 3043 2927 1585 1616 | 621 | 3414 | 1346 | 1292
H
N ‘CH3
15 C[N\%SOZC”C”ZCW 3047 2966 1589 1620 | 664 | 3421 | 1396 | 1346
|
|
N
16 @[,?_502@ 3042 | 2960 | 1582 | 1625 | 650 | 3382 | 1342 | 1330
|
H
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