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ABSTRACT

Some new 2-methylbenzimidazole-S-sulphonylchoride derivatives and  2-methylbenzimdazole - 5-Nip.
;:.4)-,.‘.).!.'zmdephen:.l)Su!phrmamtdc derivatives were synthesized. Some of thete compounds were found t0 putses antirmorotnal ac.

vilies tow ards different microorganisms.

a—

INTRODUCTION chlorosulphonic acid at 0-5°C gradually. The reaction
The chemical and pharmacological properties of mixture was stirred 2t room temperature for Zh thea
venzimidazole derivatives have commanded the interest heated at 60°C for 4h. The mixture was cooled to 5°C.

The oily product was washed with cold dioxan several
times and left in the refrigerator over night then filtered
rapidly. The product was insoluble in J0% Nz,CO,

of arganic and medicinal chemistst %), Unfortunately,
wle 15 knwon about 2-methylbenzimidazole-3-

.5y i :

sulphonic acid 7. The need for additional information ; ‘
L 0 . . solution; vield %20%, o.p. 96°C (76 mm Hg) IR

s further magnified by the many useful bivlogical MOS8 p £

. ‘l " & (4 5 (3 11% {

: . ; . cctrum (v, ¢ 13350 (NH;, 1370, 1180 (50, ).
propernites e.g. antibacterial .’clcmuolc;’(’m, antheimin- e R okl el L
- (5 ' I3 . ”
tic 4cam.“.¢nda/,nlc;‘3"’, antitumour [pyrrolo(1,2-a) ben- 2-Methylbenzimidazole-5S-sulphonamide derivatives
: : (16-12 . . . 11 Tonia #
rimidazole] 12 cardiotonic (azobenzimidazole, Va-e:
axiolyuc  [pyrido(1 Z-a)bcnzimidazo}e]”"‘ and anti- A solution of compound HI (6.1 mole) in 10 mi
viral agents!19:16) absolute alcchol was added 1o cold appropriate solution

o ' of 0.1 mole of the amino acid (p-amincbenzoic acid,
; Furthermore, many substituted sulphonamide glycine, methionine, alanine and threonine) in 10 ml IN
eerivatives exhibit bactereostatic, hypoglycemic, NaOH solution. The temperature of the reaction mixturs
diuretic and other pharmacological activities' ! 7-2Y), was maintained at 0°C until complete zddition, then the

mixture was heated at 60°C for 3h. The agucous
solution was cocled to 0°C and acidified with IN HCl 10
pH 5.3. The crude product was collected and

These findings have attracted our attention to

Preparation of a series of 2-methylbenzimidazole-5-
ek RIS X . . p k .

séiphonyllchioride derivatives to examine the antimicro-

beal activities recrystallized from methonal-water mixture (Table ).
EXPERIMENTAL IR spectrum of 2-methylbenzimidazole-5-(N-

carhoxymethyljsulphonamide (IVD) (v, cm ') 3360.

Thin lay t a a analvtical '
ayer chromatography for analytica 2800 (COOH/NH), 1670 (C=0), 13706, 1170 (SO,

f'-'?:'scs were taken on silica gel G glass coated plates
L Seveloped with n-butanol-acetic acid-water (4:1:1)  THNMR spectrum of compound IV b (6. pyridine-ds):
ting ninhydrin or Drs o - 1 ravin .. )

Coent, Mol - Dragendoril's reagent a5 SPTAYIE gy 3y CH,), 3.3 (5,2H,CH,). 5.3 (5, NHSOy), 7-5-8
.. elung points were uncorrected using Stuart 3 ) s Rt

Melting Poim Apparatus SMP2. Infrared (m.ArH). 8.2 (s.1H, NH benzimidazole).

PeClra w

i ere taken in KBr discs using Schimadzu IR 3 THNMR spectrum of 2.menylbenzimidazole-5-
‘v-..;‘ipcumph“‘omﬂ” and 'HNMR spectra were N-(p-carboxyphenyljsulphonamide 1Va (8, pyndine-de).
. Tasured using a varg o ) : .
o ed using a varian EM 360L Spectrophotometer. 2.2 (s,3H. CH,), 5.6 (s.br., NHO,J, 7-8.2 (m.. ArH), 24
e ’ 1 il By o 470
" s)thSls: . e
R ) (s, 1H. NH). o
e “Methylbenzimidazole 1 was prepared according Unequivocal synthesis of 2-methyIbenzimidazole-5-
0 Previe. ” - :
- Pl repornted pmccdurcsf‘l'zz). N.(p.caﬁ)ethoxyphen_vhsulphonamide (V)y:
“vethylhenz; i ' X and 1010
Y 0 M*'h)'l-’Jtnumidazolc—S—sulphom: acid II was A soluticn of 0.1 mole of i CcmFU:J:O‘ il
- Ehityeq actord; . (S; Jichloroethane (10 ml) was added dropwise s
Sy “rding 1o published method /. dichloroetha e vibenzoate (0.1 wole) - in
T t(h\ P} . 5()]0“01‘. of p.3 1noe .’4 < bt . ) ‘ ¥ N
s .ibenzxmldazole-5-sulph0nylchlondc 1I: dizhloraethane (10 ml) while stirring. The t.’:’prc*m‘:‘;;
3 : | Vig o B Gic £ &Clie “ 1 i 2 ' i e a! ;“ oty
Pl of 2:1 ‘Lempound was ohained by adding 0.1 moie of the reaclion TIXLUIe Was maxnm?‘tlilw o
L “ethylbenzimidazole to cold 0.2 mole compiete addition ‘”"‘-_’ then it was J¢ :
|5
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Thi After cooling the product was filtered and

J\‘l , .
i ol from methanol (Table 1) 1R spectinm 1y,

\:i",‘,-‘.lx-
@7 (NH, 1720, T80 (COOEY, 1370, 1160
MK (8, DMSO-dgp 1 0.3H, CHa ester) 2.4
UL '

‘! ‘ ” ‘. ‘ 2 “‘:’lll = 3 P, ( “z (?‘»IL‘-!) ()! .('-.ll,,
. CHg? ,
,;{\'l'ln 15 mArH), 8.3 (5 TH, NH),
80z
:.\1'“"‘"" ]
ﬁu‘l’honam‘d‘ vi:

A misture of compound 'V (0.1 maole) and

o hvdrate B0% (20 ml) was heated at BO®C for
g then €O fed, The product was poured into water then
scted by dichlorocthane. The solvent was dried over
eIt
i drous Ny 504 and cvaporated. An o1} product was
Ay
wegned 10 yield k4%, b.p 1T16°C (76 mm Hyg). IR

o (v, €10 '): broad band 3370-3120 (hr NHNH

-,li;'# i

1610{C=0, 1370, 1170 (507,

pzimidazole-5-N9Pcarbohydrazidephenyl

e dranits

2)'

‘ p\iuhgIht-mimiclamlc-S-N(p-sul)slimtcdl)enz.\'lidcn
' (rar).c»l\)'(lruzidcphrnyl)sulphnnnmixle (Vila-c):
A mixture of 0.1 mole of compound V1 and 0.1
*ple of the required aldehyde (p-nitrobenzaldehyde, m-
»;;.’!m;,yhcu/nl(lchydc or 3, 4-dimethoxybenzaldehyde)
0 ml dichlorocthane was heated at 80°C for 6 h then
coted and filtered. The prduct was recrystallized from
ethanol. (Table 1).
; IK spectrum of compound VIla (v, em’ty: 3340,
- YIS0 (NH, NllS()zj, 1680 (C=0), 1630 (C=N), 1380,

170(50,). "HNMR spectrum (5, DMSO-dg): 2.6 (s,
H.CHy), 6.8 (5, 1H, NHSQ,), 7.5-8.5 (m, ArH), 8.7 (s,
N=CH), 9.6 (s, I1H, NHCO).

L BletbyIhenzimidazole-5-N-(p-(3,6-dioxo-2H-
Pridazin-l.yl)carbophenyl)sulphonamide (VIIT a-b):

y A‘ 0.1 mole of the compound VI was dissolved in
-‘,;ar;l:cd('l‘;m"";"l‘lbhunc and 0.1 mole of :lcid.anh)"dridc
The T"-Nur[:‘:\:dhc anhydudc)l was u’ddc.({ while stirring.
1 Siurgeg ur‘:js heated at 80°C for 7h. The solvent \yas

e ider vacuum. The product washed with

% Naa(
. é P )

Tahle l?('o-‘ solution, then, recrystallized from water.
o).

i
A
t
{
t
{

lé(:pjitrum of compound VI1Ib (v, em): 3350
sy, .‘ A0 (C=0), 1370, 1180 (SO,). 'HNMR (&,
[ in, A:l{f:) :,6 (5,34, CH3), 6.3 (s,1H, SONH), 7.5-8.5
.Y TH, CONHY.
"logica) Screening :

W) |
Phee

D

he o
“-'.:Y':ll;-_pl Eztrf":md C(wn}])()unds Were tested agains]
it .Y and E. coli) and fungi (A. niger) by
o “":h;. \\-ergu;::):’;:c:l"f"i(?'}'25). The comp(?und§ u‘)
Ky, A0 filgey o ¢d in 10% aq KOH. Sterile discs
T Werg Plag {’dpcr containing 15ul of the above
deed over the surface of nutrient agar

o~
5

4 7
‘:’

a ’]lﬂlc

: 1o afford the correspon

contmmping stap

" Ir(“/cd ”’ e
60
mictoorganisms. ilum from

be tevied

The plate we ,
| - were ancubated ar 37¢4C for 94
bacteria and at 25°C for 4%h for ﬁ:nm. itesos

The inhibition zones appeanng after incubation
were measured, A disc impregnated wirh S'p.l (:f Figie
KQH 15 used as a control. The other disc immcpararl '
with 15ul of thiabendazole solution in aq. KOH }s ‘uscld
as standard for each microorganism. The resuits .arc
summarized in Table 2. : o

A man finding is that some of the prepared
compounds especially compound 11 showed a powerfuil
anbifungal activity and compounds IVb, IVe, [Ve, Vila
nn(? Vlle showed sigificant antifungal and antibacterial
activitics.

RESULTS AND DISCUSSION

In the present study, compound 1
2-methylbenezimidazole was synthesized according to

reported methods?122), This compound T was allowed
to react with five equivalent chlorosulphonic acid at
110°C to yield 2-methylbenzimidazole-5-sulphonic acid
11

On the other hand, 2-methylbenzimidazole 1 was
reacted with two equivalent of chlorosulphonic acid at
room temperature then at 60°C to give
2-methylbenzimidazole-5-sulphonylcholonde I11.

Compound ITI was then reacted with various
amino acids mainly, p-aminobenzoic acid, glycine,
methionine, ajanine and threonine to afford the
corresponding sulphonamide (IVa-e).

Compound IVa was reacted with ethanol and few
drops of conc. sulfuric acid to yield 2-
mclhylbcnzimidazole-s-\'(p-carbcthozphcnyl) sulphon-
amide V. Also, the compound V. was obtained via .
reaction  of 2-methylbenzimidazole-5-
sulphonylchlororide 11 with p-aminoethylbenzoate.

Furthermore, through the reaction of compound
v with hydrazine hydrate, the acid hydrazide VI was
obtained. Compound VI was then-allowed to react with
some aldehydes mainly P-nilrobenzaldchyddc,
m-hydmxybcnzaldehyde or 3,4-dimcthoxybcnzaldehy e
ding Schiff's bases Vila-c.
nd VI was reacted with acid
de or phthalic anhydr.ide)
ridazinone derivatives

In addition, compour
anhydride (maleic anhxdn
1o give the corresponding  PY
VIII a,b.

The sequence
synthesis of the compou

tal analys
s ar

adopted for the
nds is illusteated in Scheme 1.
s and physical propertics
¢ listed in Table 1.

of the preparcd
g agar diffusxon

of reactions

The elemen
of the prcparcd compound

.o obial activity
antimicrobial ;
The nined usin

com ounds : v showed (ha
}pd(23-25) The results (Table 2) ¥ el
metho H ) : o i



Table 1: Melting points, Yi

¢ld and Elemental Analyses of the Prepared Compoﬁnds.
Comp. | B . | Mol.  AnalvsesS (Caled / found)
No. jmpCt | Yild | Formula i C | ®H | N
Va | 159 | 75 | C.HWSNO, | 844 | 39 1§ j27
3 ' g L o520 ) a3 122
IVb | 305 65 | GHuSNO, | w6 | 4 150
»; ‘ 450 | 45 152
Ve 1 260 | 60 | C.HSNO, | 455 P49 |2
«'. | 459 1 53 118
vd | 320 75| C,H,;8N,0, L4668 | a1 148
g ‘ | 261 43 153
IVe | 3 63 | C,:H,sSN,0, 160 | 438 134
5 3 465 | 52 | 130
Voo 380 76 C;-H,-SN.0, 56.8 47 1.7
| 573 42 12.0
%! 116 84 C,H, SN0, 499 4.2 19.4
! | 503 | 45 | 190
1 50.3 45 19.0
Vla | 299 80 | C.H,SN,0, 552 | 38 17.6
. 54.8 42 18.0
VIb | 180 L C.,H,:SN.0, 58.8 42 15.6
, 59.2 3.9 16.0
Viie | 150 | 70 C..H.:SN.0, 58.4 4.7 14.2
‘ 380 43 145
Via | 320 60 C,sH,SN,O, 53.6 35 16.5
| 532 4.0 16.0
VIIIb | 250 68 Cy:H,-SN,0, 58.1 36 14.6
| | 585 33 14.3
Table 2: Antimicrobial Activity of Tested Compounds ,
C N Inhibition Zones (cm)
omp. o A.niger E.coli S.aureus
Il 6 - -
IVb 2.8 5 5
Ve 24 4.5 4
Ve 2.2 5 5
Vlia 4 . 4.5
Ve 34 5 4.5
Thiabendazole 7 5 5
Aq.KOH . - .
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compound W possess a strong antifungal ACUVILY apainst
A migers Also, the compounds 1V, Ve, IVe, Vi and
VIl showed a sigmificam activity against (he tested
argannms (N awrens and X, colij
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