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' as of 2-aminomethyibenz s0le . , v
i IH‘ ‘) 'ntm'"mddm" (1) and 2-benzimidazolone (1) denvatives were synthesized hmid
a-erVALYTS a-g) were obtained f . o R - Imidazos;
ap-dervalies g} were obtained from the reaction of compound (1) with acetic anhydride, glycine. carby :':jﬁl':’:l:;d.
< plycne, carbon disulfide, - -

e dibremoethane, phenacylbro . . , \ .
anfort. dibre n m'!h e, phenacyIbromude or diethyloxalate. Condensation of compound (1), acid hydiazde (VI
ame aldehydes or some anunes, the Schitf's bases (IVa-h), (VHIa,b) or (Va-¢) ' ydazide (VII) or compound

' b)) or (Va-e) respectively were praduced. fn addanion,

o~
n wih §

= ys reacted with acetic anhydnde to affl 0 o !
..... woend (TD “Z, . cd‘ e m:“d“d‘ to afford the dhacetyl denvatives (IN) which was condensed with hydrazine, urea
e 1o vield A mazolo-or mazino-denvatives X and Xla,b respect T i g
R s X and XIab respectively. The prepared compounds w '

L eery Same of these o . . ¢ s were tested pgainst

1ad hacteria. Some of these compounds were found to have antimicrobial activity s e

s

INTRODUCTION acid to afford Schiff's bases (Vare). Compound (Ve) was
reacted with EtOH/H2SO4 to give the corresponding
ester (VIa) which then was condensed with hydrazine
hydrate to yield acid hydrazide (VII). Compound (V1)

Currently, benzimidazole derivatives are  an
voct of sustained interest due to the vast range of their

potential acuivities as anutumour ugcnls“'s) (e.8. . .
,.\,;p}ol].'_‘-3]hcm’imidaznlc) snd  safdiotonic was reacted with some aldehydes to obtain Schiff's
..,,‘_g"{’j“ (e.g. azobenzimidazole and pimobendan), as h:‘\sc.s (Vlllu,!)). qu' con'mound " \\./a.si redcted with
& & A acetic anhydride to give diacetyl-benzimidazolone IX
SID - (e.g. which was condensed with hydrazine, urea or thiourca

well 2s antibacterial, antifungal agents

le. penicillin and benomyl) and anthelmintic 10 afford triazolo-derivative (X) or triazino-derivatives

clemizole
2gents' 12.13) (e.g. cambendazole). Also, compounds (XIa,b). The sequence of the reaction adopted for the
sootaimng imidazole, riazole and pyrazine rings were prpparcd compounds is illustrated in Scheme 1.
found to have antibacterial and antfungal activities. EXPERIMENTAL
Miconazole and related derivauves 1o ether with . . .
- . - : gether Wi All melting points were determined on Stuart
geroconazole and metronidazole belong to the class of o . ; i
: : Scientific Melting Point Apparatus SMP2 and were
imidazole fluconazole, intraconazole and terconazole i 5
(14.16) uncorrected. IR spectra were measured as KBr discs on
e the most IMpOrte . ,
'”n.e"m&l 1mpor;].xlnl drugs 0‘. u_'nmle fanily g In Schimadzu IR 408 instrument. The 'HNMR spectra
scciion, B > . :
. on, azomethine containing wm?ﬁ;;n P were measured using 390 L spectrophotometer for
documented to have antimicrobial activity™ "~ solution in DMSO-dg using TMS as an internal
The aim of the present research was to develop standard. TLC was pcrforrpcd on .glass plates coated
rovel synthetic benzimidazole derivatives and to with silica gel G cluted with a mixture of n-butanol,
examine the antimicrobial activity. acetic acid, water (4:1:1) using ninhydrin or
e Dragendorff’s reagent as spraying agent.
Chemistry : )
. ~ A. Synthesis:
1 S, € 7 = ] . . . 2 . e
ts; comapound (1) was prg;l);rcd according (0 Synthesis of 1_aminomethy Ibenzimidazoie 1 was
oy n e g . q . L
b;P'.)tlch procedures in the literature18). Imidazo-(1,5-2) carried out according to reported method(13).
.nqudaz.ole derivatives (IT1a-d) were obtained by the ' ‘ . L 5.a) benzimida-
"eaction of 2-aminomethylbenzimidazole (1) with acetic Synthesis of 1-substiuted-imidazo-(1, -a) benzimida
whvdride or elveine in dil’ ' ~ . ‘zole (11Ia):
vdride or glycine in dil HCI solution and with carbon ' ‘
disulfide 1) or chlorof H solution. Also, via A few drops of conc. HaS04 were added to 2
- Ede 5 or chlor I tion. Also, Vi . ac
- 2 reaction of como orn:j ml KO. hsohu .vlbromide mixture of 0.01 mole of Lomp'ound ] and acetic
pound (I) with phenacy ' anhydride (10 ml). The reaction mixture was hcat;:'d t:jt
ize:

d. The mixture was neutra

G120 in - KOH 80°C for 4 hr then coole :
eedle crystalline

Sbromoethana!2 )
fomoethane!20) or diethyloxalate

‘.::,‘j::: A by ' fusion, ..the pyrazino (1,2-2) with sod. carbonate solution. A white n PR
- ;amr-ne.l.;’a/.o.lc dcm{alives (IMTe-g) were obtained. The prbducl was collected by {iltra.uon and washed dwnl.t
5)"Lhe¢i7’~rlie' containing compounds (VIa-b) were aqueous sod. carbonate, then wn'h water. ':26 pr::)ml:n(n
o m-h‘yd& Dy condensation of the p-nitrobenzaldelydc gave negative ninhydrin reaction (Tabie 1). Sge_ g

" Uthe hanf(;lx?benlaldehydc with compound (I). Qn the (v, em 1), 1090 (Ar), 2950 (CHz), 1640 (G = )
. compound (11) was produced according 10 L NMR spectrum (@, ppm-DMSO'd6)f 2.2 (s, 3H.CH3),

eponed (24
¥ m - ) . :
ethod'=*. Compound (II) was reacted with 3.4 (s.2H,CH2). 7.76 (m,ArH)..

ke

B >l dn()la . p : .
> mine, isopropanolamine or p-aminobenzoic
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isof |.mninnmclhy]-imldnzo-( 1,5-a)henzimid
b

5;:': (H")) :

’ 0.01 mole of the compound T was dissolved in

/}}{Cl. To this solution a 0.01 mole of glycine in

CHCL was added. The reaction mixture was
n cooled. The mixture was

0'
sl @ T Ghr the
od with NapCOj3 carbonate solution and filtered.

' { was washed with water and air dried giving

TVC,I’M ainhydrin reaction (Table 1). IR spectrum (v,
s :

P (NH2). 3080 (Ar), 2950 (CH3), 1640

JHINMR spectrum (0 DMSO-d6): 3 (s.2H,CH,),

), 5.5 (s.br, NH»), 7-7.5 (m,ArH).

oml @

\!'Od uc

cm
11 (ZHCHN
gynthesis of I-mercap(oimidazo-(l,5-3)-benzimid-
;;olc ("]c):

Compound 1 (0.01 mole) was dissolved in 0.02
OH solution in 30 ml ethanol-water mixture
e solution was treated with CSa (3 ml). The
sed for 4 hr(19). Most of the solvent
d the crude product was dissolved in
he filtrate was acidified with HCL
The separated crystalline product was filtered off and
washed with water; yield 67%, m.p. 250°C.

The same product (ITIc) was obtained by stirring
2 mixture of CS2 3 ml) and compound I (0.01 mole)
OH solution for 20 hr at room
zed with dil. HCL, filtered and

R spectrum (V, em'1),

ITHNMR spectrum
IH, SH),

:nulc K
(2:1)- Th
mixture Was reflu
was distilled off an
water and filtered. T

dissolved in 0.02 mole K
lemperature, then neutrali

washed with water. (Table 1). 1

3100 (SH), 3050 (Ar), 1630 (C=N).
(8, ppm-DMSO-dg): 3.3 (s, 2H, CH,), 2.9 (s,

7.5-8.2 (Ar, H).
1-Chloro-3H-imidazo-( 1,5-a)benzimidazole (11d) :

A 0.01 mole of compound 1 dissolved in 0.02
mole KOH in 20 ml ethanol water mixturc (3:2) was
added to 5 ml chloroform. The reaction mixture was
refluxed for 19 hr. Then cooled and filtered. The filtrate
was evaporated and the product was recrystallized form
aqueous (;lhanol. (Table 1. IR spectrum (V, em™ !y 1630

~(C=N). '"HNMR spectrum (8. ppm-DMSO-dg): 3.3.(5,

2H,CH,) 7-7.5 (AcH).

§ .
dl‘lfthe‘s.g of pyrazino-(1,6-a) henzimidazole
erivatives (111 e-g):

 0m i‘ﬁf{l)};nme of the compour‘ld I was dissolved in
* Mixture (3.9 T(Q.OZ mglc) solution in ethanol-water
I’hCnacyrr‘,,'-): his .soluuon was added to 0.01 mole of
ol (Oolmlde. d1l1r<)rnqell1anc(2‘)) (30 ml) or dicthyl
Mikturg molc)(bl-‘.f.%) separately. The reaction
tlereq, Tpe reﬂ_uXe.d for 15-25 hr then cooled and
(v Rid orv C‘r)"s!alhf)c product was washed with dil.
. Crystallized from aq. ethanol.

“spectrum (V, cm

The same was also
. ' as i produced by heating
mixture of compound 1 and diclhytoxulmczn‘ }cl:i‘::,tn:
4 hr, IR spectrum (v em™'): 3400-3) ;

: ‘ K 3150 {OH
(C=0), 1630 (C=N) ol

1.2-Dioxo-2H-pyrazino-(1,6-a)benzimidazole(111 ¢):

THNMR spectrum of (111g) (8, ppm, DMSO-d(,);
3.3 (s, 2H, CHZ)' 6.3 (s.br NI 7.5-8 (m,ArH)

THNMR of pcrhydropyruzino(l,6-n)benzimidnzol«
(s 3.3 (s,2H, CH '

2), 3.6 (1, 4H, CHyCH3),4.3 (s,br., NH), 7.5-8
(m,ArH). Reaction of 2-aminomethyl benzimidazole 1
with aldehydes (1Va,b). 2-N (substituted benzylidenyl
aminomethylbenzimidazole. A 0.01 mole of the
compound I dissolved in 20 m! IN HCI was added 10
solution of the desired aldehyde (0.01 mole) in S5-ml
ethanol (p-nitrohcn?.uldehydc or
m-hydmxybcnzaldchyde). The mixture was heated at
100°C for 9hr, then cooled and neutralized with
NapCOj3 solution. The crystalline product was collected
and washed with water. (Table 1). IR spectra (v, cm-l):
3350 (NH), 1640 (C=N) and 1510 (NO5) for compound

(VIa) 3450 (OH), 3330 (NH), 1635 (C=N) for
compound (V1b) IHNMR spectrum (8 ppm, PDMSO-d,)
3.5 (s,2H, CH,) 6.6 (s,br, OH), 7.5-8 (ArH). 8.5 (s;1H.
HN), 9.7 (s, IH. CH=N). The compound
2.Benzimidazolone (II) was prepared according to
reported me(hod(24). v

Schiff's bases (Va,b) :

Equimolecular amounts of compound II
amines (ethanolamine or isopropanolaminc) was fused
for 1/2 hr then cooled. The crude product was
recrystallized from aq. ethanol. (Table 1) yield 70%,
m.p. 321, 310°C for compound Va and Vb, respectively.
2-(2-Hydr0xyelhyl)imino-31—l-hcnzimidazolc (va): IR
-1y: 3500-3250 (OH, NH) 3070 (ph),
(aliph.), 1620 (C=N). THNMR spectrum (8, DMSO-dg\
3.3 (1,t, 4H, J=3 cps, CH,CHj) 5.3 (s,JH,0OH), 7.5-8

and

" (n,ArH), 8.3 (s, NH).

00

2.(4-Carboxyphenyl) mino-3H-benzimidazole (Vo) :

To a mixture of compound H (0.01 mole) and
p-aminobenzoic acid (0.01 mole) gl. acetic acid (20 m!)
was added. The mixture was refluxed for 9 hr then
cooled and neutralized by cold solution of (Et)3N. The

crystalline proluct was filtered and recrystallized from
water: yield 90%, m.p. 280°C (compound Vc). IR
(v. em1): 3500-2500 (br. COOH). 1710
IHMR (8, DMSO-dg): 7.3-8.2

3.1 (s, COOH).

spectrum
(C=0) 1620 (C=N).
(m,ArH), 8.3 (s, NH), !
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Table 1: Melting points, Yield and Elemental Analyses of the Prepared Compounds |

Compd.| yield . Mol. Analyses% [Caled / found, AW B
No. % m.p.C Formula c | H i N ,
‘ ! .
1la 65 153 C HN, 702 | 53 | 248
70.5 50 | 241
Ib 68 193 C,H, N, 64.5 5.4 30,3
65.0 5.9 295
e 78 251 C,H,N,S 57.1 3.7 222
56.7 4.1 225
1d 55 70 C,H,CIN, 56.54 3.14 21.98
56.0 270 | 213
e 167 | 260 | ¢ H,N, 717 53 1 170
77.2 5.0 17.4
i 50 60 C,H,N, 69.36 6.3 24.3
69.8 6.0 24.0
g 73 210 C,HN,0, | 597 35 209
59.5 38 20.4
[ih 70 180 CH,NO, | 643 4.3 20.0
64.8 4.0 20.4
1l 75 240 CH,N,O | 717 5.2 16.7
72.1 5.5 16.3
Va 78 321 C,H,,N,0 61.02 6.21 23.72
61.5 6.6 24.1
\20 90 219 C,H,N.O | 6292 4.86 26.21
62.4 4.3 25.7
Vllla | 70 300 CyH\(N,0, | 63.0 40 21.0
63.4 43 20.6
X 80 286 C,,H,N,O | 6168 4.67 26.16
61.2 4.3 25.7

Table 2: Antimicrobial Activity of Tested Compounds.

Compd. No Inhibition Zones
A.niger S. aureus E.coli
IMTa +++ » -
I11b +++ ++ ++
ITe +++ ++ ++
HIf +++ ' . -
g~ +++ - -
[1Th ++ ++ -
Va + - -
Vb + +
Vllla ++ + +
Vb ++ + -
X ++ + -
XJa - + -
XIb - A
Thiabendazole ++t++ ++++ T4
bt highly active +44- active ++ moderatly active
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| To the compound Ve ethyl alcohol (60 ml) ang

© ops of €O H2504 were added. The reaciiop
e was refluxed for 5 hr then cooled and poured
"’""‘zgfjd N32CO3 solution to give crystalline product:
,.«,:le ~§;Q m.p. 119°C compound (VI). To compound

. ‘\Tdmzine hydrate (20 ml) was added. The mixure

\R

“".),:}]uxf 4 at 100°C for 4 hr. cooled and filtered, The
ﬂi}uc‘l was recrystallized from water (Table 1);
70 hydrazide phenyl)mino-3H-benzimidazole

. Ctk“c‘"ho -1
;," . IR spectrum (v, cm ): 3400-3000 (NH, NH,),
Reaction of compound VII with aldehydes (VIITIa,h):
To a solution of compound VII (0.01 mole) in gI.
etic acid (10 ml) an aldehyde (p-nitro-benzaldehyde
:r m_h‘.dmxybcnzaldchyde (0.01 mole) was added. The

«eaction mixture was heated at 100°C for 3 hr., cooled
g neutrallized by 10% NazCO3 solution. The

nstalline product was recrytallized from methanol;
vield 75%, m.p. 300°C and 105°C for compound VIITa
14 VIIIb, respectively (Table 1).

* 1Hydroxybenzylidenyl(carbohydrazidephenyl)imin
o-3H-benzimidazole (V1IIb):

IR spectrum (v, cm™!): 3400-3200 (OH, NH),
3050 (pi). 1710 (C=0), 1620 (C=N). ' HNMR spectrum
(3. DMSO-dg): 4.3 (s, 1H, OH), 7.3-8 (m, ArH), 8.3 (s,
\H1.9.6 (s, IH. NHCO), 10.3 (s, 1H, N=CN),

13 Diacetyl-2-benzimidazolone (IX) :

To compound II (0.01 mole), acetic anhydride (5

=Ji was added. The reaction mixture was refluxed for 5

- irhen cooled and filtered. The product was washed
#1th NayCO3 solution and recrystallized from water;
1214%0%, mp. 144C. IR spectrum (v, cm-1): 3050 (Ar),
-5¥0(CH,), 1730 (C=0). IHNMR (8, DMSO-dg): 2 (s,

+ H.CHC0), 7.5-8 (m, 4H, ArH).

Hm-‘l'l'meth."ltn'azole (3.4-a)benzimidazole (Xa):
Lz _E‘-!‘Jimo!ar amount of compound IX and
'“:Z"” Bydrate (0.01 mole) were fused at 150°C for
o fo‘)’fd-_ The crude product was crystallized from
.:..‘.;".-;\]. Yield 80%, m.p. 286°C. IR spectrum (V,
750 (ph), 2970 (CH,). 1710 (C=0), 1640

"z.\;l ; T
g, R spectrum (3, DMSO-dg): 2 (s.3H,
UL LS5 3, CHz), 7.3-7.8 (m, ArH).

S ™

4.“
&vﬁiﬁkl'm“h.‘"ﬁ-oxo-or 3-thiotriazino (1,6-a)
*“a20le (Xa b);
Toa o, °
L e 2Hen of compound IX (0.01 mole) in
T Grea o ke
" kred or thiourea (0.01 mole) was added.
4OTIIXINTe wsn - e
2 angd ¢ *ure was refluxed for 9 hr. at 100°C.
s, ~elitered. Th - H
o Vi Vield gcce product was recrystallized from
T ""-f'Xl‘a‘ 2%, mop, 304°C and 236°C for
and X1b, respectively (Table 1).
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4-Acelyl-l-mcthyl-J-oxo-lrlnzino( 1

(XIb): W6-0) benzimidnzale

IR spectrum (v, ¢m!y: 3050 (Ar), 2950 (CHy), (720

(C=0), 1620 (C=N). "HNMR ﬁpcclhm\ (8, DMSO-d, 1 1.9
(s, 3H, CH3C0), 2.6 (s, 3H. CH3), 7.3-8 (m,Arll).
B. Antimicrobial activity :

The antifungal and antibacterial activities of the new
compounds were determined against A, niger and S, carcus
and E. coli using agar diffusion method!2526) e result
of thiabendazole was included for comparison. The resulis
shown in Table 2, indicated that compounds [Ha-h,
VIIa,b and X were found 1o have antifungal activity. Also,
a significant antibacterial activity was observed for
compounds I . and I1K,.
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