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Synthesis of Some Heterocycles of Potential Biological Activity
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Abstractl] A convenient method for the preparation of imidazobenzimidazole 3, imidazoi-
midazole 5, imidazotriazole 6 and pyrano [2, 3-c] oxazole 7 derivatives is described. This de-
pends on interaction of 2-methyl-4-arylidene-2-oxazolin-5-ones 1 with o-diamines, thiosemicar-
bazide and/or ethylcyanoacetate. The effect of alcoholic potassium cyanide on oxazolinone
1 was studied. Antibacterial activity of the obtained products was studied.

Keywords(JImidazobenzimidazole,
pyranooxyzole, antibacterial activity.

2-Oxazolin-5-ones are highly reactive reagents that
have been extensively utilised in heterocyclic synthe-
sis!-4. Also the interesting pharmacological activity of
imidazoles, thiazoles®), triazoles” and oxazoles® led
us to study the synthesis and the various changes in
the structures of these compounds, aiming to syn-
thesize less toxic and more potent drugs utilizing some
azlactones as the starting materials.

Thus, 2-methyl-4-arylidene-2-oxazolin-5-one 1a-d
reacted with o-phenylenediamine in refluxing ethanol
and piperidine as catalyst to yield products, viag one
mole of water elimination. Structure 2 was establish-
ed for these products on the basis of their elemental
analysis, as well as their IR spectra which showed the
amidic CO band (~1640 cm-1) and the ben-
zimidazole NH band at (3250 cm-1). The 'H-NMR
data of the isolated products are in good agreement
with structure 2 and indicate in addition to the
aromatic and the methyl protons signals, signals for
imidazole (NH) at & 10.6 ppm (s, 1H), and amide pro-
ton (CONH) at §10.2 ppm (s, 1H) are found.

However, it has been found that in contrast to the
previous results, 1a-d were condensed with o-phenyl-
enediamine in glacial acetic acid/sodium acetate as the
reaction medium, to yield a product of condensation
via two moles of water elimination. It seems logical
to assume the imidazobenzimidazole structure 3 for
these products on the basis of analytical data, IR spec-
tra which revealed the presence of the correspondent
band of C=N group at (~ 1630 cm~-1!) and the absence
of any bands corresponding to CO, NH, and CONH,
groups. Also the TH-NMR spectral data of the iso-
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benzothiazole, imidazotriazole,

lated products was found to be in good agreement with
structure 3. Moreover, structure 2 was considered for
the resulting products based on their chemical behavi-
our, via their cyclization to the corresponding imidaz-
obenzimidazole derivatives 3a-d in refluxing glacial
acetic acid/ sodium acetate medium.

On the same bases the behaviour of o-aminothiop-
henol towards 1a-d either in ethanol/piperidene or
in glacial acetic acid/sodium acetate was also inves-
tigated. Evermore, the same benzothiazole derivatives
having structure 4 were isolated. (mp., mix. mp.).
Structure 4 was established on the basis of the ele-
mental and spectral analysis. The IR spectral data
which shows absorption bands at (~1645 ¢cm-1) and
(3230 cm 1) due to (-CONH-) group, also the 'H-
NMR spectrum data of 4b which shows signals at
67.8-7.1 ppm (m, 9H, Ar-H and CH=C),
610.2 ppm (s, 1H, CONH) and ¢ 2.1 ppm (s, 3H,
CH,).

On the other hand, by reaction of la-d with et-
ylenediamine in glacial acetic acid/sodium acetate
media, the corresponding imidazole derivatives Sa-d
were isolted in relative yields. Their structures were
demonstrated by their elemental and spectral analyses.
IR spectra of the isolated products shows the presence
of (-CH,-CH,-) and (C=N) at 2900-2800 cm-! and
(~ 1630 cm 1) respectively, also the 'TH-NMR spec-
trum of 5b showed in addition to the aromatic pro-
tones signals, the presence of (-CH,-CH,-) protons
signals at & 3.8 ppm. The methanolate 9a-d derivatives
were also prepared. Structures 8 and 9 were established
by elemental analyses, IR and 'H-NMR spectral data
which are in good agreement with structures 8 and 9.
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a, Ar:CGH‘&-Cl-
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d, Ar=C.H,-N(CH3),-p
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BACTERIOLOGICAL TESTING AND
RESULTS

Four bacterial cultures selected at random for in-
itial screening included both Gram-positive and Gram-
negative bacteria of several genera having different
nutritional requirements and metabolic activities.
Several new compounds were tested in vitro at con-
centration 100 ¢ g/m/. Data pertaining to the relation
between structures and bacterial activity of the newly
synthesized compounds are presented in Table 1. It is
to be noted first that most of listed compounds has
marked activity against Bacillus cereus. Also it has
been found that compound 4 and 6 shows the greatest
antimicrobial activity.

EXPERIMENTAL METHODS

All melting points are uncorrected. IR spectra were
recorded in KBr discs on a Pye Unicam SP-1100 spec
trophotometer. 'H-NMR spectra were measured in
DMSO on a Varian EM 360 NMR Spectrometer
(90 MHz), using TMS as internal standard and
chemical shifts are expressed as & ppm. Microanalysis
were preformed by the microanalytical units at Cairo
University and Assuit University.

Reaction of 2-oxazolin-5-ones (1) with o-phe-
nylendiamine: Formation of 2-substituted be-
nzimidazoles (2, 4)

Equimolar amounts of (1a-d) and o-phenylenedia-
mine (0.01 mole) in ethanol (50 m/) was treated with
few drops of piperidine. The reaction mixture was
refluxed for 3 hours. The solid products were collected,
crystallised from the proper solvent to give ben-
zimidazoles (2a-d) (cf. Table II).

Formation of substituted imidazo benzimida-
zoles (3a-d)

(A) Equimolar amounts of (1a-d) and o-phenylene-
diamine (0.01 mole) in glacial acetic acid (30 m/) con-
taining freshly fused sodium acetate (0.5g) was heated
under reflux for 3 hours, the solvent was then removed
in vacuo and the remaining products were triturated
with little of water, the remaining solids were collected
by filtration and crystallised from the proper solvent
to give benzimidozole (3a-d) (cf Table II).

(B) Compound (3a-d) were also prepared via heat-
ing (2a-d) in refluxing glacial acetic acid (30 m/)
containing freshly fused sodium acetate (0.5 gm) for
one hour and the solid products so formed were col-
lected by filtration and crystallised from the proper
solvent, and identified (m.p. a,d mixed m.p.) as (3a-
d) (cf. Table II).
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Table 1. Antimicrobial activity of compounds 2-7 against
bacteria strains

Inhibition zone [cm?2]

Gram positive Gram negative

Comp. in
conc. 100 Staphyloco- Bacillus Eschericia Serratia
wng/ml CCUS aureus  cereus coli sp.
2a - + + -
b + + + +
¢ + + + - -
d - + + -
3a + + + +
b + ++ + + + +
c - + + + -
d - ++ + + +
4a + + ++ + + + +
b + + + 4+ + + -
c + + + + 4+
d + + + - -
Sa - - - -
b - + - -
d - + - -
6a + + + + + + +
b + + + + + + + +
c + + + ++ +
d + + + -
Tec - + - -
d — + + + +

-<lem; +=1-15cm; ++=1.5-2cm; + + + >2 cm.

Formation of 2-substituted benzothiazole ({a-d)

Equimolar amounts of (1a-d) and o-aminothiophe-
nol (0.01 mole) in ethanol in the presence of catalytic
amount of piperdine (50 m/) or in glacial acetic acid
(30 m/) containing freshly fused sodium acetate (0.5g)
was heated under reflux for 2 hours then cooled and
poured into water. The solid product was collected by
filtration and crystallised from the proper solvent to
give the benzothiazole derivatives (4a-d) (cf. Table 1I).

Formation of substituted imidazoimidazole
(5a-d)

Equimolar amounts of (1a-d) and ethylenediamine
(0.01 mole) in glacial acetic acid (30 m/) containing
freshy fused sodium acetate (0.5g) was heated under
reflux for 2 hours, then cooled and poured into water.
The sloid product was collected and crystallised from

the proper solvent to give the imidazoimidazole
derivatives (5a-d) in relative yields. (cf. Table II).

Formation of the imidazotriazoles (6a-d)

A mixture of (1, 0.01 mole) and thiosemicarbazide
(0.01 mole) in glacial acetic acid (30 m/) containing
freshly fused sodium acetate (0.5g) was heated under
reflux for 3 hours and then cooled, the solid product
so formed was collected by filtration and crystallised
from acetic acid to give imidazotrizoles (6a-d) (cf. Ta-
ble II).

Formation of pyrano [2,3-c] oxazoles (Ta-d)

Equimolecular amounts (0.01 mole) of 1a-d ethyl
cyanoacetate were heated under reflux in dioxane
(50 m/) containing sodium metal (0.01 mole) for 6
hours. The mixture was then evaporated in vacuo and
neutralized with HCI. The solid product, so formed,
was collected by filtration and recrystallized from the
appropriate solvent to give pyrano-[2,3-c] oxazolens
(7a-d) (cf. Table II).

Reaction of 1 with potassium cyanide

A mixture of (1, 0.01 mole) and potassium cyanide
(0.01 mole) in the least amount of water, was heated
under reflux either in ethanol or methanol for 3 hours.
The mixture was then evaporated and poured into
water. The solid product was collected and crystallised
from ethanol to give either the corresponding ethano-
late (8a-d) or the methanolate (9a-d) respectively. (cf.
Table II).
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Table II. Analytical data of the synthesized compounds

° le./Found
Comp. Vit o CSs. fﬁﬁ;’i’.“%?n.) TWC ToH £ 007/:; %l oA
2a 233 E Cy;HsN,0Cl 65.49 449  13.48
67 G11.5) 65.9 480  13.90
b 207 A C,;H:N,0C1 65.49 449  13.48
65 (11.5) 65.7 420 13.10
c 241 B C,sHp7N;0, 7035 5.53  13.68
63 (307.0) 7090 530  13.90
d 259 E C,oHpN,0 7125 625  17.50
60 (320.0) 7150  6.40  17.70
3a 157 E C-HN5Cl 69.51 409 1431
66 (293.5) 69.40 430  14.60
b 192 E CH,NCl 69.51 409 1431
70 (293.5) 69.8 440 1470
¢ 163 E C,sH;sN;0 7474  5.19  14.53
65 (289.0) 7450 5.00  14.90
d 210 A CyoH sNs 75.40  5.96  18.54
67 75.90  5.60  18.80
4a 105 E C,-H,3N,50Cl 6210 3.9 852  10.8 9.74
70 (328.5) 6240  3.70 8.80 103 10.20
b 123 E C,,H3N,S0Cl 6210 3.9 852 108 9.74
65 (328.5) 6230  3.80 830 112 9.30
¢ 96 E CysH eN,SO, 66.66  4.93 8.64 9.88
63 (324.0) 66.80  4.60 8.90 9.50
d 149 E C,5H sN;SO 67.65 563  12.46 9.49
60 (337.0) 67.80 570  12.60 9.50
5a 137 E CpsHpN;Cl 63.54 489 1711
38 (245.5) 63.80 460  17.50
b 120 E C3HpNSCl 63.54 489 1711
30 (245.5) 63.60 5.0  17.10
¢ 110 E C4H,sN;O 69.71 622  17.43
25 (241.0) 69.90 600  17.10
d 142 E CysHygN, 7087  7.09 - 22.05
30 (254.0) 7120 7.0 21.70
6a 215 A C,,HoN,SCI 5208 325 2025 11.57
69 (276.5) 5230 310 20.00 11.06
b 230 A C,HoN,SCI 5208 325 2025 11.57
66 276.5) 5240 3.50  20.30 11.90
c 206 A C;3HpN,08 5735 441  20.59 11.76
63 (272.0) 56.90  4.60  20.20 11.90
d 263 A C,4H;sNsS 58.95 526  24.56 11.23
61 (285.0) 5930  5.10  24.80 11.50
7a 169 E CyeH,sN,0,Cl 57.40  4.48 8.37
67 (334.5) 5770 4.20 8.80
b 161 E C6HsN,0,Cl 57.40  4.48 8.37
66 (334.5) 5730 4.70 8.50
¢ 135 E C,7H,5N;05 61.82  5.45 8.48
65 (330.0) 6220  5.50 8.50
d 187 E C,Hy N;0, 6297 612 12.25
62 (343) 6270 650  12.00
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Table 1II. Continued.

M.P. °C Formula Calc./Found

Comp. Yield % S (Mol. wt) %WC  %H %N WCl %S
8a 142 E  CuHuNO 5831 5.23 5.23
60 267.5) 58.50 540  5.30
b 157 E  CjHNOJI 5831 5.23 5.23
57 267.5) 5820 570  5.60
c 132 E  C,H_NO, 63.87  6.46 5.32
55 (263.0) 63.60 610  5.50
d 181 E  CuHyN;Os 6520 724 10.14
52 276.0) 6530  7.50  10.30
9a 128 E  CuH,NOI 56.80  4.73 5.52
62 (253.5) 56.50 430 5.0
b 122 E  CH,NOCI 56.80  4.73 5.52
58 (253.5) 56.5 480 530
¢ 135 E  Cp;H;NO, 62.65  6.02 5.62
56 (249.0) 6230 630 570
d 150 E  C,HuNO, 6412 687  10.68
55 (262.0) 64.40 640  10.90

A, Acetic acid; B, Benzene; E, Ethanol

6. Misra, V.S. and Husin, 1.: Possible antitubercol-
otic Compounds. X. 2-Thiazolyl and 6-benzimi-
dazoly!l amidines, J. Indian Chem. Soc. 31, 710
(1960).

7. Ebeid, M.Y., Al-Ashmawi, Abbas, S.E. and
Abu-Kull, M.M.: Synthesis of some s-Triazole
Derivatives from Ibuprofen as Potential Antiin-
flammatory Agents. Egypt. J. Pharm. 30, 399
(1989).

8. Saldabols, N., Treilone, A. and Medne, K.: The

10.

synthesis and transformations of furan derivatives
V1. Khim-Farm. Zh. 1(2), 21 (1967).

. Slouka, J., Nalepa, K. and Pavel, P.: 5-Substitu-

ted 6-azauracils. III. Synthesis of unsaturated
derivatives. Acta. Univ. Palacki. Olomuc., Fac.
Rerum. Natur., 33, 405 (1971).

Elmoghayar, M.R.H., Ibrahim, M.K., Ramiz,
M.M.M. and Elnagdi, M.H.: Activated Nitriles
in Heterocyclic Syntheses. (I). Z. Naturforsch.
38b, 764 (1983).



