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Abstract_4,5-Diphenyl-2-mercaptoimidazole (I} was reacted with hydrazidoyl halides
la-d to give the S-alkyl derivatives 1lIa-d. Cyclization of Illa-d afforded imidazof2,1-b]-
thiazole derivatives Vla,b and VII. Treatment of I with e-chloroethylacetoacetate (IV) gave
ethyl 2-(4,5-diphenyl-2-imidazolinylthio)-3-keto-butyrate (V). Compound V coupled with
benzenediazonium chloride to give the corresponding phenylhydrazo compound 111d. On
heating V with polyphosphoric acid, cyclization took place and 2-acetyl-5,6-diphenyl-imi-
dazo[2,1-b]thiazol-3-one (VI1I) was obtained. The compound VIII was condensed with aro-
matic aldehydes to yield the cinnamoyl derivatives [Xa,b. The antimicrobial activities of

compounds Illa-d, V, Vla, VII were examined.

halides, antimicrobial activities.

A number of 2 (3H)-imidazole thiones have
found an application in clinical medicine due to
their pronounced antithyroid activity?. On the
other hand thiazole compounds possess consider-
able fungicidal action”, antibacterial activity*® and
anticonvalusant activity””. This work was done
with the aim of synthesis of several new condensed
heterocyclic compounds containing both imidazole
and thiazole moieties to study their antimicrobial
activity.

Chemistry

In this work, it is found that reaction of 4,5-di-
phenyl-2-mercaptoimidazole (I) with hydrazidoyl
halides, Ila-d is a logic and easy way for the syn-
thesis of imidazothiazole derivatives of potential
biological and medicinal activities. Thus it has been
found that I reacted with each of Ila-d to yield
1-(4,5-diphenyl imidazol-2-yl-thio)-1-phenylhy-
drazone glyoxal derivatives, llla-d. The structu-
res, 111 were supported by elemental analyses and
spectral data. The IR spectrum of IIId, as an exam-
ple, showed bands at 1720 cm™ (C=0) and 3380,
3260 cm™' (2NH) and its UV spectrum showed a
strong maximum at 430 nm which is in agreement
with the hydrazone structure'®. Compound IlId
could be synthesized via another route by the reac-
tion of I with a-chloroethylacetoacetate (IV) to give

ethyl 2-(4,5-diphenyl-2-imidazolylinylthio)-3-keto-
butyrate (V). Japp-Klingemann reaction of V with
benzenediazonium chioride in presence of ethanol
and sodium acetate afforded I11d.

When compounds IIla,b were heated separated
with polyphosphoric acid, 2-phenylazo imidazo-
[2, 1-b]thiazole derivatives, VIa,b were obtained.
On the other hand, Illc was converted into 5,6-
diphenyl-2-phenylhydrazono-3-oxoimidazo[2,1-b]-
thiazole (VII) via elimination of PhNH, by reflux-
ing its ethanolic solution in presence of triethylami-
ne solution. The same product VII was also obtain-
ed from IIId via loss of C,H;OH.

When compound V was heated with polyphos-
phoric acid, 2-acetyl-5, 6-diphenyl imidazo[2,1-b]-
thiazol-3-one (VIII) was obtained. Compound VIII
reacted with aromatic aldehydes at 140°C in
presence of catalytic amount of piperidine to give
2-cinnamoyl derivatives 1Xa,b

Antimicrobial Activity

Table III shows the effect of compounds IIla-d,
V, VIa, VII and VIII on the micro-organisms tes-
ted. All the compounds were inactive against Fusa-
rium oxysporum.

It is of interest to note that the most active com-
pound is VII followed by compounds VIa and VIII
which are slightly less active. Compounds Illa-d
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show a moderate activity presumably due to the
presence of the phenylhydrazo group (= N-NHPh).
On the other hand introduction of a phenyl group
instead of a methyl group as in IIIb decreased the
activity of IIla. The activity increased after cycliza-
tion of IIla,c to VIa and VII respectively, thus in-
dicating that the presence of the combined imidazo-
thiazole ring together with phenylhydrazo group
gives maximum activity.

EXPERIMENTAL METHODS

All m.p. ’s are uncorrected. The IR spectra were
recorded (KBr) on a Pye Unicam SP-1000 spectro-
photometer. 'H NMR were obtained on a Varian
EM-390-90MHz spectrometer with SiMe, as inter-
nal standard. Elemental analyses were done by the
microanalytical laboratory at Cairo University.

General synthetic procedure for Illc,d and V

A solution of 4,5-diphenyl-2-mercaptoimidazole
1(0.01 mole) in ethanol (30 m/) containing sodium
ethoxide (0.011 mole) was treated with each of hy-
drazidoyl chlorid derivatives (IIc,d)'? and e-chloro-
ethylacetoacetate (IV) (0.01 mole) and the whole

v 1l
PhI- NH COOC,H;
Ph N7‘\ s A COCH,
v
l
Ph . o
Phjl\-_Nél\sj COCH,

VI

Ar-CHO

T
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IX a,Ar = C¢H;s
b,Ar = CgH,OCH;-p

was stirred at room temperature for 3 hours. The
reaction mixture was left overnight and the solid
obtained was filtered off washed with water and
then crystallised from ethanol to give a yellow crys-
tal of Illc,d and a pale yellow crystal of V.

Prparation of Illa, b

A solution of 4,5-diphenyl-2-mercaptoimidazole
(I) (0.01 mole) and each of hydrazidoyl halides deri-
vatives (IIa,b)!""!? (0,011 mole) in absolute ethanol
(30 m/) and triethylamine (3 drops) was heated to
boiling under reflux for one hour, then cooled. The
solid products obtained were filtered, and crystal-
lized from ethanol as yelllow crystals of Illa,b.

Synthesis of Imidazof2,1-b]thiazole derivatives,
Via,b and VIII

General procedure:

A mixture of each of 1 gof Illa,bor V,and 5 g
of polyphosphoric acid (prepared by dissolving 2.5g
of phosphorous pentoxide in 2.5 m/ of ortho-phos-
phoric acid) was heated at 100°C for 1 hr and then
at 120° for 20 minutes. After cooling, the reaction
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Table I. Synthetic data of S-alkyl derivatives (Illa-d and V), imidazo[2,1-b]thiazole derivatives (VIa,b, VII and VIII) and
2-cinnamoyl derivatives (IXa,b)

Elemental Analysis (%)

Compound I(V:C}; Y(:)Zl)d Formula Caled. Found
C H N S C H N S
Illa 205 78 C,4HoN,40OS 69.90 4.85 13.59 7.76 70.2 4.6 13.8 7.9
111b 186 75 Cy9H,N40S 73.41 4.64 11.81 6.75 73.6 4.8 12.0 6.6
Ilc 175 83 CyoH»3NsOS 71.60 4.70 14.31 6.54 71.5 4.9 14.1 6.4
lid 196-7 85  CpHp,NO,S  67.87 497 1266 7.23  68.1 5.2 125 1.5
v 182 80 CyHygN2O3S 66.31 5.26 7.36 8.42 66.1 5.5 7.5 8.2
Via 240 70 CyH NS 73.09 456 1421 812 733 43 145 83
Vib 210-12 68 CagHpgN4S 76.31 4.38 12.28 7.01 76.5 4.5 12.1 7.2
Vil 260 72 CuHgN,OS 6969  4.04 1414 808 695 42 140 7.9
Vil 225 75 ClHuN,0,S 6826 4.9 838 958 685 4.0 8.5 9.7
Xa 170 70 CyH;gN,0,S  73.93 426 663  7.58 737 45 6.5 7.8
IXb 187-8 79 C,y7H0N,058 71.68 4.42 6.19 7.07 71.5 4.6 6.0 7.3

Table II. The IR and 'H-NMR spectra of the newly synthesized compounds

Compound IR [cm-!] 'H-NMR [§ ppm]

Hla 3390, 3280 (2NH); 1680 (C=0) 2.5(s,3H,CH3); 7.3-7.6(m,15H, aromatic protons);
and 1645 (C =N). 10.5,12.3(2s,2H,2NH exchangeable with D,0).

b 3400, 3320 (2NH); 1690 (C=0) 7.3-7.8(m,20H, aromatic protons)
and 1645 (C=N). and 10.8, 12.5(2s,2H,2NH).

1lic 3390,3340,3280 (3NH); 1680 7.3-7.6(m,20H, aromatic protons) and 9.9,10.5,12.1
(C=0) and 1640 (C =N). (35,3H,3NH exchangeable with D,0).

1id 3380, 3260 (2NH); 1720 1.7(t,3H,CH,-CH3); 4.1(q,2H,CH,-CH3); 7.2-7.5
(C=0) and 1645 (C=N). (m,15H, aromatic protons) and 10.2,11.7(2s,2H,2NH).

\% 3270 (NH), 1720, 1680 (2C =0) 1.6(1,3H,CH,-CH3); 2.4(s,3H,CH;-CO); 3.7(s,1H,
and 1640 (C =N) CH); 4.2(q,2H,CH,-CH3); 7.2-7.5(m,10H,

aromatic protons) and 10.3(s,|H,NH).

Via 1640 (C =N) and 1620 (C =C). 2.5(s,3H,CH3) and 7.3-7.6(m,15H, aromatic protons).

VI 3380 (NH); 1710 (C=0) and 7.3-7.6(m,15H, aromatic protons)
1635 (C=N) and 12.4(s,1H,NH).

VIl 1710, 1680 (2C =0) and 2.5(s,3H,CH;3CO); 4.4(s,1H, thiazole H-2) and
1640 (C =N). 7.2-7.6(m,10H, aromatic protous).

IXa 1710, 1670 2C =0) and 4.6(s,1H, thiazole H-2); 6.5,6.8(2d,2H, ylidenic CH
1640 (C=N) protons) and 7.2-7.5(m,15H, aromatic protons).

IXb 1720, 1680 (2C = Q) and 3.8(s,3H,0CHs); 4.8(s,1H, thiazole H-2); 6.6,6.8
1640 (C=N). (2d,2H, ylidenic CH protons) and 7.3-7.7 (m,14H,

aromatic protons).

mixture was poured onto ice-cold water. The solid
that separated was collected and crystallised from

ethanol to give yellow crystals of Vla,b and VIII,
respectively.
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Table III. The antimicrobial activity of compounds I1la-d, V, VIa, VII and VIII

Compound Eschesi‘chia Serratia Baci/.llfs Bacillus Canfif'da Aspergillus Fusarium
coli sp. subtilis cereus utilis terreus OXYSPOTUm
I11la - + + + + - + -
HIb -~ + - - -
Il¢c - + + + + + - _
Iid - + + + + - + -
\Y - + - - - -
Via -+ + + + + - -+ -
VIl -+ + + + + + -+ + + -
VI -+ + + -+ + -+ -

(—) no inhibition zone; (— +) slight inhibition zone; (+) moderate inhibition zone; (+ +) extensive inhibition zone;

(+ + +) highly extensive inhibition zone.

Synthesis of 5, 6-diphenyl-2-phenylhydrazoneimida-
z0[2, 1I-bjthiazol-3-one (VII)

A solution of each of 1ll¢ or IIId (1 g) in ethanol
(30 m/) containing 3 drops of triethylamine was re-
fluxed for 2 hours and then evaporated under redu-
ced pressure. The remaining solid product was col-
lected and crystallized from ethanol to give the pro-
duct, VIIL.

Preparation of IIld from V

1.8 g of V was suspended in 50 m/ of ethanol
containing 3 g of sodium acetate. The mixture was
cooled in ice bath and treated with an equimolar
amount of benzene diazonium chloride, left for 1
hr and then poured into cold water. The precipitate
formed was collected, dried and crystallized from
ethanol as yellow crystals of IIId.

2-(3-Aryl-2-propenoyl) 3,6-diphenylimidazole(2, I-
bjthiazol-3-one (IXa,b)

A mixture of VIII (0.01 mole) and the appropri-
ate aromatic aldehyde (0.01 mole) in presence of ca-
talytic amount of piperdine was heated at 100° for
30 minutes and then at 140 ° for another 30 minutes,
cooled and triturated with ethanol. The precipitate
obtained was filtered and crystallized from acetic
acid to give yellow crystals of IXa,b.

Antimicrobial Activity

The following microbial strains were used as tar-
get organisms. Bacillus cereus and Bacillus subtilis
(gram + ve bacteria), Escherichia coli, Serratia sp.
(gram - ve bacteria), Candida utilis (yeast), Fusa-
rium oxysporum, Aspergillus terrus (Fungi).

The compounds under investigation were insolu-
ble in water, therefore they were dissolved in ace-

tone at the concentration of 500 zg m/-'.

The antimicrobial effect of the compounds were
determined by the whole plate method'?. A spore
suspension of the test organisms were prepared and
inoculated onto the surface of the solidified plate
medium (pH = 7). Incubation temperature was 35-
37° for bacteria and 27-30°C for fungi and yeast.
The toxicity was measured after 24 and 48 hrs for
bacteria and 5-7 days for fungi and yeast and esti-
mated based on the diameter of the inhibition zone
formed. A control experiment with acetone was
also performed.
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