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ABSTRACT

The antibacterial activities of 4-(hydroxymethy|p&limethyl-2,5-dihydro-2-oxofuran  derivatives babeen
evaluated. Thegxhibited high antibacterial activities in vitrand in vivo. These compounds, especially compound
1, definitely exceeded norsulfazole and furazolidonecase of study in vitro. They had analogougaadage in
respect of norsulfazole during the study in vivo
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INTRODUCTION

2,5-Dihydro-2-oxofuran derivatives are a large fignoif heterocycles that include synthetically useformpounds,
several natural products [1-14], and a number afgsirwith diverse biological activities such as famtjal,
antibacterial, and anti-inflammatory properties -[1%. Thus, there has been a continuous interest in the
development of efficient and convenient methodsttier preparation of these heterocycles and in dygitications
[10-14, 20-22].

By considering the above facts and their increasingortance in pharmaceutical and biological fieldwas
considered of interest to synthesize some new cang® and to evaluate their biological activities.

Herein we described thim-vitro and in-vivoscreenings and results of the antibacterial ietivof the ethyl 4-
(hydroxymethyl)-5,5-dimethyl-2-ox0-2,5-dihydrofur@acarboxylate 1) and 4-(hydroxymethyl)-5,5-dimethyl-2-
o0x0-2,5-dihydrofuran-3-carboxylic aci@)([23].

MATERIALSAND METHODS

Sour ce of chemicals

All chemicals used were of analytical grade. Iawiof the enormous biological potency associatetth &i5-

dihydro-2-oxofuran derivatives, two synthesizélaye4-(hydroxymethyl)-5,5-dimethyl-2,5-dihydro-2«ofuran-3-

carboxylate 1) and 4-(hydroxymethyl)-5,5-dimethyl-2,5-dihydroafkran-3-carboxylic acid?) [23] were selected
in the present work for the study of their antilesieti activity.
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Substituted 2,5-dihydro-2-oxofuran derivativés2 used in the present study;

Antibacterial activity

The antibacterial activities of compourid® were evaluatedn vitro , viz., both by the agar diffusion technique
and by the method of serial cultivation [24, 25]well asin vivo, viz., by the generalized infection method of
white mice [26]. The antibacterial activities obmpounds1, 2 were compared with standard drugs norsulfazole
and furazolidone [27].

Antibacterial activity against Gram-positive (Stgfococcus aureus — 209p, 118, 1, 25923, 91, &) Gram-
negative (Sh. Dysenteriae Flexneri 6858, E.tyfthi Proteus vulgaris, E.coli 0-55) bacteria vested by the
method of “diffusion in agar”.

In the method of serial cultivation Gram-positi{@&taphylococcus aureus 209p, 25923) and Gram-wegésh.
Dysenteriae Flexneri 6858, E.typhi 79) bacteriaenesed.

The antibacterial activities of compoury were studied by “diffusion in agar” and serialtivation methods
with microbial loading 20 x fomicrobes per mL of medium. Solutions of thetéd compounds were
prepared in DMSO at concentration of 1 : 20. Reswkre evaluated from the diameter (in mm) ofrifierobe
growth inhibition zone at the compound applicatiite after growth for 20 hours at %87 The tests were repeated
three times.

In the method of serial cultivation the experimentse performed in meat infusion broth (pH — 7.2.4). Serial
dilutions were performed for each microbe usinggsa¥ 5 — 7 tubes containing growth medium with oasi
concentrations of tested compounds. The tubes wemulated with the same amount of bacterial susipen
prepared from an 18 hours culture. The test resudt® evaluated from microbe growth after 20 —hadirs of
incubation at 37C.

The toxicities of compounds 2 have been studied on 18 — 20 white mice. Thearekes were spent on mice at
a time internal introduction. The compountis2 were poorly solubilize in water and was usethwi0.5%
carboxymethylcellulose solution.

The chemotherapeutic effects of compounds, 2 have been studied on 16-18 white mice during th
Staphylococcus aureus 91, 93 and Sh. Dysentergeméili 6858 infections. The experimental animalsevie usual
laboratory conditions. The supervision over angnalere spent for 10 days after introduction of drilige
infection has been obtained from the intrapeeal introduction (by 1mL volume) of bactefta 24 hours,
after the suspension had been prepared plitysiological liquid. It was used such doshich afforded
90-100 % drop of untreated animals for 24—4&&0

The compounds were introduceeros at a time, with 200mg/kg dose (Y2 MED), with®] volume, with
infection, simultaneously. The supervision overnzals was spent for 10 days. The activity of commsuis
appreciated by the total duration of experimentate's life during the supervision, expressedmige days and
percentages in the mice group in respect of maximossible duration of life. The significancedifference of
the life duration of treated and untreated ansmeds established by calculation of cfiterion [28]. In the same
conditions were tested norsulfazole and fuidnoke (1500mg/kg and 500 mg/kg doses, respectively)

RESULTSAND DISCUSSION

Antibacterial activity
The results presented in Table 1 revealed thapoomds 1, 2 exhibited obviously high antibacterial activitie
compared to the norsulfazole and furazolidogairest both Gram-positive and Gram-negative becter

The results presented in Table 2 revealed tleaatitibacterial activities of compounds2 and furazolidone
were alike (Minimum Inhibitory Concentration [®) is 39-625ug/mL), but the antibacterial activities of
compoundsl, 2 exceeded the analogous activity of norsulfazoléQ(M 1250ug/mL).
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The experimental study has shown that compouhd® possessed considerably high toxicities andndid
differ among themselves. Their absolutely lethdbse (LDQy) was 1250 mg/kg, and maximum endurable
dose (MED) was 450 mg/kg. It was necessary txifp that the compounds 2 were more toxic, than
norsulfazole and furazolidone (MED = 3000mg/kg 4000 mg/kg, respectively).

It has been established that compouid® exhibited obviously medicinal effect during théaghylococcus
infections. They added the life duration of exmpental mice 67-73% (Table 3). Analogous effectadh
furazolidone, but the advantage of compouhds was obviously in respect of norsulfazole.e3#&compounds
and furazolidone exhibited analogous high @@ during the Dysenteriae infection and siguifitly exceeded
norsulfazole.

Thus, compoundg, 2 exhibited high antibacterial activities duringethstudiesin vitro and in vivo. These
compounds, especially compoutddefinitely exceeded norsulfazole and furazolidoimecase of studin vitro.
They have analogous advantage in respect of riazsld during the studyn vivo.

Table1: Zonesof Inhibition of bacteriain mm

Compound Gram-positive bacteria Gram-negative bacteria
Number Staphylococcus aureus Escherichiacoli | Shigelladysenteriae| E. typhi Proteus vulgaris
209p| 1| 118] 25923 93 9p 0-55 Flexneri 6858, 79
1 26 | 28| 27 28 28 | 27 19 28 28 18
2 24 | 27| 26 26 27 | 26 20 27 27 18
Norsulfazole| 20 | 18 | 20 20 15| 20 12 14 16 10
Furazolidone| 20 | 22 | 24 20 22 | 22 16 20 16 14

Table2: Minimum Inhibitory Concentration (MIC)

MIC, pg/mL
Cﬁmﬁgg?d Staphylococcus aureus Staphylococcus aureus Shigella dysenteriae E.typhi
209p 25923 Flexneri 6858 79
1 39 39 39 78
2 312 312 312 625
Norsulfazole >1250 >1250 >1250 >1250
Furazolidone 39 39 39 78

Table 3: Thechemotherapeutic effects of compounds 1and 2

. . The total duration of
Bacteria Cgmﬁgg?d n?g/iz Qgi?r:glsm Ii\(/giﬁgr;tgiymg{s experimental mice's life
absolute * % prx
1 200 15 11 110/150 | 73,3 | <0,01
Staphylococcus aurey 2 200 15 10 100/150 | 66,6 | <0,01
01 Norsulfgzole 1500 5 2 20/50 40 | <0,01
Furazolidone| 500 10 7 70/100 70 | <0,01

Control — 5 — 0/50 — —
1 200 10 7 70/100 70 | <0,01
Staphylococcus aured 2 200 10 7 70/100 70 | <0,01
93 Norsulfgzole 1500 5 2 20/50 40 | <0,01
Furazolidone| 500 10 7 70/100 70 | <0,01

Control — 10 1 10/100 10 —
1 200 10 6 60/100 60 | <0,01
Sh. Dysenteriae 2 200 10 6 60/100 60 | <0,01
Flexneri 6858 Norsulfe_izole 1500 5 2 20/50 40 | <0,01
Furazolidone| 500 5 3 30/50 60 | <0,01

Control — 5 — 0/50 — —

* numerator — the gquantity of mice days in theergcoup
denominator — the maximum possible quantity aferdays for 10 days supervision
** the probable absence of difference between exmatal and control groups

CONCLUSION

The antibacterial activity of compounds?2 was tested against Gram-positive (Staphylococcusuau — 209p,
118, 1, 25923, 91, 93) and Gram-negative (Sh. Digsime Flexneri 6858, E.typhi 79, Proteus vufgdE.coli 0—
55) bacteria by the method of “diffusion in agaompoundsl, 2 exhibit obviously high antibacterial activities
compared to the norsulfazole and furazolidoagainst both Gram-positive bacteria and Gram-ineghacteria.
The antibacterial activity of synthesized compdaih 2 was tested against Gram-positive (Staphylococcresuau
209p, 25923) and Gram-negative (Sh. DysenteriagnEle 6858, E.typhi 79) bacteria by the methodsefial
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cultivation. The antibacterial activities of cpounds 1, 2 and furazolidone were alike, but the antibaater
activities of compoundd, 2 exceeded the analogous activity of norsulfazole.

Compoundsl, 2  possessed considerably high toxicity and diddiffer among themselves. They were more
toxic, than norsulfazole and furazolidone.

Compoundsdl, 2 exhibited obviously chemotherapeutic effectimiythe Staphylococcus infections. They added
the life duration of experimental mice 67—73%. lgaus effect had furazolidone, but their adaget was
obvious in respect of norsulfazole. These caimgs and furazolidone exhibited analogoush lagtivity
during the Dysenteriae infection and signifitpetceeded norsulfazole.

Acknowledgement
We are grateful to Armenia state purposeful progng “Synthesis of substances with new properties fr
Armenian natural raw material” (code — 041027).

REFERENCES

[1] J.J. Ortega, E. Zubia, J.M. Ocana, S. NaradjdSalva,Tetrahedron 2000, 56, 3963—-3967.

[2]3.P. Surivet, J.M. Vateld@etrahedron Letf 1996, 37, 4373-4376.

[3] J.H. Jung, S. Pummangura, S. Chaichantipy@hPatarapanich, P.E. Fanwick, C.J. Chang, J.dLadghlin,
Tetrahedron1990, 46, 5043-5054.

[4]B.S. Dawidson, C.M. Ireland,J. Nat. Prod, 1990, 53, 1036-1038.

[ 5]S. Miao, R.J. Andersen)]. Org. Chem.1991, 56, 6275-6280.

[6]F. Bohlmann, G. Brindopke, R. Rasto@hytochemistryl982, 21, 695-699.

[7] A.A. Avetisyan, M.T. DangyanUsp. Khim., 1977, 46, 1250-1278.

[8] A.A. Avetisyan, G.G. TokmajyankKhim. Geterotsikl. Soedinl987, 6, 723—739.

[9] A.A. Avetisyan, G.G. TokmajyanChem. J. Arm.1993, 46, 219-236.

[10] P.G. Marshallin In: Rodd EH (ed) Chemistry adfrbon compounds, vol 1ID, chapter Elsevier, Nearky
1970.

[11] J.B. Siddall, US Pated®72, 3700694; Chem. Abstr. 1973, 78, 43254.

[12] G. B. Payne, US Patetf®¥65, 3177227; Chem. Abstr. 1965, 63, 6866e.

[13]T. Laduwahetty, Contemp. Org. Synthl995, 2, 133-149.

[14]1. Collins, Contemp. Org. Synth.1996, 3, 295-321.

[15]R.C. Larock, B. Reifling,J. Org. Chem.1978, 43, 131-137 (and references therein).

[16] D. Caine ,F. Stephen, V.C. UckachukawaOrg. Chem.1983, 48, 740-741.

[17]R. Desmond, U. Dolling, B. Marcune, R. Tillydd, Tschaen, World Patet996, W096/08482; Chem. Abstr.
1996,125, P86474.

[18] Y.S. RaoChem. Rey1964, 64, 353-388.

[19] Y.S. RaoChem. Rey1976, 76, 625-694.

[20] R. Garzelli, S. Samaritani, C. Malangagtrahedron 2008, 64, 4183-4186(and references therein).
[21] M.V. Nora De SouzaMini-Rev. Org. Chem?2005, 2, 139-145 (and references therein).

[22] F. Bellina, R. RossiCurr. Org. Chem.2004, 8, 1089-1103.

[23] A.A. Avetisyan, G.G. Tokmajyan, L.V. Karagan, Scientific Records of Yerevan State Univer&ing3, 1,
80-85.

[24] M. Gerol'd; Antibiotics [in Russian], Meditsa, Moscow,1966, 93—-101.

[25] N.S Egorov; Basics of Studies about AntibiofjtsRussian], Vishaya shkola, Mosco879, 168—-176
[26] G.N. Pershin; Methods of Experimental Chemeoapy [in Russian], Medgiz, Mosco®971, 106—-138.

[27] M.D. Mashkovski;Medicinal agents [in Russian], Meditsina, Mosc&®86, 277, 302.

[28] M. L. Belenky; Elements of quantitative eséition of pharmacological effect [in Russian], Rifj@69, 29-37.

184
www.scholarsresearchlibrary.com



