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METAL-ORGANSKE UMREZENE STRUKTURE SREBRA(I) SA
POTENCIJALNIM ANTIMIKROBNIM SVOJSTVIMA

0. R. Klisuri¢? N. R. Filipovi¢ ®, A. S. MaleSevié ¢, T. R. Todorovi¢ ©

& Departman za fiziku, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Trg
Dositeja Obradovica 4, Novi Sad, Srbija; b Poljoprivredni fakultet Univerzitet u
Beogradu, Nemanjina 6, Beograd—Zemun, Srbija; ¢ Hemijski fakultet, Univerzitet u
Beogradu, Studentski trg 12-16, Beograd, Srbija;

e-mail: olivera.klisuric@df.uns.ac.rs

Jedan od glavnih svetskih problema u javnom zdravlju predstavlja pojava novih otpornih
sojeva mikroba. Stoga je potreba za novim antimikrobnim agesima pravi izazov. Metal-
organske umreZene strukture (engl. metal-organic frameworks, MOFs) se mogu smatrati
obec¢avaju¢im antimikrobnim agensima stoga Sto njihove neorganske i organske
komponente mogu da obezbede platformu za visoku antimikrobnu aktivnost. Tokom
proteklih godina, nova jedinjenja srebra, uklju¢ujuéi i nove materijale, su se pokazala
kao snazni antimikrobni agensi [1]. Uzimajué¢i ovo u obzir, sintetisana su c¢etiri nova

MOF-a srebra(l) sa derivatima
AgNO;

TR {[Ag(L1),]NOs}, (1) tiomorfo!!na i piperazina (Sh_ema}

R 1) koji su  okarakterisani

X AgClOy4 ([Ag(L1,ICI0,, (2) rend_genskom_ _ struktL_Jrnom
H,0, reflux analizom. Antimikrobna aktivnost

[ j - AgBF, je_odre_der_1a na osam bakterijskih
N m—— {[Ag(L1)2]BF4}, (3) sojeva i tri soja gljivica. _Ko_mpleks

| Ag‘N03 4 je pokazao dobru antimikrobnu

CN ——=—2— ([Ag(L2),]NO; x H,0},(4) aktivnost na svim testiranim
EtOH, reflux . ik .
X=5.LI sojevima mikroorganizama.
X =N-CN, L2

Shema 1. Pojednostavljen prikaz sinteze MOF-ova.

Odabrani kristalografski podaci i detalji utaénjavanja:

1: CyH1sAgN,S, tetragonalni sistem, P—-42,m, a = 13,1512(5) A, ¢ = 4,3773(3) A,
V = 757,07(8) A% Z = 2, u = 1,59 mm™. Finalni R faktor je 3,3% za 837 nezavisnih
refleksija 1 48 parametara. Zbog neodredenosti polozaja nitratni jon je uklonjen iz
strukturnog modela uz pomo¢ SQUEEZE proracuna.

2: CyoH16AgBF,4N,S,, tetragonalni sistem, P—-42,m, a = 13,1613(6) A, ¢ = 4,4326(6) A,
V = 767,81(13) A3, Z = 2, 1 = 13,49 mm™. Finalni R faktor je 3,6% za 799 nezavisnih
refleksija i 58 parametara.

3: CyoH16AgCIN,0,S,, tetragonalni sistem, P—-42,m, a = 13,1198(3) A, ¢ = 4,6860(2) A,
V = 806,60(5) A%, Z =2, u = 14,18 mm™. Finalni R faktor je 2,7% za 710 nezavisnih
refleksija i 59 parametara.

4: CpyHigAgNgO,, trikliniéni sistem, P-1, a = 6,6706(4) A, b = 10,5894(9) A,
c =13,5484(11) A, o= 91,104(7)°, B = 99,965(5)°, y = 103,416(6)°, V = 915,10(12) A,
Z =2, =114 mm™. Finalni R faktor je 5,6% za 4118 nezavisnih refleksija i 243
parametara.

[1] Mathieu Berchel et al. New J.Chem., 35 (2011) 1000-1003.
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SILVER(1)-BASED METAL-ORGANIC FRAMEWORKS
WITH POTENTIAL ANTIMICROBIAL PROPERTIES

0. R. Klisuri¢?, N. R. Filipovi¢ °, A. S. MaleSevi¢ ¢, T. R. Todorovi¢ ©
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Obradoviéa 4, Novi Sad, Serbia; ® Faculty of Agriculture, University of Belgrade,
Nemanjina 6, Belgrade-Zemun, Serbia; © Faculty of Chemistry,University of Belgrade,
Studentski trg 12-16, Belgrade, Serbia
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Resistant microbial strains are continuously emerging which is one of the major
worldwide public health concerns. The need for new antimicrobial agents is a real
challenge. Metal-organic frameworks (MOFs) can be considered as promising
antimicrobial materials because their inorganic and organic components can provide
platforms to generate high potent antimicrobial activity. Over recent years, new silver
compounds, including new materials, have been proposed as potent antimicrobial agents
[1]. Taking this into account, four

—be(ingl3ux {[Ag(L1):INOs}, (1) new silver-based MOFs  were

synthesized (Scheme 1), using

. | AClOs {[Ag(L1),]C10,4}, (2) thiomorpholine and piperazine
H,0, reflux derivatives as ligands, and

] AgBF, charac_terized by X-ray (_jiffracti(_)n

1.0 rofime ABLDIBES, () analysis.  The  antimicrobial

= activity was evaluated on eight

CN |_ANO, {[Ag(L2),]JNO; x H,0},(4) bacterial and three fungi strains.
X=S.L1 BIOH, reflux Complex 4 has good antimicropial
X= N-éN, L2 activity on all studied

microorganisms.
Scheme 1. Simplified representation of MOFs syntheses.

Selected crystallographic data and refinement details:

1: CyoH16AgN,S, tetragonal system, P-42,:m, a = 13.1512(5) A, ¢ = 4.3773(3) A,
V =757.07(8) A%, Z = 2, x = 1.59 mm™. The final R factor is 3.3% for 837 independent
reflections and 48 parameters. A SQUEEZE calculation removed the nitrate anion from
the structure model for it’s disorder.

2: C1oH16AgBF,N,S,, tetragonal system, P-42,m, a = 13.1613(6) A, ¢ = 4.4326(6) A,
V = 767.81(13) A% Z = 2, u = 13.49 mm™. The final R factor is 3.6% for 799
independent reflections and 58 parameters.

3: CyoH16AgCIN,O,S,, tetragonal system, P-42;m, a = 13.1198(3) A, ¢ = 4.6860(2) A,
V =806.60(5) A®, Z =2, u = 14.18 mm™. The final R factor is 2.7% for 710 independent
reflections and 59 parameters.

4: CpHigAgNgO,, triclinic system, P-1, a = 6.6706(4) A, b = 10.5894(9) A,
c =13.5484(11) A, o = 91.104(7)°, B = 99.965(5)°, y = 103.416(6)°, V = 915.10(12) A,
Z =2, u=1.14 mm™ The final R factor is 5.6% for 4118 independent reflections and
243 parameters.

[1] Mathieu Berchel et al. New J.Chem., 35 (2011) 1000-1003.
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