Anexa 1
Rezumatul activititii si a rezultatelor obtinute in proiect

Cifrul proiectului 24.80012.5007.14TC
Denumirea Proiectului Molecule bioactive cu potential de aplicare in calitate de agenti

antimicrobieni si antifungici ce contin fragmente din compusi naturali sau medicamente
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Au fost sintetizate trei tiosemicarbazone noi: 4-(4-acetamidofenil)tiosemicarbazona 5-bromo-2-
hidroxibenzaldehidei (HoL, 4-(4-acetamidofenil)tiosemicarbazona 3,5-dibromo-2-
hidroxibenzaldehidei (H.L?) si 4-(biciclo[2.2.1]heptan-2-il)tiosemicarbazona 2-benzoilpiridinei
(HL?). Aceste substante au fost caracterizate utilizand: spectroscopia 'H, '*C RMN si FTIR,
determinarea temperaturii de topire si a factorului de retentie. Pe baza tiosemicarbazonelor
obtinute, au fost sintetizati 34 compusi coordinativi ai cuprului(Il), nichelului(Il), cobaltului(III) si
fierului(IIl). Pentru acestia a fost realizatd analiza continutului de metal, in urma careia a fost
determinatd compozitia complecsilor: [Cu(HL?)(H0)]X (X = CI, Br, NOs, ClOys),
[Cu(L"*)H,0], [Ni(HL"?),]; [M(HL!),]NO; (M = Co**, Fe*"), [Cu(HL'?)(A)]NO3 (A = o-Phen,
2,2’-Bpy, 3.,4-Lut), [Cu(L>)X] (X = CI, NO3), {[Cu(L*)(CHCL,COO)]}n, [Ni(HL?)2](NO3)s,
[M(L*)2]NO3; (M = Fe**, Co*"), [M(L*)2]C1 (M = Fe’**, Co*"), [Cu(L*)(A)]NO; (A = o-Phen, B-Pic,
.em? mol! ce corespunde electrolitilor de tipul 1:1, dar compusii coordinativi [Cu(L'*)H>O],
[Ni(HL'2),] sunt neelectroliti (A=3-5 Q!-cm?*-mol). Analiza spectrelor FTIR pentru compusii
coordinativi sintetizati confirma ca tiosemicarbazonele obtinute actioneaza ca liganzi tridentati si
se coordineaza la metal prin ONS atomi donori.

Pentru compusii coordinativi, a fost studiatd activitatea antimicrobiand Tmpotriva
microorganismelor Gram-pozitive Staphylococcus aureus si Bacillus cereus, a celor Gram-
negative Escherichia coli s1 Acinetobacter baumannii, precum si activitatea antifungica Impotriva
speciilor Candida albicans, Candida krusei si Cryptococcus neoformans. Rezultatele au aratat ca
compusii sintetizati sunt mai activi Impotriva microorganismelor Gram-pozitive si in cazul
compusilor coordinativi pe baza 4-(biciclo[2.2.1]heptan-2-il)tiosemicarbazona 2-benzoilpiridinei,
impotriva fungi. Compusii cuprului(Il) sunt mai active decat compusii coordinativi cu alte metale.
Activitatea complecsilor este influentatd si de natura anionului acid. Activitatea creste astfel:
pentru complexele cu HoL! ale cuprului(IT): Br = NO3™ > ClOx4’, pentru complecsii cu HoL?: NOs™
> ClO4 > Br > CI, iar pentru complecsii cu HL*: CHCI,COO™ > NOs > CI". Complecsii [Cu
(HL')(H,0)]Br, [Cu(HL")(H20)]NOs si [Cu(L*)CI] s-au dovedit a fi mai active impotriva
microorganismului Staphylococcus aureus decat tetraciclina, un antibiotic cu spectru larg utilizat
in medicind. Complecsii cuprului(Il) cu HL? depasesc activitatea antifungici a fluconazolului, un
medicament antifungic bine cunoscut.
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Three new thiosemicarbazones were synthesized: 5-bromo-2-hydroxybenzaldehyde 4-(4-
acetamidophenyl)thiosemicarbazone ~ (H:L'),  3,5-dibromo-2-hydroxybenzaldehyde  4-(4-
acetamidophenyl)thiosemicarbazone (H.L?) and 2-benzoylpyridine 4-(bicyclo[2.2.1]heptan-2-
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yl)thiosemicarbazone (HL?). These substances were characterized using 'H and °C NMR, FTIR
spectroscopy, melting point determination, and retention factor measurement. Based on the
obtained thiosemicarbazones, 34 coordination compounds of copper(ll), nickel(Il), cobalt(III),
and iron(I1) were synthesized. Metal content analysis was performed, and the composition of the
complexes was determined as follows: [Cu(HL'?)(H0)]X (X = CI, Br, NOy, CIOy),
[Cu(L)H20], [Ni(HL'?)]; [M(HL'?1]NO; (M = Co**, Fe’"), [Cu(HL'#)(A)]NOs (A = o-Phen,
2,2-Bpy, 3.4-Lut), [Cu(L>)X] (X = CI, NOs), {[Cu(L*)(CHC.COO)]}n, [Ni(HL*)2](NO3)2,
[M(L*:2]NOs (M = Fe*', Co*), [M(L*)]Cl (M = Fe*", Co>), [Cu(L*)(A)INOs (A = o-Phen, B-Pic,
3,5-Lut, 3,4-Lut). The measured molar electrical conductivity values ranged from 46 to 80 €
L.em?mol”, corresponding to 1:1 electrolytes, coordination compounds [Cu(L'?)H:0],
[Ni(HL'?),] are non-electrolytes (2=3-5 Q'-cm? mol™). FTIR spectra analysis for the synthesized
coordination compounds confirmed that the thiosemicarbazones act as tridentate ligands,
coordinating to the metal via ONS donor atoms. '

The antimicrobial activity of the coordination compounds was studied against Gram-positive
microorganisms Staphylococcus aureus and Bacillus cereus, Gram-negative microorganisms
Escherichia coli and Acinetobacter baumannii, and antifungal activity against Candida albicans,
Candida krusei, and Cryptococcus neoformans. The results showed that the synthesized
compounds are more active towards Gram-positive microorganisms and in the case of
coordination compounds based on 4-(bicyclo[2.2.1]heptan-2-yl)thiosemicarbazone  2-
benzoylpyridine, are more active towards fungi. Copper(II) compounds are more active than
coordination compounds with other metals. The activity of the complexes is also influenced by
the nature of the acid residue. The activity increases as follows: for copper(Il) complexes with
HoL': Br- = NOs~ > ClO«4~, for copper(Il) complexes with H2L?: NOs~> ClO4~ > Br~ > CI-, and for
copper(Il) complexes with HL?: CHCL,COO™ > NOs™ > CI'. The complexes [Cu(H20)(HL")Br],
[Cu(H20)(HL")NO3] and [Cu(L*)CI] were found to be more active against Staphylococcus aureus
than tetracycline, a broad-spectrum antibiotic widely used in medicine. Copper(Il) complexes
with HL? exceed the antifungal activity of fluconazole, a well-known antifungal drug.
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