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ABSTRACT

In this work, a series of ferrocene methyl alkyl imidazolium compounds salts were
prepared, and their electrochemical properties and biological activities were studied. The
preparatory steps included synthesizing the compounds from ferrocene methyl and imidazole,
and using alkylation reactions with different alkyl groups to form the salts. The chemical
structures of the compounds were analyzed using spectroscopic techniques such as Fourier-
transform infrared (FTIR) and NMR *H spectroscopy’s. To study the electrochemical behavior
of the compounds, cyclic voltammetry was employed to analyze their oxidation and reduction
behaviors. The results showed that the electronic effects of the imidazolium group on
ferrocene significantly influenced the oxidation and reduction properties of these compounds.
Additionally, the compounds Imi C2H5 and Imi ph exhibited antifungal activity against
Alternaria sp., and also demonstrated antibacterial activity against MRSA, highlighting their
potential as new and effective antibiotics against antibiotic-resistant bacteria. The findings call
for further studies to elucidate the mechanisms underlying the biological activity of these
compounds and to assess their efficacy in various medical applications.

Key words: salts, ferrocene, MRSA, Alte



[BMIM][BF,]
[BMIM][PF¢]
(EMIM) (F), 2.3HF
FcEImC1
[MIMBS] [OTf]
[bmim]OH
[Csmim][BF,]
[Camim][CI]
[Comim] [PF¢]
[C2mim] [BF4]
[EMIm] [BF4]
[CAmpyr] [NTT;]
[HEMIm] [BF4]

b-Abréviations
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el sy 3l 55ay
tétrafluoroborate de Butyl-1-méthyl-3-imidazolium

hexafluorophosphate de 1-Butyl-3-methylimidazolium

Fluorure de 1-éthyl-3- méthyl imidazolium

Chlorure de 1-(méthylferrocényl)-3-méthyl- imidazolium

Sulfate de 1-(4-sulfonic acid)butyl-3-méthylimidazolium hydrogéne
hydroxide de 1-butyl-3-methylimidazolium

tetrafluoroborate del-butyl-3-methyl-1-imidazolium

Chlorure de 1-butyl-3-methyl-1-imidazolium
hexafluorophosphate de 1-éthyl-3-méthylimidazolium
tétrafluoroborate de 1-éthyl-3-méthylimidazolium
Tétrafluoroborate de 1-méthyl,3-éthylimidazolium
1-butyl-1-methylpyrrolidinium bis(trifluoromethylsulfonyl)imide

tétrafluoroborate de 1- (2-hydroxyéthyl) -3-méthyl imidazolium

PCs Polymeres conducteurs ATC  acide trichloracétique
PEDOT Poly (3,4-éthylenedioxythiophene) NHC  N-hétérocyclique carbéne
MEB Microscopie électronique a balayage TfOH Acide triflique
PMDOB Poly (1,2-méthylénedioxybenzene) Et,O Ether diéthylique
SWCNT Single-walled nanotubes (nanotube de carbone ECS  Electrode a calomel saturé
monofeuillet)
LI-EPC Electrode en pate de carbone modifiée par liquide THF  Tétrahydrofurane
ionique
GPB Graphite du plan basal DMF N, N-diméthylformamide
SWv voltampérométrie différentielle a onde carrée Cp,Fe Ferrocéne
RMN Résonance magnétique nucléaire EPC  Electrode en pate de

carbone
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CCM Chromatographie sur couche mince
O izl
D Coefficient de diffusion
Epc Potentiel du pic cathodique
Epcr2 Potentiel de demi-pic cathodique
Epa Potentiel du pic anodique
F Constante de Faraday (96485 C.mol ™)
I Courant

| Densité de courant

K° Vitesse de transfert de charge
A Coefficient de transfert de charge
Température

R Constante des gaz parfaits (8,314 J.mol™" .K™)
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60 -15,574 13,825 7,745966692
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3 w2t LS ol 4Ly ,¢SU1 ailiadl Wi o el
Gileadi s Nicholson iz, 55421 K' 13 :(5) s
LS all \Y AE, v K’ (cm.s™) (cm.s™) k” L sia
v | M)
1 0.02 228 0.45392881 0.06156783 0.1111
0.04 296 0.45392881 0.08707006
006 | 349,1 | 0.45392881 0.10663861
008 | 377 0.45392881 0.12313566
0.1 397 | 0.45392881 0.13766985
012 | 4308 | 0.45392881 0.15080977
2 0.02 263 0.45882203 0.0681199 0.1229
004 | 305 0.45882203 0.09633608
006 | 3341 | 0.45882203 0.11798712
008 | 3709 | 0.45882203 0.13623979
0.10 | 4039 | 0.45882203 0.15232072
012 | 4299 | 0.45882203 0.16685899
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imi CoHs (= ¢! > 0.03 ¢
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Solanum tuberosum L. ¢ Alternaria sp sk Je o3¢
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C1 : Croissance diamétrale du controle.

Pourcentage d'inhibition 1% = (C1 — C2)/C1 x 100

C2 : Croissance diamétrale du champignon en présence d'une concentration précise

(C) de I'extrait.

) 3.1.VI
alternatia k) ol 3 o JoW) xSall L) as 1(6)J 93!
R1 R2 R3 Moyenne Taux
d’inhibition %
imi CyHs 1 1.3 1.2 1.16 80.98%
imi ph 1 1 0.9 0.96 84.26%
Témoin 6.1 6.1 6.1 6.1 0
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