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Abstract

Imidazo[1,2-a]pyridinyl-chalcones represent a diverse chemical class that is found in the composition of many
drugs. Their importance is all the greater because, in addition to being a source of investigation for the search
for potential chemical compounds with anti-infective activity due to their structural similarity to natural
flavonoids or chalcones, they contribute to the development of numerous drugs with various biological
activities. This study focused on the pharmacochemical investigation of new derivatives with a structure of 1-
(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one, which were evaluated in-vitro for their
antifungal activity. The results from these evaluations made it possible, on the one hand, to establish the
structure-activity relationships of the synthesized molecules and, on the other hand, to demonstrate their
antifungal activities through comparisons made between their Minimum Inhibitory Concentrations (MIC) and
that of fluconazole or itraconazole identified as reference products. Thus, 9 compounds, derivatives of (E)-1-
(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one, showed MIC ranging from 19.6 uM to 47

uM with excellent antifungal activities against Candida krusei.
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I. Introduction

The synthesis of new compounds of the imidazo[l,2-a]pyridinyl-chalcone type with various
substitutions and their structural analogues plays a crucial role in the development of new drugs with diverse
biological activities (1,2,3). In sub-Saharan Africa, despite the efforts and resources made available to
successfully implement various health policies, such as the targeted free initiative for certain medications (4,5),

access to effective drug therapy remains a real challenge for vulnerable populations (6,7).

Also, the resurgence of the HIV epidemic (8,9,10) has contributed to the increase of certain fungal
infections attributed to non-albicans Candida (NAC) species such as Candida krusei (11). Indeed, Candida
krusei is an opportunistic fungus, commensal to the digestive, respiratory and urogenital mucosa. It can be
responsible for potentially fatal invasive candidiasis infections observed in some immunocompromised patients
(12,13), as well as in patients with hematological diseases or those undergoing prolonged azole prophylaxis

against fungal infections(14).

Furthermore, to address the shortage of certain drugs often considered ineffective or too costly, our

research has focused on the synthesis of suitable therapeutic alternatives.

II. Methodology

The methodology was built around two main steps, the first of which involved the chemical synthesis
of derivatives of 1-(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one, while the second
focused on their in vitro evaluation against clinical fungal strains of Candida krusei using the standard

microdilution method.

CHEMICAL SYNTHESIS

Synthesis Strategy

The chemical synthesis strategy implemented allowed the development of chemical derivatives of 1-
(2,6-dimethylimidazo[ 1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one involving various condensation reactions
(15). Indeed, the first condensation reaction occurs between 2-amino-5-methylpyridine and 3-chloropentan-2,4-
dione in an ethanolic medium and under heat with stirring, resulting in the chemical synthesis of 2,6-dimethyl-
3-acetyl-imidazo[1,2-a]pyridine.(15). The second condensation is carried out with the previously obtained
product, namely 2,6-dimethyl-3-acetyl-imidazo[1,2-a]pyridine, in the presence of a benzaldehyde derivative in

a basic medium to yield 1-(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one (Scheme 1) (16).

DOI: 10.9790/ 3008-2006022633 www.iosrjournals.org 27 | Page



Synthesis Of New Imidazo [1,2-A] Pyridinyl-Chalcone Derivatives With Various Substitutions

: . CH
N CHy }1: ’ =y
Tk
EoE & “ N EtOH/NaOH | — M 7
RS oHy 1R G N
; N
=N OHC Ta
Reﬂ\l'{ — o — o]
HiC H;C
S-methylpyridin-2-amine  3.chloropentane-2 d-dione  1-(2 6-dimethylimidazo[ 1, 2-alpyridin. 3-yljethan-1-one Dérivé du 1-(2,6-dimethylimidazo[1,2-a]pyridin-3-y1)-3-phenylprop-2-ex
Compound 9

Figure 1 : Overall synthesis diagram

Synthesized Products

The different condensation reactions involved allowed the synthesis of nine derivatives of 1

dimethylimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one (scheme 2)

9a H(47%)

9b 4-Cl(58,7%)

9c 3-Cl (62%)

od 3-CH3 (67%)

9¢ 4-CH3 (53,5%)

of 4-N(CH3)2 (56%)
Compound 9 9g 4-F (51.8%)

Oh 2.4-diOCH3 (49.3%
oi 2-OH (49.7%)

Figure 2 : Derivatives of 1-(2,6-dimethylimidazo[1,2-a|pyridin-3-yl)-3-phenylprop-2-en-1-one

III.  Biological Method
Principle

1-1-one

-(2,6-

The general principle is to incubate a suspension of the fungus to be tested in the presence of a series

of increasing concentrations of the antifungal according to a geometric progression with a ratio of 2 (Table 1)

and to determine the minimum inhibitory concentration (MIC), which corresponds to the lowest concentration

of the antifungal or the experimental synthetic molecule capable of partially inhibiting (for fungistatic

antifungals) or completely inhibiting (for fungicidal antifungals) the growth of the fungus. These techniques are

generally carried out on 96-well microtiter plates with a "U" shape (17).

Table I: Range of Dilution and Concentration

Range of dilution Concentration (pg/ml) Range of dilution Concentration (pg/ml)
1 100 6 3.125
2 50 7 1.5625
3 25 8 0.78125
4 12.5 9 0.390625
5 6.25 10 0.1953125
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Operating Mode
Preparation of Synthesized Chemical Extracts (Chalcones)

The stock solutions of the different synthetic chemical extracts are prepared individually with
Dimethylsulfoxide (DMSO) to give a working solution SO at a concentration of 1 mg/ml. This SO solution is
obtained by using 150 pl of the S1 suspension added to 1350 ul of DMSO.

The S1 suspension for each molecule to be tested is prepared by mixing 1 mg of the synthetic molecule
with 1 ml of DMSO. Then, the SO solution is diluted in the enrichment broth B0 to obtain an S2 solution at a
concentration of 10 pg/ml.

Next, 100 pl of the S2 solution is placed in all the wells of the first column.

Additionally, 50 pl of the yeast-free culture broth, called BO, is distributed into all the wells except
those in the first column and the last two columns to serve as a control.

Perform microdilution by taking 50 pl from the well of the previous column each time, starting with
column 1, to fill the wells of the following columns while respecting the order and direction of dilution. Add 50

pl of broth/inoculum B3 to all wells and let the plates incubate at 30°C for 48 hours.

Preparation of the Inoculum

Candida and Aspergillus cultures are grown on Sabouraud-Chloramphenicol agar at 30°C for 48 hours.
Pick 1 to 3 colonies and inoculate them into 50 ml of a Tryptone-soy enrichment broth called BO for 12 hours at
room temperature to form broth B1. Then take 10 ml of the enrichment broth B1 and add it to 50 ml of a new
Tryptone-Soy broth, creating broth B2, which should be kept under agitation at room temperature for 6 hours.

For the tests, 5 ml of broth B2 should be added to 50 ml of a new B0 broth to dilute it and obtain an
inoculum B3 containing about a hundred fungal cells per milliliter, counted using a Malassez cell.

Malassez cells are devices used to quantify the number of cells in suspension in a solution, allowing
for precise cell counting.The reading of the MIC is done after adding 40 pl of an aqueous solution of
tetrazolium salt (MTT) to be evenly distributed in each well 2 hours beforehand. Aqueous MTT solution = 25
mg of MTT + 10 ml of sterile distilled water.

IV.  Results
The analysis of the therapeutic effectiveness of the evaluated molecules was determined based on the

MIC value of fluconazole, identified as the reference molecule.

Table 2: MIC Results of the Evaluated Molecules on Candida krusei

Molecules to be tested MIC(ul/ml) MIC(ng/ml)
9a 452 12.5
9b 40.2 12.5
9¢ 40.2 12.5
9d 43 12.5
9e 43 12.5
of 19.6 12.5
9g 425 12.5
%h 37.2 12.5
9i 47 12.5
Fluconazole 40.8 12.5
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Figure 3: MIC Comparison Diagram

V. Discussion

The molecules evaluated in vitro on Candida krusei fungal strains allowed for the identification of
different therapeutic activities depending on their fungal sensitivity. Indeed, compounds 9a, 9d, 9¢, 9g, and 9i,
carrying respectively hydrogen, 3-methyl, 4-methyl, 4-fluoro, and 2-hydroxy groups on the benzene ring of the
phenyl-propenone chain, showed relative fungal sensitivity with MIC values statistically close to the reference
molecule, which is 40.8 uM. Meanwhile, molecules 9b, 9c, and 9h, carrying 4-chloro, 3-chloro, and 4-
dimethylamino groups, stood out with MIC thresholds lower than that of fluconazole, indicating greater fungal
sensitivity than fluconazole and consequently good antifungal activity against Candida krusei.

Moreover, molecule 9f, whose MIC threshold value is half that of fluconazole, demonstrated very high
sensitivity, resulting in excellent antifungal performance.

The evaluation of the antifungal activities of the synthesized molecules against the species Candida
krusei showed that the introduction of functional groups on the benzene homocycle of the phenyl-prop-2-en-1-

one group was beneficial for developing antifungal activities equal to or greater than those of fluconazole.

VI.  Conclusion
The pharmacochemical method for designing new drug candidates has led to the development of ten
molecules with good Minimum Inhibitory Concentrations comparable to that of fluconazole, correlated with

excellent antifungal activities. Favorable structural elements

Analyses Spectroscopiques

Synthese Générale des Dérives du (E)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)-3-phénylprop-2-¢én-1-one

Mode Opératoire Général
1-acetyl-2,6-dimethyl-imidazo[1,2-a]pyridin (1 eq; 300 mg; 2 mmol) was dissolved in 10 ml of ethanol
under magnetic stirring. To this mixture, a 20% sodium hydroxide solution and a benzaldehyde derivative (1.5

eq; 0.002 mol) were added. The reaction was allowed to stir for 24 hours. Subsequently, the obtained product
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was treated with dilute hydrochloric acid, filtered, and then dried at room temperature. The yields obtained are

related to the nature of the substituents present on the benzaldehyde.

(E)-1-(2,6-dimethyl-2,3-dihydroimidazo[1,2-a]pyridin-3-yl)-3-phenylprop-2-en-1-one 9a
Analysis

RMN 1H (300 MHz, DMSO) & 9,70 (s, J = 2,1 Hz, 1H) ; 7,89 (d, J = 13,4 Hz, 1H) ; 7,75-7,84 (m, 4H)
; 7,70 (dd,1H) ;7,65 (d,1H) ; 7,53 (d, J = 13,4 Hz, 1H) , ; 7,45 (d,1H); 2,53 (s, 3H) ; 2,31 (s, 3H)

RMN 13C (75 MHz, DMSO) 8 172, 14 ; 156,45 ; 155,53 ; 141,40 ; 138, 37 ; 134,46 ; 134,74 ; 130,48 ;
130,50 ; 128,83 ; 127,19 ; 126,35 ; 125,92 ; 123,54 ; 119,20 ; 25,54 ; 22, 63 ; 14,94.

(E)-3-(4-chlorophényl)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)prop-2-én-1-one 9b
Analysis

RMN 1H (300 MHz, DMSO) & 9,76 (s, J = 2,2 Hz, 1H) ; 7,93 (d, J = 13,6 Hz, 1H) ; 7,70-7,79 (m, 4H)
;7,84 (d,1H) ; 7,63 (d, J= 13,6 Hz, 1H) , 7,53 (d,1H) ; 2,83 (s, 3H) ; 2,51 (s, 3H)

RMN 13C (75 MHz, DMSO) & 176, 14 ; 154,45 ; 153,5 ; 140,40 ; 139, 32 ; 133,46 ; 130,74 ; 130,18 ;
130,00 ; 128,03 ; 127,09 ; 126,31 ; 125,98 ; 121,54 ; 117,20 ; 24,54 ; 22, 63 ; 17,94.

(E)-3-(3-chlorophényl)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)prop-2-én-1-one 9¢
Analysis

RMN 'H (300 MHz, DMSO) 8 9,74 (s, J = 2,1 Hz, 1H) ; 7,93 (d, J = 13,6 Hz, 1H) ; 7,70-7,79 (m, 4H)
;7,84 (d,1H) ; 7,63 (d, J = 13,6 Hz, 1H) , 7,53 (d,1H) ; 2,83 (s, 3H) ; 2,51 (s, 3H)

RMN B3C (75 MHz, DMSO) 8 176, 14 ; 154,45 ; 153,5 ; 140,40 ; 139, 32 ; 133,46 ; 130,74 ; 130,18 ;
130,00 ; 128,03 ; 127,09 ; 126,31 ; 125,98 ; 121,54 ; 117,20 ; 24,54 ; 22, 63 ; 17,94.

(E)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)-3-(m-tolyl)prop-2-én-1-one 9d
Analysis

RMN 'H (300 MHz, DMSO) 6 9,75 (s, J = 2,1 Hz, 1H) ; 7,87 (d, J = 14,4 Hz, 1H), 7,62-7;78 (m, 5H) ;
7,56 (d,J = 14,4 Hz, 1H) ; 7,16 (s,1H) ; 2,81 (s, 3H) ; 2,37 (s, 3H) 2,18 (s, 3H)

RMN 3C (75 MHz, DMSO) & 182,43 ; 158,73 ; 155,26 ; 142,29 ; 140,41 ;139,75 ; 133,38 ; 131,22 ;
130,01 ; 129,02 ; 128,88 ; 125,97 ; 125,73 ; 124,54 ;123,4; 117,18 ; 21,16 ; 19, 48 ; 18,45.

(E)-1-(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-(p-tolyl)prop-2-en-1-one 9e
Analysis

RMN IH (300 MHz, DMSO) 6 9,74 (s, J = 2,1 Hz, 1H) ; 7,93 (d, J = 13,4 Hz, 1H) ; 7,76-7,85 (m, 4H)
;7,64 (d,1H) ; 7,53 (d, I = 13,4 Hz, 1H) ; 7,45 (d,1H) 7,45 (s,3H); 2,53 (s, 3H) ; 2,31 (s, 3H)

RMN 13C (75 MHz, DMSO) 6 175, 14 ; 157,45 ; 156,54 ; 142,40 ; 149, 37 ; 134,46 ; 134,75 ; 132,48 ;
130,50 ; 128,83 ; 127,19 ; 126,32 ; 124,32 ; 122,54 ; 118,20 ; 26,54 ; 23, 64 ; 15,94.

(E)-3-(4-(diméthylamino)phényl)-1-(2,6-diméthylimidazo[1,2-a|pyridin-3-yl)prop-2-én-1-one 9f
Analysis

RMN 'H (DMSO-d6, 8 ppm) : 9,60 (s, J = 4,5 Hz, 1H) ; 7,87 (d, J = 16,3 Hz, 1H) ; 7,52-6,69 (m, 6H)
;7,48 (d, J = 16,3 Hz, 1H) ; 2,89-2,86 (s, 6H) ;2,85 (s, 3H) , 2,65 (s, 3H)

RMN B3C (DMSO-d6, & ppm) : 189,38 ; 177,83 ; 158,62 ; 155,65 ; 152,46 ; 143,45 ; 139,40 ; 133,71 ;
128,31 ;125,37 ; 125,36 ; 124,84 ; 122,76 ; 121,30 ; 114,68 ; 37,20 ; 24,34 ; 18,10.
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(E)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)-3-(4-fluorophényl)prop-2-én-1-one 9g
Analysis

RMN 'H (300 MHz, CDCI3) 8 9,89 (s, J = 3,0 Hz, 1H) ; 7,80 (d, J = 15,7 Hz, 1H) ; 6,6-7,51 (m,6H) ;
7,48 (d, J= 15,7 Hz, 1H) ; 2,90 (s,3H) ; 2,58 (s,3H).

RMN B3C (75 MHz, CDCI3) & 178,87 ; 157,42 ; 143,76 ; 137,25 ; 136,42 ; 128,22 ; 125,82 ; 118,75 ;
115,47 ; 98,33 ; 86,75 ; 78,52 ; 55,84 ; 53,75 ;41,32 ; 18,53.

(E)-1-(2,6-dimethylimidazo[1,2-a]pyridin-3-yl)-3-(4-fluorophenyl)prop-2-en-1-one 9h
Analysis

RMN 'H (300 MHz, DMSO) 8 9,87 (s, J = 2,1 Hz, 1H) ; 7,92 (d, J = 15,8 Hz, 1H) ; 6,65-7,85 (m, 4H)
;7,42 (s,1H) ;7,28 (d, J = 15,8 Hz, 1H) , 3,86-3,79 (s,6H) ; 2,80 (s, 3H) ; 2,63 (s, 3H) .

RMN BC (75 MHz, CDCI3) & 184,18 ; 160,45 ; 157,4 ;154,67 ; 149,32 ; 144,33 ; 139,46 ; 129,32 ;
126,32 ; 124,69 ; 118,45 ; 116,87 ; 111,37 ; 110,42 ; 97,73 ; 58,48 ; 55, 65 ; 33,70. 19,56 ; 18,36.

(E)-1-(2,6-diméthylimidazo[1,2-a]pyridin-3-yl)-3-(2-hydroxyphényl)prop-2-én-1-one 9i
Analysis
RMN 'H (300 MHz, CDCI3) & 13,19 (s, 1H) ; 9,52 (s, 1H) ; 8,47 (d, J = 14,5 Hz, 1H) ; 7,12-7,87 (m,
4H) ;7,45 (d,J = 8.3Hz; 1H) ; 6,85 (d, J = 7.9Hz; 1H) ; 6,72 (d, J = 14,5 Hz, 1H) ; 2,65 (s, 3H) ; 2;48 (s, 3H).
RMN 3C (75 MHz, CDCI3) § 166,29 ; 162,78 ; 158,98 ; 152,82 ; 139,16 ; 137,25 ; 135,72 ; 132,42 ;
127,15 ;124,37 ; 119,79 ; 117,35 ; 78,72 ; 76,53 ; 53,72; 42,38. 23,42 ; 16,87.
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