Heterocyclic Letters ‘?EE :
Vol. 9| No.4|375-383|Aug —Oct |2019

ISSN : (print) 2231-3087 / (online) 2230-9632

CODEN: HLEEAI

http://heteroletters.org

FATTY ACID DISUBSTITUTED 1, 2, 3-TRIAZOLES: MICROWAVE IRRADIATED
SYNTHESIS AND IN VITRO EVALUATION OF ANTIMICROBIAL POTENTIAL

Fatima Zohra Abdelhadi-Bessedik®, Soulef Dib”, Valérie Rolland ¢, Nadia Kambouche?,
Salima Bellahouel-Benzine® .

“Laboratoire de Synthése Organique Appliquée, Département de Chimie, Université Oranl,
BP 1524 EL Mnaouer, 31000 Oran, Algérie
®Laboratoire de Biologie des Microorganismes et de Biotechnologies, Université Oranl, BP
1524 El Mnaouer 31000 Oran, Algérie
‘IBMM UMR 5247 UM-CNRS-ENSCM, Campus Triolet Montpellier, France.
*E-mail: salimabellahouel@yahoo.fir, bellahouel.salima@univ-oranl.dz

Abstract

Fatty acid disubstituted 1,2,3-triazoles were prepared under optimum conditions via
Huisgen’s terminally induced 1,3-dipolar cycloaddition between azide and propargylic acid
under microwave irradiationsand then evaluated for their antibacterial and antifungal
properties. Use of dimethylformamide as solvent during 3 hours at temperature of 60°C and
after 3hours was the best combination to improve reaction yield. Synthesized compounds
were obtained with high yields and characterized by spectroscopy 'H and "*C nuclear
magnetic resonance NMR, high performance liquid chromatography HPLC and mass
spectrometry coupling with liquid chromatography LC-MS, their antibacterial and antifungal
activities were studied in vitro using the disc diffusion method. The results showed that the
1,4 isomer is predominant. Activity against two bacterial strains (Gram positive bacteria and
Gram negative bacteria) and two fungal strains was discussed. The obtained new triazoles
derivatives showed potential activity against assayed bacteria (Escherichia coliATCC
8739,StaphylococcusaureusATCC 6538) and fungal strain CandidaalbicansATTC 1023.

Keywords:Fatty acidl,2,3-triazole, microwave irradiation,(1,3)-dipolar
cycloaddition,antibacterial and antifungal activities.

Introduction

The 1H-1,2,3-triazole have been studied for many years as an important class of heterocyclic
compounds, and they attract considerable attention of chemists and biologists due to their use
on board a range of biological activities. More recently, they had significant interest in the
development of novel triazole Wlth anti-inflammatory'activity, anti-microbial”activity, anti-
bacterial" activity, anti-cancer” and anti-viral'as well as activities against several neglected
diseases.

375



S.Bellahouel-Benzine et al. / HeterocyclicLettersVol. 9| No.4|375-383| Aug-Oct|2019

1,2,3-triazoles are five-membered rings with three nitrogen atoms in the ring. They are
attractive prototypes because of their great stability even in a strong oxidizing and reducing
environment and also for their propensity to form a hydrogen bond increasing their solubility
which promotes binding to biomolecular targets".

Many synthetic methodologies have been developed for synthesis of the 1,2,3-triazole
moiety, the most popular reaction is the 1,3-dipolar cycloaddition™ also known as Huisgen’s
cycloaddition, between azide and terminal alkyne.Theazidedipolarophile is central structural
motifs of biological interest when they are coupled to another heterocyclic ring, they show
therapeutic potential in different domain.

Under thermal conditions the cycloaddition 1,3-dipolar was not initially often applied in
organic synthesis regarding the poor regioselectivity (1,4- and 1,5-disubstituted 1,2,3-
triazoles), heating and a long reaction time required for completion'. Because of mentioned
reasons,many research groups have showed interested in developing new synthesis methods.
A great number of publications advocated the use of microwave technology in organic
synthesis; it has been successfully applied in chemistry since 1975™ and a large number of
examples have been described in organic synthesis *. Several reviews have been published on
the application of this technique to cycloaddition reactions™. The use of microwave
irradiations has led to the introduction of new concepts in chemistry because of the
absorption and transmission energy is completely different compared to conventional heating
mode, this can lead to a significantly reduced reaction times improved yields of product,
chemioselectivity and regioselectivity™™.

In this paper, anefficient and easy cycloaddition 1.3-dipolar has been reportedfor the
synthesis of fatty acid disubstituted1,2,3-triazole,under microwave irradiations.

All synthesized compounds were characterized by spectroscopy 'H and *C nuclear magnetic
resonance NMR, high performance liquid chromatography HPLC and mass
spectrophotometry coupling with liquid chromatography LC-MS.

In continuation of this work, in vitro evaluation of 1,2,3-triazole compounds antibacterial and
antifungal potentialsagainst Escherichia coli, Staphylococcus aureus, Candida albicans and
Aspergilusnigeriscarried out.

Results and discussion

Chemistry

Firstly,the 1H-1,2,3-triazole carboxylic acids were synthetisezedby our teamthrough a 1,3-
dipolar cycloaddition between 4-azido-1-dodecyloxybenzene 4d and propargylic acid,
underthermal conditions, using DMF as solvent, after 48 h.Two regioisomers were obtained
1,4- and 1,5- disubstituted 1,2,3-triazole respectively 5d and 5d’(scheme 1).

HO,C
w0
4d
N. N
C;Hy50 N
C,H,50 N; + COH
DMF 60°C /=<
+ N. N
—con 48h C12H250/®/ N
5d

Schemel: Huisgen’s cycloaddition of propargylic acid with substituted azides under thermal
conditions
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The strategy used to access to the aryl azid (4a-e) consists into for steps synthesis (scheme
2): protection of amine function of 4-amino-phenol, etherification of hydroxyl group,
deprotection of amine function and azidation of substituted aniline.

NHCOCH, NHCOCH3
[ j [ j [ j [ j 1111 [ j
“CoHanit “CoHii NCoHapi
1 2 a-e 3 a-e 4 a-e

Scheme 2: Synthetic pathway of aryl azides 4a-e. (i) Acetic anhydride, H,O, 115°C, 24h. (ii)
CoHoniBr (n=6,7,8,12,14), K,CO3, butanone,80°C,48h. (iii) HCl, H,O,reflux,24h. (iiii) HCI,
HQO, NaNOQ, NaN3 5 O—SOC, 2h.

In order to reduce the reaction times, the effect of microwave irradiation on the reactions
hasbeen examined. The aryl azides 4d were simply heated under microwave in the presence
of 2 equivalents of propargylic acid, by varying temperature of 60°, 80°, or 100°C, and
reaction time 3,6 or 12 hours.The results are shown in Table 1.

Table 1: Optimization of operating conditions for the preparation of (5 d) and ( 5d’) under
microwave irradiations.

Entries Conditions T(° C) time (h) Yields 5d (%) Yields 5d' (%)
1 Thermal 60 48h 74 11
condition
2 3 70 15
3 M.W 60 6 62 24
4 12 71 28
5 65 25
6 M.W 80 6 71 20
7 12 57 34
8 73 16
9 M.W 100 6 62 29
10 12 83 12

Where as good results were obtained 70% of (5d) just after 3h ( Table 1: entry 2)
comparing with thermal conditions 74% after 48h ( Table 1: entry 1), this reaction was not
regioselective: two regioisomers were obtained with always the higher percentage for the 1,4
isomer.

The reaction conditions were carried out, the same reactions have been realizedby changing
length of the fatty chain ( Table 2: entries 1.2.3.4.5). It observed that this parameter have no
influence on yields. The best result is obtained with by chain of 8 carbones (5 ¢) 83%.
(scheme 3)
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HO,C 5 e’
Hop1Ci N N
N 7
o Ns H2n+lcn\0 N/
4 a-e DMF, 60 °C . COH
" ﬂ_
+ 3h, \.W N_ N
/_COZH H2n+lcn\0 N
5a-e

n=6,7,8,12,14

Scheme3: Effect of the length of fatty chains in the synthesis of 1,4 and 1,5 isomers of 1-(4-
(dodecyloxy) phenyl)-1-H-[1,2,3]-triazole-carboxylic acid.

Table 2: Yields of 1.4- and 1.5- disubstitued 1,2,3-triazoles (5 a-e) (5 a’-e’).

Entries Products Yields (%)
1 5a 70
5a’ 18
2 5b 68
5b’ 18
3 5c 83
5¢’ 17
4 5d 70
5d’ 15
5 Se 68
5¢’ 31

Biology
The results obtained on antibacterial and antifungal evaluation of synthesized compounds are
presented in Tables 3 and 4.

Table 3: Results of antibacterial evaluation of the compounds, after 24h.

Bacterial Escherichia coliATCC 8739 Staphylococcus aureus ATCC 6538
strains
Compound Inhibition zones diameter (mm)
0.01mole/L 0.01mole/L

5a 23.1 16.3

5b 16.5 16.3

5c 16 15.2

5d 12.6 12.5

Se 11.6 10.6

5a’ 11.1 12.6
DMSO 7.8 8.3

NB : Inhibition zones are including the disc diameter (6mm).
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Table 4: Results of antifungal evaluation of the compounds, after 72h.

Fungal Candida albicans ATTC 10231 Aspergillus niger ATTC 16404
strains
Compound Inhibition zones diameter (mm)
0.01mole/L 0.01mole/L
5a 17 6
5b 11.6 6
5c 11.5 6
5d 11.8 6
Se 10.6 6
5a’ 12.3 6
DMSO 8.16 6

NB : Inhibition zones are including the disc diameter (6mm).

All tested products are highly active against the Gram negative bacteria Escherichia coli
ATCC 8739 and Gram positive bacteria Staphylococcus aureus ATCC 6538.Generally, this
activity depends on the length of the fatty chain of triazole derivatives and on the position of
the acid function of the product used.

An exception to this trend is noted for products Sa, Sb and S¢ which showed a relatively good
effect on bacteria; among these three products, the Sa was the most reactive on bacteria. For
this reason, the § a’ substituted in position 1.5 was chosen in order to expect the influence of
the position of acid function on the activity. Compound 5a’ shows a weak activity compared
to Sa compound, it can be explained by the stability of the molecule.

Escherichia coli ATCC 8739 is more sensitive than other microbial strains and shows
important inhibition zones. It is well known that Gram negative bacteria are generally
resistant to antibiotics and drugs™™". Described compounds could be good candidates
against this pathogenic Gram-negative bacterium.

The heterocyclic compounds tested in vitro against both fungal strains are moderately active
on the growth of yeast Candida albicansATTC 10231. On the other hand, they showed no
activity against the filamentous fungi Aspergillus niger ATTC 16404.

Microbial inhibition was due to the nature of the heterocyclic triazole derivative which
contains a long electron donor fatty chain. Electron donor groups have been recognized to
increase the electron density that makes the product effective against microorganisms™".

A remarkable differences of activity for all tested products was due to the length of the fatty
chain,the activity increases when the length is decreased, this is can be explained by the steric
hindrance.

The weak antifungal activity and sometimes deficiency are probably due to the resistance of

XVi

fungal strains™".

Experimental section

Materiel

All starting materials, solvents and culture media for the antimicrobial evaluation (Nutrient
agar, Nutrient broth, Mueller-Hinton and Sabouraud) used in the present work were
purchased from Sigma-Aldrich, and were used without any further purification.

379



S.Bellahouel-Benzine et al. / HeterocyclicLettersVol. 9| No.4|375-383| Aug-Oct|2019

Chemistry

Thin layer chromatography TLC was performed on ready made silica gel plates Merck
60F254 to examine the completion of reactions and visualization was achieved under
ultraviolet UV254 light. Melting points (°C) of the synthesized compounds were obtained
using BUCHIS10 capillary apparatus and were uncorrected. The 'H and *C NMR spectra
were recorded at 400 MHz on BRUKER AC400 instrument; chemical shifts are quoted in
parts per million and were referenced to the residual solvent peak. The following
abbreviations used: s, singlet; d, doublet; t, triplet; q, quartet; m, multiple. Coupling constants
were reported in Hertz (Hz). Analytic HPLC were performed by AGILENT 1220 using linear
gradient of ACN in H,O with 0.1% TFA in 10 min at 214nm with Sul/min flow rate. LC-
MS: identification was by electrospray on HPLC waters ALLIANCE2690.The microwave
used is dedicated to synthesis Biotage Inititiator Microwave synthesizer producing controlled
radiation at 2450MHz (parameter fixed hold-time actived).

Synthesis

General procedure for the synthesis of aryl azide :

The starting reagents 4 a-e were prepared according to the literature procedures for
aryleazide™".

General procedure for the synthesis of 1-(4-(alkyloxy) phenyl)-1-H-[1,2,3]-triazole-
carboxylic acid:

4-Azido-1-alkyloxybenzene 4a—e (1 equiv,1.65mmol) and propargyl acid (2 equiv, 3.3
mmol) were dissolved in 3 ml of DMF. The mixture were added in a microwave reactor (2-
S5ml) of volume at 60°C for 3 h. After solvent evaporation, the residue was washed with
diethyl ether to yield the desired 1,4-regioisomer (Sa—e). The 1,5-regioisomer (5a’-e’) can
be isolated by evaporation of the filtrate and trituration of the obtained solid in hexane.

In the following section were presented the HPLC, LC-MS and 'H, “C NMR
characterization of only the 1,4 and 1,5 regioisomer triazole derivatives (5 a-e) (5a’-¢”).

1-(4-(hexyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-4-carboxylic acid (5a)

White solid, m.p:130°C, yield: 70% ; "H NMR (400 MHz, DMSO d%):8= 0.90 (t, *J = 6.75
Hz,3H, CH3), 1.32-1.45 (m, 6H, CH3(CH,)3), 1.72-1.77 (m, 2H, CH,CH,0), 4.05 (t, *J = 6.5
Hz, 2H, CH,0), 7.14 (d,’J = 9.06 Hz, 2H, Ar-H), 7.86 (d, °J = 9.06 Hz, 2H, Ar-H), 9.28 (s,
1H, H-triazole); °C NMR (126MHz, DMSO d%):8= 14.38, 22.55, 25.64, 29, 31.45, 68.44,
115.82, 122.61, 127.31, 129.86, 140.96, 159.56, 162.07; tr: 4.62 min (ACN / H0-0.1% TFA,
10min at 214nm); MS (ESI): m/z 290 [M+H] ", 312 [M+Na] ".

1-(4-(hexyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-5-carboxylic acid (5a’)

Brown solid, m.p: 68°C, yield:18% ; "H NMR (400 MHz, DMSO d%):8= 0.90 (t, *J = 6.75 Hz,
3H, CH;), 1.29-1.45 (m, 6H, CH3(CH,)3), 1.71-1.78 (m, 2H, CH,CH,0), 4.05 (t, *J = 6.5 Hz,
2H, CH,0), 7.3 (d, °T = 8.2 Hz, 2H, Ar-H), 7.44 (d, *T = 8.6 Hz, 2H, Ar-H), 8.7 (s, 1H, H-
triazole); *C NMR (126MHz, DMSO d°): & = 14.38, 22.55, 25.64, 29.04, 31.45, 68.37,
115.25, 122.59, 127.51, 129.28, 136.85, 159.65, 162.75; tr : 4.37min (ACN / H,0-0.1% TFA,
10min at 214nm); MS (ESI): m/z 290 [M+H] ", 312 [M+Na]".

1-(4-(heptyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-4-carboxylic acid (5b)

White solid, m.p: 145°C, yield:68%; "H NMR (400 MHz, DMSO d°):5= 0.88 (t, °J = 6.9 Hz,
3H, CH3), 1.29-1.45 (m, 8H, CH3(CH,)3), 1.72-1.76 (m, 2H, CH,CH,0), 4.05 (t, °J = 6.5 Hz,
2H, CH,0), 7.14 (d, °J = 9.06 Hz, 2H, Ar-H), 7.86 (d, *J = 9.06 Hz, 2H, Ar-H), 9.27 (s, 1H,
H-triazole); °C NMR (126MHz, DMSO d°):5= 14.41, 22.51, 25.90, 28.96, 31.70, 68.44,
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115.81, 122.64, 127.31, 129.87, 140.98, 159.56, 162.06; tr : 5.02 min (ACN / H,0-0.1%
TFA, 10min at 214nm); MS (ESI): m/z 304 [M+H] ', 327 [M+Na]".

1-(4-(heptyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-5-carboxylic acid (5b°)

Brown solid , m.p: 70°C, yield: 18%; 'H NMR (400 MHz, DMSO d°):8 = 0.90 (t, *J = 6.75
Hz, 3H, CHs), 1.30-1.43 (m, 8H, CH3(CH,)s), 1.71-1.78 (m, 2H, CH,CH,0), 4.05 (t, *J = 6.5
Hz, 2H, CH,0), 7.05 (d, *J = 8.9 Hz, 2H, Ar-H), 7.46 (d, °J = 8.6 Hz, 2H, Ar-H), 8.17 (s, 1H,
H-triazole); °C NMR (126MHz, DMSO d°): & = 14.38, 22.55, 25.64, 29, 31.45, 68.44,
115.82, 122.61, 127.31, 129.86, 140.96, 159.56, 162.07; tr : 4.77min (ACN / H0-0.1% TFA,
10min at 214nm); MS (ESI): m/z 304 [M+H] ", 327 [M+Na]".

1-(4-(octyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-4-carboxylic acid (5c)

White solid, m.p: 149°C, yield:83%; '"H NMR (400 MHz, DMSO d°):8= 0.88 (t, °J = 6.9 Hz,
3H, CH3), 1.28-1.45 (m, 10H, CH3(CH,)3), 1.72-1.78 (m, 2H, CH,CH,0), 4.06(t, *J = 6.5 Hz,
2H, CH,0), 7.14 (d, *J = 9.06 Hz, 2H, Ar-H), 7.86 (d, *J = 9.06 Hz, 2H, Ar-H), 9.25 (s, 1H,
H-triazole); °C NMR (126MHz, DMSO d°):6= 14.38, 22.52, 25.92, 29.11, 31.68, 68.49,
115.85, 122.66, 127.28, 129.88, 140.97, 159.60, 162.03; tr : 5.38 min (ACN / H,0-0.1%
TFA, 10min at 214nm); MS (ESI): m/z 318 [M+H] ', 340 [M+Na]".

1-(4-(octyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-5-carboxylic acid (5¢°)

Brown solid, m.p: 74°C, yield:17%; '"H NMR (400 MHz, DMSO d°):5 = 0.90 (t,’J = 6.75 Hz,
3H, CH3), 1.29-1.46 (m, 10H, CH3(CH,);), 1.72-1.78 (m, 2H, CH,CH,0), 4.05 (t, °J = 6.5
Hz, 2H, CH,0), 7.06 (d, *J = 8.9 Hz, 2H, Ar-H), 7.46 (d, *T = 8.6 Hz, 2H, Ar-H), 8.17 (s, 1H,
H-triazole); *C NMR (126MHz, DMSO d°): & = 14.40, 22.56, 25.94, 29.17, 31.46, 68.41,
115.21, 122.53, 127.30, 129.86, 141.15, 159.68, 162.44; tr : 5.16 min (ACN / H,0-0.1%
TFA, 10min at 214nm); MS (ESI): m/z 318 [M+H] ", 340 [M+Na]".

1-(4-(dodecyloxy) phenyl)-1-H-[1,2,3]-triazol-1-yl-4-carboxylic acid (5d)

White solid, m.p: 153°C,yield: 70%; '"H NMR (400 MHz, DMSO d°):8= 0.85 (t, °J = 6.7 Hz,
3H, CH3), 1.25-1.43 (m, 18H, CH3(CH,)3), 1.70-1.77 (m, 2H, CH,CH,0), 4.04 (t, ’J = 6.5
Hz, 2H, CH,0), 7.13 (d, ’J = 9. Hz, 2H, Ar-H), 7.86 (d, *J = 6.1 Hz, 2H, Ar-H), 9.21 (s, 1H,
H-triazole); °C NMR (126MHz, DMSO d%):8= 14.42, 22.5, 25.90, 29.21, 31.76, 68.43,
115.82, 122.62, 127.29, 129.87, 140.97, 159.56, 162.07; tr : 6.77 min (ACN / H,0-0.1%
TFA, 10min at 214nm); MS (ESI): m/z 374 [M+H] ', 396 [M+Na] "

1-(4-(dodecyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-5-carboxylic acid (5d°)

Yield:15%, brown solid, M.p: 80°C; 'H NMR (400 MHz, DMSO d°):8= 0.90 (t, °J = 6.75 Hz,
3H, CH3), 1.23-1.40 (m, 18H, CH3(CH,);), 1.69-1.74 (m, 2H, CH,CH,0), 4.05 (t, °J = 6.5
Hz, 2H, CH,0), 7.03 (d, ’J = 8.9 Hz, 2H, Ar-H), 7.42 (d, °J = 8.9 Hz, 2H, Ar-H), 8.16 (s, 1H,
H-triazole); °C NMR (126MHz, DMSO d°): & = 14.40, 22.56, 25.96, 29, 33.45, 69.13,
114.77, 122.36, 127.66, 129.71, 137.96, 158.68, 159.92; tr : 6.53min (ACN / H,0-0.1% TFA
, 10 min at 214nm ); MS (ESI): m/z 374 [M+H] ', 396 [M+Na] *.

1-(4-(tetradecyloxy) phenyl)-1-H-[1,2,3]-triazol-1-yl-4-carboxylic acid (5e)

White solid, m.p: 155°C, yield:68%; "H NMR (400 MHz, DMSO d°):5= 0.86 (t, *J = 6.9 Hz,
3H, CH3), 1.24-1.40 (m, 22H, CH3(CH,);), 1.67-1.77 (m, 2H, CH,CH,0), 4.05 (t, °J = 6.5
Hz, 2H, CH,0), 7.21 (d, *J = 8.8 Hz, 2H, Ar-H), 7.93 (d, ’T = 8.7 Hz, 2H, Ar-H), 9.35 (s, 1H,
H-triazole); *C NMR (126MHz, DMSO d°):6= 14.43, 22.56, 25.90, 29.32, 31.76, 68.42,
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115.81, 122.61, 127.24, 129.87, 141.13, 159.54, 162.09; tr : 7.54min (ACN / H0-0.1% TFA,
10 min at 214nm); MS (ESI): m/z 402 [M+H] *,424 [M+Na] "

1-(4-(tetradecyloxy)phenyl)-1-H-[1,2,3]-triazol-1-yl-5-carboxylic acid (5¢°)

Brown solid, m.p: 92°C, yield: 31%; 'H NMR (400 MHz, DMSO d°):6= 0.84 (t,’J = 6.75 Hz,
3H, CH3), 1.28-1.50 (m, 22H, CH3(CH,)s), 1.78-1.81 (m, 2H, CH,CH,0), 4.02 (t,’J = 6.72
Hz, 2H, CH,0), 7.1 (d°J = 8.8 Hz, 2H, Ar-H,), 7.83 (d, °J = 8.8 Hz, 2H, Ar-H), 8.8 (s, 1H,
H5-triazole); °C NMR (126MHz, DMSO d°):6= 14.40, 22.57, 25.61, 29.35, 31.77, 70.29,
115.20, 122.52, 127.37, 130.49, 136.85, 159.47, 162.22 ; tr : 6.87min (ACN / H,0-0.1%
TFA, 10 min at 214nm); MS (ESI): m/z 402 [M+H] ", 424 [M+Na] ".

Biology

The synthesized 1,4 and 1,5 disubstituted 1,2,3-triazole (5 a-e) and (5 a’) were evaluated for
their in vitro antimicrobial potential against one Gram positive bacterial strain
Staphylococcus aureus ATCC 6538, one Gram negative bacterial strain Escherichia coli
ATCC 8739, and two fungal strains Candida albicans ATCC 10231 and Aspergillus
nigerATTC 16404. Evaluation of antimicrobial activity was determined using the disc
diffusion method™""*™,

Inoculum preparation

The bacterial strains were grown overnight at 37°C in Nutrient agar, while fungal strains
were grown at 25°C in Sabouraud for 72h. Inoculum for the assays was prepared by
inoculating colonies from the agar plate culture into 10 mL of Nutrient broth and then
incubated at 37°C (24h) for bacterial strains and at 25°C (72h) for fungal strains. After
growing, the microbial suspensions were standardized to 10® CFU/mL for bacterial strains
(using the 0.5 Mc Farland turbidity standards) and 10> cells/mL for fungal strains (using the
Thoma cell counting chamber).

Antimicrobial evaluation

Each microbial suspension was spread over the surface of Muller-Hinton plates and
Sabouraud plates, for bacterial and fungal strains, respectively. The plates containing discs
(6bmm @, Whatman No. 3) impregnated with 10 pL of compound solutions (prepared by
dilution in sterile DMSO to attain the final concentration of 0.01mole/L). The plates were
then incubated at 37°C (24h) for bacterial strains and at 25°C (72h) for fungal strains. The
results were expressed in term of inhibition zones diameter. All tests were performed in
triplicates. Solvent (DMSQ) was used as a negative control against microbial strains.

Conclusion

An easy and efficient cycloaddition 1.3-dipolar of aryl azide with propargyl acid for the
synthesis of fatty acid disubstituted 1.2.3-triazole, assisted by microwave were carried out
under mild reaction conditions in a lower time and producing good yields.

Only the compounds (5a-e and 5a’) showed an activity towards the pathogenic
microorganisms: E. coli ATCC 8739, S. aureus ATCC 6538 and C.albicans ATTC 10231
except with the fungal strain of Aspergillus nigerATTC 16404.
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