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Synthesis and Antimicrobial Activities of some Antipyrine-Triazole-Conazoles

Bazi Antipirin-Triazol-Konazollerin Sentezi ve Antimikrobiyal Aktiviteleri
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ABSTRACT

tarting from antipyrine-triazole moiety some new kind of conazoles were synthesized. The synthesized compounds were
Sscreened for their antimicrobial activities against some test microorganisms. Among them compound 3 which is an
reduction product of compound 2 showed very good antitubercular activity against Mycobacterium smegmatis compared
with Streptomycin standard drug. Also among the conazoles compound 4b and 4c showed good antitubercular activity.

Key Words
Antipyrine, azole, conazole, antimicrobial activity.

0z

ntipirin-triazol igeriginden baslayarak bazi yeni konazoller sentezlendi. Sentezlenen bilesikler, bazi test mikroorganizma-

larina karsl antimikrobiyal aktiviteleri agisindan tarandi. Bunlar arasinda, bilesik 2’'nin bir indirgeme triind olan 3 nolu
bilesik, Streptomisin standartilaciile karsilastirildiginda Mycobacterium smegmatis’e karsi cok iyi bir antitiberkiloz aktivite
gostermistir. Ayrica konazoller arasinda 4b ve 4c nolu bilesikler iyi bir antitiberkiloz aktivite gdstermistir.
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INTRODUCTION

The synthesis of heterocyclic compounds containing fi-
ve-membered rings has become increasingly important
in recent years due to their pharmacological properties.
Among them azole compounds are popular groups with
its biological activities. Some examples of such compo-
unds are Vorozole, Letrozole, Anostrozole and Itracona-
zole, which are currently used in cancer treatment and
are conazole derivatives, contain an azole ring in their
molecular structure [1, 2]. Luliconazole, Lanoconazole
and Econazole drugs are still used as antifungal agents
and they also contain an azole ring which are conazole
analogues [3]. The antimicrobial resistance of pathoge-
nic microorganisms to existing drugs has led to the need
for synthesis of new drug derivatives. Therefore, an im-
portant field of study has been established for medi-
cinal chemists. In recent years, compounds containing
simple or complex triazole molecules have been synthe-
sized as antitumor drugs [4-7]. For this purpose, many
working groups have begun to design and synthesize
compounds containing triazole rings bearing different
functional groups [8, 9].

Antipyrine, the first pyrazole derivative compound, is
still used today as anti-inflammatory, antipyretic, anal-
gesic and antimicrobial drugs [10-13]. In this study, an-
timicrobial activities were obtained by synthesizing
conazole derivative structures by synthesizing triazole
compounds containing antipyrine nuclei. The synthetic

Figure 1.Designed target molecule compared with econazole.

methodology has been designed from Econazole drug
mentioned at Figure 1.

MATERIALS and METHODS

Chemistry

All the chemicals used in this publication were obtained
from Sigma-Aldrich and Merck without further purifica-
tion. Melting points of the synthesized new compounds
were obtained by using capillary tube in Stuart Brand
SMP apparatus. Reaction times and purities were deter-
mined by thin layer chromatography. Infrared spectra
were obtained by ATR apparatus on Perkin EImer brand
and 1600 serial IR devices. NMR spectra of the compo-
unds were obtained from BRUKER AVENE Il 400 MHz
instrument in Karadeniz Technical University or Giresun
University Central Research Laboratories. Mass spect-
ra of the compounds were also obtained from Agilent
Technologies branded 1260 Infinity 6230 TOF LC / MS
model device at Giresun University Central Research
Laboratory.

2-[2-(2,4-Dichlorophenyl)-2-oxaethyl]-5-{[(1,5-
dimethyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazol-
4-yl)amino]methyl}-4-phenyl-2,4-dihydro-3H-1,2,4-
triazol-3-one (2)

To a solution of the individual compounds 1 (10 mmol)
in anhydrous ethanol was added a solution of metallic
sodium (10 mmol) in anhydrous ethanol and the mix-



ture was refluxed for 2 hours. The mixture was cooled
to room temperature and (2,4-dichlorophenyl)acetyl
chloride (10 mmol) was added and the mixture was ref-
luxed for a further 14 hours. Water was added to the
crude product obtained by evaporation of the solvent
under reduced pressure, and the precipitated solid was
filtered and purified by crystallization from a mixture of
methanol: water (1: 1).

Yield 70 %, m.p. 167-169 'C.

FT-IR (v, _, cm™): 3294 (NH), 3091 (aromatic CH), 1708
(C=0), 1596 (C=N).

'H NMR (DMSO-d,, § ppm): 1.06-1.17 (3H, m, CH,), 2.21
(3H, d, J= 4.0 Hz, CH,), 3.04 (2H, d, J= 8.0 Hz, CH,), 3.80
(2H, s, CH,), 6.95 (3H, s, arH), 7.26-7.50 (7H, m, arH), 8.02
(3H, s, arH), 8.86 (1H, d, J= 12.0 Hz, NH).

5C NMR (DMSO-d,, § ppm): 11.51 (CH,), 36.25 (CH,),
49.69 (CH,), 66.06 (CH,), 119.87 (antipyrine C-5), arC:
[106.85 (CH), 107.16 (C), 111.20 (CH), 111.43 (CH),
116.68 (CH), 118.63 (C), 118.95 (C), 119.92 (CH), 120.04
(CH), 126.75 (CH), 131.30 (CH), 133.26 (CH), 133.44 (CH),
133.67 (CH), 139.53 (C), 148.30 (CH), 150.75 (C), 151.81
(CH)], 143.60 (antipyrine C-3), 145.46 (antipyrine C-4),
159.13 (triazole C-3), 163.34 (triazole C-5), 176.73 (C=0).

2-[2-(2,4-Dichlorophenyl)-2-hydroxyethyl]-5-{[(1,5-
dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-
4-yl)amino]methyl}-4-phenyl-2,4-dihydro-3H-1,2,4-
triazol-3-one (3)

NaBH, (30 mmol) was added to a solution of the indivi-
dual compound 2 (10 mmol) in absolute ethanol, and
the mixture was refluxed for 10 hours. The solid preci-
pitated by addition of water on the crude product. Then
the solid was filtered and purified by crystallization
from methanol: water (1: 1).

Yield 58 %, m.p. 144-146 °C.

FT-IR (u
(C=N).

cm?): 3299 (NH), 3133 (aromatic CH), 1581

max’

'H NMR (DMSO-d,, § ppm): 1.17-1.24 (3H, m, CH,), 2.22
(3H,'s, CH,), 3.04 (2H, s, CH,), 3.40 (2H, s, CH.), 3.80 (1H,
s, CH), 4.13 (1H, d, J= 4.0 Hz, OH), 7.27-7.48 (13H, m, arH),
9.62 (1H, s, NH).
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C NMR (DMSO-d,, § ppm): 18.47 (CH,), 19.35 (CH,),
58.72 (CH,), 59.30 (CH,), 71.21 (CH), 139.48 (antipyrine
C-5), arC: [127.01 (CH), 127.14 (CH), 127.39 (CH), 127.46
(CH), 127.49 (CH), 127.76 (CH), 128.52 (CH), 128.58
(CH), 128.64 (CH), 128.66 (2CH), 128.76 (2CH), 140.43
(C), 140.94 (C), 141.36 (C), 153.82 (2C)], 158.07 (antipy-
rine C-3), 158.59 (antipyrine C-4), 159.23 (triazole C-3),
169.46 (triazole C-5).

General Synthesis Method for Compounds 4a-4c

Separately to the solution of the compound 3c (10
mmol) in THF, NaH (10 mmol) was added and was ref-
luxed for 8 hours. The mixture cooled to room tempe-
rature and 2,4-dichlorobenzyl chloride, 2,6-dichloro-
benzyl chloride or 4-chlorobenzyl chloride (30 mmol)
were added separately and refluxed for a further 10 ho-
urs. After removing the solvent under reduced pressure,
an aqueous solution of K,CO, was added and extracted
with ethylacetate, the organic phase was dried over Na-
,SO,, filtered and the solvent was removed under redu-
ced pressure. The resulting viscous product was puri-
fied by column chromatography (silica gel, n-hexane /
ethylacetate, 7: 3).

2-[2-[(2,4-Dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)
ethyl]-5-{[(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-
1H-pyrazol-4-yl)amino]methyl}-4-phenyl-2,4-
dihydro-3H-1,2,4-triazol-3-one (4a)

Yield 50 %.

FT-IR (u__, cm™): 3320 (NH), 3063 (aromatic CH), 1589
(C=N).

'H NMR (DMSO-d,, & ppm): 1.16-1.24 (3H, m, CH,), 1.84
(3H,s,CH,), 2.09 (2H,'s, CH,), 3.11 (2H, 5, CH,), 5.12 (1H,s,
CH), 6.94 (3H, d, J= 4.0 Hz, arH), 7.26-7.65 (13H, m, arH),
9.52 (1H, s, NH).

3C NMR (DMSO—dE, 6 ppm): 21.24 (CH3), 36.74 (CH3),
45.99 (CHZ), 4798 (CHZ), 54.03 (CHZ), 74.32 (CH), 133.67
(antipyrine C-5), arC: [107.56 (C), 108.05 (C), 119.71 (C),
127.28 (CH), 127.32 (CH), 127.45 (CH), 127.53 (CH), 127.68
(CH), 127.75 (CH), 127.95 (CH), 128.01 (CH), 128.07
(CH), 128.25 (CH), 128.44 (CH), 128.49 (CH), 128.69
(CH), 128.71 (CH), 128.78 (CH), 128.80 (CH), 138.41 (C),
138.70 (C), 139.28 (C), 139.87 (2C), 145.96 (C)], 151.42
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(antipyrine C-3), 152.13 (antipyrine C-4), 160.14 (triazole
C-3), 160.99 (triazole C-5).

2-[2-[(2,6-Dichlorobenzyl)oxy]-2-(2,4-
dichlorophenyl)ethyl]-5-{[(1,5-dimethyl-3-ox0-2-
phenyl-2,3-dihydro-1H-pyrazol-4-yl)Jamino]methyl}-
4-phenyl-2,4-dihydro-3H-1,2,4-triazol-3-one (4b)

Yield 48 %.

FT-IR (u ., cm™): 3317 (NH), 3063 (aromatic CH), 1596
(C=N).

'H NMR (DMSO-d,, § ppm): 1.15-1.26 (3H, m, CH,), 2.22
(3H,'s, CH,), 3.04 (2H, d, J= 8.0 Hz, CH,), 3.35 (2H, s, CH,),
4.12 (1H, d, J= 8.0 Hz, CH), 7.26.7.30 (3H, m, arH), 7.42-
7.56 (13H, m, arH), 8.82 (1H, s, NH).

1C NMR (DMSO-d,, & ppm): 22.23 (CH,), 36.24 (CH,),
49.55 (CH,), 50.01 (CH,), 51.08 (CH,), 79.74 (CH), 134.82
(antipyrine C-5), arC: [107.35 (C), 111.50 (CH), 111.72
(CH), 119.75 (C), 125.20 (CH), 125.88 (CH), 127.55 (CH),
128.13 (CH), 128.41 (CH), 129.36 (CH), 130.12 (CH),
135.78 (C), 136.24 (C), 136.88 (C), 137.66 (C), 139.69 (CH),
144.25 (CH), 145.99 (C), 147.27 (2CH), 147.49 (C), 148.92
(2CH), 149.11 (C)], 150.01 (antipyrine C-3), 150.65 (an-
tipyrine C-4), 152.15 (triazole C-3), 154.61 (triazole C-5).

2-[2-[(4-Chlorobenzyl)oxy-2-(2,4-dichlorophenyl)
ethyl]-5-{[(1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-
1H-pyrazol-4-yl)amino]lmethyl}-4-phenyl-2,4-
dihydro-3H-1,2,4-triazol-3-one (4c)

Yield 52 %.

FT-IR (u,_, cm™): 3326 (NH), 3063 (aromatic CH), 1595
(C=N).

'H NMR (DMSO-d,, § ppm): 1.15-1.24 (3H, m, CH,), 1.78
(3H,'s, CH,), 2.09 (2H, s, CH,), 2.20 (2H, s, CH,), 3.04 (1H,
s, CH), 6.91 (3H, d, J= 8.0 Hz, arH), 7.21-7.25 (7H, m, arH),
7.37-7.57 (7H, m, arH), 10.53 (1H, s, NH).

3C NMR (DMSO-d,, § ppm): 20.12 (CH,), 39.52 (CH,),
50.12 (CH,), 51.87 (CH,), 53.07 (CH,), 73.52 (CH), 133.85
(antipyrine C-5), arC: [139.52 (CH), 140.25 (CH), 141.01
(CH), 142.26 (C), 143.85 (2CH), 144.03 (C), 144.96
(2CH), 145.21 (CH), 146.83 (2CH), 147.20 (2CH), 148.10
(CH), 149.10 (2CH), 150.01 (2CH), 151.71 (C), 152.33
(C), 153.24 (C), 154.46 (C), 154.86 (C)], 155.38 (antipy-

rine C-3), 156.64 (antipyrine C-4), 157.30 (triazole C-3),
158.11 (triazole C-5).

Antimicrobial Activity / Sensitivity Studies

The microdilution method was used to determine the
dose value of the efficacy of the compounds effective
in the agar well method. The amount of material is dilu-
ted to the lowest doses by serial dilutions and the same
amount of microorganism is added to each diluent.
With this test, the activity dose of the lowest amount of
substance is determined.

Minimal Inhibition Concentration (MIC) Method

The MIC values have been determined as microgram
/ milliliter (ug/ml) [15]. For the determination of anti-
microbial activity, liquid media were used for deter-
mining the antifungal activity of Mueller-Hinton liquid
(MHB, pH.7.3) (Difco, Detroit, MI) and yeast extract li-
quid medium (YEG, pH 7.0) (Difco, Detroit). (Ml). ELISA
plates were used for micro-dilution tests and serial di-
lutions were made with 0.1 ml of dissolved chemicals.
McFarland 0.5 turbidity (1x10® cfu/mL) from overnight
cultures of inoculated microorganisms was prepared for
reconstitution and diluted 1:10 and 0.005 ml of micro-
organism (final assay concentration 5x104 cfu/well) was
added to each well. Plates were incubated at 35 ° C for
16-24 hours under aerobic conditions. The MIC value
was completely inhibited by the growth of the microor-
ganism in the micro-dilution. Ampicillin (10 ug), flucona-
zole for yeast (5 pg), and standard solvent control were
used as standard control drugs.

RESULTS and DISCUSSION

Chemistry

Compounds 1 (which was synthesized by our research
group [14]) was reacted with 2,2,4-trichloroacetop-
henone to obtain compound 2 to form the aromatic
carbonyl group. Subsequently, the reduction of the
carbonyl group to alcohol with sodium borohydride
was achieved to yield the corresponding compound 3.
The intermediate starting materials in each series were
reacted separately with 2,4-dichlorobenzyl chloride,
2,6-dichlorobenzyl chloride and 4-chlorobenzyl chlori-
de respectively to synthesize the corresponding deriva-
tives 4a-4c (Figure 2).
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Figure 2.Synthetic route for compounds 1-4. Reagents: i. (-2,-4)Cl,PhCOCH,CI, ji. NaBH,, jii. (-2,-4)CI,PhCH,Cl, iv. (-2,-6)CI,PhCH,CI, v.

(-4)CIPhCH,CI.

The -CH and aromatic protons and carbon atoms proves
the synthesized of reduction compound 3. Similarly, the
increase in the number of aromatic rings of compounds
4a-4c of conazole derivatives have been identified in
both proton and carbon NMR.

Antimicrobial Activity

In order to determine the in vitro activity of new com-
pounds against specific bacteria, activity or susceptibi-
lity tests were performed. Diffusion and dilution met-
hods were used as sensitivity tests.
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Table 1. Determination of Antimicrobial Activity of the new compounds by MIC method.

Microorganisms and Minimum Inhibition Concentrations (MIC) (ug / mL)

Comp.

No Gram- Negative Gram-Positive No Gram Yeast Fungi
Ec Yp Pa Sa Ef Lm Bc Ms Ca Sc

2 125 - - 125 - - - 125 125 125
3 500 - - 31,25 - - 500 3,9 - -
4a 31,25 250 - - 500 - - 15,2 - -
4b 125 - - - - - - 7,8 - -
4c 31,25 - 31,25 15,6 15,6 31,25 625 7,8 125 125

Amp. 10 18 >128 35 10 10 15

Strep. 4
Flu. <8 <8

Ec: Escherichia coli ATCC 25922, Yp: Yersinia pseudotuberculosis ATCC 911, Pa: Pseudomonas aeruginosa ATCC 27853, Sa: Staphylococcus aureus ATCC 25923, Ef: Enterococcus
faecalis ATCC 29212, Lm: Listeria monocytogenes ATCC 43251, Be: Bacillus cereus 702 Roma, Ms: Mycobacterium smegmatis ATCC607, Ca: Candida albicans ATCC 60193, Sc:

Saccharomyces cerevisiae RSKK 251, Amp.: Ampicillin, Str.: Streptomycin, Flu.: Fluconazole, (—): no activity.

It was found that compound 3, which is the reduction prod-
uct of compound 2, showed excellent antitubercular activi-
ty against Mycobacterium smegmatis compared with Strep-
tomycin standard drug. And compounds 4b and 4c, which
are conazole analoges and contain 2,6-dichlorobenzyl and
4-chlorobenzyl group, showed good antitubercular activity.
It is suprising that 4a showed moderate antitubercular ac-
tivity which also contain a 2,4-dichlorobenzyl group in its
molecular structure different from compound 4b and 4c.

CONCLUSION

New kind of conazoles have been synthesized containing
triazole and antipyrine moiety. Among them compounds
3, 4b and 4c showed good antitubercular activity against
the standard drugs used (Table 1). All the compounds have
been identified with such spectroscopic methods shown at
the experimental section.
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