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Abstract: The compound, 4-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-4-methyl-2-phenyl-4,5-
dihydrooxazole 2 was prepared in high yield, through nucleophilic substitution reaction of the O-
tosyl oxazoline derivative 1, by heating in dimethyl sulfoxide (DMSO) and in presence of KOH as
base. The structure of the synthesized compound was established on the basis of NMR
spectroscopy (*H, 1*C), MS data and elemental analysis.
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1. Introduction

Five-membered heterocycles are a very important class of molecules because of their wide
range of applications in various fields. Pyrazole is the core of this family of heterocycles and it is
associated with different biological activities, such as: antimycobacterial [1], inflammatory [2],
anticancer [3,4], antimicrobial [5], antibacterial [6], anti-tubercular [7]. It is also used as a herbicide,
fungicide [8] and insecticide [9]. In addition to its biological profile, pyrazole is also used as a
precursor in organic synthesis.

In the continuation of our research concerning heterocyclic amino acids and their precursors
[10-14], we described in this short note our results concerning the synthesis of a new pyrazole
compound, 4-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-4-methyl-2-phenyl-4,5-dihydrooxazole, an
oxazolinic precursor of heterocyclic amino acids via nucleophilic substitution reaction of the (4-
methyl-2-phenyl-4,5-dihydrooxazol-4-yl)methyl-4-methylbenzenesulfonate and the 3,5-dimethyl-
1H-pyrazole. The title compound was characterized by spectroscopic techniques, such as 1D and 2D
NMR spectroscopy, mass spectrometry (MS) and elemental analysis.

2. Results

This paper is dedicated to the synthesis of the precursor of 3-(pyrazol-1-yl)-alanine. Our
synthesis strategy is based on the nucleophilic substitution of the O-tosyl group present in the
oxazoline ring 1 with pyrazole nucleus. The starting (4-methyl-2-phenyl-4,5-dihydrooxazol-4-
yl)methyl-4-methylbenzenesulfonate 1 was prepared in two steps, from the commercially available
2-amino-2-methyl propan-1,3-diol in first time, then followed by tosylation in the presence of
pyridine according to the method recommended by El Hajji [15]. The O-tosylated oxazoline 1 thus
obtained was subjected under the action of pyrazole using a superbase (KOH-DMSO) in order to
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synthesize the new biheterocyclic compound 2 (Scheme 1). The use of a super base (KOH-DMSO)
proved necessary to realize the substitution of -OTs group by pyrazole.

HsC Ph CHs
Ph>:N CH, . n KOH . >=N CH; N=
O\)K/OTS H CHs DBI\(/JIOSCO O\)K/N 7
1 2 CH3

Scheme 1. Synthesis strategy for compound 2.

The structure of the product obtained was established on the basis of standard spectroscopic
methods (1D, 2D NMR), mass spectrometry and elemental analysis.

The 'H-NMR spectrum of compound 2 recorded in chloroform presents, in addition to the
signals attributed to aromatic and aliphatic protons, two singlets at 1.36 and 2.18 ppm
corresponding successively to the methyl groups CHs (12) and CHs (3'). It shows that the 2 methyl
radicals of the pyrazole nucleus are not equivalent. The methyl in position 3 is more deblinded than
that in position 5; this is due to its different chemical environment. The "H-NMR also shows a
doublet between 2.266 and 2.268 ppm with a coupling constant | = 0.60Hz, corresponding to the
methyl group CHs (5) which explains the correlation observed with Csi-H proton in the
homonuclear NMR-2D spectrum (Figure 1). It presents also a quartet between 4.07 and 4.2 ppm
attributed to -CH2-N protons with a coupling constant in the order of | = 14.40Hz. The -CH>-O
protons of the oxazoline ring are chemically non-equivalents since they are in a of asymmetric
carbon and resonate as an AB system (centered between 4.04 ppm and 4.94 ppm) with a coupling
constant in the order of | = 8.70 Hz. On the other side, the NMR-*C spectrum of compound 2,
shows in particular three signals at 11.60, 13.46 and 25.10 ppm attributed to the carbons of the
methyl groups -CHs and a signal at 59.95 ppm corresponding to the carbon Ce-N of the pyrazole-
oxazoline junction. The asymmetric Cz carbon of the oxazoline ring resonates around 71.90 ppm
with no correlation observed in the heteronuclear NMR-2D spectrum (Figure 2). Likewise, a signal
to 163.65 ppm attributed to the Cio quaternary carbon of the oxazoline ring also represents no
correlation. The heteronuclear NMR spectrum (Figure 2) shows also that there is a correlation
between the two doublets of the AB system and the 75.79 ppm signal corresponding to the carbon
Cs-O of oxazoline ring, and the CHx-N protons are correlated with the 59.56 ppm signal
corresponding to the carbon Ces-N of the pyrazole-oxazoline. This finding is in perfect agreement
with the difference in the electronegativity of the oxygen atom and that of nitrogen. The definite
assignment the chemical shifts of protons and carbons are shown in the Table 1 below.

Table 1. (300.13 MHz) and *C (75.47 MHz) NMR spectral data for compound 2 in CDCls, including
results obtained by homonuclear 2D shift-correlated and heteronuclear 2D shift-correlated HSQC
(YJcr). Chemical shifts (6 in ppm) and coupling constants (J in Hz).

Position on Oc Correlation H-H Correlation C-H
3 - 147.55 - -
3 2.18 (s) 13.46 3H¥-3H%¥ C3¥-3H*
4 5.69 (s) 105.06 1H4-1H* C4-1H*
5 - 140.25 - -
5’ 2.266-2.268 (d, | = 0.60) 11.60 3H5-3H5; 3H>-1H* Cy-3H~
6 4.096-4.2 (q, ] = 14.40) 55.95 2He-2H¢ Co—2H¢
7 - 71.90 - -
8 40424939 (AB. ] = 75.79 2H¢-2H Co-2H®
8.70)
10 - 163.65 - -
12 1.36 (s) 25.10 3H12-3H2 Ci2-3H112

13-18 7.35-7.90 (m) 127.70-131.11 5Harom—5Harom 5Carom—5Harom
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Figure 1. '"H-'H correlation spectroscopy identifies coupling between protons in compound 2.
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3. Materials and Methods

The solvents used have been purified using standard techniques. Commercial reagents were
purchased from Sigma-Aldrich (St. Louis, MO, USA). The melting point was determined using a
Kofler Bench device. The NMR spectra (1D and 2D) were recorded in deuterated chloroform on an
AM 300 Bruker spectrometer (300.13 MHz for proton and 75.47 MHz for carbon 13) at the Cité
d’Innovation of Mohammed Ben Abdallah University in Fez. Chemical displacements are given in
ppm and coupling constants in Hz. The reactions were monitored by TLC on silica gel plates
(Fertigplatten Kieselgel, 60F2s4) and the plates were visualized under a UV lamp (250-365 nm). Mass
spectra were recorded on a PolarisQ Ion Trap GC/MSn Mass Spectrometer (City of Innovation,
USMBA-Fez, Morocco). Elemental analysis was performed with Flash 2000 EA 1112, Thermo Fisher
Scientific-Elemental Analyzer (CNRST-Rabat, Morocco).

To (0.762 g, 7.94 mmol) of 3,5-dimethyl-1H-pyrazole (1.2 eq.) in 15 mL of DMSO, (0.891 g, 15.88
mmol) of potassium hydroxide (2.4 eq.) is added in small portions (KOH). The mixture is left
shaking for one hour at 80 °C, and then we add drop by drop for 20 min, (2.284 g, 6.62 mmol) of the
O-tosylated oxazoline 1 diluted in 10 mL of DMSO. Once the addition is complete, the reaction is
maintained at the same temperature (80 °C) for 24 h, and as soon as the reaction is completed, 200
mL of water is added to the reaction mixture and then extracted by dichloromethane (6 x 30 mL).
Then, the organic layer is washed with water (3 x 20 mL), dried and concentrated. The resulting oil
is purified by column chromatography of silica gel (ethyl acetate/hexane).

Yield = 82% (White solid); m.p. = 161-163 °C. 'TH-NMR (CDCls, o1 ppm): 1.36 (s, 3H, CHs-Oxaz),
2.18 (s, 3H, CHs(3")), 2.266-2.268 (d, 3H, CHs(5'), | = 0.60 Hz), 4.096-4.2 (q, 2H, CH2-N, | = 14.40 Hz),
4.04-4.93 (2H, CH2-Oxaz, AB, | =8.70 Hz), 5.69 (s, 1H, Cs-H), 7.35-7.90 (m, 5Harom). 3C-NMR (CDCls,
dc ppm): 11.60 (CHs(5")), 13.46 (CHs(3")), 25.10 (CHs-Oxaz), 55.95 (CH2-N), 71.90 (C7), 75.79 (CH2-
Oxaz), 105.06 (C4), 127.70-131.31 (6Carom), 140.25 (Cs), 147.55 (Cs), 163.65 (Cio). MS m/z (%) = 270.14
[M+1] (100). Calcd. for CisH1sNsO (%): C, 71.35; H, 7.11; N, 15.60; Found (%): C 71.16, H 7.11, N
14.94. The supporting *C-NMR, 'H-NMR, 'H-'H NMR, 'H-*C NMR, mass spectra and elemental
analysis are presented in the supplementary materials file.

4. Conclusions

The synthesis of 4-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-4-methyl-2-phenyl-4,5-
dihydrooxazole was performed by N-alkylation reaction with good yield. The structure of the
product was confirmed by the usual spectroscopic methods.

Supplementary Materials: The following are available online, Figure S1: *C-NMR spectrum of compound 2,
Figure 52: TH-NMR spectrum of compound 2, Figure S3: Homonuclear 'H-"H spectrum of compound 2, Figure
S4: Heteronuclear 'H-BC spectrum of compound 2, Figure S5: 'H-'H correlation spectroscopy identifies
coupling between protons in compound 2, Figure S6: 'H-1>C 2D correlation spectroscopy identifies coupling
between protons and carbons in compound 2, Figure S7: Mass spectrum of compound 2, Figure S8: Elemental
analysis of compound 2.
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