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In the present work, we investigated the reactivity
of pyrazoles I-III in reactions with but-3-enenitrile,
where the double bond was not directly connected to
the electron-withdrawing nitrile group.

The general prerequisite for the successful usage of
ethylene compounds in nucleophilic addition reactions
is the presence of electron-withdrawing groups at the
double bond, which are activating them towards the
nucleophilic attack [1-10].

As should be expected, pyrazoles I-1II do not react
with but-3-enenitriles even at prolonged heating.
However, the reaction proceeded at an elevated
pressure at 200-220°C to form the corresponding
adducts IV-VI with 60-80% yields.
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R'=R*=H (I, IV), R' = CH;, R> = CH; (Ila, Va), R' = H,
R? = CH; (1Ib, Vb), R' = R* = CH; (111, VI).

Probably, at 200-220°C in the presence of azoles
the isomerization of but-3-enenitriles into but-2-
enenitrile occurs, which further facilitates the
attachment of a nucleophilic reagent to the f-carbon
atom of the conjugated double bond.

The structure of obtained compounds was con-
firmed by IR and NMR spectroscopy methods. Thus,
the IR spectra of compounds IV-VI contains
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absorption bands of the nitrile group (2250 cm™') and
the pyrazole ring (1500-1510 cm'). The 'H NMR
spectra of compounds IV-VI contain a multiplet signal
of the NCH group in the range of 4.50—4.79 ppm.

But-3-enenitrile was produced by ARIAC (Armenia).

3-(1H-Pyrazol-1-yl)butanenitrile (IV). A mixture
of 1.7 g (0.025 mol) of pyrazole I and 2 g (0.03 mol)
of but-3-enenitrile was heated for 24 h in a pressure
reactor at a temperature of 200-220°C. After cooling,
the reaction mixture was distilled in a vacuum. Yield
2.1 g (60%), bp 116°C (1 mmHg), ny 1.4862. IR
spectrum, v, cm ': 1500 (ring), 2250 (CN). '"H NMR
spectrum, o, ppm (J, Hz): 1.60 d (3H, CH;CH, J 6.7),
2.94 d.d (1H, CH,, J 16.8, 6.2), 3.00 d.d (1H, CH,, J
16.8, 6.8), 4.63—4.79 m (1H, CH;CH), 6.19 d.d (1H,
HY, J 24, 1.7), 7.41 d.d (1H, H’, J 1.7, 0.5), 7.65 d.d
(1H, H’, J 2.4, 0.5). Found, %: C 62.58; H 6.32; N
31.44. C;HoNj3. Calculated, %:C 62.20; H 6.71; N 31.09.

3-[3(5)-Methyl-1H-pyrazol-1-yl]butanenitrile (Va,
Vb) (mixture of isomers) was prepared similarly from
2 g (0.025 mol) of 3(5)-methylpyrazole Ila, IIb. Yield
2.4 g (65%), bp 120°C (1 mmHg), ny 1.4831. IR
spectrum, v, cm ': 1500 (ring), 2250 (CN). '"H NMR
spectrum, 6, ppm, (J, Hz): 1.57 d (a) and 1.50 d (b)
(3H,CH;CH), 2.21 s (a) and 2.33 s (b) (3H, 3-CH;),
2.85-3.00 m (2H, CH,), 4.55-4.73 m (1H, CH;CH),
5.92-5.94 m (1H, H*), 7.48 d [IH, H®, J 2.2 (a), J 1.6
(b)]. Found, %: C 64.75; H 7.29; N 28.55. CgH;Ns.
Calculated, %: C 64.40; H 7.73; N 28.16.

3-(3,5-Dimethyl-1H-pyrazol-1-yl)butanenitrile (VI)
was prepared similarly from 3,5-dimethylpyrazole III.
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Yield 4.1 g (80%), bp 123°C (1 mmHg), nd’ 1.4810. IR
spectrum, v, cm ': 1500 (ring), 2250 (CN). '"H NMR
spectrum, o, ppm (J, Hz): 1.49 d (3H, CH5;CH, J 6.7),
2.22 s (3H, 5-CH3;), 2.34 s (3H, 3-CHj3), 2.85-2.90 m
(2H, CH,), 4.50-4.70 m (1H, CH;CH), 5.82 s (1H,
H*). Found, %:C 66.58; H 8.91; N 25.38. CoH/3N;.
Calculated, %: C 66.23; H 8.03; N 25.74.

IR spectra were obtained on a Nexus spectrometer
(Thermo Nicolet Corporation, USA). '"H NMR spectra
were recorded on a Varian Mercury instrument (300
MHz) in DMSO-CCly, 1 : 3. Elemental analysis was
performed on a Korshun—Klimov apparatus.
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