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ILlenvro oannoii pabomut dvina pazpadomxa yoooH020 nPpenapamuéHo20 Memooa nPAMozo
N-anxunuposanus 3(5)-memun-4-numponupazona 6 ycrosusax mexcghaznozo kamanuza (M@DK).
Heooxooumocmos pazpadomku OUKmosaniacy euwie mem, Ymo npooyKmul peaKyuu 00HO8PEMEHHO
AGNAIOMCA NPOMEHCYMOUHBIMU NPU CUHIME3E 8ANHCHO20 KIACCA COCOUHEHUIl - 6UHUINUPA30108.
Ilpu ankunuposanuu 3(5)-memun-4-numponupazona ¢ cmanoapmusix yciosuax M®OK (6enzon-
600a-KOH-TIBAX (mpusmunbex3uiammoHuil Xa10pucmelii)) He NPUGENU K HCE1AEMOMY Pe3)ilb-
mamy. Ilo-euoumomy, 6en3on 3ampyonaem nepeHoc AHUOHA HUMPORUPA301A U3 600HOI 8 Op2a-
HUYECKYI0 cpedy, 6 pe3yibmame 4e2o 8blX00 0HCUOAEMO20 ANKUIUPOBAHHO20 COCOUHEHUS COCMAE-
asem auws 50%. Ipu ankunupoeanuu é omcymcmeue 6eH301a, n00 6030elicmeuem uopoKcuoa
Kanus 6 600e 1e2Ko npomeKaem 0enpomoHUposanue u 00pazyemcs coomeemcmaeyouan Kaiue-
easn conv 3(5)-memun-4-numponupazona, umo o6iaoKkupyem oezuopoxiopuposanue 1,2-ouxnop-
IMAHA U NPUGOOUM K CENeKMUBHOMY NPOMEKAHUIO NPOUECCA AIKUIUPOBAHUS COONBEHICHEYIO-
wie2o Humponupaszona. Ilpu 3KeUMONAPHOM COOMHOUIEHUU HUMPORUPAZ0NA U 2UOPOKCUOA KAUA
6b1x00 cmecu oopasyromuxca I1-(2-xnopamun)-3- u 1-(2-xnopamun)-5-memun-4-numponupazonoe
oocmuzaem 80%. Hccneoosano makdice 0e2udpoxaopuposanue nOaAYYeHHLIX 3aMeujeHHbIX
XJI0PIMUTINUPA30I06 8 MEMAHOIbHOM pacmeope, 8 yciosusx MDK u ¢ 6oonom pacmeope N-me-
munamopghonun-N-oxcuoa (NMO/H-0), ¢ npucymcmeuu 2udpoxcuoa Kaius. Xoms 2oM0O2eHHbLIl
Memoo 0ezudpoxnopuposanus MmexHo102u4ecKu Heco8epuieHeH, 00HAKO OH N0380JIA€em C GbIX0-
oom 45% nonyuums cmecv uzomepoe 1-eunun-3- u I-eunun-5-wemun-4-uumponupaszona. /lecuo-
poxnopuposanue 6 yciosuax M®DK aenaemca anomepramueoil 20Mo2eHHOMY npoyeccy, 00HAKO
He cnocoOHo obecneuump 6blCOKUIL 6bIX00 oxcuoaemulix coeounenui— 20%. Yemanoeneno, umo
oezuopoxnopuposanue uccieoyemolx I1-(2°-xnopsmun)-3(5)-memun-4-numponupazonos 3nauu-
menvHo ycneuwnee npomekaem é cucmeme NMO/H>0 ¢ npucymcmeuu KOH, npueoosa x cymmap-
Homy 6vix00y 1-6unun-3- u I1-eunun-S-memun-4-numponupazonoe 0o 60%. Hzyuenwt 3¢phexmor
MEmUbHBIX 3aMecmumerell RUPA301bH020 KObUaA RPU pAOUKanbHou noaumepuszayuu. Hoenmu-
dunyuposannvie MoHOMEPBL 8 OOUHAKOBHIX YCIOGUAX NPOAGIAIOM PA3IUYHYIO akmusHocmb. Tak,
6 npoyecce paouKanbHOU NOAUMEPUIAUUU U30MED, 8 KOMOPOM MEMUIbHAA CPDYRNA HAXOOUNICA 8
HAMOM NON0IHCEHUU NUPA30TbHO20 KOIbUA, NOAUMEPUIYEeMCA C DoabULell CKOPOCmbio, Yem U30-
Mep, 6 KOMOPOM MEMUNLHAA CPYRNA HAXOOUMCA 8 MPEMbeM NO0ICEHUU.

KuioueBble ci0Ba: ajlKwiIMpoBaHWE, JIeruapoxijopupoBanue, 3(5)-metmn-4-HuTpomupaszon, 1,2-au-
XJIOP3TaH, pajuKaabHas MOJIMMEPHU3aLHS
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The aim of this work was to develop a convenient preparative method for the direct N-
alkylation of 3(5)-methyl-4-nitropyrazole under conditions of phase-transfer catalysis (PTC). The
need for development was also dictated by the fact that the reaction products are simultaneously
intermediates in the synthesis of an important class of compounds - vinylpyrazoles. Alkylation of
3(5)-methyl-4-nitropyrazole under standard conditions of PTC (benzene-water-KOH-TEBACH
(triethylbexylammonium chloride)) did not lead to the desired result. Apparently, benzene inter-
rupts the transfer of the nitropyrazole anion from the aqueous organic medium, as a result of which
the yield of the control alkyl compound is only 50%. During alkylation in the absence of benzene,
under the influence of potassium hydroxide in water, deprotonation easily proceeds and the corre-
sponding potassium salt of 3(5)-methyl-4-nitropyrazole is formed, which blocks the dehydrochlo-
rination of 1,2-dichloroethane and leads to the selective course of the process of alkylation of the
taken nitropyrazole. At an equimolar ratio of nitropyrazole and potassium hydroxide, the yield of a
mixture of the resulting 1-(2-chloroethyl)-3- and 1-(2-chloroethyl)-5-methyl-4-nitropyrazoles
reaches 80%. The dehydrochlorination of the obtained substituted chloroethylpyrazoles in a meth-
anol solution, under conditions of PTC, and in an aqueous solution of N-methylmorpholine-N-
oxide (NMO/H.0), in the presence of potassium hydroxide was also studied. Although the homo-
geneous method of dehydrochlorination is technologically imperfect, however, it makes it possible
to obtain a mixture of 1-vinyl-3- and 1-vinyl-5-methyl-4-nitropyrazole isomers with a yield of 45%.
Dehydrochlorination under PTC conditions is an alternative to a homogeneous process; however,
it is not able to provide a high yield of the expected compounds - 20%. It has been established that
the dehydrochlorination of the studied 1-(2*-chloroethyl)-3(5)-methyl-4-nitropyrazoles proceeds
significantly successfully in the presence of KOH in the NMO/H-0 system, leading to the total yield
of 1-vinyl-3- and 1-vinyl -5-methyl-4-nitropyrazoles up to 60%. The effects of methyl substituents
of the pyrazole ring during radical polymerization have been studied. The identified monomers
exhibit different activities under the same conditions. Thus, in the process of radical polymeriza-
tion, the isomer in which the methyl group is in the fifth position of the pyrazole ring polymerizes
at a higher rate than the isomer in which the methyl group is in the third position.

Keywords: alkylation dehydrochlorination, 3(5)-methyl-4-nitropyrazole, 1,2-dichloroethane, radical
polymerization
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INTRODUCTION

Nitrogen-containing heterocycles are an im-
portant class of chemical compounds. The special
structure allows azole derivatives to bind easily to en-
zymes and receptors in organisms, thereby finding var-
ious applications in medicinal chemistry as drugs with
better therapeutic results and fewer side effects [1].

Among other azoles, pyrazole and its substi-
tuted derivatives occupy leading positions in the syn-
thesis of drugs [2, 3], pesticides [4, 5], polydentate lig-
ands [6], and dyes [7, 8]. Therefore, continuous devel-
opment of methods for obtaining pyrazoles with differ-
ent functional groups is required.

Derivatives of azoles containing energetic
groups (nitro-, nitramino-, polynitro-, azide) are used
as components in explosive substances [9-11]. Vinyl-
ated products are interesting both as biological active
cores and as universal building blocks for polymeriza-
tion. They can be functionalized with either a hetero-
cycle or a double bond (or both) [12-15]. The vinyl
group can act both as a protecting group, which can be
removed under relatively mild conditions [16], and as
a subject of new heterocyclization [17].

For the synthesis of compounds containing
various functional groups (vinyl, allyl, propargyl, bu-
tadienyl), azoles containing a mobile hydrogen atom
are usually used [18].

Methods for preparing N-vinyl azole deriva-
tives include vinylation with acetylene, which occurs
without the formation of by-products. This reaction
was originally implemented by Reppe [19], and is still
used today with some optimizations [20]. The process
takes place under pressure at a temperature of 150-
200 °C. In recent years [21], as an alternative to high
pressure acetylene, calcium carbide has shown very
good results: a concept involving a solid acetylene re-
agent has been developed, where the reactivity of cal-
cium carbide is generated in situ and acetylene is con-
trolled by the addition of KF. Several other transfor-
mations leading to N-vinylazole derivatives can be
mentioned, such as the vinyl exchange reaction be-
tween azoles and vinyl esters (vinyl acetate), catalyzed
by the mercuric acetate-sulfuric acid system [22], such
as the dehydrochlorination of N-chloroethyl-substi-
tuted compounds under PTC conditions and in the
NMO system [23]. A method for the vinylation of az-
oles using heterogeneous catalysts has been developed.
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This method is based on the application of transition
metal compounds (mercury(ll) acetate) to organic pol-
ymers, which provides a simultaneous solution to the
problem of wastewater treatment [24]. In search of de-
veloping new methods for the synthesis of various het-
erocyclic systems based on the reaction of 2,2-dichlo-
rovinyl ketones with 2-(hydroxyethyl) hydrazine, ap-
proaches to the preparation of new chemoselective hy-
droxyalkyl-substituted and vinyl-substituted pyrazoles
have been developed [25].

Polyvinylazoles exhibit specific properties in-
herent only to this class of heterocycles and can be used
in various fields of science and technology.

It has been established that copolymers with
grafted oligopropylamine fragments containing N-vi-
nylazole units can interact with DNA oligonucleotide,
stimulating their research as means of delivering nu-
cleic acids into living cells [26]. Polymers based on N-
vinylpyrazoles possess valuable proton-conducting,
semiconducting and optical properties [27].

EXPERIMENTAL PROCEDURE

Alkylation of 3(5)-methyl-4-nitropyrazole was
carried out under PTC conditions in the presence and
absence of an organic solvent. Dehydrochlorination of
the obtained products was conducted under PTC con-
ditions and in the NMO/H0 system. The composition
and structure of the synthesized compounds were con-
firmed by NMR and IR spectroscopy methods and sup-
ported by elemental analysis data. Polymerization was
carried out in a solution of DMF (dimethylformamide),
in the presence of AIBN (azobisisobutyronitrile).

EXPERIMENTAL PART

1-(2'-Chloroethyl)-3(5)-methyl-4-nitro-1H-
pyrazole (2a, b)

A mixture of 0.127 g (1 mmol) of 3(5)-methyl-
4-nitro-1H-pyrazole, 0.056 g (1 mmol) of potassium
hydroxide, 0.001 g of TEBAC in 0.50 ml of water was
stirred for 1 h at a temperature of 70 °C. To the reaction
mixture at this temperature 0.099 g (1 mmol) of dichlo-
roethane was added, after which intense stirring was
continued for another 8 hours.

After removing the solvent, the residue was
distilled under reduced pressure. Yield 0.15 g (79%),
boiling point 160-165/2 mmHg, np® 1.5200. IR spec-
trum, v, sm*: 1530 (ring). *H NMR spectrum (DMSO-
de/CCl4/1/3), 8, ppm: 2a) 2.48 s (3H, 3-CHj3), 3.95 t
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(2H, J 5.8 Hz, NCHy); 4.43 t (2H, J 5.8 Hz, CHClI),
8.70 s (1H, 5-H). 2b) 2.69 s (3H, 5-CH3); 3.92t (2H, J
5.8 Hz, NCHy), 4.47 t (2H, J 5.75 Hz, CHCl), 8.07 s
(1H, 3-H). *C NMR spectrum, (DMSO-ds/CCl4/1/3),
o, ppm: 10.2;12.8;41.6;42.1; 50.3,53.2; 129.5; 132.3;
132.5; 135.8; 139.8; 144.8. Found %: C 38.09, H 4.15,
N 22.51. CeHsCIN3O-. Calculated, %: C 38.01, H 4.25,
N 22.16.

3(5)-methyl-4-nitro-1-vinyl-1H-pyrazole (3a, b)

A mixture of 0.19 g (1 mmol) of 1-(2'-chloro-
ethyl)-3(5)-methyl-4-nitro-1H-pyrazole (2a, b), 0.056 ¢
(12 mmol) of potassium hydroxide, 80 ml of methanol
was stirred at temperature 60 °C for 1 h. After remov-
ing methanol, 20 ml of water to the residue was added
and extracted with methylene chloride. After removing
the solvent, the residue was distilled under reduced
pressure. Yield 0.06 g (39%), boiling point 119-
121/3 mmHg, np® 1.5500. IR spectrum, v, cm™: 1530
(ring). 'H NMR spectrum (DMSO-ds/CCl4/1/3), 3,
ppm: 3a) 2.51 s (3H, 3-CH3), 5.02d.d. (1H,J 8.8 u 1.1
Hz, =CH), 5.82 d.d. (1H,J 15.5u 1.1 Hz,=CHy), 7.11
d.d. (1H, J 15.5 and 8.8 Hz, =CH), 8.95 s (1H, 5-H).
1BC NMR spectrum, (DMSO-de/CCl4/1/3), &, ppm:
96.0, 103.2, 129.5, 131.7, 136.4, 145.4. 3 b) 2.73 s (3H,
5-CHs), 5.15 ppm. (1H, J 8.7 u 0.4 Hz, =CHy), 5.90
d.d. (1H, J 15.0 and 0.4 Hz, =CH,), 7.26 d.d. (1H,
J 15.0 u 0.87 Hz, =CH), 8.13 s (1H, 3-H). 3C NMR,
(DMSO-ds/CCl4/1/3), 8, ppm: 95.5, 105.4, 128.8,
136.4, 138.1, 152.4. Found %: C 47.18, H 4.81,
N 27.67. C¢H7N3O.. Calculated, %: C 47.06, H 4.61,
N 27.44. %:

3(5)-methyl-4-nitro-1-vinyl-1H-pyrazole (3a, b)
(TEBAC)

A mixture of 0.19 g (1 mmol) 1-(2'-chloro-
ethyl)-3(5)-methyl-4-nitro-1H-pyrazole (2a, b), 0.11 g
(2 mmol) potassium hydroxide, 1 g TEBAC and 50 ml
of a mixture of benzene: water (1:1 ratio) was inten-
sively stirred for 3 h. The reaction product was ex-
tracted with benzene. After removing the solvent, the
residue was distilled under reduced pressure. Yield
0.03 g (20%), boiling point 115-130/ 3 mmHg, np?®
1.5500.

3(5)-methyl-4-nitro-1-vinyl-1H-pyrazole (3a, b)
(NMO)

A mixture of 0.19 g (0.001 mol) 1-(2'-chloro-
ethyl)-3(5)-methyl-4-nitro-1H-pyrazole (2a, b), 0.11 g
(2 mmol) potassium hydroxide and 50 ml of 50%
NMO aqueous solution was intensively stirred for 3 h
at a temperature of 60 °C. The reaction mixture was
extracted with methylene chloride. After removing the
solvent, the residue was distilled under reduced pressure.
Yield 0.09 g (59%), boiling point 123-127/2 mmHg, np?
1.5500.
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General procedure for the polymerization of 3-
methyl-4-nitro- and 5-methyl-4-nitro-1-vinyl-1H-pyra-
zoles (3a and 3b)

Before polymerization, the monomers were
distilled twice in vacuum. Polymerizations were car-
ried out in a solution of dimethylformamide (DMF), in
the presence of azobisisobutyronitrile (AIBA) at a tem-
perature of 70+1 °C, according to the procedure given
in [28].

RESULT AND DISCUSSION

Direct alkylation of pyrazoles with 1,2-dichlo-
roethane (DCE) under phase transfer catalysis (PTC)
conditions showed that the direction of the reaction and
the yields of alkylation products depend on the acidity
of the pyrazoles. A decrease in the acidity of pyrazoles
(correspondingly, the pKa of unsubstituted pyrazole is
20.4, 3(5)-methylpyrazole is 21.5, dimethylpyrazole is
22.5) leads to, along with alkylation, also the elimina-
tion of DCE.). Therefore, to prevent side processes
during the alkylation of pyrazoles, it is necessary to in-
crease the alkali consumption depending on the pKa of
the alkylation object (2 times for pyrazole, 4 times for
methylpyrazole, and 6 times for dimethipyrazole).

Transition to 3(5)-methyl-4-nitropyrazole (1),
whose pKa is 10, under the influence of alkali (KOH),
deprotonation easily occurs and the corresponding po-
tassium salt of nitropyrazole is formed, which blocks
the dehydrochlorination of 1,2-DCE and leads to selec-
tive the course of the alkylation process of pyrazole (1).

With an equimolar ratio of nitropyrazole and
KOH, the yield of the mixture of the resulting 1-(2-

chloroethyl)-3(5)-methyl-4-nitropyrazoles (2a, b)
reaches 80% (Scheme 1):
O,N CH,
OaN CH, — Z/ _N
cl N
/ Cl/\/
N PTC cl
N PhCH,N(CI)Et;, 2a,b
1 80%, 75°C, 8h 7 > /\Cl
Scheme 1
Cxema 1

Attempts to carry out alkylation under stand-
ard conditions of phase transfer catalysis (benzene-
KOH-TEBAC) did not lead to the desired result. Ap-
parently, benzene hinders the transfer of the nitropyra-
zole anion from an aqueous to an organic medium, as
a result of which the yield of compound 2, in compari-
son with experiments without it, is only 50%.
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According to the *H, 3C NMR spectra, as well
as those recorded using the NOESY method, the alkyl-
ation of nitro derivative 1 produces a mixture of iso-
meric pyrazoles — 1-(2'-chloroethyl)-3-methyl-4-nitro-
and 1-(2'-chloroethyl)-5-methyl-4-nitropyrazoles (2 a,
b) in a ratio of 1.5:1, respectively.

The isomeric forms of 3-Me and 5-Me were
identified by the cross-peak of the proton of the pyra-
zole ring with the protons of the methylene group (a
compound with a methyl group in the 5th position).

In order to obtain 1-vinyl-3(5)-methyl-4-nitro-
pyrazoles (3a, b), dehydrochlorination of compound
2a, b was carried out in a methanol solution of KOH
under PTC conditions, as well as a study of the dehy-
drochlorination process in an aqueous solution of N-
Methylmorpholine-N-oxide (NMO) [23] (Scheme 2):

O,N O,N
CH; CH,
MeOH/KOH
/ i /
N > N
N NMO/H,0 N
k/CI K
2a,b 3a,b
Scheme 2
Cxema 2

Dehydrochlorination under PTC conditions is
an alternative to the homogeneous process; however, it
is not able to provide a high yield (20%) of compounds
3a, b.

It was established that the dehydrochlorination
of the studied 1-(2'-chloroethyl)-3(5)-methyl-4-nitro-
pyrazoles (2a, b) proceeds significantly successfully in
the presence of KOH, in the NMO/H-0 system, lead-
ing to a total yield of 1-vinyl- 3(5)-methyl-4-nitropyra-
zoles (3a, b) up to 60%.

The structure of the obtained 1-vinyl-3(5)-me-
thyl-4-nitropyrazoles (3a, b) was confirmed by spec-
tral methods (IR, *H, *C NMR).

Dehydrochlorination of compound 2a, b, a
mixture of isomeric 1-vinylpyrazoles 3a, b is formed,
the ratio of which, according to 'H NMR data, is re-
spectively 2.3:1. We were able to chromatographically
separate and identify the corresponding 3-Me and 5-
Me isomers of pyrazoles 3a and 3b.

In the *H NMR spectrum, the singlet signal of
the protons of the methyl group of compound 3a is ob-
served at 2.51 ppm, while in compound 3b the signal
of the protons of the methyl group is observed in the
region of 2.73 ppm, i.e., the shift towards the high field
is 0.22 m.d.

A different picture is observed for the 3-H and
5-H protons of the pyrazole ring. Thus, in the 'H NMR
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spectrum of compound 3a, the 5-H proton is observed
in the region of 8.95 ppm, while in the spectrum of
compound 3b, the 3-H proton appears in the region of
8.13 ppm.

Effects of methyl substituents on the pyrazole
ring during the radical polymerization of 1-vinyl-3-
methyl- and 1-vinyl-5-methyl-4-nitropyrazoles accord-
ing to *H and *C NMR spectra

Vinylazoles are interesting objects for investi-
gating the impact of structural factors on the activity of
vinyl monomers in radical polymerization [29]. In the
presented work, we examine the dependence of the
polymerization activity of monomers 3a and 3b (Figure)
on the position of the methyl group in the pyrazole
ring. Monomers 3a and 3b exhibit different activities
under the same conditions. Thus, during radical
polymerization, isomer 3b, in which the methyl group
is located in the fifth position of the pyrazole ring, pol-
ymerizes at a higher rate than isomer 3a (Table 1).

O,N CH, O,N
I

Ve s

N H;C N
a Ha a Hy
AN AN

Hc b Hc b
Hp Hp
3a 3b

Fig. Structural formulas of 1-vinyl-3-methyl- and 1-vinyl-5-me-
thyl-4-nitropyrazoles (3a, 3b)
Puc. Crpykrypusie popmyns! 1-BuHmi-3-mMeTni- 1 1-BUHMI-5-
MeTHI-4-HuTponupasolios (3a, 3b)

Table 1
Polymerization parameters and inherent viscosities of
polyvinyl nitropyrazoles obtained in DMF, [M]=1 mol/l,
[1]=0.001 mol/l, t=70 °C
Taobnuya 1. llapaMeTpbl NOJIMMePU3ALMU U XapaKTepPH-
CTUYECKHE BASKOCTHU MOJIMBUHUJIHUTPOIIMPA30/10B, 110~
ay4deHHbIX B IM®A, [M]=1 moas/a, [1]= 0,001 moab/a,

t=70 °C
Duration of ;
A Polymer | [n] in DMF, at
Monomer polym;rilrfatlon, yield, % 20 °C dl/g
10 185
20 29.7
3a 20 £30 0.40
40 75.5
10 455
3b 20 70.5 0.52
30 90.0

The objective of the study was to identify a
possible correlation between the spectral data (*H, *C
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NMR) characteristics of 1-vinyl-3-methyl-4-nitro-
(3a) and 1-vinyl-5-methyl-4-nitropyrazoles (3b) with
the polymerization ability of vinyl groups during radi-
cal polymerization.

As can be seen from Table 2, the chemical shift
(CS) of the protons of the vinyl group weakly depends
on the location of the methyl substituents, since they
vary within a few hundredths of ppm, while the CS of
the C, and Cg carbon atoms of the vinyl group is re-
flected much more strongly by the interaction with the
heterocycle.

Table 2
Parameters of 'H and *C NMR spectra (ppm) of com-
pounds 3a and 3b
Taoauya 2. Mapamerpel cnekrpor H, 3C SIMP (m.x1.)
coequnenuii 3a u 3b

_coe/uHer
Monomer Chem';g' Smh'ﬂ M. \chemical shift *C, 5.ppm.
Ha | Hp Hc Ca Cs Adqg

3a [5.82/502] 7.41 | 12952 |103.23| 26.29
30 [5.90/5.15| 7.26 | 128.79 | 105.44 | 23.35

From Table 2, it can be seen that in monomer
3b, which exhibits greater activity during polymeriza-
tion, the Cg atom of the double bond is deshielded and
its CS is shifted downfield compared to 3a [30]. The
chemical shift of the signal of the B-carbon atom (&¢p)
of the vinyl group to a weaker field, reducing the dif-
ference between the chemical shifts C, and Cg (Adagp),
increases the electrophilicity of the radical in monomer
3b, which corresponds to its higher activity in radical
polymerization compared to compound 3a.

We studied the macromolecular parameters of
polyvinyl-3(5)-methyl-4-nitropyrazole, since in prac-
tice we always obtain a mixture of these isomers — 3 a,
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b. The obtained data indicate high molecular weights
of the synthesized polymers (M = 1.3-10°) a low

degree of polydispersity % ~ 1.5, which supports the

mechanism of square termination by macroradical re-
combination. The values of the constants K and a in
the Mark-Houwink equation [n] = KM® have also
been determined. It was found that K = 0.85-10* and
a = 0.575 (DMFA, 25 °C), indicating sufficient flexi-
bility of the polymer macromolecules.

CONCLUSION

The presence of a nitro group in the 4™ position
in the 3(5)-methylpyrazole ring makes selective alkyl-
ation with dichloroethane possible under phase-trans-
fer catalysis.

Due to the increased electrophilicity of the
double bond, 5-methyl-4-nitro-1-vinylprazole is more
active in radical polymerization than 3-methyl-4-nitro-
1-vinylpyrazole.
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