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H3zeecmno, umo noumu éce peaxyuu ¢ amomom azoma 3(5)-memun nupazona Heuz6exncno
npueodoam k oopazosanuto N-3amewjennvix 3-memun u 5-memun nupazonos. Imo Kacaemcs
maroice I-nponapzun 3(5)-memun nupasona. B dannoit pabome nam yoanocs pazoenunv Imu u3o-
Mmepot u udenmugpuyuposamo ux memooamu ‘H u *C IMP cnexmpockonuu. C yenvio cunmesa
UHOUBUOYAIbHBIX U30MEPO8 3-Memun-1-(npon-2-un)-1H- u 5-memun-1-(npon-2-un)-1H-nupazo-
7106 HAMU OBLIO U3YYEHO ATKUAUPOsaHUue 3(5)-Memun nupazona RPOnAPZUL GPOMUOOM 8 YCA08UAX
Medxceaznozo Kamanuza é cucmeme HUOKOCMb-HCUOKOCHb U3ONPONUIOBLIIL CRUPM-600a nPU
memnepamype 0-5° C, umo obecneuusaem 75-80% 6vixo0 nponapzun nupazonoe. Ham enepevie
y0anocs uoeHmuuyuposams noyueHHsle uzomMepsl. B npodykmax ankunuposanus eécezoa npe-
obnadoaem 3-memun uzomep, HO IMoO He 3ampyoHsem ux pazoenenue. Ilpeocmasnanoco unmepec-
HbIM 8bIAGUM b G/IUAHUE MECHONOJI0NHCEHUA MEMUILHOIL ZPYRNbL RUPA30IbHOZ0 KONbUA 8 NpoUec-
cax mepmuyiecKoil u Kamanumuueckoil nonumepusayuu. /lannvie, nojiyueHnvle npu mepmuye-
CKOll NOIUMEPU3AUUYU OMOETIbHBIX U3OMEPOB, NOKA3ANU, YO U30MED, 20€ MEMUIbHbLI 3aMeCmU-
meilb HaAX00UMICS 8 MPEMbEM NOJIONCCHUN RUPA30bHO20 KOIbUa, npu memnepamype 120-130 °C
3a 20 u npakmuuecku He nOaUMEPUIYEMCA, MO20a KAK Y U30Mepa, 6 KOMOPOM MemunbHblil 3a-
Mecmumend HAXOOUMCA 8 HAMOM HONOHCEHUU NUPA30IbHO20 KOJIbUA, 6bIX00 NPU HOIUMEPU3A-
yuu nupazonoe cocmasnsem 40,0%. Coseputenno unasa KapmuHa HAdAIOOAEMCA NPU KAMATUMU-
yeckoil nonumepuzayuu. Tax, npu memnepamype 120-130 °C 3a 20 u ¢ npucymcmeuu Kamaiu-
muueckozo konuvecmea PACl, o6a usomepa nonumepusyromen na 50,0%. Tax kax npu ankunu-
posanuu 3(5)-memunnupazona nojiyuaem cmecu uzomepog-3-wemun-1-(npon-2-un)-1H-nupaszon
(2a) u 5-memun-1-(npon-2-un)-1H-nupazon (26), uenecoodpasno usyuame ux noeedexue npu
mepmuuecKoil U KamaaumuyecKoul nonumepusayuu coemecmuo. Pezynromamol mepmuueckoit no-
aumepusayuu noxkazanu, ymo 3-memun-1-(npon-2-un)-1H-nupaszon (2a)-uzomep noumu nonno-
CMbI0 ROOABIAEH NPOYECC NOAUMEPUZAUUU, U 8bIX00 noaumepa cocmaeasem auuiv 8,0%, a ¢
npucymcmeuu PACly npu nonumepuzauyuu cmecu uzomepos 3(5)-memun-1-(npon-2-un)-1H-nupa-
3011 (2a, 26) ébix00 noaumepa cocmasisem ~40%. Tepmozpasumempuuecxkuii ananusz (TI'A) no-
JIYYEHHBIX NOAUMEPOE NPOBOOUIICA 8 YCAOBUAX OUHAMUYECKO20 HAZPEGARUA U NOKA3AHO, YN O UH-
meHcugHas nomepus maccovl 0opazyoes 3, 4 u 5 nauunaemca npu memnepamype oxkono 195 °C,
200 °C u 215 °C coomeemcmeenno. 3naueHus yoeabHoil I1eKMPONPOGOOHOCHU ROJTURPORAP2UTL
nupazonos (10°- 10° Om™. cm™) yrasviearom na mo, umo onu mozym naiimu npumenenue 6 Ka-
yecmee OpP2anuYecKux nOITUMEPHBIX NOJIYNPOGOOHUKOS.

KiroueBble ¢JI0BA: aTKIIHPOBAHIE, TPOMAPTIIIOPOMUT, TTIOTUMEpH3aItus, 3(5)-MeTUIITUPa30l
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It is known that almost all reactions involving the nitrogen atom of 3(5)-methylpyrazole
inevitably lead to the formation of N-substituted 3-methyl and 5-methyl pyrazoles. This also applies
to 1-propargyl 3(5)-methylpyrazole. In this work, we succeeded in separating these isomers from
each other and identifying them using *H and *C NMR spectroscopy methods. To synthesize indi-
vidual isomers of 3-methyl-1-(prop-2-yl)-1H- and 5-methyl-1-(prop-2-yl)-1H-pyrazoles, we studied
the alkylation of 3(5)-methylpyrazole with propargyl bromide under conditions of interphase catal-
ysis in a liquid-liquid system of isopropyl alcohol-water at a temperature of 0-5°C, which provides
a 75-80% vyield of propargyl pyrazoles. For the first time, we were able to identify the obtained
isomers. In the alkylation products, the 3-methyl isomer always predominates, but this does not
complicate their separation from each other. It was of interest to determine the influence of the
position of the methyl group in the pyrazole ring during the process of thermal catalytic polymeri-
zation. The data obtained from the thermal polymerization of the individual isomers showed that
the isomer with the methyl substituent in the third position of the pyrazole ring does not polymerize
practically at a temperature of 120-130 °C over 20 h, whereas the isomer with the methyl substituent
in the fifth position of the pyrazole ring has a yield of 40.0% in the polymerization of pyrazoles. A
completely different picture is observed during catalytic polymerization. At a temperature of 120-
130 °C over 20 h, in the presence of a catalytic amount of PdCl,, both isomers polymerize at a rate
of 50.0%. Since the alkylation of 3(5)-methylpyrazole yields mixtures of the 3-methyl-1(prop-2-yl)-
1H-pyrazole (2a) and 5-methyl-1(prop-2-yl)-1H-pyrazole (2b) isomers, it is advisable to study their
behavior during thermal and catalytic polymerizations together. The results of thermal polymeri-
zation showed that the 3-methyl-1(prop-2-yl)-1H-pyrazole (2a) isomer almost completely sup-
presses the polymerization process, with a polymer yield of only 8.0%, and in the presence of PdCl,
during polymerization of a 3(5)-methyl-1-(prop-2-yl)-1H-pyrazole (2a, 2b) isomer mixture, the pol-
ymer yield is ~40%. Thermogravimetric analysis (TGA) of the obtained polymers was carried out
under dynamic heating conditions and it was shown that intensive weight loss of samples 3, 4 and
5 begins at a temperature of about 195 °C, 200 °C and 215 °C, respectively. The specific conductivity
values of polypropargyl pyrazoles (10°3-10° Ohm™.cm™) indicate that they can find application as
organic polymer semiconductors.
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INTRODUCTION

All reactions involving the nitrogen atom of
3(5)-methylpyrazole inevitably lead to the simultane-
ous formation of N-substituted 3-methyl and 5-me-
thyl isomers, due to the tautomerism present in 3(5)-
methylpyrazole.

Only in cases where the mobile hydrogen on
nitrogen is replaced by relatively less mobile substituents
is it possible to separate and identify these isomers.

With the aim of synthesizing individual iso-
mers of 3-methyl- and 5-methyl-1-propargyl pyra-
zoles, we studied the alkylation of 3(5)-methylpyrazole
(1) with propargyl bromide under phase-transfer catal-
ysis (PTC) conditions and the subsequent separation of
the resulting isomers by rectification.

The task of this work, namely the separation of
the resulting isomeric products of alkylation, was suc-
cessfully solved by alkylation of 3(5)-methylpyrazole
(1) with propargyl bromide in the presence of phase
transfer catalysts (benzyltriethylammonium chloride,
TEBAC) at a temperature of 0-5 °C to exclude the for-
mation of 1-allenyl-3(5)-methylpyrazoles.

Polymerization of 3(5)-methyl-1-(prop-2-yl)-
1H-pyrazole, as well as individual isomers of 3-me-
thyl-1-(prop-2-yl)-1H and 5-methyl-1-(prop-2-yl)-1H-
pyrazoles was carried out at a temperature of 120-130 °C,
in the catalytic presence of PdCl..

From the obtained data it is easy to see that the
isomer with a methyl group in position 5 in the ring
exhibits greater activity in the process of thermal
polymerization.

The obtained polypropargylpyrazoles are pow-
ders from dark brown to black colors, well soluble in
many solvents (acetone, chloroform, DMF). They ex-
hibit a specific electrical conductivity in the range of
2.2-2.4-10* Ohm™*-cm™.

EXPERIMENTAL PROCEDURE

Alkylation of 3(5)-methylpyrazole with pro-
pargyl pyrazole was carried out under PTC conditions
in the presence of isopropyl alcohol: water solution.
The separation of the obtained isomers was done by the
rectification method. The composition and structure of
the synthesized isomers have been proven by NMR and
IR spectroscopy methods and confirmed by elemental
analysis data. Polymerization of individual isomers
and their mixtures was carried out in the presence of a
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catalytic amount of PdCI; and thermally at a tempera-
ture of 120-130 °C. Thermal properties of the polymers
were studied, as well as electrical conductivity of the
obtained polymers.

EXPERIMENTAL PART

3(5)-methyl-1-(prop-2-yn-1-yl)-1H-pyrazole
(2a, b)

a) A mixture of 16.4 g (0.2 mol) of 3(5)-
methylpyrazole, 12.0 g (0.3 mol) of sodium hydroxide,
2.0 g of TEBAC, 5 ml of water and 60 ml of isopropyl
alcohol was stirred under reflux at 25 °C for 30 min.
After cooling to 5 °C, 22.8 ml (0.3 mol) of propargyl
bromide were added dropwise to the reaction mixture.
The mixture was stirred for 2 h. The reaction mixture
was filtered, the resulting precipitate was washed with
methylene chloride and left overnight. After removing
the solvent and isopropyl alcohol, the residue was dis-
tilled under reduced pressure. Yield 20.2 g (84.0%), b.
p. 85-90 °C/15 mm Hg, np® 1.500. IR spectrum, v, cm™:
1526 (ring), 2124 (C=C). Found, %: C 67.95; H 5.84;
N 26.58; C;HsN,. Calculated, %: C 67.90; H 5.70; N
26.40.

b) The result is similar to the previous exam-
ple, with the difference that 22.8g (0.3 mol) of propar-
gyl bromide was added directly. Yield 18.2 g (75.8%).

¢) Itis analogous to the first example, with the
difference that after adding 22.8 g (0.3 mol) of propar-
gyl bromide, stirring was continued for 1 h. Yield 17.5 g
(73.0%).

To separate the mixture of isomers, a reactiva-
tion column 30 cm long, 4 cm in diameter, filled with
a ceramic packing (0.5%0.1 cm) was used. The top tem-
perature is 70-72 °C, and the temperature of the cube
is 94 °C, and the pressure is 3 mm Hg. R = 10 (reflux
ratio). 100 g of the mixture of 1-propargyl-3(5)-
methylpyrazole isomers are loaded into the cube, the
ratio is 3Me:5Me-3:1, respectively. After separation, it
was obtained:

a) 3-methyl-1-(prop-2-in-1-yl)-1H-pyrazole
(2a) (25.09), b. p. 75 °C/10mm Hg, np® 1.4906, purity
according to *H NMR spectrum - 98.3%. 'H NMR
spectrum (400 MHz, DMSO-des/CCl4/1:3), 6, ppm, Hz:
2.21s (3H, 3-CHs), 2.90t (1H, J = 2.6, C=CH), 4 .84d
(2H, J = 2.6, N-CHy), 5.97d (1H, J = 2.2, 4-H), 7.49d
(1H, J = 2.2, 5-H). C NMR spectrum (100 MHz,
DMSO-ds/CCl4/1:3), 5, ppm: 12.96; 40.25; 74.84;
77.48;104.74; 128.97; 147.34.
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b) 5-methyl-1-(prop-2-in-1-yl)-1H-pyrazole
(2b) (10.0g), b. p. 80 °C /10 mm Hg, np® 1.5040, purity
according to *H NMR spectrum — 98 %. *H NMR spec-
trum (400 MHz, DMSO - d¢/CCl4/1:3), 8, ppm, Hz:
2.39s (3H, 5-CHs), 2.85t (1H, J = 2.6, C=CH), 4.84d
(2H, J = 2.6, N-CHy), 5.97d (1H, J = 2.2, 4-H), 7.20d
(1H, J = 2.2, 3-H). ®C NMR spectrum (100 MHz,
DMSO-ds/CCl4/1:3), 8, ppm: 10.34; 30.27; 74.10;
77.46; 129.88; 105.15; 137.43.

During the separation, an intermediate fraction
of approximately 30.0 g (3Me:5Me-4:1) was obtained.
During the separation of isomers, a resinous mass of
25.3 g was also formed.

3(5)-methyl-1-allenyl pyrazole (2c, d). A
mixture of 16.4 g (0.2 mol) of 3(5)-methylpyrazole,
12.0 g (0.3 mol) of sodium hydroxide, 2.0 g of TE-
BAC, 5 ml of water and 60 ml of isopropyl alcohol was
stirred under reflux at 20 °C for 30 min, 22.8 ml (0.3 mol)
of propargyl bromide were added dropwise to the reac-
tion mixture. Stirred for 2 h. The reaction mixture was
filtered, the resulting precipitate was washed with
methylene chloride and left overnight. After the sol-
vent and isopropyl alcohol were removed, the residue
was distilled under reduced pressure. Yield 12.1 g
(50.5%) b. p. 80 °C/15 mm Hg, np?® 1.5430. IR spec-
trum, v, cm’ 1950 cm™, two absorption bands
C=C=C and 1050 cm respectively. *H NMR spec-
trum (400 MHz, DMSO-CCI4/1:3), 8, ppm, Hz: 2.21s
(3H, 3-CH3), 2.61s (3H, 5-CH3), 5.51m (4H, 2C=CHy),
6.15d (1H, J=2.4,4-H), 6.22d (1H, J= 2.4, 4-H), 7.41-
7.43m (2H, 2N-CH=C), 7.45d (1H, J = 2.4, 3H), 7.65d
(1H, J = 2.4, 5H).

Polymerization of N-propargylpyrazoles

a) Catalytically: 0.5 g (0.0042 mol) of N-pro-
pargylpyrazole and 0.0083 g (0.000047 mol) of PdCl,
were loaded into a glass ampoule. The ampoule was
sealed after degassing under vacuum and a nitrogen at-
mosphere: placed in an oil bath at 120-130 °C and kept
for 20 h. After opening, the obtained dark brown mass
was dissolved in acetone and the polymer was precipi-
tated in hexane, the precipitate was filtered and dried
to constant weight at 50 °/10 mm Hg. The yield of pol-
ypropargyl pyrazoles of sample 3 and sample 4 is
50.0%, respectively, the yield of polypropargyl pyra-
zoles of sample (5a, b) is 39.0%.

b) Thermally: similar to example a), only the
polymerization is carried out without palladium chlo-
ride at 120-130 °C for 20 h. The yield of polypropar-
gylpyrazole (3) is practically zero, and in the case of a
mixture of polypropargylpyrazole isomers (5a, b) it is
8.3%.

The electrical conductivity of polymer samples
3, 4 and 5a, b was determined in the AT-512 device
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(China). The obtained samples were pre-doped with
0.1N hexane solution J,, after which they were dried to
constant weight. The doped polymer was converted
into tablets and the electrical conductivity was meas-
ured on the device.

RESULT AND DISCUSSION

Propargyl compounds, along with other acety-
lene compounds, are used in the synthesis of polycon-
jugated polymers with semiconductor properties.
These compounds are promising reagents for con-
structing molecular building blocks of natural azole de-
rivatives [1-8]. For the synthesis of propargyl com-
pounds of the azole series, azoles containing a mobile
hydrogen atom are usually used [9].

The developed method for alkylation of azoles
under conditions of phase-transfer catalysis [10-12]
and in the NMO/H,0 system [13-16] opens up broad
possibilities for the synthesis of N-propargylpyrazoles.

Direct alkylation of pyrazole with propargyl
bromide under phase-transfer catalysis (PTC) condi-
tions was first investigated in [17], where the authors
showed that, using indicated method, instead of the ex-
pected 1-propargylpyrazole, the product of its isomeriza-
tion, 1-allenylpyrazole, is obtained with a yield of 52%.

The essence of another method [18] for obtain-
ing propargylpyrazole (yield 76%) and 1-propargyl-
2,5-dimethylpyrazole (yield 35%) consists in alkyla-
tion of the corresponding sodium pyrazolates with pro-
pargyl bromide in absolute tetrahydrofuran. The dura-
tion of the process is 5 h, at the boiling point of the
solvent (66 °C).

To avoid the aforementioned disadvantages, it
was advisable to carry out the alkylation of pyrazoles
with propargyl bromide in the NMO/H,O system [13].
Using an aqueous solution of NMO and potassium hy-
droxide as a reaction medium allowed us to obtain N-
propargylpyrazoles with a yield of 66-79%, while the
formation of a side allene derivative was not observed.

Considering the aforementioned works and
their disadvantages, partially in the NMO/H0O system
of alkylation of azoles with propargyl bromide, high
consumption of NMO and the associated high cost, in
this work we investigated the alkylation of 3(5)-
methylpyrazole with propargyl bromide under condi-
tions of phase-transfer catalysis according to scheme 1.

When transitioning from the NMO/H.0O sys-
tem to the isopropyl alcohol/water system, it was found
that the determining factor in propargylation under
PTC conditions is the process temperature. The opti-
mum temperature is 0-5 °C, which allows chemoselec-
tive alkylation of 3(5)-methylpyrazole.
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The yields of the target products are 75-80%.
At a temperature of 20 °C, an acetylene-allenyl rear-
rangement is observed with the formation of 1-allenyl-
3(5)-methylpyrazole according to scheme 2.

/Me Me
[ _\\N PTC/b [ _\\N
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\% _
2a,b 2c,d

Scheme 2

Cxema 2

Alkylation of 3(5)-methylpyrazole (1) with
propargyl bromide, as expected [19-22], led to the for-
mation of a mixture of 3-methyl- (predominant) and 5-
methylpyrazoles (2a, b).

The isomeric forms 3Me and 5Me were iden-
tified by the cross peaks of the methylene group with
the proton of the pyrazole ring (compound with 3Me)
and with the methyl group (compound with the methyl
group in the 5-position).

Polymerization of propargylpyrazoles

It was of interest to determine the influence of
the position of the methyl group of the pyrazole ring
during thermal and catalytic polymerization. In order
to obtain reliable results, in this work individual iso-
mers 2a and 2b were isolated by fractionation of their
mixture 2a, b, obtained by alkylation of 3(5)-methylpy-
razole (1) with propargyl bromide.

For this purpose, individual isomers 2a and 2b
were polymerized thermally at a temperature of 120-
130 °C, as well as catalytically in the presence of pal-
ladium chloride according to scheme 3.

As a result, during thermal polymerization of
individual isomers 2a and 2b, it was revealed that iso-
mer 2a, where the methyl substituent is in the third po-
sition of the pyrazole ring, did not polymerize in almost
20 h at a temperature of 120-130 °C.
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At the same time, when the methyl substituent
is in the fifth position of the pyrazole ring 2b, the yield
of polypropargylpyrazole is 40.0%.

A completely different picture is observed in
catalytic polymerization. From the previously used cat-
alytic system PdCl,-pyridine-pyridine was excluded on
the grounds that in the pyrazole ring itself the mono-
mers have a pyridine atom (nitrogen in position 2 of
the pyrazole ring).

Thus, at a temperature of 120-130 °C for 20 h
in the presence of a catalytic amount of PdCl,, both
isomers 2a and 2b polymerize by 50.0%.

Since during the alkylation of 3(5) methylpy-
razole (1) with propargyl bromide always results in
mixtures of isomers 2a, b, it was advisable to study
their behavior in the mixture according to scheme 4.

/Me Me
D v O
N N
o
\%
n
2a,b 5a,b
Scheme 4
Cxema 4

The first experiments showed that during ther-
mal polymerization, the 3Me isomer almost com-
pletely inhibits the polymerization process and the
yield of polymer 5a, b is only 8.2%. However, in the
presence of a catalytic amount of PdCl;, the 3Me:5Me
isomer mixtures polymerize by 40%.

The analysis of IR spectra of the obtained pol-
ymers showed that polymerization of compounds 2a
and 2b occurs via the triple bond of propargylpyrazoles
without affecting the pyrazole ring. Thus, according to
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IR spectroscopy data, the absorption bands of valence
vibrations characteristic of the triple bond at 2124 cm?,
2122 cm* are completely absent in the obtained poly-
mers 3 and 4, however, a new absorption band charac-
teristic of the vinyl group appears in the region of

1638 cm?, and finally, the characteristic bands for va-
lence vibrations of the pyrazole ring at 1524 cm™ for
compounds 3 and 4 are preserved in the IR spectra of
polyvinylpyrazoles.

Some physicochemical characteristics of poly-
propargylpyrazoles are given in the table.

Table

Conditions of thermal and catalytic polymerization of 1-propargyl-3-methyl and 1-propargyl-5-methylpyrazoles
and main physicochemical characteristics
Ta6nuya. Y cJ10BUS TePMUYECKOH U KaTAJIUTHYeCKO# moimMepu3anun 1-nponaarni-3-MeTtus 4 1-nponaprui-5-
METHWJINMNUPA30Jd0B U OCHOBHBIE (])mmco-xuanecKne XapaKTePUCTUKH

Polymerization | Polymer | Characteristic Doping Specific El_ec_trlcal T. softenin,
Compound method ield, % viscosity cl/ compound Conductivity °C
y y /0 y g p ohm—l.cm—l
PdClI, 50.0 0.042 0.1N J 103 115-120
2a .
Thermal - - in hexane - -
b PdClI, 50.0 0.052 - 10 200-240
Thermal 40.0 0.030 - 10 -
' TIC 1012 /A DSC HmWimg)
656 DSC/jmwWimg) TG/ TIC 1072 /A
1 Lego it 1 teo 20
280 15 80
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Fig. 1. Thermogravimetric analysis curves of polymer sample 3.
1-mass loss curve, 2-thermodynamic curve, 3-potential change
curve
Puc. 1. KpuBbie TepMOTpaBUMETPHYECKOTO aHAM3a MOJIMMEP-
Horo oOpa3na 3. 1-kpuBas motepu Macchl, 2-TepMOJHHAMHYECKAs
KpHBasi, 3-KpuBasi N3MEHEHUs MMOTEHIIANa
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Fig. 2. Thermogravimetric analysis curves of polymer sample 4.
1-mass loss curve, 2-thermodynamic curve, 3-potential change
curve
Puc. 2. KpuBble TepMOTrpaBUMETPHIESCKOTO aHAIN3a MOJIUMep-
Horo o6pasiua 4. 1-kpuBas HOTepH Macchl, 2-TepMOANHAMUYECKAs]
KpHBas, 3-KpuBas U3MEHEHHs NOTeHLana
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Fig. 3. Thermogravimetric analysis curves of polymer sample 5a,
b. 1-mass loss curve, 2-thermodynamic curve, 3-potential change

curve
Puc. 3. KpuBbie TepMOTpaBUMETPHYECKOTO aHATIM3a MOJTUMEP-
HOro oOpasma 5a, 6. 1-kpuBas motepu Macchl, 2-TepMOJHHAMHYEC-
CKasl KpuBasd, 3-KpI/IBa${ HU3MCHCHUA ITOTCHLAJIa

The specific conductivity values of polypro-
pargyl pyrazoles (103-10° Ohm™ cm™) indicate that
they can find applications as organic polymer semicon-
ductors (table).

To assess the thermal stability and the possibil-
ity of decomposition of the polymer samples 3 (Fig. 1)
and 4 (Fig. 2), as well as their mixture of isomers (5a,
b) (Fig. 3), a thermal study was carried out under dy-
namic heating conditions using the [TG/MSNE-
TZSHSTA499(TG)QSM403(MS)] device.

According to thermogravimetric analysis
(TGA), intensive weight loss of samples 3, 4 and 5 be-
gins at temperatures of about 195, 200 and 215 °C, re-
spectively. The first stage of weight loss for sample 5
begins at 80 °C and ends at 140 °C, the weight loss is
about 0.8%. This stage is manifested on the differential
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thermogravimetry (DTG) curve as an intense peak, and
on the differential scanning calorimetry (DSC) curve
as a weak endothermic (endo) peak.

Probably, at the first stage of thermal destruc-
tion of sample 5, adsorbed or weakly bound water is
removed from the sample. At the beginning of inten-
sive loss of sample mass, at 196 °C, another process
begins in the form of an endo effect (ends at 206 °C),
and residual monomer may be removed. At tempera-
tures from 240 °C (beginning of the exo effect) to 270 °C,
complex processes apparently occur in the sample with
the formation of new chemical bonds.

The mass loss for sample 3 starts at 80 °C and
ends at 180 °C, the mass loss is about 1.5%. According
to DTG and DSC data, the subsequent thermal behav-
ior of sample 3 is almost identical to the thermal be-
havior of sample 5.

Sample 4 (according to TGA data), compared
to samples 5, 3, is thermally stable and has no mass
losses up to 200 °C. Intensive thermodestruction (onset
at 215 °C) includes two exo processes with onsets tem-
peratures of 245 °C and 260 °C, suggesting the for-
mation of new structures, with their subsequent (with
an increase in temperature above 260 °C) destruction.

The mass loss for samples 5, 3 and 4 with an
increase in temperature to 600 °C is 60% of the orig-
inal mass.
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CONCLUSION

In the presented work, it is once again shown
that 3Me and 5Me isomers differ not only in their phys-
ical but also chemical properties. Thus, during thermal
polymerization at 120-130 °C, the 3Me isomer is
hardly polymerized, while the 5Me isomer is polymer-
ized by 50%. During catalytic polymerization, the two
isomers polymerize in almost equal amounts, approxi-
mately 50 percent each. This suggests that during cat-
alytic polymerization, PdCI, does not play a role for
the 5Me isomer, whereas for the 3Me isomer, it pro-
motes the cleavage of the triple bond. During the ther-
mal polymerization of an isomer mixture, the 3Me iso-
mer completely inhibits the polymerization of the 5Me
isomer. This phenomenon is not observed during cata-
Iytic polymerization, which again suggests that the
polymerization of the 3Me isomer proceeds under the
influence of PdCl..
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