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Abstract: The new representatives of functionally substituted pyrazoles were synthesized and their
interactions with secondary amines studied. It found that the interaction of 3,4-bis(diethylamino)but-2-
en-1-ones with hydrazine hydrate gave rise to 3-alkyl-5-(diethylaminomethyl)pyrazoles. Appropriate 1-
acetyl and 1-(2-chloromethyl carbonyl)pyrazoles were synthesized through the acylation of the last
products with acetyl- and monochloroacetyl chloride in the presence of triethylamine. It revealed that 1-
(2-chloromethyl carbonyl)pyrazoles react with twofold quantity of diethylamine and morpholine under
mild reaction conditions to form new polyfunctional pyrazole derivatives. The composition and
structure of the synthesized compounds were confirmed by IR- and NMR *H-spectroscopy. It established
that 3-methyl- and 3-ethyl-5-(diethylaminomethyl) pyrazoles were biologically active substances out of
synthesized functionally pyrazole derivatives.
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Introduction

As is known, the compounds containing
pyrazole ring in its composition have a wide
spectrum of pharmacological effect. For
example, "antipyrine", "analgin”,
"amidopyrine™ are successfully used in the
medical practice as anti-inflammatory and
antipyretic agent; "pyramidon” — as analgesic
agent; "celebrex" as a pain relief in joints, etc.
[1-5]. In addition, the pyrazole derivatives are
also used in fine organic synthesis, supra-
molecular and polymer chemistry; in the

preparation  of liquid crystals and
agrochemical preparations [6-9].
It should be noted that -effective

methods of preparation of functionally
substituted pyrazoles were developed: for ex.,
3-alkyl pyrazoles [10] were obtained by

interaction of 2-chlorvinyl ketones with alkyl
hydrazines; 1,3-disubstituted 5-
chloropyrazoles [11] were synthesized from
2,2-dichlorovinyl alkyl ketones and alkyl- or
1,1-dialkyl hydrazines, the reaction of 1-
alkyl(aryl)-3,4-bis(dimethylamino)but-2-en-1-
ones with hydrazine hydrate led to the
preparation of 3-alkyl(aryl)-5-
(dimethylaminomethyl) pyrazoles [12-13],
etc.

Continuing investigations in the field of
development of the methods for synthesis of
the pyrazoles on the basis of unsaturated
ketones the heterocyclization of aminoketones
under action of hydrazine hydrate has been
studied.

Experimental

Synthesis technique

The initial 3,4-bis(diethylamino)but-2-en-1-
ones (I, II) were obtained from 34-
dichlorobut-2-en-1-ones and diethylamine on
method  [14]. The physical-chemical
constants of aminoketones (I, 1) are identical

with data presented in work [14].
3-Alkyl-5-(diethylaminomethyl)pyrazoles
(, 1v). 4.4 ml (0.1 mol) of hydrazine
hydrate at 20-25°C in stirring was added on
dropwise to a solution of 22.6 g (0.1 mol) of
1-methyl-3,4-bis(diethylamino)  but-2-en-1-
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ones (1) in 30 ml of ethanol. The reaction
mixture was stirred at 50-55°C for 5 h. After
cooling, the solvent was distilled off, and the
residue distilled in vacuum.
3-Alkyl-1-acetyl-5-(diethylaminomethyl)-
(V,VIl) and 3-alkyl-5- diethylamino-
methyl)-1(chloromethylcarbonyl)pyrazoles
(VILVIIL). For synthesis of compounds
(V,VI1) 4 g (0.05 mol) of chloranhydride of
acetic acid in stirring was added on drop wise
to a solution of 8.35 g (0.05 mol) of 5-
(diethylaminomethyl)-3-methylpyrazole (l11)
in 50 ml of anhydrous ether and 7 ml (0.05
mol) of triethylamine at a temperature of
0+5°C and for synthesis of compounds
(VILVII) 5.6 g (0.05 mol) of chloranhydride
of monochloroacetic acid with stirring on
dropwise was added to above-mentioned
solution. Then the reaction mass was again
stirred for 4-6 h at 15+20°C and washed (100
ml) with 2% aqueous solution of the sodium
carbonate, the ether layer was separated and
the aqueous layer treated with 50 ml ether

while the combined ether extracts were dried
over MgSQ,. After distillation of solvent the
residue was distilled in vacuum.
3-Alkyl-5-(diethylaminomethyl)-1-(2-
dialkylaminomethylcarbonyl)pyrazoles
(IX-XI11). 3.7 g (0.05 mol) of diethylamine or
4.4 g (0.05 mol) of morpholine at temperature
20-25°C in stirring was added on dropwise to
a solution of 6 g (0.025 mol) of 5-
(diethylaminomethyl)-1-(2-
chloromethylcarbonyl)-3-methylpyrazole
(VIl) in 50 ml of anhydrous ether. The
reaction mixture was intensively stirred for 5
h at a temperature of 30-35°C. After cooling,
the reaction mass was washed with diluted
aqueous soda solution; the ether layer was
separated and aqueous layer extracted with
ether. The combined ether extracts were dried
over MgSQ,. After distillation of solvent the
residue was distilled in vacuum.

Physical-chemical indices of the
synthesized pyrazoles (111-XI1) are presented
in Table 1.

Table 1. Physical-chemical indices of the compounds (I11-X11).

B.p., Found,%

Neo Formula °C/mm.merc.c n‘%ﬂ diﬂ' Calculated,% Yield,%
C H N

I CgHi7N3 130-131%2mm 15010 | 0.9760 | 64.00 | 10.35 | 24.95 76
64.61 | 10.10 | 25.10

v CioH1oN3 133-134%2mm 1.4965 | 0.9615 | 65.84 | 11.61 | 23.28 73
66.29 | 10.49 | 23.20

Vv C11H1oN;0 101-102%3mm 1.4930 1.0005 | 63.39 | 10.30 | 20.39 73
63.15 | 9.09 | 20.10

VI C12H21N;0 114-115%2mm 1.4865 | 09878 | 63.85 | 9.02 | 18.50 69
64.57 | 9.41 | 18.83

VIl | CyHCIN;O 139-141%3mm 1.4945 1.0670 | 54.71 | 7.39 | 17.24 68
53.39 | 7.87 | 16.97

VIl | CyHyCINSO 150-151%3mm 1.4910 1.0735 | 55.92 | 7.77 | 16.32 64
56.35 | 7.23 | 16.15

IX CisH2sN,O 148-149%2mm 1.4905 | 0.9640 | 64.28 | 10.00 | 20.00 64
64.95 | 9.58 | 20.22

X C1sH3oN,O 160-161%2mm 1.4865 | 0.9710 | 65.30 | 10.20 | 19.04 66
64.85 | 10.48 | 20.02

Xl C1sH26N,0, 150-151%2mm 1.4995 1.0400 | 61.62 | 8.84 | 19.04 65
61.65 | 8.28 | 20.25

Xl C1sH2N,0, 156-158%2mm 1.5045 1.0560 | 62.33 | 9.09 | 18.18 67
62.65 | 8.86 | 19.05

(V) CI-14.57/15.17%; (VI11I) CI-13.78/14.05%

Results and discussion
It has been established that the bis(diethylamino)but-2-en-1-ones (1,1
heterocyclization of 1-alkyl-3,4- proceeds in a medium of ethanol at
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temperature 50-55°C and leads to the yield of the synthesized pyrazoles (IlI, 1V)
preparation of 3-alkyl-5-  was 73-76%.
(diethylaminomethyl)pyrazoles (H1L,IVThe
H;C CH;
N H3C/\N/\CH3
N s\, coon —
/
CH, -HN(CHs), R L
0 N
R
(LIn AILIV)

LIII R—CHj; ILIV R=C,Hs.

3-Alkyl-5-(diethylaminomethyl)pyrazoles

(11, 1V) contain highly mobile hydrogen in
molecules and are easily acylated with
chloranhydrides of carboxylic acids An
interaction of the synthesized pyrazoles (llI,
IV) with chloranhydride of acetic acid in the

C/\N/\CH

presence of triethylamine (for binding of
isolated HCI) in a medium of anhydrous ether
proceeds at temperature 15-20°C and for 4 h
leads to the preparation of 3-alkyl-1-acetyl-5-(
diethylaminomethyl)pyrazoles (V, VI) with
yields 66-75%.

o H, C/\N/\CH
R /J\CI,NEtl 15-20°C -
XN /NH -
/—\ (VII, VIII)
HN o}
~/ e
/\
/\ /\ /\ H;
N /NY\ \C s Y\N>
N N/\
N )
ax,x) HC
(XLXII)

TV, VILIX,XI R=CH;;
IV, VI, VIILX,XII R=C,Hs.
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In case of chloranhydride of monochloro-
acetic acid at 20-25°C for 6 h, the reaction
leads to the preparation  3-alkyl-5-
(diethylaminomethyl)-1-(2-chloromethyl-

carbonyl)pyrazoles (VI VIII) with yields 63-
67% which contain mobile chlorine atom in a
molecule. Therefore, the reaction of 1-(2-
chloromethylcarbonyl)pyrazoles  (VII,VIII)
was studied with nucleophilic reagents to
establish that they could easily be substituted
by secondary amines. The reaction of
pyrazoles (VIILVIII) with diethylamine and
morpholine with nucleophilic substitution of
the chlorine atom for dialkylamine group

¥ N
i ~

] \ 4
- \op

1 W
i gE\N\

leads to the preparation 3-alkyl-5-
(diethylaminomethyl)--1-(2-dialkylamino-
methylcarbonyl)pyrazoles  (IX-XII)  with
yields 63-72%.

The structure of the obtained pyrazoles
(11-X11) was confirmed by means of IR- and
NMR H-spectroscopy methods, their purity
was controlled by TLC method on plates
«Silufol UV-254», and their composition was
established by elemental analysis data.
Typical IR and NMR 'H spectra of the
synthesized pyrazole derivatives were well
agreed with literature data [15] presented in
Figs.1-3.
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Fig. 1. IR spectrum of 5-(diethylaminomethyl)-3-methylpyrazole (comp. 11I)

In the IR spectra (v, cm™) of the
pyrazoles (I11,1V) [R<=0.61 (benzene:ethanol
— 4:1)], the absorption bands of N-H
fragment in the field of 3200-3100 cm™,

—4.09

— _r"-r;

fragment -CH= at frequency 2930-2967,
double carbon bond C=C at 1578-1652 cm™
and fragment C=N at 1376-1444 cm™ (Fig. 1.)
were observed.
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Fig. 2. NMR *H spectrum of 5-(diethylaminomethyl)-3-methylpyrazole (comp. 111)

CHEMICAL PROBLEMS 2019 no. 4 (17)



588

SYNTHESIS AND CONVERSION OF

In the NMR 'H spectrum of 5-
(diethylaminomethyl)-3-methyl pyrazole (111),
the characteristic signals of the protons of
diethyl radical (5, ppm): triplet 0.98 [6H, N(-
C-CHs3),] and quadruplet 2.45-2.52 [2H, N(-
CH3-)2], methyl radical — singlet 2.20 (3H,
CHas), pyrazole nucleus 5.88 — singlet [1H,
(CH, H-4)] and broadened signal of N-H
proton at 6.88 ppm were established (Fig. 2.).

In the IR spectrum (v, cm?) of
pyrazoles (V-XI1), the absorption bands of N-
H fragment disappear and in this case the
characteristic signal of carbonyl group in the
field of 1700-1735 cm™ appeared. In the IR
spectrum of 5-(diethylaminomethyl)-1-(2-
chloromethylcarbonyl)-3-methylpyrazole
(VILVII) [Re=0.68 (benzene:ethanol- 6:1)]
besides the absorption bands of C=0O group
the absorption bands of C-Cl bond at
frequencies 710-740 cm™, and also 3026-

bt .|'.f ]

L
P

— — e S

13 i ia

3103 (-CH=), 1700-1725 (C=0), 1605-1629
(C=C), 1452-1496 (C=N) and deformation
valence vibrations of the pyrazole ring of
fragment —CH= in the frequencies 758-784
cm™ were detected.

In the NMR ‘H-spectra of the pyrazoles
(V-VII), the signals of proton of N-H
fragment disappear and the singlet signals for
compounds (V,VI) COCH; (6=2,46-2,66
ppm), for pyrazoles (VIIL,VIIl) COCHyCI
(6=3.85-4.15 ppm) were observed.

In the NMR 'H spectrum of the
compound (VII), the characteristic signals
[3H, N(-C-CHs)2] 1.00 ppm triplet and [4H,
N(-CH2-)2] 2.52 ppm multiplet, (3H, CCHj5)
2.22 ppm singlet, (2H, CH;N) 3.60 ppm
singlet, (2H, CH,CI) 3.85 ppm singlet and one
proton of pyrazole ring [1H, (CH, H-4)] 5.90
ppm singlet (Fig. 3.) were detected.

%
i L

Fig. 3 NMR 'H specter 01: 5-(&iethlylan;inoFneth;/I)-f-(Z-E:hIgr";)methylcarbonyl)-?,-
methylpyrazole (comp. VII.)

It found that signals of protons [6H, N(-
C-CHjs)2] (6=0.98-1,08 triplet) and [2H, N(-
CH2-)2] (2.45-2.52 quadruplet), and for
compounds (XI,XI1) triplet signals of protons
of morpholine fragment [4H, N(CH>),] (3.46
ppm) and [4H, (CH2).0] (3.64 ppm),
respectivelyin the NMR *H spectrum of the
pyrazoles (IX, X) besides characteristic
signals there are appeared the.

The study into antimicrobial activity of
the pyrazoles (I, 1V) was carried out by

comparing them with well-known
antimicrobial agents - ethanol, rivanol,
furacilin and nitrofungin. 1% alcohol solutions
of the tested pyrroles were used.

The antimicrobial activity of the
pyrazoles (I11,1V) was determined by means of
serial successive dilutions in the sterile
diethylated water in respect of gram-positive
bacteria (Staphylococcus aureus, S. aureus),
gram-negative bacteria (Escherichia coli,
Pseudomonas  aeruginosa) and  fungi
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(Candida, C. Albicans). MPa with pH 7,2 (for
bacteria) and Saburo medium (for fungi)
served as a nutrient medium for these
microorganisms.

Dilution started with 500 mkg/mi
depending on the activity of the compounds.
Seeding was carried out in 10, 20, 40 and 60
min.; the incubation duration in a thermostat
for bacteria at 37°C was 24 h and for fungi at
28°C - 48 h.

It has been elucidated that the tested
compounds show expressed antimicrobial
activity in relation to bacteria S. aureus and
fungi of type C. Albicans. Pyrazoles (11, 1V)
at 1:100 dilution exhibit higher antimicrobial
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PIRAZOLLARIN SINTEZI VO CEVRILMOLORI
A.R. Qarayeva

AMEA Polimer Materiallar: /nstitutu,
Az 5004, Sumqay:t s., s.Vurgun kic., 124: e-mail: ipoma@science.az

Yeni funksionalavazli pirazol téramalari sintez olunmug va onlarin ikili aminlarla reaksiyalar:
tadgig olunmusdur. Muayyan olunmugsdur ki, 3,4-bis(dietilamino)-but-2-en-1-onlar:n hidrazin
hidratla qars:/iql: tasirindan 3-alkil-5-(dietilaminometil)pirazollar alir. Alinmzs mahsullarin
sirka va monoxlorsirka tursusunun xloranhidridlari il trietilaminin istirak: ilo asillagmasindan
1-asetil- va 1-(2-xlormetilkarbonil)pirazollar sintez olunmugdur. Oyranilmisdir ki, 1-(2-xlorme-
tilkarbonil)pirazollar ikigat art:q migdarda dietilamin va morfolinlo asan sartlor alt:nda
reaksiyaya daxil olur va yeni polifunksional téramoali pirazollar amalo gatirir. Sintez olunmus
birlogmalorin qurulusu IQ- vo NMR H- sprektoskopiya tsulu ilo 6yranilmisdir. Muayyan
olunmugdur ki, 3-metil- va 3-etil-5-(dietilaminometil)pirazollar ylksak bioloji faall:ga
malikdirlar.

Acar sozlar: hidrazin hidrat, 3-alkil-5-(dietilaminometil)pirazollar, asillogsma reaksiyas:, 3-
alkil-1-asetil-5-(dietilaminometil)pirazollar, 3-alkil-1-(2-xlormetilkarbonil)-5-(dietilami-
nometil)pirazollar, ikili aminlar, antimikrob faall:q.

CHHTE3 U IIPEBPAIIIEHUA ITPOU3BO/IHBIX ITHPA30JIA
A.P. Kapaesa

Hnemumym nonumepnvix mamepuanos Hayuonanvroii AH Azepbatioscana,
AZ 5004, Cymeaum, yn. C.Bypeyna, 124; e-mail: ipoma@science.az

Cunmesuposanvl Hoble npedcmasumenu QYHKYUOHAILHO 3aMEUWEHHbIX NUPA30I08 U U3VUEeHbl
UX 83AUMOOCUCMBU C 6MOPUUHBIMU AMUHAMU. YCmanosieHo, ymo npu é3aumooeticmsuu 3,4-
ouc(Ousmunamuno)oym-2-en-1-onoe ¢ eudpazuneuopamom  obpazyiomcs  3-AIKUI-S-
(OusmunamuHoMemun)nupazonvl. AyunupoganHuem nocCieoHux  HpoOyKmos ¢ ayemui- U
MOHOX0PAYEMUIXTOPUOOM 6  Npucymcmeuu - MpusmuiaMuHa — CUHME3UPOBAHbI
coomeememsyiowue l-ayemun u 1-(2-xnopmemunxapdonun)nupazonvl. Beisicneno, umo 1-(2-
XJI0pMEMUNKAPOOHUL)NUPA3Z0IbL peazupyiom ¢ O08YKPAMHBIM KOIUYECEOM OUIMUIAMUHA U
MOpQONUHA NPU MASKUX YCIIOBUAX U 0OpA3VIOM HO8ble NOIUPYHKYUOHANbHBIE NPOUIBOOHbIE
nupazonog. Cocmaes u cmpoenue CUHMe3UPOBAHHBIX coeOuHeHull noomeepaicoenvt UK- u AMP
YH-cnexmpockonueil. Yemanoeneno, umo u3 cunmesupoaHtbix (YHKYUOHAILHO NPOUEOOHbIX
nupazonos 3-memun- u 3-smun-5-(Ousmuramunomemun)nupazonvl AGIOMcs OUOIOSUYECKU
AKMUBHBIMU 8EUJeCTNBAMU.

Knrouesoie cnoea, 2uopazuneuopam, 3-ankun-5-(Ousmunamunomemun) nupazonst,
ayuiuposatue, 3-anxun-1-ayemun-5-(Ousmunramunomemun) nupazonst, 3-anxun-1-(2-
xnopmemuaxapbonun)-5-(Qusmunamunomemun) nupazonst, 8MOopUYHbvIE aAMUHbL,

aHmUMqu06HCl}Z AKmMu6HoCm»s.
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