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PRODUCTS OF INTERACTION OF SUBSTITUTED 5-AMINOPYRAZOLES WITH
a-HALOKETONES AS POTENTIAL PHARMACEUTICAL AGENTS
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Mema. Onmumizayia peakyii 3amiujeHux 5-amiHONipazonie 3 0-ean02eHOKeMoOHAMY 3 YIMBOPEHHAM AHeNbOBAHUX
2,6,7-mpuzamingenux 1 H-imioazo[1,2-b]nipazonis.

Mamepianu ma memoou 00cnioHceHHA. Bukopucmogysanucs Memoou OpeanHivHo20 CUHME3Y, IHCMPYMEHMAlb-
Hi Memoou ananisy opeaHivHux Cnoyx.

Pesyromamu. Po3pobneno cxemy cunmesy 2,6, 7-mpusamiwgenux 1H-imioaszo[1,2-b]nipazonie winsixom 63aemo0ii
5-amino-4-apuncynvgponin-3-memunmionipazonie la-6 iz xnopayemonom, penayun 6pomioamu ma 2-xa10pyuxio-
eexcanonom. Ha eiominy 6i0 onucanoi paniwe 63aemo0ii 3amiwenux S-aminonipaszonie 3 (N-apun)xiop-
ayemamioamu, wo nPOMIKAe GUKIIOYHO 3 GUOLIEHHAM NPOOYKMI6 Nl-aJlKileeaHH}l, 6 OaHill peakyii ymeoproemao-
cs cymiud N*- ma N*- i3omepnux npodykmie anxinysanus. CniggioHOWEHHA i30MePi6 3anedCUumsy 6i0 npupoou pe-
azenmis i cknaoae, 3a oanumu 1H JAMP-cnekmpockonii, npubauszno 60:40 %. Po3pobaena memoouka 00380J5€ 8
X00i 00Hi€i cunmemuunoi npoyedypu 30itichumu N*-anxityeanns S-aminonipasonie 1a-6 ma yuxnizayino npody-
kmie 2 y imioaso[1,2-b]nipasonu 4a-c 6e3 sudinenns npodykmy N*-anxinyeanns. Qucmoma ompumanux cnoiyx
dosedeHa xpomamozpagiuro, cmpykmypa niomeeposcena oanumu 1 H AMP-cnekmpockonii.

Bucnoexu. Onmumizosana peaxyis 3amieHux 5-amiHONIpa3onie 3 0-2anio2eHOKeMOHAMU 3 YIMBOPEHHAM aHe-
awosanux 2,6, 7-mpusamingenux 1H-imioaszo[1,2-bJnipazonie

Kniouogi cnosa: nipason, a-canozenokemonu, 1H-imioaso[l,2-bnipasonu, cunmes, axinysanns, gpapmayesmu-

ynut acenm, 1H AMP-cnexmpockonis, izomepis

1. Introduction

Substituted pyrazoles are one of the most im-
portant heterocyclic compounds, which are mentioned
and emphasized in the biological, medical and technical
fields. The structural fragment pyrazole as monocycle,
and as segment of polynuclear systems is part of many
essential compounds of natural or synthetic origin. For
example, L-a-amino-b(pyrazolyl-N)-propanoic acid, iso-
lated from Citrullus vulgaris, demonstrates antidiabetic
effects; withasomnine from Withania somnifera demon-
strates analgesic, anti-inflammatory effects, appears
depressant to CNS, circulatory system; pyrazofurin func-
tions as antitumor and antiviral agent [1]. Pyrazoles
showed potent antibacterial and antifungal activity
against different strains including gram-positive strains
(Staphylococcus aureus [2], Streptococcus mutans [2],
Bacillus subtilis [3]), gram-negative strains (Salmonella
typhimurium [2] and Pseudomonas aeruginosa [4]) and
fungus (Candida albicans [5], Gaeumannomyces grami-
nis var. graminis [6], Aspergillus niger[3]). Pyrazoles
are known to possess numerous chemical and biological
activities such as anti inflammatory [7], antiproliferative
[8], antiepileptic [9].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

The search for new methods of synthesis of bio-
logically active substances [10].

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

The important ability of functionally substituted
pyrazoles to enter into a variety of heterocyclic reactions,
as it includes the formation of binuclear compounds,

which represent the most trending class of substances for
biological screening [11]. For example, synthesized N'-
substituted 5-amino-4-arylsulfonyl-3-phenylamino-pyra-
zoles are of certain interest as potential pharmaceutical
agents and can be used to develop new antifungal agents
against Candida albicans [12]. 5-(N,N-Diacylamino)-
derivatives of N-substituted 4-alkyl/arylsulfonyl-5-amino-
3-alkylthiopyrazoles are of great interest for further bio-
logical screening in order to find substances with the
properties associated with the action on fungal cells
among them [13].

4. The field of research considering the general
problem, which is described in the article

Taking into account the considerable pharmaco-
logical potential of substituted aminoazoles, we drew
attention to the development of approaches to the synthe-
sis of poly substituted imidazo[1,2-b]pyrazoles, in par-
ticular the interaction of 5-aminopyrazoles with a-halo-
genocetones.

5. Formulation of tasks of article

Optimization of reaction of substituted 5-amino-
pyrazoles with a-haloketones to form annealed 2,6,7-
trisubstituted 1H-imidazo[1,2-b]pyrazoles.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

6. 1. Methods and objects

All reagents and solvents were obtained from the
commercial sources. Melting points were obtained by a
Buchi B-520 device. The NMR-spectra were recorded
with a Bruker 170 Avance spectrometer at 200 MHz,
500 MHz (DMSO-d6); TMS was used as an internal
standard; chemical shifts were reported in ppm. The TLC
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was performed on the aluminum plates covered with a
silica gel (Merck, Kiesgel 60 F-254).

5-Amino-4-phenylsulfonyl-3-methylthiopyrazo-
le 1la and 5-Amino-4-(4’-methoxy phenyl)sulfonyl-3-
methylthiopyrazole 1b were obtained according to the
methods previously reported [11, 13].

The general methods for preparation of imid-
azo[1,2-b]pyrazoles 4 a-c. Method A. To a flask with
4 ml DMF add 5-amino-4-phenylsulfonyl-3-methylthiopy
razole (0.001 mmol, 0.27 g), chloroacetone (0.0011 mmol,
0.1g) and potassium carbonate (0.004 mmol, 0.55 g).
The mixture is stirred at 50 °C for 3 hours and diluted
with water (10 ml). The oily precipitate, which was
formed, washed with water (5 ml) 2-3 times and separat-
ed. Then to the crude butter precipitate add 10 ml of
ethanol and 0.5 ml of concentrated hydrochloric acid.
The mixture is boiled for 2—4 hours and cooled. The
formed precipitate was filtered, washed with ethanol,
transferred into an aqueous solution of sodium bicar-
bonate, mix thoroughly. The precipitate is filtered, dried.

Method B. To a flask with 15 ml propanol-1 add 5-
amino-4-phenylsulfonyl-3-methylthiopyrazole (0.001 mmol,

tate was filtered, transferred into an aqueous solution of
sodium bicarbonate, mix thoroughly. The precipitate is
filtered, dried.

The procedure for preparation of N-phenyl-[(2-
(@-methylphenyl)-6-methylthio-7-(4>-methoxyphenyl)sul-
fonyl-1H-imidazo[1,2-b]pyrazole-1-yllacetamide 5S¢
were obtained according to the methods previously re-
ported [13].

6. 2. Results and discussion

In previous studies, we described the interaction
of 5-amino-4-arylsulfonyl-3-alkylthiopyrazoles with (N-
aryl)chloroacetamides, which leads to the formation only
N'-alkylation products [11]. It should be noted that dur-
ing the reaction, we did not observe the impurities of the
regionisomeric product or products of NH,-alkylation.
This is evidenced by the results of TLS LCMS and by the
data of "H NMR spectroscopy (the absence of a double set
of signals, signals of a free amino group, as well as the
successful course of the reaction of its acylation) [13].

In this paper, we examined the interaction of 5-
amino-4-arylsulfonyl-3-methyltiopyrazoles with chloro-

0.27 g), chloroacetone (0.0013 mmol, 0.12 g). The mixture acetone, phenacyl bromides and a-chlorocyclohexa-
is boiled for 8-9 hours and cooled. The formed precipi- none (Fig. 1).
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Fig. 1. Preparation of substituted 1H-imidazo[1,2-b]pyrazoles

The use of the second method, the boiling of the
starting reagents in propanol-1, allowed to slightly in-
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crease the yields of the final products and to exclude the
stage of work with the oily product, although sometimes
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the reaction did not reach the end and it was difficult to
get rid of the original aminopyrazole.

Characteristic signals of the CH-proton of the py-
razole cycle in the spectra of products 4a-c are found at &
8.19-8.32 ppm and NH-proton of imidazole fragment (8
12.61-12.75 ppm), and a corresponding set of aromatic
protons and substituents signals. Free cyclic amino group
is subject to alkylation. Thus, using a standard synthetic
procedure, in reaction 4c with (N-phenyl)chloroa cetam-
ide, compound 5c was received. 5-Amino-4-phenyl-
sulfonyl-3-methylthiopyrazole la. Yield 87 %; M. p.
188 °C; 1H NMR &: 2.43 (s, 1H, SCHy), 6.09 (s, 2H,
NH,), 7.56 (m, 3H, Ar-H), 7.89 (d, 2H, Ar-H), 11.97
(br.s, 1H, NH).

5-Amino-4-(4’-methoxyphenyl)sulfonyl-3-methyl-
thiopyrazole 1b. Yield 91 %; M. p. 21 3 — 15 °C; 1H
NMR &: 2.47 (s, 1H, SCHj3), 3.75 (s, 3H, OCHj), 6.12 (s,
2H, NH,), 7.36 (d, 2H, Ar-H), 7.93 (d, 2H, Ar-H), 12.07
(br.s, 1H, NH).

2-Methyl-6-methylthio-7-phenylsulfonyl-1H-imi-
dazo[1,2-b]pyrazole 4a. Yield 26 % (Method A), 34 %
(Method B); M. p. 214 — 16 °C; 1H NMR &: 2.08 (s, 3H,
CHy), 2.28 (s, 3H, SCH3), 7.60 (m, 3H, Ar-H), 7.90 (dd,
2H, Ar-H), 8.03 (s, 1H, CH), 12.27 (br.s, 1H, NH).

2-(#-Chlorophenyl)-6-methylthio-7-phenylsulfo-
nyl-1H-imidazo[1,2-b]pyrazole 4b. Yield 45 % (Meth-
od B); M. p. 187 — 89 °C; 1H NMR 8: 2.49 (s, 3H, SCHj),
7.54 (m, 5H, Ar-H), 7.86 (d, 2H, Ar-H), 8.02 (m, 2H,
Ar-H), 8.32 (s, 1H, CH), 12.75 (s, 1H, NH).

2-(#-Methylphenyl)-6-methylthio-7-(4’-methoxy-
phenyl)sulfonyl-1H-imidazo[1,2-b]pyrazole 4c. Yield

37 % (Method B); M. p. 201 — 02 °C; 1H NMR 6: 2.30
(s, 3H, CHj3), 2.47 (s, 3H, SCH3), 3.78 (s, 3H, OCHjy),
7.07 (d, 2H, Ar-H), 7.25 (d, 2H, Ar-H), 7.72 (d, 2H, Ar-
H), 7.95 (d, 2H, Ar-H), 8.19 (s, 1H, CH), 12.61 (s,
1H, NH).

1-Phenylsulfonyl-2-methylthio-4,6,7,8-tetrahyd-
ro-5H-3,3a,8-triazacyclopentala]inden 4d. Yield 15 %
(Method A), 31 % (Method B); M. p. 261-63 °C; 1H
NMR 8: 1.73 (br.s, 4H, 2CH,), 2.40 (s, 3H, SCH3), 2.56
(m, 4H, 2CH,), 7.53 (m, 3H, Ar-H), 7.92 (dd, 2H, Ar-H),
12.05 (s, 1H, NH).

N-Phenyl-[(2-(4’-methylphenyl)-6-methylthio-7-
(4’-methoxyphenyl)sulfonyl-1H-imidazo[1,2-b]pyrazo-
le-1-yl]acetamide 5c. Yield 27 %; M. p. 234 — 35 °C; 1H
NMR 8: 2.32 (s, 3H, CHj), 2.47 (s, 3H, SCH3), 3.68 (s,
3H, OCHs), 5.08 (s, 2H, CH,), 6.82 (d, 2H, Ar-H), 7.06
(m, 1H, Ar-H), 7.28 (m, 6H, Ar-H), ), 7.43 (d, 2H, Ar-
H), 7.77 (d, 2H, Ar-H), 7.95 (s, 1H, CH), 10.30 (s,
1H, NH).

7. Findings from the research and prospects of
further development of this area

1. The reaction of substituted 5-aminopyrazoles
with a-haloketones to form annealed 2,6,7-trisubstituted
1H-imidazo[1,2-b]pyrazoles was optimized.

2. The structure of synthesized substances was
confirmed by the complex of modern spectral analysis
methods.

3. The obtained 2-substituted 6-methylthio-7-
phenylsulfonyl-1H-imidazo[1,2-b]pyrazolesare  promis-
ing enough for the further biological research.
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QUALITY ASSESSMENT AND STABILITY STUDY OF COMPOUNDED FUROSEMIDE
SYRUP

© D. Alfred-Ugbenbo, O. A. Zdoryk, V. A. Georgiyants

Jlikapcoki 3acobu 6ueomosieHi 8 anmexax Oisi NEPOPAIbHO20 3ACHOCYBAHHS, NPUSOMOBIEH] 3 GUKOPUCTAHHAM
20MOBUX NIKAPCbKUX 3AC00I8 Y AKOCMI 0xcepend aKkmueHux apmayesmuyHux iHepedicHmis, XapaKxmepuszyomo-
€51 KOPOMKUMU MEePMIHAMU NPUOAMHOCI Yepe3 iX HecmabilbHicmb.

Memoro oarnozo docniodxcenHs € 8usueHHs i3uyHoi, XiMiyHoi ma mikpobionoziunoi cmabineHocmi cuponis ¢y-
pocemioy anmeuno2o 8ucomosienHs 6npooosic 30 ouis.

Mamepianu i memoou: Cepii cuponie anmeuno2o 6U2OMOGIEHHsL 5 M/MJl, 6U2OMOBIEHUX 3 cyOcmanyil gypoce-
MIOY [ mabnemok (080X 8UPOOHUKIE) 6 AKOCMI OJcepell aKMUSHUX (apmayesmuunux inepedichmis, sdepicanu 6
memrnomy micyi npu memnepamypi 5+3 °C ma 2312 °C onsa saxux docnioxcysanu wa 0, 7, 15, 23 ma 30 Oni 3minu
@izuunoi (pH, xonip, sanax, eudinenus 2azy, 8'a3xicmv), XiMiuHoi ma MikpooHoi cmabinenocmi. Byno nposedeno
cmpec-mecm, wo0O SIOPI3HUMU O3HAKU XIMIYHOI HecmabiibHOCMi, BUKOPUCHIOBYIOYU MemOo0 MOHKOWAPO8ol
xpomamoepaqii. Jlocnioocysani 3pasku npomseom mepminy 30epieanHs 00CHIONCY8ANU HA MIKPOOIONOSIUHY
CcmaobinbHiCMb BUSHAYAIOYU 3d2aNbHY KilbKicmb aepobnux mikpobie (TAMC <100), 3acanvhy Kinekicms KomOi-
HoBanux opiscoxcie/ysinesux epubie (TYMC <10) ma siocymnicms Escherichia coli.

Pesynomamu: Ilpomsazom ycbo2o mepminy 30epicanns 0 00CAIOHCYBAHUX CUPONI OYIO He 8UABLEHO 000am-
KOBUX NAAM HA Xpomamozcpami, cymmesux 3min pH, konvopy, 3anaxy, ymeopenus 2asy, 8'asxocmi. Ha 30-i denv
¥y docnidoicysanux 3paskax emicm @ypocemioy cxknadas (>99,3 %), 3acanvhuti 06cse aepobHUX MIKpOOp2aHizmie
(<10%), sacanshuii cymapnuii emicm Opiocoxcie/ysinesux epubie (<10Y), wo € y mexrcax donycmumux 3Havens.
3pasxu Ons axux nepegipsinu énaug cmpec ¢paxmopie na TIIX xpomamozpami euseunu HAA6HICMb 000AMKOBUX
RJAM WA 3MIHU IX IHMEHCUGHOCMI.

Bucnoexu: Jlocniodxceno, wo ekcmemMnopanvHi cuponu yypocemioy, 8ueomosiieni sk i3 cyocmanyii max i mao-
JIeMOK, SIKI 30epieaiombcsi 8 CKAsSHUX graxonax y memuomy micyi npu 5£3 °C ma 23£2 °C, ¢isuuno, ximiuno ma
Mikpobionoeiuno cmabinohi npunaimui npomseom 30 OHis.

Knrwowuoei cnosa: gypocemio, cupon, nikapcoki 3acobu 6ueomosneHi 6 anmexkax, HYmMpiiHb0anmeyHuil KoHm-
POJIb AIKOCMI, CMAOLIbHICIb, MOHKOWAPO8A XPOMAmozpaQis.

1. Introduction cal quagmires in pharmacotherapy is usually faced with
The need for compounded preparations as a pana- the challenge of affirming their stability. Dispersed solid

cea for patient-specific dosing, logistical and therapeuti- dosage forms are often used as active pharmaceutical
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