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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Study objective: To test and evaluate a series of thiazoles
of new structure, synthesized by us, for various biological
activities and toxicity. During the work, a number of activities
(anti-inflammatory, hypotensive, psychostimulant properties)
were discovered among thiazole derivatives, which expands the
scope of their application.

Materials: For the biological activity studies, we have taken
the series of thiazole derivatives were synthesized by us, on the
base of substituted glutaric acid. For the experiments, we took
white mice of the same weight not more than 20 g and breed,
adult rats 160-180 g. The experiments were carried out on 6
batches, 10 animals in each. Animals were kept in a barrier-type
room under conditions corresponding to the standards.

Methods: Synthesis: On the base of diesters of
(2-substituted-2-(2-bromacetyl) pentanedioic acid by the
Hanch’s method we obtained the corresponding thiazole
derivatives. Through complete hydrazinolysis of the latter,
we obtained the corresponding dihydrazide derivatives.
Anti-inflammatory activity was determined
using the  formalin-induced inflammation = method.
The hypotensive activity of compounds 4d and 4e was studied
in a generally accepted manner - on anesthetized (Nembutal 50
mg/kg) rats and compare with known drug Bendazol (Dibazol).
Toxicity parameters were calculated using the methods of
Pershin, Miller and Teintner.

Results and conclusions. The synthesized compounds showed
promising pharmacological effects such as anti-inflammatory,
psychostimulant, and hypotensive activities. Locomotor and
exploratory activity, body temperature, fear and aggression
responses, seizure response to maximal electroshock (50 mA,
0.2 sec., 50 Hz), response to corazol. This study suggests that
these thiazole derivatives may be of interest for further research
due to their pharmacological properties, low toxicity (700 to
2200 mg/kg,) and diversity of biological activities.

Key words. Amino- and methylthiazoles, anti-inflammatory
activity, psychostimulants, hypotensive activity.

Abbreviations.

SAP: Systemic Arterial Pressure

HR: Heart Rate

CO: Cardiac Output

TPR: Total Peripheral Resistance

SV: Stroke Volume

LVW: Left Ventricular Work

Introduction.

Among five-membered nitrogen-containing heterocyclic
compounds, thiazoles held a prominent position due to their
widespread application in generating free carbene species,
serving as catalysts, and acting as ligands for the synthesis
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of coordination complexes with transition metals [1-2]. This
class of compounds was first described by A.Hantzsch and A.
Weber in the late 19" century [3] and the discovery of novel
thiazole derivatives with potential relevance to pharmacology
and medicine continued thereafter. Compounds bearing a
thiazole fragment were detected in numerous natural products,
particularly among secondary metabolites of marine organisms.
Several such structures were characterized and subsequently
served as templates for the synthesis of new pharmaceuticals
[4-6]. For instance, derivatives of latrunculin A were applied
as inhibitors of prostate tumor growth and as activators of
HIF-1 in breast cancer therapy [7-8]. Many thiazole-based
compounds were reported to exhibit significant antitumor
[9-14], anticonvulsant [15-17], antibacterial, and antifungal
activity [7,15,18]. A clear outcome of such work was the
introduction of several representatives of this class into clinical
practice (Figurel).

Epothilones are a class of potential cancer drugs. Like
taxanes, they prevent cancer cells from dividing by interfering
with tubulin, but in early trials, epothilones have better efficacy
and milder adverse effects than taxanes [19-20].

Vitamin B1(or thiamine) is a biologically active substance
that supports the functioning of the nervous system, heart and
muscles, participates in glucose metabolism, improves blood
circulation, participates in hematopoiesis, acts as an antioxidant
- protects the body from the destructive effects of aging, alcohol
and tobacco.

Tiazofurin is a drug, which acts as an inhibitor of the enzyme
IMP dehydrogenase. Tiazofurin and its analogues were under
investigation for potential use in the treatment of cancer [21]
though side effects such as pleuropericarditis and a flu-like
syndrome precluded further development. They also show
antiviral effects and may be reevaluated as potential options in
the treatment of newly emerging viral diseases [22].

Famotidine is a histamine-2 blocker that works by reducing
the amount of acid produced by the stomach. Famotidine is used
to treat and prevent stomach and intestinal ulcers, as well as
conditions in which the stomach produces too much acid, such
as Zollinger-Ellison syndrome [23,24].

Materials and Methods.

Materials: For the biological activity studies, we have taken
the compounds synthesized by us, not described in the literature.
All reagents were of analytical grade and were used as such or
distilled prior to the use. For the experiments, we took white
mice of the same weight not more than 20 g and breed, adult rats
160-180 g. The experiments were carried out on 6 batches, 10
animals in each. The animals were kept in a barrier-type room
under conditions corresponding to the standards (The Guide for
the care and use of laboratory animals, IRB Expert Conclusion
13-2/25).
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Figure 3. Scheme of synthesized compounds 3a-i and 4a-e.

Methods:

Toxicity to determine, 60 white mongrel mice with a live
weight of 20 g were used, of which 5 experimental and one
control groups were formed. The toxicity of the compounds was
evaluated in white mice via a single intraperitoneal injection,
followed by a 14-day observation period.

Anti-inflammatory activity studied on the white rats (Wistar
strain). Assess its anti-inflammatory effect, a formalin-induced
paw edema model was used: 0.1 mL of a 2.5% formalin solution
was injected beneath the plantar aponeurosis of the rat's hind
paw. The degree of edema was measured by plethysmometry at
3 and 6 hours after administration of the phlogogenic agent. The
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test compound was administered 30 minutes before and 3 hours
after the formalin injection [25].

The hypotensive activity of compounds 4d and 4e was studied
in a generally accepted manner - on anesthetized (Nembutal 50
mg/kg) rats and compare with known drug Bendazol (Dibazol).

Synthesis: We propose a new synthetic pathway for amino-
substituted thiazole derivatives - as illustrated in Figure 3.
The novel compounds were synthesized by two steps. At first
to a mixture of thiourea or thioacetamide in absolute acetone,
added dropwise the corresponding bromoacetyl derivative
of pentanedioic acid dissolved in absolute acetone, (Hanch’s
method), and obtained the corresponding 1-ethyl-5-substituent-



2-(2-aminothiazol-4-yl)-2-butylpentanedioate derivatives
(3a-3i). Through complete hydrazinolysis of the latters (used
concentrated 98% hydrazine hydrate and solvent abs. ethanol)
we obtained the dihydrazide derivatives (4a-4e). The reactions
proceed rapidly and provide high yields of products. Radicals
and yields of compounds are shown in Table 1.

Table 1. Radicals and yields of compounds 3a-i and 4a-e.

s " Yield,
Comp.# R R R %
3a CH, CH, NH, 75
3b CH, CH, NH, 79
3¢ CH, CH, NH, 80
3d iso-C H, CH, NH,, 88
3e iso-C.H | CH, NH, 86
3f CH, CH, NH, 80
3g iso-C.H, | C,H, NH, 83
3h CH, CH, CH, 85
3i iso-CH , CH, CH, 85
4a C,H, - NH, 80
4b CH,, - CH, 85
4c. iso-C H, - NH, 82
4d iso-C.H | - NH, 80
de. iso-C.H - CH 87

ST

%

The Compounds identities were confirmed by standard
chemical analysis.

'H and *C NMR spectra were recorded on Varian Mercury-400
MHz in DMSO-CCI, mixture (1:3) The coupling constants (J)
are given in Hertz. TLC analysis was performed on “Silufol UV-
254> plates, eluent (ethanol: benzene: hexane-1:4:13). Melting
points were determined on “Boetius” micro-heating stage

General procedure for the preparation of 4-(2-amino
or methylthiazol-4-yl)-4-substituted-pentanedioates. To a
mixture of 0.006 mol of thiourea or thioacetamide in 5 ml of
absolute acetone, add dropwise 0.006 mol of the corresponding
bromoacetyl derivative, dissolved in 5 ml of absolute acetone.
Stir for 1 hour at room temperature and 1 hour with the
mixture boiling, after removing the acetone, cool, add water
and alkalize with dilute aqueous ammonia to pH 9-10. Filter
off the precipitated crystals, wash with water to pH 7 and dry.
Recrystallize from aqueous alcohol.

1-ethyl 5-methyl 2-(2-aminothiazol-4-yl)-2-
butylpentanedioate (3c). Yield 1,52 g (80%), m.p. 116-117°C.
R,;0.49. Found, %: C 54.84; H7.35;N 8.55.59.76,C ;H,N.O,S.
Calculated: C, 54.86; H, 7.37; N, 8.53; S 9.77.

IR, v, cm™: 1720 (C=0 cn.adup); 1120, 1180 (C-O-C), 1560
(C=N), 3080 (=CH), 3190, 3250(NH).

'H NMR (400 MHz, DMSO+CC1,) 8 6.47 (s, 1H), 5.46 (s,
1H), 4.20 (q, J = 6.4 Hz, 2H), 3.74 (s, 2H), 3.40 (t, J = 9.8 Hz,
1H), 2.70 (m, 1H), 2.38 (m, 1H), 2.28 (m, 1H), 1.85 (dtd, J =
15.0, 7.6, 5.7 Hz, 1H), 1.80 — 1.68 (m, 1H), 1.23 (t, ] = 6.4
Hz, 3H), 0.95 (t, ] = 7.5,Hz, 3H). °C (101 MHz, DMSO+CCI,)
8175.85, 173.66, 166.11, 151.48, 101.07, 61.85, 53.39, 51.54,
30.43,28.95, 26.11, 22.58, 14.08, 13.89.

1-ethyl 5-methyl 2-(2-aminothiazol-4-yl)-2-
isobutylpentanedioate(3d). Yield 1,59g (88.8%), m.p. 109-
110°C. R, 0.53. Found, %: C 54.87; H 7.36; N 8.54. S 9.79.
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C,H,,N.O,S. Calculated, %: C, 54.86; H, 7.37; N, 8.53; S 9.77.
'HNMR (400 MHz, DMSO+CCI,) 6 6.70 (s, 1H), 5.21 (s, 2H),
4.27 (q,J=6.1, 6.1, 6.0 Hz, 2H), 3.64 (s, 2H), 2.62 — 2.53 (m,
1H), 2.56 — 2.50 (m, 1H), 2.53 —2.43 (m, 1H), 2.43 — 2.33 (m,
1H), 2.12 - 2.04 (m, 1H), 2.04 — 1.91 (m, 2H), 1.22 (t, J = 6.0,
6.0 Hz, 3H), 0.94 (dd, J = 6.6, 1.3 Hz, 5H), 0.94 (s, 1H).. *C
NMR (101 MHz, DMSO+CCI,) 6 175.9, 173.7, 166.1, 151.5,
101.4,61.8,52.5,51.5,46.1,29.0,25.9,24.7, 13.9.

1-ethyl 5-methyl 2-(2-aminothiazol-4-yl)-2-
isopentylpentanedioate (3e). Yield 1,76 g (86%), m.p. 112-
113°C. R, 0.55. Found, %: C 56.14; H 7.66; N 8.19. S 9.35.
C,H,N.,O,S. Calculated, %: C 56.12; H 7.65; N 8.18; S 9.36.
H NMR (400 MHz, DMSO+CC1,) 4. 6.54 (s, 1H), 5.17 (s, 1H),
4.20 (q,J=15.9, 6.0 Hz, 2H), 3.59 (s, 2H), 2.58 — 2.40 (m, 3H),
2.43 —2.30 (m, 1H), 2.16 (dt, J = 15.4, 9.0 Hz, 1H), 2.06 (dt,
J=15.6,9.2 Hz, 1H), 1.69 (dq, J = 12.5, 6.2 Hz, 1H), 1.42 —
1.30 (m, 2H), 1.22 (t, J = 6.0, Hz, 3H), 0.87 (dd, J = 15.6, 6.2
Hz, 6H). "C NMR (101 MHz DMSO+CCl,) 6 176.0, 173.2,
165.9, 150.0, 101.0, 61.85, 52.0, 50.0, 32.6, 31.5, 30.6, 28.5,
28.2,21.5,12.9.

1-ethyl S-methyl 2-isopentyl-2-(2-methylthiazol-4-yl)
pentanedioate (3i). Yield 1,73 r (85%), m.p. 119-120°C. R,
0.57. Found, %: C 59.82; H 8.00; N 4.12. § 9.37. C, H, N.O,S.
Calculeted, %: C 59.80; H 7.97; N 4.10; S 9.39. 'H NMR (400
MHz, DMSO+CCl,) 6 7.23 (s, 1H), 4.22 (q, J = 6.1, 6.0 Hz,
2H), 3.61 (s, 2H), 2.71 (s, 2H), 2.62 — 2.44 (m, 3H), 2.44 — 2.33
(m, 1H), 2.16 (dt, J = 15.4, 9.0 Hz, 1H), 2.06 (dt, J = 15.6,
9.2,Hz, 1H), 1.69 (m 1H), 1.42 — 1.30 (m, 2H), 1.22 (t, /= 6.0
Hz, 3H), 0.87 (dd, J = 15.6, 6.2 Hz, 6H). *C NMR (101 MHz,
DMSO+CCI,) & 174.8, 173.6, 164.7, 161.4, 106.7, 61.8, 52.6,
51.5,28.9,28.6,22.5,19.0, 13.9.

General procedure for obtaining 2-(2-amino- or
methylthiazol-4-yl)-2-substituted pentanedihydrazides.
Place 20 ml of 96% ethanol, 0.005 mol of the corresponding
thiazole and concentrated hydrazine hydrate in a flask and heat
for 2 hours at the boiling point of the mixture. Distil off the
ethanol and cool after removing the ethanol, add water and
leave for one hour. The resulting crystals are filtered, dried and
pre-crystallized from aqueous alcohol.

2-(2-aminothiazol-4-yl)-2-butylpentanedihydrazide(4a).
Yield 1,73 1 (80%), m.p. 91-92°C. R, 0.54. Found, %: C 45.85;
H7.03;N26.75.510.22. C, H,,N.O,S. Calculated, %: C 45.84;
H 7.05; N 26.73; S 10.20. '"H NMR (400 MHz, DMSO+CCI, )
6 7.75 (t, J= 4.1 Hz, 1H), 7.55 (t, J = 4.1 Hz, 1H), 6.69 (brs,
1H), 5.21 (brs, 2H), 4.42 (d, J=4.0 Hz, 2H), 4.03 (d, /=4.0 Hz,
2H),2.40 (td, J=9.0, 8.7, 2.9 Hz, 2H), 2.20 (m, 1H), 2.14 - 1.96
(m, 2H), 1.91 (dt, J = 16.1, 9.1, 9.1 Hz, 1H), 1.57 — 1.47 (m,
2H), 1.36 (p, /= 6.8, 6.8, 6.8, 6.8 Hz, 2H), 0.87 (t, /= 7.0 Hz,
3H). "C NMR (101MHz, DMSO+CCl,) 6 181.1, 172.7, 166.1,
155.2,101.3, 57.0, 26.0, 22.3, 14.0

2-(2-aminothiazol-4-yl)-2-isopentylpentanedihydrazide(
4d). Yield 1,73 r (80%),m.p. 95-96°C. R, 0.56. Found, %: C
47.55;H7.40;N25.60.59.78.C ,H, N O,S.Calculeted: C47.54;
H 7.37; N 25.59; S 9.76. '"H NMR (400 MHz, DMSO+CCl,) &
7.85 (t, J=4.1 Hz, 1H), 7.55 (t, J = 4.1 Hz, 1H), 6.51 (s, 1H),
5.00 (brs, 2H), 4.42 (d, /=4.0 Hz, 2H), 4.03 (d, /= 4.0 Hz, 2H),
2.40 (td, J=9.0, 8.7, 2.9 Hz, 2H), 2.26 — 2.15 (m, 1H), 2.15 —



1.96 (m, 2H), 1.91 (dt, J=15.9, 8.9 Hz, 1H), 1.69 (dq, /= 12.5,
6.2, Hz, 1H), 1.40 — 1.27 (m, 2H), 0.87 (dd, J = 15.6, 6.2 Hz,
6H). "C NMR (101 MHz, DMSO+CCl,) 6 182.1, 173.9, 166.0,
156.3, 100.8, 55.8, 33.3, 32.1, 30.4, 29.2, 27.0, 22.5.
2-isopentyl-2-(2-methylthiazol-4-yl)
pentanedihydrazide(4e). Yield 1,42 r (87%), m.p. 106-
107°C. R, 0.63. Found, %: C 47.55; H 7.40; N 25.60. S 9.78.
CH,.N.O,S. Calculated, %: C 47.54; H 7.37; N 25.59; S 9.76.
'H NMR (400 MHz, DMSO+CCI, ) 6 7.75 (t, J = 4.1, Hz, 1H),
7.55 (t,J=4.1, Hz, 1H), 4.42 (d, /= 4.0 Hz, 2H), 4.03 (d, J =
4.0 Hz, 2H), 2.72 (s, 2H), 2.40 (td, /=9.0, 8.7, 2.9 Hz, 2H), 2.26
—2.15 (m, 1H), 2.15-1.96 (m, 2H), 1.91 (dt, /= 15.9, Hz, 1H),
1.69 (m, 1H), 1.40 — 1.27 (m, 2H), 0.87 (dd, J = 15.6, 6.2 Hz,
6H). "C NMR (101 MHz, DMSO+CCl,) 6 181.0, 172.5, 165.2,
161.4,107.9, 56.4, 33.0, 32.8, 30.4, 29.8, 28.4, 22.5, 18.7.

Results and Discussion.

Among the synthesized compounds (3a—i, 4a—e), only 3c, 3d,
4d, and 4e are of particular interest due to their low toxicity and
high biological efficacy.

Of  these, 1-ethyl-5-methyl-2-(2-aminothiazol-4-yl)-2-
butylpentanedioate (3c) belongs to the class of mixed esters
of 2-alkyl-2-aminothiazolylglutaric acids. It was established
that modifications of the radical at position 2 of the
aminothiazolylglutaric acid core result in the manifestation
of new biological properties within this series. Upon testing
compounds 3a—i in white rats (Wistar strain) and outbred white
mice, we compared anti-inflammatory effect with Amidopirin,
the control system was starchy mucus — 2%. Among testing
compounds, 2-ethyl-5-methyl-2-(2-aminothiazol-4-yl)-2-butyl-
pentanedioate (3c) exhibits pronounced anti-inflammatory
activity The toxicity of the compound was evaluated via a single
intraperitoneal injection, followed by a 14-day observation
period. Compound 3¢ was found to be low in toxicity, with an
DLso 700 mg/kg. Its biological activity was assessed at a dose of
100 mg/kg (equivalent to 1/7 of the DLso). The results are given
in Table 2.

Table 2. Anti-inflammatory and toxicity effect of compound 3c.
Inflammation, increase in

Compound Dose, mg/kg edema volume in % after
3h 6h
100 45,843,1; 56,6+3,8
3c p<0,001 p<0,001
(1/7DLy,) P >0,05 P>0,1
Amidopyrine 100 37,0+2,7 45,0+4,5
pyr (1/3DL50) 2 b 2 9
Control (starchymucus 775842 110,54+4.9

—2%)
P — calculated in comparison with control; P, - calculated in
comparison with the standard.

The animals of the control group were intact. After a single
administration, the physical condition of the experimental mice
was observed for 14 days; body weight gain, suspected clinical
symptoms of poisoning and possible death were assessed (no
animal deaths were reported). Weight gain in the experimental
and control mice was assessed before and on days 1, 3, 7, 11,
and 14 of the experiment. Toxicity parameters were calculated
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using the methods of Pershin, Miller and Teintner.

The next example supporting the hypothesis regarding
the influence of alkyl substituent structure on biological
activity is 1-ethyl-5-methyl-2-(2-aminothiazol-4-yl)-2-
isobutylpentanedioate (3d), which differs from compound 3¢
by the substitution of a butyl radical with an isobutyl group at
position 1.

Screening of compound 3d showed that, in contrast to 3c,
it exhibited only a weak anti-inflammatory effect. However,
further evaluation showed that it exhibits psychostimulant
properties. To evaluate this effect, the following parameters
were analyzed using standard methods [26].

—behavioral responses in mice.

— locomotor and exploratory activity (number of movements
per 10 minutes).

—body temperature.

—fear and aggression responses.

— effects on hexanal (60 mg/kg), apomorphine (10 mg/kg), and
arecoline (25 mg/kg).

seizure response to maximal electroshock (50 mA, 0.2 sec.,
50 Hz).

— response to corazol (150 mg/kg, subcutaneous).

Compound 3d was found to be moderately toxic, with an DLso
of 700 mg/kg after a single intraperitoneal administration. At
relatively low doses (4—205 mg/kg), the compound exerted weak
to moderate stimulatory effects on behavior, including enhanced
spontaneous locomotion and increased reactivity to stimuli. At
higher doses (300-700 mg/kg), pronounced excitation, jumping
behavior, and clinic seizures were observed. In doses ranging
from 82 to 205 mg/kg, body temperature increased by 1.0-1.8
°C, and thresholds for fear and aggression decreased (Table
3). Compound 3d reduced and shortened the sedative effect of
hexenal, potentiated the action of apomorphine and phenamine,
and to a lesser extent arecoline. It also alleviated ptosis and
hypothermia induced by reserpine. The compound did not affect
seizure responses caused by corazolor electroshock.

The most promising compounds were studied in mice and rats.
The hypotensive activity of compounds 4d and 4e was studied
in a generally accepted manner - on anesthetized (Nembutal
50 mg/kg) rats (Figure 2). The effect on the level of systemic
arterial pressure (SAP) and on central hemodynamics also was
studied. The studied compounds were administered to rats
intravenously, in the form of aqueous solutions, in doses of 10,
25 and 50 mg/kg. With the introduction of 10 and 25 mg/kg, a
decrease in SAP by 10-15% was observed. Hypotension persists
for 60 minutes, and at a dose of 50 mg/kg, the hypotensive effect
increases by 20-25% (Table 4).

During the assessment of central hemodynamics, the following
parameters were monitored: systemic arterial pressure (SAP),
heart rate (HR), cardiac output (CO), total peripheral resistance
(TPR), stroke volume (SV), and left ventricular work (LVW).

Compound 4dwas administered intravenously at doses of
10 and 25 mg/kg, corresponding to 1/50 and 1/25 of its LDso.
Experimental results indicated that compound 4d exerted a
moderate hypotensive effect. At 10 mg/kg, SAP decreased by
approximately 10%and returned to baseline by the 80th minute.
At 25 mg/kg, SAP was reduced by 20-30%, and the hypotensive



Table 3. Selected pharmacological effects of compound 3d.

Chage T et Sretine S Sesopyneniy L Kepin
. Body Shold of induced
Dose in loco- after
(mg/ motor temp. fear and SIe.e p du- Dura- .,a corazol Ptosis Hyper-
kg) activity change agares- ration tion intensity - or- pl{ena- apomor- plfena- 150mg/ | from thermia
g (°O) sion change, . (scores) . mine phine mine
(%). o (min) phine kg (scores (°C)
V) % .
(min)
0,
Cont. 1300004 100
’(183— 0 30+0.5 (1.56)111/ 16+0.25 2+0.05 32+0.08 91+1.8 2+0.05 2+0.05 20+1.5 3.8+0/05 2.8+0.4
135 min
41 -5 0 30+0.05 -25 14+0.2 2+0.05 34+0.06 94+1.8 2+0.05 2+0.05 14+1.2 3.5+0.05 2.9+0.5
41 |0 +0,2+0.01 24+0.1 -30 1640.2 2.5+£0.05 36+0.2 99+1.2 2.5+0.05* 2.8+0.05* 10+1.1 |3.8+0.05 2.2+0.4
82 425 +1,0+£0,04 25+0.1 -48 17+0.4  2,8+0.05 39+0.09 111*+2.4 3,1+0.05% 3+0.03* 6+0.8* 2.2+0.05*% 2.0+0.2*
164 |+45 +1,5+0.08 20+0.4 |-51 19+0.2 2.840.06 42+0.2* 115%+1.9 3.8+0.05* 4* 8+0.4* |1.5+0.05*% |1.5+0.04*
205 +60 +1.840.12 20+£0.4 -60 19+£0.3 3+0.05 44+0.6% 122*+1.8 4* 4% 6+0.8* |1.5+0.05* |1.0+0.05*
*The difference with the control is statistically significant.
Table 4. Effect of compounds 4d and 4e on systemic arterial pressure (SAP) in rats.
SAP change after administration of compounds 4d and 4e relative
Compound Dose (mg/kg) Solvent to the initial values (%) at time (minutes)
5 15 30 45 60
10 water -6.3+4.1 -5.8+3.6 -8.2+7.0 -10.3+3.5 -10.343.5
4d 25 water -17.0+£3.5 -21.7£5.6 -21.74£5.6 -21.7+5.6 -21.7£5.6
50 water 0 12.4+3.1 -20.0+3.3 -22.0+1.5 -22.0£1.5
10 water -16.743.31 -10.8+6.7 -10.846.7 -13.7+6.7 -13.7+6.7
4e 25 water -9.1£5.0 -13,7+6.7 -10.4+6.7 -7.2+5.0 -7.245.0
50 water -13.347.2 -13.743.3 -20.043.3 -18.4+1.3 -22.0£1.3

effect persisted for up to one hour. The observed decrease in
SAP was attributed to reductions in CO and TPR. A slight
reduction in cardiac contractility was also noted (Table 5). In
comparison, compound 4e induced hypotension lasting 20-30
minutes, followed by an increase in SAP above baseline by
7-10% after one hour (Table SA and Table 5B).

The data on the effect of compounds 4d and 4e on central
hemodynamics were compared with the data on the widely used
drug Bendazol, for which a separate group of rats anesthetized
(nembutal) were given Bendazol at doses of 10 and 20 mg/
kg. The data obtained indicate that at a dose of 10 mg/kg (1/20
of LD50), the effect of Bendazol on central hemodynamics is
very insignificant (Table 5). At a dose of 20 mg/kg Bendazol,
hypotension increases, but after 30 minutes it returns to the
initial value.

Thus, the results of the present study confirmed that compounds
4d and 4e exhibit hypotensive activity. A comparative analysis
of the data indicated that this effect was more pronounced for
compound 4d. In addition, both compounds 4d and 4ewere
characterized by low toxicity: DLso values were 880 mg/kg
and 2200 mg/kg, respectively, while that of the reference drug
Bendazol was 200 mg/kg. Acute toxicity of compounds 4d and
4e was determined by intraperitoneal administration on white
mice.

Conclusion.

— The nature of biological activity was found to depend on the
structure of the alkyl substituent. In particular, with an equal
number of carbon atoms in the side chain, branched (isobutyl)
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and unbranched (butyl) derivatives displayed markedly different
biological properties.

— The substitution of ester groups with amide groups resulted
in substantial changes in biological activity.

— The newly proposed compounds demonstrated significantly
higher DLso values compared to widely used pharmaceutical
agents, indicating a favorable safety profile.

Thus, the synthesized compounds may be of great importance
in the field of medicine due to their wide spectrum of activity
and low toxicity.
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Table 5. Effect of compounds 4d and 4e on central hemodynamics in rats.

Dose (mg/ Time
Compound kg) afte.r
(min) SAP HR
St.dose 149+20.3 200+13.8
5 -2.4+0.6 -1.7+£0.9
15 -3.6+1.8 -3.4+£1.2
30 -5.8+2.7 -3.242.5
10 45 -6.3+0.9 -5.0£1.8
60 -8.3+1.2 -6.5+3.7
4d 90 -16.6+0.9 -6.5+3.7
135+19.5 179.5+£22.5
5 -5.3+4.2 -3.5+1.8
15 -16.5+8.3 -2,4+0.9
30 -16.5+8.3 -3.2+2.5
25 45 -18.2+4.7 -4.0+1.6
60 -8.6£3.2 -6.3£3.3
90 -3.1£1.8 -6.2+3.3
St.dose 133.3+18.5 156.0£2.0
5 -4.0£1.3 -6.2+2.0
15 -1.8+0.6 -3.9+0.9
30 -2.0£3.4 -2.6x1.8
25 45 -0.7£1.3 +1.2£1.0
60 +7.1+4.2 0
4e St.dose 146.2+3.2 162.5+8.5
5 -6.2+0.9 -8.7+4.0
15 -4.7£1.8 -4.7£3.2
50 30 -5.7+4.5 -2.8+4.0
45 +1.8+2.6 +5.3+0.8
60 +6.4+4.3 -2.8+4.0
St.dose 133+6.4 181+£19.4
5 -16.1+4.2 -8.8+9.4
15 -6.2+4.8 -3.3+7.3
10 30 -3.1+£5.9 0+8.8
45 -6.5£9.4 +2.2+5.8
60 -2.3+4.4 +2.246.5
Bendazol St.dose 140+4.6 200+18.5
5 -21.4+6.8 -10.6+8
15 -7.8+2.4 -7.1£8.1
20 30 -6.2+3.8 1.3£0.9
45 -1.5+2.1 -0.7£1.2
60 +5.1+4.3 +2.4+1.3
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