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The continuous improvement of synthesis methods enables the optimization of the process for developing and obtaining target products
of chemical transformation. Derivatives of 1,2,4-triazole-3-thiol present a convenient object for chemical transformation, facilitating the
creation of promising biologically active compounds. Combining the structure of this heterocyclic system with pharmacophore fragments
of different natures allows for more effective work on the development of molecules with high pharmacological potential. To implement this
strategy, 2-,3-,4-fluorophenyl-4-amino-1,2,4-triazol-3-thiones were utilized as starting structures. This molecule possesses three reaction
centers, facilitating a wide range of chemical transformations involving these substances.

The aim of the work was to create a series of 4-amino-2-((R,,R -amino)methyl)-5-((2-,3-,4)-fluorophenyl)-2,4-dihydro-3H-1,2,4-triazole-3-
thiones as a promising source for the preparation of biologically active substances.

Materials and methods. The structure of the target compounds has been formed using well-known methods of organic chemistry. The starting
materials used were 2-,3-,4-fluorophenyl-4-amino-1,2,4-triazol-3-thiones, which were previously obtained. The first stage of the work involved
the temporary protection of the amino group with a tert-butoxycarbonyl group. The second stage of the work involved the realization of Mannich
reactions involving primary and secondary amines. The reaction has been carried out with formalin in an alcohol-dioxane medium. The products
of the chemical transformation have been recrystallized in methanol. The third stage of the work was based on the removal of Boc-protection,
which was realized using hydrochloric acid in a dioxane medium. The structures of all synthesized substances have been determined by 'H
NMR spectroscopy and elemental analysis. The individuality of the compounds has been confirmed by high-performance liquid chromatography.

Results. The successful study of the mechanisms of Mannich reactions for 4-amino-1,2,4-triazole-3-thione derivatives allowed us to obtain
4-amino-2-((R,,R -amino)methyl)-5-((2-,3-,4)-fluorophenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thiones in quantitative yields. The studies made
it possible to establish the favorable effect of protecting the amino group of the 2-,3-,4-fluorophenyl-4-amino-1,2,4-triazole-3-thione of the
tert-butyloxycarbonyl group on the course and direction of the reaction.

Conclusions. The optimal conditions for the Mannich reactions involving 2-,3-,4-fluorophenyl-4-amino-1,2,4-triazole-3-thione with inter-
mediate Boc-protection of the amino group have been determined, which allowed us to create the theoretical basis for the successful use
of Mannich reactions to expand the range of promising 4-amino-1,2,4-triazole-3-thione derivatives.

Keywords: Mannich bases, physicochemical properties, spectral characteristics.
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[eski nepeTBOpeHHs B pagy noxigHux 4-amino-1,2,4-tpiason-3-TioHy
O. A. birgaH, B. B. MapuyeHko, b. B. I'ytun

lMocTiliHe BOOCKOHaNEHHs METOAIB CUHTE3Y ide 3MOry ONTUMI3yBaTh NPOoLEeC PO3pobKy i OfEepXaHHS LinboBUX MPOAYKTIB XiMIYHOTO NepeTBo-
peHHsi. MoxigHi 1,2,4-Tpia3on-3-Tiony € 3py4HUM 06’eKTOM NS XiMiYHOT TpaHcdopmalil, i Tomy 3a iX y4acTio MoXHa CTBOPIOBaTY Nepcrnek-
TWBHI GionoriYHo akTVBHI cnonyku. MoeaHaHHs CTPYKTYpU 3a3HaveHOi reTepoLMKIiYHOT cucTeMm 3 hapmMakodopHUMK oparMeHTamMu iHLLOi
npupoam 3abesnevye edekTrBHiLy poboTy B HaNpsiMi pO3poONeHHS MONEKY i3 BUCOKUM hapMakonoriyH1m noTeHuianom. ina peanisadii
uiei cTpaterii ik BUXigHI CTPYKTYpuW BUKopucTtanu 2-,3-,4-htopodpeHin-4-amiHo-1,2,4-tpiazon-3-tioHu. Ll Monekyna xapaktepuayetbes
HasIBHICTIO TPbOX peakLiMHWUX LEHTPIB, LLO CNpUsie peanisaLlii LUMPOKOro cnekTpa XiMiYHWX NepeTBOPEHb 3a Y4acTHO 3a3HaYEHUX PEHOBYH.

Meta po6otu — cTBOpeHHs pady 4-amiHo-2-((R,,R -amiHo)meTun)-5-((2-,3-,4)-dpropodeHin)-2,4-aurinpo-3H-1,2,4-Tpiason-3-TioHiB Ak
MepCnekTMBHOTO [HKepena AN oOaepxaHHs BionoriYHO akTUBHWUX PEYOBHH.

Marepianu i metogu. CTPyKTYpy LiNbOBMX CNOMYK ChOPMyBanu, 3aCTOCyBaBLUM BiJOMi METOAM OPraHivHOl XiMii. FK BUXigHI pevoBUHM
BUKOPUCTanu nonepeaHb0 ogepxaHi 2-,3-,4-gtopodeHin-4-amiHo-1,2,4-Tpiason-3-TioHw. MepLunin etan pobotn nepeadayas TMYaACOBWIA
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3axuCT amiHorpynu mpem-6yTokcukapboHinsHot rpynoto. Opyruit etan poboTu — peanisauis peakuiil MaHHixa 3a y4acTio NEPBUHHMX i
BTOPWHHUX aMiHiB. Peakuito npoBoAuny i3 3anyveHHaM popMmaniHy y CnnpToBo-4iokcaHOBOMY cepedoBuLLi. [poayKT XiMiYHOro nepeTBo-
PEHHSI MEPEKpUCTani3oBaHO B cepeaoBuLLi MeTaHomMy. Ha TpeTbomy eTani poboTu 3HATO Boc-3axuCT; Lie peanisoBaHo 3 3aCTOCYBaHHAM
KMCMOTYW XNOPWAHOI B cepenoBuLLi AiokcaHy. CTPYKTYpy BCiX CUHTE30BaHKX PEYOBWH BU3Ha4eHo 3a gonomoroto 'H AMP-cnekTpockonii Ta
enemMeHTHOro aHaniay. IHAMBIAyanbHICTb CNOMyK NiATBEpAXEHa METOAOM BUCOKOEMEKTUBHOI PiAMHHOT XpomaTorpadii.

Pesynktati. YcnilHe gocnimkeHHs MexaHiamiB nepebiry peakuil MaHHixa anst noxigHux 4-amiHo-1,2,4-Tpiason-3-TioHy gano 3mory 3
KinbKicHAMM BUXOAaMU ofiepxatn 4-amiHo-2-((R,,R,-amiHo)metnn)-5-((2-,3-,4)-dbtopodeHin)-2,4-aurinpo-3H-1,2,4-Tpiason-3-TioHu. Y
pe3ynbrati AOCRiLKEeHHS BCTAHOBUMW CMPUATAVMBUIA BNAWB 3aXUCTY amiHO-rpynu 2-,3-,4-dTopodeHin-4-amiHo-1,2,4-Tpiason-3-TioHy
mpem-ByTunokcukapboHinbHOI rpynu Ha nepebir i HanpsM peakLii.

BucHoBkun. BusHaumnu onTumansHi yMoBW NpoBeAeHHS peakuin MaHHixa 3a yyacTio 2-,3-,4-bTopodeHin-4-amiHo-1,2,4-Tpiason-3-TioHy
3 NPOMiXXHUM Boc-3axuctom amiHorpynu. Lie gano amory CTBOpUTM TEOPETUYHI 3acaau YCnilUHOrO BUKOPUCTaHHSA peakuin MaHHixa ans
PO3LUMPEHHS CNEKTpa NepcnekTUBHUX NOXiaHWX 4-amiHo-1,2,4-Tpiason-3-TioHy. LLlono cuHTe3oBaHUx cnonyk Hagani 3anfaHoBaHo BYBYEHHS

BionoriyHoi aKTMBHOCTi METOAAMM KOMM'OTEPHOTO NPOTrHO3yBaHHS Ta in Vivo JOCNIMKEHHA aHanreTUYHOI, HEMPONPOTEKTUBHOI @KTUBHOCTI,

KntouoBi cnoBa: ocHoBM MaHHixa, tisvko-XiMi4Hi BMacTUBOCTI, CNeKTparbHi XapakTepuCTUKu.

AKTyanbHi nUTaHHA hapmaLeBTUYHOI | MeguYHoOI Hayku Ta npakTuku. 2024. T. 17, Ne 2(45). C. 103-107

To expand the arsenal of new biologically active molecules,
there is a constant need for targeted research in several syn-
thetic compounds. This, in turn, contributes to solving the
urgent problem of creating new highly effective and low-toxic
drugs, the demand for which is growing dynamically in the
modern world. The creation of new, original molecules of
synthetic origin, which in a short time can turn into effective
biologically active compounds, and later into modern effec-
tive drugs, is, in our opinion, an urgent task [1,2].

Analyzing scientific achievements, our attention was
drawn to nitrogen-containing heterocyclic systems [3,4,5].
Separate attention should be paid to 1,2,4-triazole deri-
vatives, which will attract scientists of various scientific
fields for a long time [6,7,8,9]. Today, it can be confidently
stated that the modern trend is the possibility of combining
1,2,4-triazole with various pharmacophoric substituents,
which are oriented according to different positions. Amines
are very important representatives of organic compounds,
as well as functional groups of various substances. They
actively participate in the formation of hydrogen bonds, can
be both acceptors and donors of hydrogen bonds. In many
cases, amines exhibit a strong ionic interaction with the
electron-negative part in the binding site, so, for example,
tertiary aliphatic amine is one of the most popular functional
groups in pharmaceuticals.

Thus, despite the importance of amines, current methods
for their synthesis are still limited. The development of a
mild, modular and efficient synthesis of amine derivatives
is still a need in medicinal chemistry towards the creation of
promising molecules with unique properties.

In the future, the synthesized compounds will be studied
for their biological activity by computer prediction and in
vivo: analgesic action, neuroprotective activity, antiviral and
antimicrobial action.

Aim

The aim of the work was to create a series of 4-amino-2-
((R,,R,-amino)methyl)-5-((2-,3-,4)-fluorophenyl)-2,4-dihy-
dro-3H-1,2,4-triazole-3-thiones as a promising source for the
preparation of biologically active substances.

Materials and methods

The structure of the target compounds has been formed using
well-known methods of organic chemistry. The starting mate-
rials used were 2-,3-,4-fluorophenyl-4-amino-1,2,4-triazol-3-
thiones, which had been previously obtained. The first stage
of the work involved the temporary protection of the amino
group with a tert-butoxycarbonyl group. The second stage
of the work involved the realization of Mannich reactions
involving primary and secondary amines. The reaction was
carried out with formalin in an alcohol-dioxane medium. The
products of the chemical transformation have been recrys-
tallized in methanol. The third stage of the work was based
on the removal of Boc protection, which was realized using
hydrochloric acid in a dioxane medium.

The structures of all synthesized substances have been
determined by '"H NMR spectroscopy and elemental analysis.
The individuality of the compounds has been confirmed by
high-performance liquid chromatography.

Taking into account the above fact, we developed a new
strategy for the synthesis of Mannich bases based on new
4-amino-2-((R ,R,-amino)methyl)-5-((2-,3-,4)-fluoro-phe-
nyl)-2,4-dihydro-3H-1,2,4-triazole-3-thiones (1-3, Fig. 1)
and confirmed their structure. We used previously synthesized
compounds 1, 2, 3 (Fig. 1) [10] as starting compounds.

4-Amino-2-((R -,R -amino)methyl)-5-((2-,3-,4)-fluoro-
phenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thiones (4-21).
10 mmol of protected fert-butyl(1-((R ,R -amino)methyl)-
3-((2-,3-,4)-fluorophenyl)-5-thioxo-1,5-dihydro-4H-1,2,4-
triazol-4-yl)carbamate was dissolved in a solution of dioxane
with 4 M hydrochloric acid (1.25 equiv.) and stirred at room
temperature for 2 h. The solvent was distilled off in a rota-
ry evaporator, washed with water and recrystallized from
methanol.

Results

The success of the reaction and formation of Mannich bases
is evidenced by the results of 'TH NMR spectroscopy (Fig. 2).
In the spectrum, the characteristic signals of the methyl re-
sidue of the aliphatic amine are observed in a strong field at
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Fig. 1. Synthesis of Mannich bases using protection of the amino group.
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Fig. 2. '"H NMR spectrum of 4-amino-5-(2-fluorophenyl)-2-((methylamino)methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (4).

2.49 ppm. The signal of the protons of the secondary amino
group is recorded as a complex multiplet at 5.87-5.81 ppm.
The signal of the methylene group from formaldehyde in the
Mannich base resonates at 4.97 ppm. in the form of a doublet.
Studying the values of the chemical shift signals for the
phenyl ring indicates that the fluorine atom exerts an acceptor
effect and shifts the aromatic range of signals slightly into the
weak field in the form of doublets and multiplets. Substances
are individual crystalline compounds of white or yellow color,
insoluble in water, soluble in organic solvents. The structure
of the compounds was proven using spectral methods of
analysis, and their individuality — chromatographically.
4-Amino-5-(2-fluorophenyl)-2-((methylamino)methyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (4). Yield 63 %, yellow
cryst. connection, T. pl. 143—145 °C. 1H NMR spectrum,
3, ppm (J, Hz): 7.83 (d, J = 7.5, 1H), 7.38-7.35 (m, 3H),
5.87-5.81 (m, 1H), 5.47 (s,2H),4.97 (d,] =4.8,2H), 2.45 (d,
J=3.2,3H). Found, %: C 47.46; H 4.72; N 27.63; S 12.64.
C,H,,FNS. Calculated, %: C 47.42; H 4.78; N 27.65;

107712

S 12.66.

4-Amino-2-((ethylamino)methyl)-5-(2-fluorophenyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (5). Yield 52 %, yellow
cryst. connection, T. pl. 144-146 °C. 1H NMR spectrum,
o, ppm (J, Hz): 7.89 (dd, J = 7.5, 1.6, 1H), 7.35-7.20 (m,
3H), 5.84-5.73 (m, 1H), 5.47 (s, 2H), 5.23 (d, ] = 6.7, 2H),
2.92-2.84 (m, 2H), 1,15 (t, J = 5.4, 3H). Found, %: C 49.40;
H 5.25; N 26.24; S 11.97. C, H, [FN.S. Calculated, %: C
49.42; H 5.28; N 26.20; S 11.99.

4-Amino-2-((diethylamino)methyl)-5-(2-fluorophenyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (6). Yield 59 %, yellow
cryst. connection, T. pl. 138-140 °C. 1H NMR spectrum,
3, ppm (J, Hz): 7.90 (dd, J = 7.6, 1.5, 1H), 7.54-7.35 (m,
3H), 5.50 (s, 2H), 4.98 (s, 2H), 2.80-2.74 (m, 4H), 1.14 (t,
J=4.1, 6H). Found, %: C 52.83; H 6.11; N 23.76; S 10.87.
C,HFN.S. Calculated, %: C 52.86; H 6.14; N 23.71; S
10.85.

4-Amino-5-(2-fluorophenyl)-2-(((2-hydroxyethyl)amino)
methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (7). Yield
57 %, yellow cryst. connection, T. pl. 125-127 °C. IH NMR
spectrum, 8, ppm (J, Hz): 7.90 (dd, J=7.5, 1.6, 1H), 7.48-7.21
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(m, 3H), 5.84-5.76 (m, 1H), 5.50 (s, 2H), 5.28 (d, J=6.2, 2H),
4.67 (t,J=6.3, 1H), 3.72-3.64 (m, 2H), 3.01 (q, ] = 7.2, 2H).
Found, %: C 46.66; H4.91; N 24.77, S 11.30. C, H, ,FN.OS.
Calculated, %: C 46.63; H 4.98; N 24.72; S 11.32.
4-Amino-2-((bis(2-hydroxyethyl)amino)methyl)-5-(2-
fluorophenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (8).
Yield 51 %, yellow cryst. connection, T.pl. 145-147 °C. 1H
NMR spectrum, 8, m.h. (J, Hz): 7.82—7.57 (m, 4H), 5.48 (s,
2H), 5.09 (s, 2H), 4,49 (t,J=7.5 Hz, 2H), 3.74-3.66 (m, 4H),
2.78 (t, ] = 6.6, 4H). Found, %: C 47.64; H 5.51; N 21.41;
S 9.74. C H [FN,O28. Calculated, %: C 47.69; H 5.54; N
21.39; S 9.79.
4-Amino-5-(2-fluorophenyl)-2-(morpholinomethyl)-2,4-di-
hydro-3H-1,2,4-triazole-3-thione (9). Yield 42 %, white cryst.
connection, T. pl. 126—128 °C. 1H NMR spectrum, §, m.h.
(J, Hz): 7.54-7.24 (m, 4H), 5.49 (s, 2H), 5.09 (s, 2H), 3,59
(dd,J=7.4,4.7,4H),2.76 (dd, ] = 7.5, 4.8, 4H). Found, %:
C50.41;H5.24;N 22.68; S 10.32. C ,H FN,OS. Calculated,
%: C50.47; H5.21; N 22.64; S 10.36.
4-Amino-5-(3-fluorophenyl)-2-((methylamino)methyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (10). Yield 59 %, yellow
cryst. connection, T.pl. 150-152 °C. 1H NMR spectrum,
o, ppm (J, Hz): 7.72-7.65 (m, 2H), 7.50-7.42 (m, 1H),
7.34-7.25 (m, 1H), 6.02-5.95 (m, 1H), 5.46 (s, 2H), 4.97
(d,J=4.9,2H),2.49 (d,J =3,2, 3H). Found, %: C 47.48; H
4.72;N27.61;S12.63.C, H FN.S. Calculated, %: C 47.42;
H 4.78; N 27.65; S 12.66.
4-Amino-2-((ethylamino)methyl)-5-(3-fluorophenyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (11). Yield 63 %, yellow
cryst. connection, T. pl. 154—156 °C. 1H NMR spectrum, 9,
m.h. (J, Hz): 7.78-7.70 (m, 2H), 7.65 (t, J = 2.1 Hz, 1H),
7.46-7.36 (m, 1H), 6.20-6.09 (m, 2H), 5.46 (s, 2H), 5.23
(d, J = 6.8, 2H), 2.99-2.91 (m, 2H), 1.15 (t, ] = 5.4, 3H).
Found, %: C 49.40; H 5.33; N 26.21; S 11.92. C, H ,FN.S.
Calculated, %: C 49.42; H 5.28; N 26.20; S 11.99.
4-Amino-2-((diethylamino)methyl)-5-(3-fluorophenyl)-
2,4-dihydro-3H-1,2,4-triazole-3-thione (12). Yield 68 %,
yellow cryst. connection, T. pl. 158-160 °C. 1H NMR
spectrum, 9, ppm (J, Hz): 7.72-7.64 (m, 2H), 7.51-7.47 (m,
1H), 7.34-7.27 (m, 1H), 5.49 (s, 2H), 4.97 (s, 2H), 2.74 (q,
J=42,4H),1.14(t,J=4.1, 6H). Found, %: C 52.89; H 6.11;
N 23.73; S 10.81. C,,H FN.S. Calculated, %: C 52.86; H
6.14; N 23.71; S 10.85.
4-Amino-5-(3-fluorophenyl)-2-(((2-hydroxyethyl)amino)
methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (13). Yield
58 %, yellow cryst. connection, T. pl. 188—190 °C. ITH NMR
spectrum, 9, ppm (J, Hz): 7.72-7.64 (m, 2H), 7.52-7.46 (m,
1H), 7.34-7.26 (m, 1H), 6.33-6.29 (m, 1H), 5.50 (s, 2H),
528 (d,J=6.2,2H),4.67 (t, ] = 6.3, 1H), 3.64 (t, ] = 7.3,
2H), 3.09-3.01 (m, 2H). Found, %: C 46.67; H 4.93; N 24.77,
S 11.30. C, H ,FN,OS. Calculated, %: C 46.63; H 4.98; N
24.72; S 11.32.
4-Amino-2-((bis(2-hydroxyethyl)amino)methyl)-5-(3-
fluorophenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (14).
Yield 55 %, yellow cryst. connection, T. pl. 186—188 °C. 1H
NMR spectrum, 8, ppm (J, Hz): 7.73-7.64 (m, 2H), 7.48-7.41
(m, 1H), 7.33-7.26 (m, 1H), 5.46 (s, 2H), 5.05 (s, 2H), 4.49

(t,J=7.5,2H),3.66 (t,J=7.7,4H), 2.78 (t,J = 6.6 Hz, 4H).
Found, %: C47.75; H5.61;N 15.42;$9.72. C ,H [FN.O,S.
Calculated, %: C 47.69; H 5.54; N 15.48; S 9.79.
4-Amino-5-(3-fluorophenyl)-2-(morpholinomethyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (15). Yield 46 %, white
cryst. connection, T. pl. 168—170 °C. I1H NMR spectrum, 9,
ppm (J, Hz): 7.73-7.65 (m, 2H), 7.52-7.44 (m, 1H), 7.27-
7.30 (m, 1H), 5.46 (s, 2H), 5.08 (s, 2H), 3.59 (dd, 1 =7.4,4.7,
4H),2.76 (dd, J =7.5, 4,8, 4H). Found, %: C 50.43; H 5.26;
N 22.61; S 10.32. C ,H, FN.OS. Calculated, %: C 50.47; H
5.21; N 22.64; S 10.36.
4-Amino-5-(4-fluorophenyl)-2-((methylamino)methyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (16). Yield 67 %, yellow
cryst. connection, T. pl. 185-187 °C. 1H NMR spectrum, 9,
ppm (J, Hz): 7.95-7.87 (m, 2H), 7.27-7.19 (m, 2H), 5.95 (m,
1H), 5.47 (s, 2H), 4.97 (d, ] = 4.9, 2H), 2.49 (t, ] = 3.2, 3H).
Found, %: C 47.48; H4.72; N 27.69; S 12.64. C, H FN.S.
Calculated, %: C 47.42; H 4.78; N 27.65; S 12.66.
4-Amino-5-(4-fluorophenyl)-2-((methylamino)methyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (16). Yield 67 %, yellow
crystals. connection, T. pl. 185-187 °C. 1H NMR spectrum, 9,
ppm (J, Hz): 7.95-7.87 (m, 2H), 7.27-7.19 (m, 2H), 5.95 (m,
1H), 5.47 (s, 2H), 4.97 (d, ] = 4.9, 2H), 2.49 (t, ] = 3.2, 3H).
Found, %: C 47.48; H 4.72; N 27.69; S 12.64. C, H JFN.S.
Calculated, %: C 47.42; H 4.78; N 27.65; S 12.66.
4-Amino-2-((diethylamino)methyl)-5-(4-fluorophenyl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione (18). Yield 56 %, yellow
cryst. connection, T. pl. 178—180 °C. IH NMR spectrum, 9,
ppm (J, Hz): 8.00-7.92 (m, 2H), 7.30-7.22 (m, 2H), 5.50 (s,
2H),4.95 (s,2H),2.74 (q, ] =4.2,4H), 1.14 (t, ] = 4.1, 6H).
Found, %: C 52.83; H 6.11; N 23.79; S 10.84. C ,H ,FN.S.
Calculated, %: C 52.86; H 6.14; N 23.71; S 10.85.
4-Amino-5-(4-fluorophenyl)-2-(((2-hydroxyethyl)amino)
methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (19). Yield
66 %, yellow cryst. connection, T. pl. 188—190 °C. 1H NMR
spectrum, , ppm (J, Hz): 8.00-7.93 (m, 2H), 7.28-7.20 (m,
2H), 6.29 (m, 1H ), 5.50 (s, 2H), 5.28 (d, J = 6.2 Hz, 2H),
4.67 (t,J=6.3,1H),3.64 (t,J=7.3,2H),3.01 (q,J=7.2,2H).
Found, %: C46.61; H 5.02; N 24.76; S 11.30. C, H, ,FN.OS.
Calculated, %: C 46.63; H 4.98; N 24.72; S 11.32.
4-Amino-5-(4-fluorophenyl)-2-(((2-hydroxyethyl)amino)
methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (19). Yield
66 %, yellow crystals. connection, T. pl. 188-190 °C. 1H
NMR spectrum, 6, ppm (J, Hz): 8.00-7.93 (m, 2H), 7.28-7.20
(m, 2H), 6.29 (m, 1H), 5.50 (s, 2H), 5.28 (d, ] = 6.2 Hz, 2H),
4.67(t,J=6.3,1H),3.64 (t,J="7.3,2H),3.01 (sq, J=7.2,2H).
Found, %: C 46.61; H 5.02; N 24.76; From 11.30. C, H F-
N.OS. Calculated, %: C 46.63; H 4.98; N 24.72; S 11.32.
4-Amino-5-(4-fluorophenyl)-2-(morpholinomethyl)-2,4-
dihydro-3H-1,2,4-tri-azole-3-thione (21). Yield 76 %, white
cryst. connection, T. pl. 178—180 °C. IH NMR spectrum, 9,
ppm (J, Hz): 7.91-7.83 (m, 2H), 7.29-7.21 (m, 2H), 5.46
(s, 2H), 5.08 (s, 2H), 3.59 (dd, J = 7.4, 4.7, 4H), 2.76 (dd,
J =175, 4.8, 4H). Found, %: C 50.43; H 5.29; N 21.98; S
10.22. C H FN.OS. Calculated, %: C 50.47; H 5.21;
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22.64; S 10.36.
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Fig. 3. Potential mechanism of the Mannich reaction in the series 4-amino-2-((R,,R,-amino)methyl)-5-((2-, 3-, 4)-fluorophenyl)-2,4-dihydro-3H-1,2,4-

triazole-3-thiones.

Discussion

The Mannich reaction mechanism begins with the formation of
an iminium ion from an amine and formaldehyde. The reaction
mechanism begins with the nucleophilic attack of the Nitrogen
atom on the carbonyl Carbon with the formation of an inter-
mediate Schiff base, which acts as an electrophile and reacts
with the 1,2,4-triazole heterocycle and leads to the Mannich
product due to an elegant and powerful transformation (Fig. 3).

Conclusions

1. A new strategy for the synthesis of Mannich bases
based on new 4-amino-2-((R,,R,-amino)methyl)-5-((2-,3-,4)-
fluorophenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thiones.

2. The synthesis of new 4-amino-2-((R -,R,-amino)
methyl)-5-((2-,3-,4-fluorophenyl)-2,4-dihydro-3H-1,2,4-tri-
azole-3-thiones, the structure of the compounds was proven
using spectral methods of analysis, and their individuality
was confirmed chromatographically.
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