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SYNTHESIS OF IONIC COMPOUNDS BASED
ON TRIMECAINE IN CLASSICAL CONDITION
AND USING ALTERNATIVE METHODS

Abstract. This article presents the results of the synthesis of new and known ionic
compounds based on 2-diethylamino-N-(2,4,6-trimethylphenyl)acetamide (trimecaine) in
the classical conditions and using microwave and ultrasound activation. Syntheses of ionic
compounds were performedviaN-alkylation of trimecaine with iodoalkanes. The highest
yields were observed when microwave irradiation was used to promote the reaction,
ultrasound activation was less effective and mild yields were observed in classical condi-
tions.

Key words: trimecaine, ionic compound, microwave activation, ultrasound activa-
tion.

Introduction. Nowadays, the study and application of alternative conditions
and ways of synthesis, which consumes less energy, is an important part of green
chemistry development.Alternative organic methodologies have become an
important part of organic syntheses. Many new organic reaction and methods, in
some caseswithout using catalysts or solvents, and using alternative ways like
ultrasonic and microwaves irradiation discussed [1, 2]. It was proposed not to use
solution-containing methods completely, since solid-phase reactions proceed
efficiently and have advantages such as pollution reduction, low costs, and
simplicity of the process [3, 4], even so the problems with mass transfer and
reaction (especially exothermic) control arises [3]. In addition, much attention
was paid to the use of effective and safe factors for chemical reactions in modern
medicinal chemistry, such as ultrasound (US) [5], microwave irradiation (MW)
[6]. New methods were described “on the water” using MW without any catalyst
[7, 8]. Different natural andbioactive compounds, including food ingredients,
cosmetic and pharmaceutical, are reacted under mild conditions with good results
[9, 10]. Microwave-assisted extraction and ultrasound-assisted extraction are
recognized as efficient extraction techniques that decrease time and rise yield
[11]. The Lego chemistry concept [12, 13] promoted to the synthesis of modern
molecules like medicines that can accelerate the process of drug production using
several safety and practical reactions. The “Lego” chemistry term describes
process which are based on readily available starting matters and reactants, need
no solvent or nontoxic solvent like water, are high yielding, extensive for using
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area, always are specific, easy to carry out and simple to separate product.
Ultrasounds and microwaves are various in their working system, however, both
of them can essentially optimize the chemical reaction. The using of ultrasound
and microwaves has become a real chance for economical, effective and green
synthetic process [14-18].

EXPERIMENTAL PART

1. Equipment and General Procedures. The melting points of all ionic
compounds were determined in open capillary tube on a OptiMelt (Stanford
Research System). The *H- and *C-NMR spectra were recorded using a Varian
Mercury-300 spectrometer at 25 or 30°C by using CDClsor DMSO-ds as a
solvent. IR spectra were recorded on a spectrometer «Nicolet 5700 FT-IR» using
KBr pellets.The progress of reactions and purity of products were checked using
the TLC method on silica gel plates (Sigma Aldrich®, Germany) with iodine
vapors development. The diethylether:ethanol mixtures (4:1 V/Vand 5:1V/V)
were used as eluents. The TLC spots on the developed plates were observed in
UV light (A = 254 nm). All reactants and solvents from Sigma Aldrich®. An
ultrasonic probe from Cole Parmer (50-60Hz, 0-240 W) and a domestic
microwave generator (0-800 W were used for the reaction.The separation and
purification of substances was carried out by crystallization from appropriate
solvents.

Initial compound 2-diethylamino-N-(2,4,6-trimethylphenyl)acetamide (tri-
mecaine free base) was synthesized from commercially available hydrochloride
by neutralization with the potassium carbonate. 0.01 Mole (2.845 g) of trimecaine
hydrochloride was dissolved in 20 mLof water. The initial solution of trimecaine
hydrochloride had pH<7, so potassium carbonate was added till pH = 9.
The extraction was carried out three times with benzene. The extract obtained
was dried with anhydrous calcium chloride for 12 h.The solvent was removed
by simple distillation. The product was dried for two h in vacuum at 80°C.
The yield of trimecaine free base is 2.168 g (87.43%). 3C NMR (CDCls) &, ppm:
170.93 (s, C=0); 136.81 (s, C-CHsaomaic); 134.93 (s, C-CHs); 131.33
(S, Caromaiic-NH); 129.03 (S, Caromatic); 57.54 (S, CO-CH.-N*); 49.07 (s, N*-CHj3);
21.02 (s, Caromatic-CHs); 18.56 (S, Caromatic-CH3); 12.77(s,N*-CH,-CH3).'HNMR
(CDCl3)0,ppm:8.84(s, N-H); 6.89 (S, Haromatic); 3.21 (s, CO-CH>-N"); 2.65, 2.66,
2.68 (N*-CH2-CHs3); 3.15 (s, N'-CHs); 219 (s, Caomaic-CHs); 2.08
(S, Caromatic-Cﬂ3); 1.30, 1.28, 1.26 (t, N*-CHz-Cﬂs).Calculated for C15H24N20, %:
C, 72.58; H, 9.68; N, 11.29; O, 6.45. Found %: C, 72.04; H, 9.86.

2. Synthesis of trimecaine based ionic compounds.

2.1. Classical method. Into the 100 mL flask 15 mL of acetonitrile was added
and 0.01 mol of trimecaine was dissolved. Thereafter the solution of 0.011 mol of
iodoalkanewasaddedand the resulted solution was kept under the reflux.
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Figure 1 — Synthesis of trimecaine iodoalkanes

Table 1 — The reaction time for N-alkylation of trimecaine in classical method

lodoalkane* Time, min
lodomethane 90
lodoethane 120
1-lodopropane 150
1-lodobutane 180
1-lodo-2-methylpropane 180
1-lodohexane 240
*Trimecaine:iodoalkane mole ratio is 0.01:0.011.

After the process was completed, the volume of solution was reduced twice
by evaporation and was cooled down. The obtained isolated product was
separated and purified by crystallization and the purity of product was checked by
the TLC using a mixture of diethyl ether and ethanol (4:1 or 5:1) as an eluent.

2.2. Ultrasound method. Into the 100 mL flask 15 mL of acetonitrile was
added and 0.01 mol of trimecaine was dissolved. Thereafter the solution of
0.011 mol ofiodoalkane iodoalkanewas addedand the reaction mixture was placed
in a US reactor and the contents reacted under US conditions characterized by the
following parameters: US = 240 W at 30—40 °C.

Table 2 — The reaction time for N-alkylation of trimecaine in US method

lodoalkane* Time, min

lodomethane 30
lodoethane 40
1-lodopropane 50
1-lodobutane 60
1-lodo-2-methylpropane 60
1-lodohexane 120
*Trimecaine:iodoalkane mole ratio is 0.01:0.011.

After the process was complete, the volume of solution was reduced twice by
evaporation and was cooled down. The obtained isolated product was separated
and purified by crystallization and the puritywas checked by the TLC using a
mixture of diethyl ether and ethanol (4:1 or 5:1) as an eluent.
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2.3. Microwave Method. Into the 100 mL flask 15 mL of acetonitrile was
added and 0.01 mol of trimecainewas dissolved. Thereafter the solution of
0.011 mol of iodoalkanewas addedand the reaction mixturewas placed in a MW
reactor and the contents reacted under MW conditions at 80 W.

Table 3 — The reaction time for N-alkylation of trimecaine in MW method

lodoalkane* Time, min
lodomethane 1
lodoethane 15

1-lodopropane

1-lodobutane

1-lodo-2-methylpropane

1-lodohexane 10

*Trimecaine:iodoalkane mole ratio is 0.01:0.011.

After the process was complete, the volume of solution was reduced twice by
evaporation and was cooled down. The obtained isolated product was separated
and purified by crystallization and the purity was checked by the TLC using a
mixture of diethyl ether and ethanol (4:1 or 5:1) as an eluent.

3. Spectral and other data for the synthesized compounds.

Trimecaine iodomethane (N,N-Diethyl-2-(mesitylamino)-N-methyl-
oxoethanamonium iodide) was separated aswhite crystals after crystallization
process.M.p. 205-207.°C. IR (KBr), cm™: 3173 (N-H) 1692 (C=0 amide), 1527
(Caromatic=Caromatic). °C NMR (DMSO-ds, 30°C) 3, ppm: 162.52 (s, C=0); 136.78
(s, CHs); 135.20 (s, CHs); 131.27 (s, Caromatic-NH); 129.02 (s, Caromatic); 59.05 (s,
CO-CH2-N"); 57.94 (s, N*-CH,-CHs); 48.46 (s, N*-CHs); 21.02 (s, Caromatic-CHs3);
1855 (S, Caromatic-CH3);8.37(s,N*-CH,-CH3).'HNMR  (DMSO-ds,  30°C)
3,ppm:9.81(s, N-H); 6.87 (S, Haromaic); 4.27 (s, CO-CH»-N*); 3.52, 3.54, 3.56
(N*-CH2-CHz3); 3.15 (s, N*-CHs); 2.19 (S, Caromaiic-CHs); 2.08 (S, Caromatic-CHs);
1.30, 1.28, 1.26 (t, N*-CH»-CHs). Mass-spectrum: cation CigH27NoO*, 263.2.
Calculated for CigHz/N2OI, %: C, 49.23; H, 6.92; N, 7.18; O, 4.1; I, 32.56.
Found %: C, 48.96; H, 7.01.

Trimecaine iodoethane (N,N-Diethyl-2-(mesitylamino)-N-ethyl-oxoethana-
monium iodide) was separated as white crystals after crystallization process. M.p.
195-197.°C. IR (KBr), cm® 3172 (N-H) 1693 (C=0O amide), 1526
(Caromatic=Caromatic). *C NMR (CDCls, 25°C) §, ppm: 162.49 (s, C=0); 136.71
(s, CHa); 135.22 (s, CHs); 131.25 (S, Caromatic-NH); 129.01 (S, Caromatic); 59.04 (s,
CO-CH2-N"); 57.92 (s, N*-CH,-CHs); 48.41 (s, N*-CHs); 21.03 (S, Caromatic-CHs3);
18.54 (s, Caromatic-CH3);8.36(s,N*-CH2-CH3).*HNMR (CDCls, 25°C)8,ppm:9.82(s,
N-H); 6.87 (S, Haromatic); 4.26 (s, CO-CH2-N*); 3.51, 3.53, 3.55 (N*-CH»-CHs);
3.14 (s, N*-CHs); 2.18 (s, Caromaiic-CH3); 2.07 (S, Caromaic-CHs); 1.31, 1.29, 1.27
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(t, N™-CH2-CHs). Mass-spectrum: cation Ci7HxN.O*, 277.2. Calculated for
C17H29N20I, %: C, 50.49; H, 7.18; N, 6.93; O, 3.96; I, 31.43. Found %: C, 49.95;
H, 7.19.

Trimecaine 1-iodopropane (N,N-Diethyl-2-(mesitylamino)-N-propyl-oxo-
ethanamonium iodide) was separated as pale yellow crystals after crystallization
process. M.p. 161-163°C. IR (KBr), cm™: 3171 (N-H) 1691 (C=0 amide), 1528
(Caromatic=Caromatic). “C NMR (CDCls, 25°C) 8, ppm: 162.51 (s, C=0); 136.75
(s, CHa); 135.20 (s, CHs); 131.27 (S, Caromatic-NH); 129.02 (s, Caromatic); 59.05 (5,
CO-CH-N*); 57.94 (s, N*-CH»-CHj3); 48.42 (s, N*-CHs); 21.03 (S, Caromatic-CHs3);
18.55 (S, Caromatic-CH3);8.37(s,N*-CH2-CH3).*HNMR (CDCls, 25°C)8,ppm:9.81(s,
N-H); 6.87 (S, Haromaic); 4.27 (s, CO-CH>-N*); 3.53, 3.54, 3.55 (N*-CHj-CHj3);
3.16 (s, N*-CHzs); 2.19 (S, Caromaiic-CHa); 2.08 (S, Caromaiic-CH3); 1.30, 1.26, 1.24
(t, N™-CH2-CHs). Mass-spectrum: cation CigH31N2O*, 291.1. Calculated for
C1gHa1N20l, %: C, 51.67; H, 7.42; N, 6.70; O, 3.83; I, 30.38. Found %: C, 50.91,
H, 7.47.

Trimecaine 1-iodobutane (N,N-Diethyl-2-(mesitylamino)-N-butyl-oxoetha-
namonium iodide) was separated as yellow crystals after crystallization process.
M.p. 145-147 °C. IR (KBr), cm™: 3174(N-H) 1692 (C=O amide), 1529
(Caromatic:Caromatic). 13C NMR (CDC13, 250C) 5, ppm: 162.51 (S, C:O); 136.75
(s, CHa); 135.20 (s, CHs); 131.27 (S, Caromatic-NH); 129.02 (S, Caromatic); 59.05 (5,
CO-CH2-N"); 57.94 (s, N*-CH,-CHs); 48.42 (s, N*-CHs); 21.03 (S, Caromatic-CHs3);
18.55 (S, Caromatic-CH3);8.37(s,N*-CH2-CH3).*HNMR (CDCls, 25°C)8,ppm:9.81(s,
N-H); 6.87 (S, Haromaic); 4.27 (s, CO-CH>-N*); 3.53, 3.54, 3.55 (N*-CH,-CHj3);
3.16 (s, N*-CHz3); 2.19 (S, Caromaiic-CHa); 2.08 (S, Caromaiic-CH3); 1.30, 1.26, 1.24
(t, N™-CH2-CHs). Mass-spectrum: cation Ci9H33sN2O*, 305.4. Calculated for
C19HsN20l, %: C, 52.77; H, 7.64; N, 6.48; O, 3.70; 1, 29.40. Found %: C, 51.83;
H, 7.91.

Trimecaine  1-iodo-2-methylpropane(N,N-Diethyl-2-(mesitylamino)-N-iso-
butyl-oxoethanamonium iodide) was separated as pale yellow crystals after
crystallization process. M.p. 153-155 °C. IR (KBr), cm™: 3173 (N-H) 1693 (C=0O
amide), 1528 (Caromatic=Caromaiic). *C NMR (CDCl;, 25°C) 3, ppm: 162.51
(s, C=0); 136.75 (s, CHa3); 135.20 (s, CHs); 131.27 (s, Caomaic-NH); 129.02
(S, Caromaiic); 59.05 (s, CO-CH>-N*); 57.94 (s, N*-CH»-CHjs); 48.42 (s, N*-CHj3);
21.03 (s, Caromatic-CHs); 18.55 (S, Caromatic-CH3);8.37(s,N*-CH,-CH3).'"HNMR
(CDClg, 25°C)8,ppm:9.81(s, N-H); 6.87 (S, Haromaic); 4.27 (s, CO-CH.-N%);
3.53, 3.54, 3.55 (N*-CH.-CHa); 3.16 (s, N*-CHz3); 2.19 (S, Caromaic-CHs); 2.08
(S, Caomaic-CHs3); 1.30, 1.26, 1.24 (t, N*-CH»-CHs). Mass-spectrum: cation
C19H33N20+, 305.4. Calculated for C19H33N20|, %: C, 52.77; H, 7.64; N, 6.48;
0O, 3.70; 1, 29.40. Found %: C, 51.81; H, 7.89.

Trimecaine 1-iodohexane(N,N-Diethyl-2-(mesitylamino)-N-hexyl-oxoetha-
namonium iodide) was separated as yellow crystals after crystallization process.
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M.p. 193-195.°C. IR (KBr), cm®: 3174 (N-H) 1694 (C=O amide), 1530
(Caromatic:Caromatic). 13C NMR (CDC13, 250C) 5, ppm: 162.49 (S, C:O); 136.73 (S,
CHs); 135.20 (s, CH3); 131.27 (S, Caromatic-NH); 129.02 (S, Caromatic); 59.05 (s, CO-
CH>-N"); 57.94 (s, N*-CH»-CHs); 48.42 (s, N*-CHzs); 21.03 (S, Caromatic-CHa);
18.55 (S, Caromatic-CH3);8.37(s,N*-CH2-CH3).*HNMR (CDCls, 25°C)8,ppm:9.81(s,
N-H); 6.87 (S, Haromatic); 4.27 (s, CO-CH2-N*); 3.53, 3.54, 3.55 (N*-CH»-CHs);
3.16 (s, N*-CHs); 2.17 (S, Caromatic-CH3); 2.06 (S, Caromaiic-CHs); 1.30, 1.26, 1.24
(t, N™-CH2-CHs). Mass-spectrum: cation Cn1H37N.O*, 333.1. Calculated for
C21H7N2Ol, %: C, 54.78; H, 8.04; N, 6.08; O, 3.48; I, 27.61. Found %: C, 53.97;
H, 8.13.

RESULTS AND DISCUSSION

The use of alternative activation factors, ultrasound (US) or microwaves
(MW) become very promising and desirable in synthetic methodologies for the
efficient and rapid production of organic ionic compounds. In addition to saving
energy, these green technologies contribute to faster and more selective
conversions. The examples presented in the literature [14-18] clearly show that
microwave irradiation and ultrasound, is a practically harmless technological
innovation, deserves wide attention in the field of fine chemical and chemical
industry. Although the mechanisms of cavitation and microwave effects are not
fully understood, processes requiring improved heat transfer and mass transfer
will benefit from these green technologies [19]. The results of the alkylation
reaction carried out in this work under various reaction conditions confirmed the
trends in the literature, and the best results obtained were collected and presented
in table 4.

In the beginning, trimecaine base was reacted under classical conditions
(heating under the reflux) using acetonitrile as a solvent. These reactions give
only moderate yields while the reaction time is long. The classical condition
promoted the alkylation reaction, but the use of microwaves and ultrasound
waves proved to be more effective in reducing the reaction time and increase
the chemical efficiency (yield of the product). In all the reactions, identical
molar ratio of reactants was used, corresponding to the reaction equation. In all
thecasesacetonitrile was usedas a solvent and all the reagents were soluble.
Electromagnetic radiation with a frequency in therange from 0.3 to 300 GHz,
heats the substance using a dielectric mechanism, which may include dipolar
polarization and ionic conductivity. It is the ability of a material to absorb MW
energy and convert it into heat that causes mass heating; temperature of the entire
sample rises simultaneously, in stark contrast to conventional conductive heating
[20]. Although non-thermal heating and ultrasonic waves are among the simplest,
cheapest, and most valuable tools in applied chemistry. Besides saving energy,
these green methods contribute to faster and more selective transformations. The
device is often subject to additional hazard restrictions. However, recent events
suggest that such combination is certainly possible and safe starting from simple
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Table 4 — The parameters of N-alkylation reaction
Synthesis/reacti | Time/ | Yield,
Reagents Products on conditions min %
Classical
N,N-Diethyl-2- conditions 0 45
CHsl (mesitylamino)-N-methyl- | ;g activation 30 70
oxoethanamonium iodide —
MW activation 1 87
Classical
N,N-Diethyl-2- conditions 120 42
CaHsl (mesitylamino)-N-ethyl- US activation 40 65
oxoethanamonium iodide —
MW activation 1.5 83
Classical
N,N-'Diethyl-z- conditions 150 39
2-dietylamino- | 1o e, | USactvation || 50 || 66
t’\fl]-(lzﬁﬁ-tlr)lme- MW activation 3 80
ylphenyl)ace- -
tamide NN-Diethl.2 Classical 180 | 33
(trimecaine) N-Diethyl-2- conditions
1-C4Hol | (mesitylamino)-N-butyl- US activation 60 57
oxoethanamonium iodide —
MW activation 6 71
N,N-Diethyl-2- C'afjs.'t‘?a' 180 | 39
(CH3)2C | (mesitylamino)-N- conal |.ons'
H CHz1 | isobutyl- US activation 60 61
oxoethanamonium iodide | p activation 6 76
Classical
1 N,N-_Diethyl-z- conditions 240 27
(mesitylamino)-N-hexyl- US activation 120 46
CeHusl A
oxoethanamonium iodide —
MW activation 10 62

modifications to flow systems that are suitable for automation and scaling. The
effects are more visible for reactions in which the transition state is more polar
than the ground state [21]. It is generally accepted that the increase in speed is
largely due to thermal effects. In fact, the average photon energy in the
microwave area is even lower than the transmitted energy of Brownian motion. A
final note also applies to the US in its practical range from 20 to 100 kHz, the
rotational or vibrational molecular states do not even change as ultrasonic
frequencies. US is not absorbed by individual molecules, although it is partially
converted into heat. Accordingly, the frequency effects that are sometimes
observed cannot be easily rationalized. Ultrasonic effects come from a unique
nonlinear phenomenon of cavitation, i.e. micrometer-sized creation, growth and
destruction of bubbles which are generated when a pressure wave of sufficient
intensity propagates through the fluid. Bubble explosion creates the local
conditions of thousands of degrees Kelvin and hundreds of atmospheres are
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accompanied by shock waves of extremely short duration [22]. In other words,
cavitation can be seen as a quasi-adiabatic process that releases enough kinetic
energy to trigger chemical reactions. Although it is still poorly understood,
current theory (commonly referred to as the theory of hot spots) explains the
majority of experimental observations, such as fragmentation of particles,
splitting of radicals and the formation of excited species as a result of pyrolytic
cleavage of solvent or substrate molecules [23]. In fact, cavitation is more
dependent on physical properties, such as vapor pressure, viscosity and surface
tension, compared to chemical characteristics commonly evaluated (acidity/basi-
city or polarity). Although practicing microwave ovens often refer to the exis-
tence of hot spots, it is still unclear whether they are represent cavitation media.
In chemistry MW, hot spots should be understood as hot areas approaching
molecular measurements that arise due to heterogeneities electromagnetic field.
They cause a nonlinear dependence of the thermal and electromagnetic properties
of the heated material on temperature [24]. Also, bond strength affect the
reactivity of iodoalkanes. By increasing weight of radical, bond between carbon
and iodine getting stronger:

Bond strength: CH;—I < CoHs—I < C3H7—I1 < C4Hg—I< CsH13—I.

Stronger bonds are more difficult to break, making them less reactive. So
iodomethane most reactive and reactivity decreases by increasing carbon number
in radical.

In all the cases studied the reaction time for the synthesis of particular
trimecaine alkyl derivative decreases with changing classical reaction conditions
(reflux) to US activation and further to MW activation. Also, the yield of the
reaction product increases in the same order. Due to the following observations it
is possible to choose MW activation as the most potent method for the synthesis
of ionic derivatives of trimecaine.

Conclusion. Therefore, the results of the experiments performed confirmed
the positive effect of non conventional reaction conditions. In this study, we
analyzed the reactions of N-alkylation of trimecaine with iodoalkanes that can be
used for rapid production of ionic compounds. Ultrasonic and microwave proces-
ses can successfully compete with classical synthesis methods. Results of our
study confirm the literature data describing tendency of growing effectiveness of
reaction assistance in the sequence: classical method, ultrasound activation and
microwave activation. The obtained ionic compounds can be successfully used in
further transformations with other active molecules, effective plant growth
stimulants and production of drugs.
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XUMHYECKHHU )XYPHAJI KA3AXCTAHA

Pe3iome
A. A. Jaynembaros, E. O. Benankosa, /{. C. 3onomapesa, B. K. IO, A. I'. 3a3v16un

TPUMEKAUWH HET'I3IH/E
HMOH/IbIK KOCBUIBLICTAP/bI KJIACCUKAJIBIK KOHE
BAJIAMA JXOJIJIAP APKbUIbI CUHTE3/IEY

Makanana 2-gustiiamuso-N-(2,4,6-tpuMetnndenin)aneramus (TpUMEKanH) Heri-
3iH/Ie MUKPOTOJIKBIH MEH YJIbTPaJbIOBICTHIK aKTUBTCHAIPYAl KOJIaHY apKbUIbI JKaHa JKo-
He Oenrini MOHIBIK KOCBUIBICTAP/IBIH CHHTE31 Typasibl OasHaanaabl. MOHABIK KOCHLIBIC-
Tap/bIH CUHTE31 TPUMEKaUH/I HopankanaapMeH N-aaKuIiey apKbLUIbl )KY3€re achIpbUI/IbI.
EH >KOFaprbl MIBIFBIM MHUKPOTOJIKBIH/BI COYJENCHYII KOJIaHBUIFAH Ke3[e OailKasijibl.
VY IbTpaabiObICTHIK AKTUBTEH/IIPY/AC HIBIFBIM OPTAIlla, a1 KJIACCUKABIK JKaraaiia peakis
©HIMIi TOMEH IIBIFBIMABI KOPCETTI.

Tyiiin ce3gep: TpuMeKawH, HOHABIK KOCBUIBIC, MUKPOTOJIKBIH/IBI YKOHE YIIBTPaJIbl-
OBICTBI AKTUBTCHIIPY.

Pe3rome
A. A. Jlaynembaxos, E. O. benanukosa, /. C. 3onomapesa, B. K. IO, A. I'. 3a3vi6un

CUHTE3 MOHHBIX COEJJMHEHNI HA OCHOBE TPUMEKAMHA
B KITACCMYECKHUX YCJIOBUAX
C UCIIOJIb3OBAHMEM AJIbTEPHATHUBHBLIX METO/I0OB

B paboTe mpuBemeHBI Pe3yJbTaThl CHHTE3a HOBBIX W HM3BECTHBIX MOHHBIX COCIH-
HeHuil Ha ocHOBe 2-mudTHiamMuHo-N-(2,4,6-tpumernndenun) aneramusa (TpUMEKauH),
KOTOpbIC OBLIM MOJyYCHBI B KJIACCHYCCKUX YCIOBUAX, a TAKKE C HCHOJIH30BAHUCM
MHUKPOBOJIHOBOM U yIbTPa3BYKOBOW akTUBAIMK, MyTeM N-alKuIupoBaHUsS TpUMEKanHa
Honankanamu. CaMbie BBICOKHE BBIXOJIBI IIPOYKTOB HAOIIOAIUCH IPU MUKPOBOJIHOBOM
00JIy4YCeHUU peaKkIMOHHBIX cMecel. Toraa Kak akTUBaIlKs yIbTPa3BYKOM ObLIa 4UyTh MEHEE
3¢ pexTHBHON IO CpaBHEHUIO C MUKPOBOJHOBOW. HanmMeHbIINI BBIXOT MPOITYKTOB ITOJTY-
YCH MMPH IPOBEICHUN PCAKIMH B KIIACCHUCCKUX YCIIOBHSX MPU HAIPCBAHWN PEAKIIMOHHOM
CMECH IIPH TEMIIEPATYPE KUIICHUS PACTBOPHUTEIIS.

KiiroueBble ¢JIOBa: TPUMEKaWH, HOHHOE COCANHCHHUE, MUKPOBOJIHOBAS M YIIbTPa3BY-
KOBast aKTHBAI[s.
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