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Abstract. In this work, the structure and structure of bis-carbamate of the MEE series were
studied using NMR and mass spectroscopy. As a result, the proton and carbon signals of the bis-
carbamate molecule were identified and the structure was constructed. By ionization of the
molecule, fragments of the molecule were studied and the composition was proven. The identified
spectra correspond to the structure and composition of the MEE molecule.
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Introduction. Synthesis of biologically active compounds in organic synthesis, their
successful use of bis-carbamates in the production of various chemicals, inhibitors, fillers,
additives, biostimulants, herbicides, drugs against diseases in the chemical industry, agriculture
and pharmaceuticals in the modern world is one of the important issues. Therefore, in this regard,
it is of particular importance to create cheap, high-efficiency, environmentally friendly, energy-
efficient synthesis methods and to study their physico-chemical and biological properties [1-3].

Researchers have synthesized bis-carbamates and their derivatives and applied them as
metal corrosion inhibitors and biostimulants for plant growth [4,5]. The authors of this article also
synthesized N, N- hexamethylene bis-[(ortho-cresolyl)-carbamate] i.e. MEE-1 and its derivatives
on the basis of hexamethylene diisocyanate and cresols, studied their physico-chemical, biological
properties and applied them in various fields has arrived [6-9]. This research work is devoted to
studying the structure and composition of MEE-1 bis-carbamate molecule by NMR and mass
spectroscopic methods.

Materials and Methods. The substance under study is N,N- hexamethylene bis-[(ortho-
cresolyl)-carbamate] i.e. MEE-1. *H and *C NMR spectra of MEE-1 substance Pyridine-d5
isotope (CsHsN) was obtained on the JNM-ECZ400R spectrometer of Japan (JEOL) with an
operating frequency of 400 MHz for H at the Institute of Chemistry of Plant Substances named
Acad. S.Yu. Yunusov Academy of Sciences of the Republic of Uzbekistan. Mass spectra of MEE-
1 were obtained on an Agilent Technologies 6420 spectrometer in a 5% phenylmethylsilicon liquid
phase. We used the ISIC-EPFL mass spectrometry platform to divide the ions into fragments and
determine the Brutto formulas. The same HPLC data was obtained by the chemical ionization
method in high-performance liquid chromatography-MS (HPLC-MS).

Results and Discussions. In the *H-NMR-spectrum of MEE-1 compound (Fig. 1) 1.407
ppm in the field, the pentite signal of four protons in the methylene group in the 3,4 position of
hexane, the triplet-triplet signal of the four protons in the methylene group in the 2,5 position is
1.668 ppm, and the triplet signal of the methylene group in the 1.6 position is 3.440 ppm appeared
in the fields. The doublet-doublet-doublet signal of proton atoms located in the 3,4 position of the
aromatic ring is 7.126-7.216 ppm fields, and the multiplet signals of proton atoms located in the
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5.6 state of the molecule are 7.38-7.58 ppm observed in the fields. The singlet signals of protons
of the methyl group located in the aromatic ring is 2.301 ppm observed in the field.
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Fig.1. 'H-NMR spectrum of compound MEE-1

In the C spectrum of the MEE-1 compound (Fig. 2), the signal of the carbon atom of the
carboxyl group of carbamate acid is 151,369 ppm in the sphere, the signal of carbon atoms in the
3,4 and 2,5 states of the hexane chain is 27,281-30,751 ppm fields, and the signal of carbon atoms
in the 1,6 state is 41.904 ppm observed in the fields. The signal of the carbon atom in the 1st
position of the aromatic ring with oxygen is 156 ppm in the field, the signal of carbon atoms in the
2-5 position is 123.65-131.758 ppm observed in the fields. The absorption signal of the carbon
atom in the methyl group is 16.723 ppm observed in the field.

N, N- hexamethylene bis-[(ortho-crezolilo)-carbamate]. i/ NMR: & 1.4 (4H, quint, J = 7.0
Hz), 1.67 (4H, tt, J = 7.1, 7.0 Hz), 2.3 (6H, s), 3.44 (4H, t, J = 7.1 Hz), 7.126 (2H, ddd, J = 8.1,
7.5, 1.5 Hz), 7.21-7.38 (4H, 7.21 (ddd, J = 8.2, 1.5, 0.5 Hz), 7.38 (ddd, J = 8.2, 7.5, 1.2 Hz)). 13C
NMR: 6 16.0 (2C, s), 27.1 (2C, s), 29.4 (2C, s), 40.6 (2C, s), 115.8 (2C, s), 126.1 (2C, s), 128.4
(2C, s), 128.9 (2C, s), 129.4 (2C, s), 154.3 (2C, s), 156.3 (2C, s).

When determining the mass spectra of bis-carbamates, we used high-resolution mass
spectra, because in low-resolution mass spectra, the m/z ratio is rounded to whole numbers, so
ions with similar masses in the spectrum are recorded as one peak. In high-resolution spectra, the
mass of ions is determined to the fifth or sixth decimal place, for example: m/z(CO)=27.994915
(Fig. 3).

The Retro-Diels-Alder (RDA) reaction mechanism is an important pathway for the
cleavage of the C-bond of bis-carbamates. As a result of RDA degradation, three characteristic
fragments appear, which provide useful information about the number of aromatic rings, methyl
groups and other substituents in the molecule.
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Fig. 2. 13C-NMR spectrum of compound MEE-1
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Fig. 3. Mass spectrum of compound MEE-1
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The same HPLC data was obtained by the chemical ionization method in high-performance
liquid chromatography-MS (HPLC-MS). During the electronic ionization of bis-carbamates, the
splitting of the [M-H]" ion begins with the breaking of the aromatic ring in the ortho position. This
leads to the formation of the highly stable methylbenzene anion, and this type of decomposition is
known as the approach effect. The cation thus formed is rearranged, followed by decomposition,
which ultimately leads to the loss of CO,.

In Figure 3.2.7.1, the total molecular peak of MEE-1 was equal to m/z 383 at 1.9 intensity
at 0.513 min. Above we said that fragmentation occurred in three directions, in which in the first
direction m/z 249 at 1.1 intensity at 0.196 min, m/z 135 at 0.8 intensity, m/z 91 at 1.0 intensity,
cation fragments, second m/z 234 at 0.6 intensity in direction 0.189 min, m/z 100 at 2.0 intensity
and m/z 293 at 0.9 intensity in 0.187 min in the third direction, m/z 202 at 1.3 intensity, m/z 249
at 1.1 intensity, Fragment cations with m/z 114 at 0.4 intensity, m/z 158 at 1.9 intensity, and m/z
59 at 2.0 intensity were formed.

Conclusion. The above-mentioned signals and spectra made it possible to establish the
structure and composition of MEE-1 bis-carbamate. This proves that the synthesized substance
was created and our scientific work was carried out effectively. But we think that these studies are
not enough and we believe that they should be continued.
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