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ABSTRACT 
Investigation of the structure of substances isolated chemically or by synthesis first of all begins with the 

determination of it is structure. The new compound structure were established on the basis of HR-MS and 

NMR as well as by comparison with the literature data. Theoretical aspects of one dimensional 1H NMR, 13C 

NMR, two dimensional NMR methods as DEPT, HSQC, HMBC and NOESY has been learnt and used to 

study determine the structure and changes, Peer review of research in this area is important and has more 

practical value. 
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INTRODUCTION 

Investigation of the structure of substances isolated chemically or by synthesis first of all begins with the 

determination of its structure. After determining the structure, their physical and chemical properties are 

studied. When solving the problem encountered in the process of such studies, research methods develop and 

experimental materials for the development of the theory of the structure of matter accumulate. Therefore, the 

determination of the structure of the molecule of compound is relevant. The purpose of this study is to 

determine the structure of the molecule of the isolated substance. To accomplish this task, one-dimensional 

proton and 13C NMR spectra, DEPT, COSY, HSQC, HMBC and NOESY spectra were recorded and 

interpreted. Main results of work:  the spatial structure of the isolated substance is reliably determined. 

 

MATERIALS AND METHODS 
The new compound was isolated as a colorless amorphous powder. The molecular formula of it was 

determined to be C34H31N2O8 by positive-ion HR-ESI-MS, suggesting 20 degrees of unsaturation.  Samples 

of hydrogen atoms were dissolved in methanol-d4 (CD3OD) replaced by deuterium. In the spectra of the 13C 

and 1H solutions, methanol shows intense signals belonging to the carbon nuclei of the CD3 group and the 

QXFOHL�RI�WKH�UHVLGXDO�K\GURJHQ�DWRPV�RI�WKLV�JURLS¶V�SURWRQV��The chemical shifts of these signals were 49.0 

and 4.84 respectively. Chemical shifts of the signals in the NMR spectra of the test sample were calculated 

relative to the signals of the solvent. The signal of these two lines was measured relative to the TMS signals, 

4.84(1H) and 49.0 (13C) [1]. All spectra were recorded at room temperature. 2D experiments COZY 

(Correlation Sectroscopy), HETCOR (Hetro-correlation spectroscopy or Hetero-COZY) were carried out in 

the sequential mode of standard pulses of NMR spectrometer. 

When recording the proton (At) spectra, the recording time was 4 second, the spectral propagation with was 

5 kHz, and the number of signal sets that is interferograms was 32. In the carbon-13C and DEPT (At) 

experiments, it was 4 second, the spectral propagation was 24 k Hz, and the number of collectors was   25000 

and 8000 respectively. The Nuclear Overhauser Effect (NOE) experiment was performed on a 2D 

spectrometer mode. 

Due to the large molecular weight of the substance we studied, it can be ionized only by MALDI or 

electrospray methods. Because when ionized by other methods, it can decompose. Therefore, the mass 

spectrum was ionized using electrospray ionization (ESI). 

As the aim of the study, a organic compound selected by the chemical methods of the aerial part of the plant 

was selected by scientific employees of the Institute of Plant Substances Chemistry of the Academy of 

Sciences of Uzbekistan. 
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ANALYSIS AND RESULTS 

Using date on the integrated spectrum intensity, we calculate the number of protons in the molecule. 

Calculations show that there are 29 protons in molecule. In the aromatic field remain 6-7 protons, so there 

should be two more benzene rings. A single signal is divided into a doublet of a doublet (J1=3856.75, 

J2=3854.58, J3=3848.67 and J4=3846.53 Hz, J=2.17 Hz), which indicates the presence of one proton at 3 and 

4 communication distances from this proton. The frequencies of the equations are J1=3908.83 and J2= 3906.70 

Hz (J=2.13 Hz). The closest are the slightly enlarged and well-separated doublet (J1=4127.65 and J2=4125.59 

Hz, J=2.06 Hz) and the doublet of the doublet (J1=4127.67 and J2=4096.13 and J3=4094.08 Hz, one not visible, 

J=2.05 Hz) [2, 3].      

 
Figure 1. 13C NMR spectrum in which the spin-spin interaction between the carbon nuclei and the hydrogen 

atoms of the substance under study is completely excluded 

 

Here, the intensity is inversely proportional to the spin-lattice relaxation time of the corresponding nucleus. 

The signals of nuclei forming bonds with oxygen atoms with high electronegativity are visible in the lower 

field ( Figure 1). The total number of carbon signals in the spectrum is 30. The molecular formula of the 

VXEVWDQFH¶V�PROHFXOH�� IRXQG�E\�PDVV� VSHFWURPHWU\��FRQWDLQV����FDUERQ�DWRPV�� ,I� WKH�PROHFXODU� IRUPXOD� LV�

correct, 4 signals will belong to equivalent carbon atoms. Chemical shifts in the spectrum are 172.73, 170.78 

signals to carbon atoms bound by oxygen via a double bond, 157.02 and 156.88 belong to the carbon atoms 

of the aromatic ring bonded to one oxygen atom [1].                                           

The coordinates  some of the cross signals observed in the COZY spectrum under consideration (chemical 

shifts or groups of protons under the influence of multual spin ±spin) were determined by drawing horizontal 

and vertical straight lines. The COZY spectrum contains cross-signals related to the following groups: -CH2 - 

CH2- group in the structural formula, vicinal spin-spin effect (numbers 7```-8```), =  >CH±CH< group vicinal 

(7``-8``),-CH2- �� ���/ ����� DQG� ���/ ������ JHPLQDO� VSLQ-spin effect,   -CH2- ��CCC�� / ����� DQG� ���/ ������

germinal spin-spin effect.    

 
           Figure 2. Structures of compound.              Figure 3. Key HMBC correlations for compound.                         
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The 1H and 13C NMR spectra of compound indicated that it was also a lignanamide compound with two 

tyramiQH�PRLHWLHV�>/��������+��G��+-2``,6``), 6.71 (2H, d, H-3``,5``), 2.55, 2.77 (2H, m, H-7``), 2.92, 3.84 (2H, 

m, H-8``���/��������+� d, H-2```,6```), 6.71 (2H, d, H-3```,5```), 2.62, 2.77 (2H, m, H-7```), 3.19, 3.45 (2H, m, 

H-8```)] and two ABX-W\SH�FRXSOHG�DURPDWLF�PRLHWLHV�>/��������+��G��-� �����+]��+-2), 6.79 (1H, d, J = 8.2 

Hz, H-5), 6.87 (1H, dd, J = 2.0, 8.2 Hz, H-6); DQG�/��������+�-� �����+]��+-2`), 6.77 (1H, d, J = 8.1 Hz, H-

5`), 6.45 (1H dd, J = 2.1, 8.1 Hz, H-6`)] (Table 1). In the HMBC spectrum, the correlation signals of H-8`` 

with C-���/��������DQG�+-8``` with C-9` �/��������LQGLFDWHG�WKDW�WKH�WZR�W\UDPLQH�JUoups were linked to C-9 

and C-9`, respectively. The correlation signals between H-8`` �/������DQG�������DQG�&-���/���������&-�C��/�

65.1), the correlations between H-7` �/� ������ DQG� &-��� �/� �������� &-�� �/� �������� &-�� �/� �������� DQG� WKH�

correlations between H-7 �/�������DQG�&-���/���������&-8` �/�������OHG�WR�D��-lactam central moiety as shown 

in the structure of compound (Figure 3). The small J ����� value (2.4 Hz) of compound indicated that the two 

protons were cis-oriented. The structure of it was similar to that of heliotropamide, 38 except for the 

disappearance of the methyl groups. Thus, the structure of compound was determined as (2,3-cis)-4-(3,4-

dihydroxybenzylidene)-2-(3,4-dihydroxy phenyl)-N,1-bis(4-hydroxyphenethyl)-5-oxopyrrolidine-3- 

FDUER[DPLGH�DQG�ZDV�QDPHG�����-demethyl-heliotropamide (Figure 2). 

 

Table 1. 1H and 13C NMR Data for new Compound  in CD3OD 
C atom /C /H (J/Gs) COSY(H) HMBC (C) 

1 130.90    

2 130.85 6.96, d, (8.3) 3, 6 7, 6 

3 116.34 6.69, d, (8.3) 2, 5 5, 1, 4 

4 157.02    

5 116.34 6.69, d, (8.3) 6, 3 3, 1, 4 

6 130.85 6.96, d, (8.3) 5, 2 7, 2 

7 33.81 2.59, m 

2.74, dt, (14.3, 7.8) 

8, 7 2, 6, 8 

2, 6, 8 

8 44.34 2.89, dt, (14.3, 7.5) 

3.81, m 
7, 8, 8uu 1, 9, 7uu, 7 

1, 9, 7uu, 7 

9 170.78    

1u 127.62    

2u 118.04 6.88, d, (2.0) 5u, 6u 6u, 7u, 4u, 3u 

3u 146.58    

4u 148.53    

5u 116.62 6.76, d, (8.2) 6u, 2u 1u, 3u, 4u 

6u 123.84 6.83, dd, (8.2, 2.0) 5u, 2u 2u, 7u, 4u 

7u 136.02 7.38, d, (2.2) 8uu 8uu, 2u, 6u, 8u, 9, 9uuu 

8u 126.62    

1uu 132.80    

2uu 113.95 6.52, d, (2.1)  7uu, 6uu, 4uu 

3uu 147.23    

4uu 147.00    

5uu 116.58 6.74, d, (8.0)  6uu 1uu,3uu 

6uu 119.69 6.42, dd, (8.0, 2.1) 5uu 7uu, 2uu, 4uu 

7uu 66.57 4.25, d, (2.5) 8uu, 8 9,9uuu,2uu,6uu,1uu,8uu 

8uu 54.46 3.81, dd, (2.5, 2.2)  7`, 7uu 9uuu, 8u, 1uu,7u 

1uuu 130.98    

2uuu 130.74 6.92, d, (8.3) 6uuu, 3uuu 7uuu, 6uuu, 4uuu  

3uuu 116.28 6.67, d, (8.3) 2uuu 5uuu, 1uuu, 4uuu 

4uuu 156.89    

5uuu 116.28 6.67, d, (8.3) 3uuu, 6uuu 3uuu,1uuu,4uuu 

6uuu 130.74 6.92, d, (8.3) 2uuu, 5uuu  7uuu,2uuu,4uuu 

7uuu 35.39 2.52, m 

2.57, m 
8uuu 2uuu,6uuu,8uuu 

2uuu,6uuu,8uuu 

8uuu 42.25 3.16, dt, (13.5,7,5)  

3.42, dt, (13.5,7.8) 
7uuu, 8uuu 1uuu, 9uuu,7uuu 

1uuu, 9uuu,7uuu 

9uuu 172.73    

a
/�in ppm, frequency was 600 MHz for 1H NMR and 150 MHz for 13C NMR, assignments of 1H, 13C NMR 

data were based on COSY and HMBC experiments. 
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CONCLUSIONS AND RECOMMENDATIONS 

To determine the structure of the molecule of the separated substance, the most modern and effective methods 

that are available today are used. As a result, the structure of the molecule was comprehensively studied. As 

a result of these studies, the structure of the molecule of the compound was finally established. 

Theoretical aspects of one dimensional 1H NMR, 13C NMR, two dimensional NMR methods as DEPT, HSQC, 

HMBC and NOESY has been learnt and used to study determine the structure and changes, Peer review of 

research in this area is important and has more practical value. 
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