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Copies of 1H, 13C NMR spectra, HRMS  of new compounds, X-ray compound 5d 

Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5a 

 

 



 

 

 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5b 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5c 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5d 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5e 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5f 

 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5g 

 

 

 



 

 

 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5h 

 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5i 

 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5j 

 

 

 

 



 

 

 



Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5k 

 

 

 

 

 



 

 

 



 

Copies of 1H (300 MHz, DMSO-d6/CCl4 (1:3)) and 13C (300 MHz, DMSO-d6/CCl4 (1:3)) spectra, HRMS of 5l 

 



 

 

 

 



Diffraction measurements of a single crystal of compound 5d were carried out at room 

temperature on an Enraf-Nonius CAD-4 autodiffractometer (MoKα radiation, graphite monochromator, 

θ/2θ scanning). The parameters of the triclinic unit cell were determined and refined based on 24 

reflections with 11.97<θ<13.86. The absorption of X-rays was taken into account using the “psi-scan” 

method.1 The structure was solved using the direct method. The coordinates of hydrogen atoms were 

determined from difference Fourier syntheses and refined independently. The structure was refined by 

full-matrix least squares in the anisotropic approximation for non-hydrogen atoms and the isotropic 

approximation for hydrogen atoms. All structural calculations were carried out using the SHELXTL 

software package.2 

Crystallographic data in CIF format have been deposited at the Cambridge Crystallographic Data 

Center, deposit number CCDC 2283418. 

Main crystallographic and experimental data are shown in Table 1. 

Table 1. Main crystallographic characteristics and experimental data 

Crystallographic characteristics 
Compound 5d 
Brutto formula C21H17N3O4Cl2 
Molecular weight 446.27 
Singony Triclinic 
Space group P-1 

a, b, c [Å] 9.2945(19), 10.567(2), 11.529(2) 

α, β, γ [deg.] 109.94(3), 107.01(3), 90.60(3) 

V [Å3] 1010.2(4) 

Z 2 

Density (calc.) [g/cm3] 1.467 

μ(MoKα) [ mm-1 ], Tmin, Tmax 0.356, 0.84889, 0.87066 

F(000) 460 

Crystal size [mm] 0.36×0.30×0.24 
Experimental data 

Temperature (K) 288 

Radiation [Å] 0.71073 

θmin, θmax [deg.] 2.0; 30.0 
Scan area 0≤h≤13; -14≤k≤14; -16≤l≤15 
Number of measured reflections 6207 

Number of observed reflections with [I > 2.0 

σ(I)] 

3701 

Calculated data 

Nref, Npar 5869, 328 

R, wR2, S 0.0510, 0.1343, 1.02 



The molecular structure of compound 5d is shown in Figure 1. 

Conformational calculations showed that all cyclic fragments are planar, the maximum deviation of 

atoms does not exceed 0.0295(4)Å. 

In the molecule of compound 5d, intramolecular hydrogen bonds are observed between the N8–

H8A···O10, N23–H23···O7, N23–H23···Cl30 atoms (Fig. 1). The geometry of hydrogen bonds is shown in 

Table 2. In the three-dimensional packing of molecules, intermolecular interactions are mainly due to 

Van der Waalsian forces 

Table 2. Geometry of hydrogen bonds. 

Atoms D-H(Å) H…..A(Å) D…..A(Å) D-H…..A(deg.) 

N8-H8A….O10 0.85(3) 1.99(3) 2.661(4) 135(3) 

N23-H23....O7 0.85(2) 1.94(2) 2.670(2) 143(2) 

N23-H23....Cl30 0.85(2) 2.48(3) 2.936(2) 115(2) 

 

Figure 1. The molecular structure of compound 5d with conditionally accepted numbering of atoms. 

Ellipsoids of anisotropic thermal vibrations are depicted at the 50% probability level. 
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