Investigation of Lovastatine with transition metal by NMR
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Introduction

One of the current tasks is to find ways to modernize existing drugs in order to reduce
their toxicity by adding metals to their structure. The choice of ligand for the synthesis of the
metal complex will allow you to adjust lipophilicity, solubility and reactivity, thereby enhancing
the positive properties of the drug and reducing toxicity [1]. Statins are the most common class

of drugs used to lower low-density lipoprotein cholesterol levels.

Object

The statin group is represented by a wide variety of molecules that differ in medical
activity, solubility, etc. Lovastatin is the first approved HMG-CoA reductase inhibitor, clinical
trials of which have provided evidence of the ability of drugs in this class to reduce morbidity

and mortality associated with cardiovascular diseases [2]. Its structure with the numbering of

carbon atoms is presented in Figure 1 a.
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Fig. 1. Structural formula of Lovastatin (a) and schematic representation of the cobalt (Co*?)

— lovastatin complex (b).

The main requirement for a ligand is low toxicity of the ion. Transition group metals,

such as cobalt, are present in the body as part of vitamin B> and are involved in hematopoiesis
[1,2].



Method

The study of complex formation in the cobalt (Co™?) - lovastatin system was carried out
using one-dimensional '"H NMR spectroscopy within the framework of the approach discussed in

our previous works [3,4].

Recording of 'TH NMR spectra of lovastatin in deuterated acetone at various
concentrations of cobalt chloride CoCl, (cobalt/lovastatin: 1/5, 1/10) was carried out on a Bruker
Avance II 500 NMR spectrometer at a temperature of 308 K. '"H NMR spectrum was recorded
using 90 ° pulse, delay between pulses 2 with spectral width 10 ppm. The correlation of one-

dimensional spectra was performed using TopSpin software.

Result

The one-dimensional "H NMR spectrum of the prepared solutions is shown in Figure 2.
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Fig. 2. NMR spectra (*H, 500 MHz) of lovastatin in deuterated acetone
(a — lovastatin, b — lovastatin solution with cobalt chloride in a ratio of 1/10, ¢ — lovastatin
mixed with cobalt chloride in a ratio of 1/5)

The 'H NMR spectra of lovastatin in a solution of deuterated acetone (a) and in a
solution of deuterated acetone with the addition of Co™ ions (b and c¢) have a number of
differences. The following changes are observed in the NMR spectra: the 'H NMR signal '’CH
changes in intensity (while the integral intensity remains unchanged), the '°CH signal shifts
towards higher ppm. The shift of the "H NMR signal of 'CH during the transition from sample a
to sample b (ion/statin ratio 1/10) is 2.6 ppm; at a concentration of 1/5, the '"H NMR signal
disappears. Changes in the 'H NMR signals of the remaining protons of lovastatin are

insignificant. The spatial proximity of paramagnetic Co*? ions leads to a decrease in the proton
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relaxation time, which, in turn, causes a broadening of the spectral lines. Thus, it can be assumed

that cobalt is predominantly located near the 15-16th carbon atoms (Figure 1 b).
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