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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Åêñïåðèìåí-
òàëüíå îá´ðóíòóâàííÿ êîìá³íîâàíîãî çàñòîñóâàííÿ 
êàðä³îòðîïíèõ ïðåïàðàò³â», ¹ äåðæ. ðåºñòðàö³¿ 0111U 
009417.

Âñòóï. Â Óêðà¿í³ çã³äíî ñòàòèñòè÷íèõ äàíèõ çàõâî-
ðþâàííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè (ÑÑÑ) çàéìàþòü 
ë³äèðóþ÷³ ïîçèö³¿ ñåðåä ïðàöåçäàòíîãî íàñåëåííÿ 
[1,5]. Ï³äâèùåíèé àðòåð³àëüíèé òèñê (ÏÀÒ) º íàéïî-
øèðåí³øèì õðîí³÷íèì çàõâîðþâàííÿì ÑÑÑ. Ïîøóê 
íîâèõ ôîðì ³ ìåòîä³â ïðîô³ëàêòèêè òà ë³êóâàííÿ ÏÀÒ 
ïîòðåáóº á³ëüø äåòàëüíîãî âèâ÷åííÿ ìåõàí³çì³â ðîç-
âèòêó ö³º¿ ïàòîëîã³¿ [2,8,9]. Äëÿ ë³êóâàííÿ çàõâîðþâàíü 
ÑÑÑ â òîìó ÷èñë³ ÏÀÒ ªâðîïåéñüêèì òîâàðèñòâîì êàð-
ä³îëîã³â ðåêîìåíäîâàí³ ïðåïàðàòè ïåðøî¿ ë³í³¿ (ä³óðå-
òèêè, áåòà-áëîêàòîðè, àíòàãîí³ñòè êàëüö³þ, áëîêàòîðè 
àíã³îòåíçèíîâèõ ðåöåïòîð³â òà áëîêàòîðè àíã³îòåí-
çèíïåðåòâîðþþ÷îãî ôåðìåíòó) ÿê³ äîö³ëüíî çàñòîñî-
âóâàòè ÿê ó ìîíî- òàê ³ êîìá³íîâàí³é òåðàï³¿ ÏÀÒ [6,10]. 

Äëÿ ë³êóâàííÿ ÏÀÒ øèðîêî çàñòîñîâóþòü àíòàãî-
í³ñòè êàëüö³þ, ÿê³ ïîºäíóþòü ó ñîá³ âèñîêó àíòèã³ïåð-
òåíçèâíó åôåêòèâí³ñòü òà âèêëèêàþòü ì³í³ìàëüíó ê³ëü-
ê³ñòü ïîá³÷íèõ åôåêò³â. Îäíèì ç òàêèõ ïðåäñòàâíèê³â 
äèã³äðîïåðèäèí³â º í³ôåäèï³í [11].

Ó ïîïåðåäí³õ äîñë³äæåííÿõ 
âñòàíîâëåíî, ùî ïîõ³äí³ äèã³äðîï³-
ðèäèíó çíèæóþòü àðòåð³àëüíèé òèñê 
ã³ïåðòåíçèâíèõ ùóð³â. Í³ôåäèï³í 
ïðè ñóì³ñíîìó çàñòîñóâàíí³ ç êâåð-
öåòèíîì âèêëèêàº íîðìàë³çàö³þ ïî-
ðóøåíü ìåòàáîë³çìó åññåíö³àëüíèõ 
æèðíèõ êèñëîò â òêàíèíàõ ñåðöÿ 
ã³ïåðòåíçèâíèõ ùóð³â. Êâåðöåòèí, 
ÿê ìåòàáîë³÷íèé ïðåïàðàò, âèÿâëÿº 
âàæëèâó âëàñòèâ³ñòü – çìåíøóâàòè 
íåãàòèâí³ çì³íè â ì³îêàðä³ ã³ïåðòåí-
çèâíèõ ùóð³â [3,4,5].

Íà êàôåäð³ ôàðìàêîëîã³¿ ïðî-
âîäÿòüñÿ äîñë³äæåííÿ ç âèâ÷åííÿ 
êâàíòîâî-ôàðìàêîëîã³÷íèõ âëàñ-
òèâîñòåé àíòèã³ïåðòåíçèâíèõ ïðå-
ïàðàò³â [12]. Òîìó â ïëàí³ ïðîäî-
âæåííÿ äîñë³äæåíü ìåòîþ ðîáîòè 
áóëî âñòàíîâëåííÿ êâàíòîâî-ôàð-
ìà êîëîã³÷íèõ âëàñòèâîñòåé í³ôå-
äèï³íó. 

Îá’ºêò ³ ìåòîäè äîñë³-
äæåííÿ. Í³ôåäèï³í (3,5-di methyl 
2,6-dimethyl-4-(2-nitrophenyl)-1,4-
dihy dro py ridine-3,5-di car bo xy la-
te) – ñèíòåòè÷íèé ïðåïàðàò, ùî 
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º ïîõ³äíèì äèã³äðîï³ðèäèíó òà â³äíîñèòüñÿ äî ãðóïè 
áëîêàòîð³â êàëüö³ºâèõ êàíàë³â. Ìåõàí³çì ä³¿ ïðåïàðà-
òó ïîëÿãàº ó áëîêóâàíí³ òàê çâàíèõ «ïîâ³ëüíèõ» êàëü-
ö³ºâèõ êàíàë³â, óïîâ³ëüíþþ÷è âõîäæåííÿ ³îí³â êàëüö³þ 
â êë³òèíè òà çíèæóþ÷è éîãî êîíöåíòðàö³þ â êë³òèíàõ.

Åëåêòðîííà ñòðóêòóðà ìîëåêóëè í³ôåäèï³íó, éîãî 
åíåðã³ÿ ñîëüâàòàö³¿, â³ëüíà åíåðã³ÿ ó âîäíîìó ðîç÷è-
í³ ç óðàõóâàííÿì åôåêò³â ñîëüâàòàö³¿-äåñîëüâàòàö³¿, 
åíåðã³¿ ìîëåêóëÿðíèõ îðá³òàëåé òà çíà÷åííÿ äèïîëü-
íîãî ìîìåíòó áóëè âñòàíîâëåí³ çà äîïîìîãîþ òåîð³¿ 
ôóíêö³îíàëó ãóñòèíè DFT [15] ç âèêîðèñòàííÿì ã³áðèä-
íîãî ôóíêö³îíàëó B3LYP [13] ó íååìï³ðè÷íîìó áàçèñ³ 
6-31G(d,p) ç ïîëÿðèçàö³éíèìè ôóíêö³ÿìè òà ñîëüâà-
òàö³éíî¿ ìîäåë³ IEF PCM ïðîãðàìíîãî ïàêåòó GAMESS 
[14,16]. Îïòèì³çàö³ÿ ïðîñòîðîâî¿ áóäîâè ìîëåêóëè, 
òîáòî ðîçðàõóíêè âçàºìíîãî ðîçòàøóâàííÿ óñ³õ àòîì³â 
ó ïðîñòîð³, ïðè ÿê³é ìîëåêóëà ìàº íàéìåíøèé ð³âåíü 
åíåðã³¿, ïðîâîäèëè íàï³âåìï³ðè÷íèì ìåòîäîì ÐÌ3.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ñòðóêòóðíà ôîðìóëà òà íóìåðàö³ÿ àòîì³â ìîëåêóëè í³-
ôåäèï³íó íàâåäåíà íà ðèñ. 1, îïòèì³çîâàí³ äîâæèíè 
âñ³õ çâ’ÿçê³â íà ðèñ. 2.

Ðèñ 1. Íóìåðàö³ÿ àòîì³â ìîëåêóëè í³ôåäèï³íó.
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Ìîëåêóëà í³ôåäèï³íó ì³ñòèòü äèã³äðîï³ðèäèíîâå 
ê³ëüöå, í³òðîôåí³ëüíó, êàðáîñèëüí³ òà ìåòèëñèë³ëü-
í³ ôóíêö³îíàëüí³ ãðóïè, òîìó ìîæå âçàºìîä³ÿòè ÿê 
ç ïîëÿðíèìè, òàê ³ íåïîëÿðíèìè ôðàãìåíòàìè á³îë³-
ãàíä³â ó îðãàí³çì³ ëþäèíè. Îñê³ëüêè ì³æìîëåêóëÿðí³ 
âçàºìîä³¿ ó âîäíîìó ðîç÷èí³ ìàþòü ïåðåâàæíî åëåê-
òðîñòàòè÷íó ïðèðîäó [7], âàæëèâèìè õàðàêòåðèñòè-
êàìè ìîëåêóëè ó ðîç÷èí³ º çàðÿäè íà àòîìàõ òàáë. 1 
òà åëåêòðîñòàòè÷íèé ïîòåíö³àë ðèñ. 3. 

Çàðÿäè íà àòîìàõ êèñíþ â ìîëåêóë³ í³ôåäèï³íó òèïî-
â³ – âåëèê³ â³ä’ºìí³ (â³ä -0.449986 äî -0.518598 àò. îä). 
Àòîì àçîòó äèã³äðîï³ðèäèíîâîãî ê³ëüöÿ ìàº çíà÷íèé 

íàäëèøîê åëåêòðîííî¿ ãóñòèíè (-0.578799 àò. îä.), 
òîä³ ÿê àòîì àçîòó í³òðîôåí³ëüíî¿ ãðóïè íåñå ïîçèòèâ-
íèé çàðÿä (0.368186 àò. îä.). Çàðÿäè íà àòîìàõ âóãëå-
öþ çàëåæàòü â³ä åëåêòðîíåãàòèâíîñò³ ñóñ³äí³õ àòîì³â. 
Òàê, êàðáîñèëüí³ àòîìè âóãëåöþ, à òàêîæ àòîìè Ñ á³ëÿ 
àçîòó äèã³äðîï³ðèäèíîâîãî ê³ëüöÿ ìàþòü çíà÷íèé ïî-
çèòèâíèé çàðÿä (äî 0.522790 òà 0.338391 àò. îä. Â³ä-
ïîâ³äíî), àòîìè âóãëåöþ, ùî çíàõîäÿòüñÿ â íåïîëÿð-
íîìó îòî÷åíí³ íåñóòü íàäëèøêè åëåêòðîííî¿ ãóñòèíè 
(äî -0.404376 àò. îä. Ó àòîì³â Ñ ìåòàëüíèõ ãðóï â ïî-
ëîæåíí³ 2,6 äèã³äðîï³ðèäèíîâîãî ê³ëüöÿ). 

Íàéá³ëüø íåãàòèâíî çàðÿäæåí³ àòîìè êèñíþ ìî-
ëåêóëè í³ôåäèï³íó ìîæóòü ðåàãóâàòè ç åëåêòðîíîàê-
öåïòîðíèìè óãðóïîâàííÿìè ³íøèõ ìîëåêóë, à àòîìè 
ç äåô³öèòîì åëåêòðîííî¿ ãóñòèíè, íàâïàêè, áóäóòü 
âçàºìîä³ÿòè ç åëåêòðîíîäîíîðàìè. Íàïðèêëàä, àòîìè 
âîäíþ – óòâîðþâàòè âîäíåâ³ çâ’ÿçêè ç êèñíåì, àçîòîì 
òà ³íøèìè åëåêòðîíåãàòèâíèìè àòîìàìè. 

Ðîçïîä³ë åëåêòðîñòàòè÷íîãî ïîòåíö³àëó ìîëåêó-
ëè í³ôåäèï³íó ïðåäñòàâëåíèé íà ðèñ. 3. Á³ëÿ àòîì³â 
êèñíþ êàðáîêñèëüíèõ ãðóï ëîêàë³çîâàí³ ïîçèòèâí³ çíà-
÷åííÿ åëåêòðîñòàòè÷íîãî ïîòåíö³àëó.

Äèïîëüíèé ìîìåíò ìîëåêóëè í³ôåäèï³íó ðèñ. 4 
ñêëàäàº 17.6088 D, ùî ñâ³ä÷èòü ïðî ¿¿ âèñîêó ïî-
ëÿðí³ñòü.

Åíåðãåòè÷í³ âëàñòèâîñò³ í³ôåäèï³íó íàâåäåí³ 
â òàáëèö³ 2. 

Ó ìîëåêóë³ í³ôåäèï³íó ïîòåíö³àë ³îí³çàö³¿ ñòàíî-
âèòü 5.72, à ñïîð³äíåí³ñòü äî åëåêòðîíó (åíåðã³ÿ, ÿêà 
âèä³ëÿºòüñÿ ïðè ïðèºäíàíí³ äî íåéòðàëüíî¿ ìîëåêóëè 
åëåêòðîíó) – 2.89 eÂ. Çà çíà÷åííÿìè åíåðã³é ÂÇÌÎ 
òà ÍÂÌÎ ðîçðàõîâàíà àáñîëþòíà æîðñòê³ñòü ìîëåêó-
ëè í³ôåäèï³íó, ÿêà ñêëàäàº 1,42 eÂ. Òîáòî, í³ôåäèï³í 
ìîæíà â³äíåñòè äî ì’ÿêèõ ðåàãåíò³â. Íàéá³ëüø ³ìîâ³ð-
íî, ùî â îðãàí³çì³ ìîëåêóëà öüîãî ìåäèêàìåíòó áóäå 
ðåàãóâàòè ç ³íøèìè ì’ÿêèìè ðåàãåíòàìè – ëóæíèìè 
àì³íîêèñëîòàìè òà àðîìàòè÷íèìè ñïîëóêàìè. Ïîçè-
òèâíå íóêëåîô³ëüí³, íåãàòèâíå çíà÷åííÿ åíåðã³¿ ÍÂÌÎ 
çóìîâëþº åëåêòðîô³ëüí³ âëàñòèâîñò³ ìîëåêóëè. 

Âèñíîâêè. Ïðîâåäåí³ ðîçðàõóíêè äîçâîëèëè âñòà-
íîâèòè, ùî åëåêòðîíîäîíîðíèìè öåíòðàìè â ìîëåêó-
ë³ í³ôåäèï³íó º ìåòèëüí³ ãðóïè, à åëåêòðîíîàêöåïòîð-
íèìè – êàðáîêñèëüí³ ãðóïè òà í³òðîãðóïà ôåí³ëüíîãî 
ê³ëüöÿ. Ì³ñöÿìè ïðîòîíóâàííÿ â äîñë³äæåí³é ìîëå-
êóë³ º àòîìè êèñíþ êàðáîêñèëüíèõ ãðóï ³ í³òðîãðóïè 
òà àòîì àçîòó äèã³äðîï³ðèäèíîâîãî ê³ëüöÿ. 

Â ðåçóëüòàò³ êâàíòîâî-õ³ì³÷íèõ ðîçðàõóíê³â ìî-
ëåêóëè í³ôåäèï³íó âèÿâëåí³ îñíîâí³ ðåàêö³éí³ öåíòðè 
ìîëåêóëè, ÿê³ ìîæóòü ïðèéìàòè ó÷àñòü ó êîìïëåêñî-
óòâîðåíí³ ç êàëüö³ºâèì êàíàëîì. Çíà÷íà âåëè÷èíà äè-
ïîëüíîãî ìîìåíòó òà ð³çíîìàí³òí³ñòü ôóíêö³îíàëüíèõ 
ãðóï í³ôåäèï³íó ñâ³ä÷àòü ïðî ìîæëèâ³ñòü âçàºìîä³ÿòè 
ç ïîëÿðíèìè òà ç íåïîëÿðíèìè ñêëàäîâèìè á³îìåìá-
ðàí çà ðàõóíîê ð³çíèõ çà ñâîºþ ïðèðîäîþ ôðàãìåíò³â 
äàíîãî ìåäèêàìåíòó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïðîäî-
âæåííÿ äîñë³äæåíü ïî âèâ÷åííþ êâàíòîâî-õ³ì³÷íèõ 
òà ôàðìàêîëîã³÷íèõ âëàñòèâîñòåé ë³êàðñüêèõ çàñîá³â 
ñïðèÿòèìå âñòàíîâëåííþ ô³çèêî-õ³ì³÷íèõ ìåõàí³çì³â 
ä³¿ ìåäèêàìåíò³â. Îòðèìàí³ ðåçóëüòàòè ìîæóòü áóòè 
âèêîðèñòàí³ ïðè îö³íö³ åôåêòèâíîñò³ çàñòîñóâàííÿ àí-
òèã³ïåðòåíçèâíèõ çàñîá³â.

Òàáëèöÿ 2 

Çàãàëüí³ åíåðãåòè÷í³ õàðàêòåðèñòèêè 
ìîëåêóëè í³ôåäèï³íó

Ïîêàçíèêè, ðîçì³ðí³ñòü Í³ôåäèï³í

Â³ëüíà åíåðã³ÿ ó âîäíîìó ðîç÷èí³, à.î.å. -1219.317114

Åíåðã³ÿ ñîëüâàòàö³¿ ó âîäíîìó ðîç÷èí³, 
êêàë/ìîëü

-38.29

Åâçìî, eÂ -5.72

Åíâìî, eÂ -2.89

Àáñîëþòíà æîðñòê³ñòü ( ), eÂ 1,42

Äèïîëüíèé ìîìåíò ïî îñ³ Õ, äåáàé 8.89

Äèïîëüíèé ìîìåíò ïî îñ³ Ó, äåáàé 13.91

Äèïîëüíèé ìîìåíò ïî îñ³ Z, äåáàé -6.13

Äèïîëüíèé ìîìåíò ñóìàðíèé, äåáàé 17.61

Òàáëèöÿ 1

Çàðÿäè íà àòîìàõ â ìîëåêóë³ í³ôåäèï³íó

Àòîì
Çàðÿä, 
àò. îä.

Àòîì
Çàðÿä, 
àò.îä.

C1 -0.093411 C23 -0.399629

H2 0.160623 O24 -0.518598

C3 0.502042 O25 -0.517116

C4 -0.069607 H26 0.097866

C5 -0.193931 H27 0.179544

C6 -0.143778 H28 0.178483

C7 -0.093434 H29 0.186843

C8 -0.210738 H30 0.164572

C9 0.146254 H31 0.170712

C10 0.012195 O32 -0.482880

C11 0.225783 O33 -0.452411

C12 0.331720 O34 -0.482672

N13 -0.578799 O35 -0.449986

C14 0.005715 C36 -0.088905

C15 0.338391 H37 0.138293

H16 0.098344 H38 0.137113

H17 0.077082 H39 0.140028

H18 0.108426 H40 0.129957

N19 0.368186 H41 0.137801

C20 -0.404376 H42 0.135888

H21 0.362493 H43 0.123130

C22 0.522790
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Ðèñ. 3. Ðîçïîä³ë åëåêòðîñòàòè÷íîãî ïîòåíö³àëó 
ìîëåêóëè í³ôåäèï³íó. 

Ðèñ. 4. Íàïðÿì äèïîëüíîãî ìîìåíòó 
ìîëåêóëè í³ôåäèï³íó.

Ðèñ. 2. Îïòèì³çîâàí³ äîâæèíè çâ’ÿçê³â ó ìîëåêóë³ í³ôåäèï³íó.
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ÓÄÊ 616.12 – 008.331.1:612.08:577.115
Í²ÔÅÄÈÏ²Í – ÊÂÀÍÒÎÂÎ-ÔÀÐÌÀÊÎËÎÃ²×Í² ÂËÀÑÒÈÂÎÑÒ²
Äîâãàíü Ð.Ñ., Êàçàêîâà Î.Î., Çàãîðîäíèé Ì.².
Ðåçþìå. Â Óêðà¿í³ çã³äíî ñòàòèñòè÷íèõ äàíèõ çàõâîðþâàííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè çàéìàþòü 

ë³äèðóþ÷³ ïîçèö³¿ ñåðåä ïðàöåçäàòíîãî íàñåëåííÿ. Ï³äâèùåíèé àðòåð³àëüíèé òèñê º íàéïîøèðåí³øèì õðî-
í³÷íèì çàõâîðþâàííÿì ñåðöåâî-ñóäèííî¿ ñèñòåìè. Ïîøóê íîâèõ ôîðì ³ ìåòîä³â ïðîô³ëàêòèêè òà ë³êóâàííÿ 
ï³äâèùåíîãî àðòåð³àëüíîãî òèñêó ïîòðåáóº á³ëüø äåòàëüíîãî âèâ÷åííÿ ìåõàí³çì³â ðîçâèòêó ö³º¿ ïàòîëîã³¿. Äëÿ 
ë³êóâàííÿ ï³äâèùåíîãî àðòåð³àëüíîãî òèñêó øèðîêî çàñòîñîâóþòü àíòàãîí³ñòè êàëüö³þ, ÿê³ ïîºäíóþòü ó ñîá³ 
âèñîêó àíòèã³ïåðòåíçèâíó åôåêòèâí³ñòü òà âèêëèêàþòü ì³í³ìàëüíó ê³ëüê³ñòü ïîá³÷íèõ åôåêò³â. Îäíèì ç òàêèõ 
ïðåäñòàâíèê³â äèã³äðîïåðèäèí³â º í³ôåäèï³í. Ïðîâåäåíèìè êâàíòîâî-õ³ì³÷íèìè äîñë³äæåííÿìè âñòàíîâëåí³ 
åëåêòðîíîäîíîðí³ òà åëåêòðîíîàêöåïòîðí³ öåíòðè â ìîëåêóë³ í³ôåäèï³íó. Ì³ñöÿ ïðîòîíóâàííÿ â äîñë³äæåí³é 
ìîëåêóë³ º àòîìè êèñíþ êàðáîêñèëüíèõ ãðóï ³ í³òðîãðóïè òà àòîì àçîòó äèã³äðîï³ðèäèíîâîãî ê³ëüöÿ. Òàêîæ 
âèÿâëåí³ îñíîâí³ ðåàêö³éí³ öåíòðè ìîëåêóëè, ÿê³ ìîæóòü ïðèéìàòè ó÷àñòü ó êîìïëåêñîóòâîðåíí³ ç òêàíèíàìè 
îðãàí³çìó. 

Êëþ÷îâ³ ñëîâà: í³ôåäèï³í, êâàíòîâà õ³ì³ÿ, êâàíòîâî-ôàðìàêîëîã³÷í³ âëàñòèâîñò³
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ÍÈÔÅÄÈÏÈÍ – ÊÂÀÍÒÎÂÎ-ÔÀÐÌÀÊÎËÎÃÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ
Äîâãàíü Ð.Ñ., Êàçàêîâà Å.À., Çàãîðîäíûé Ì.È.
Ðåçþìå. Â Óêðàèíå ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì çàáîëåâàíèÿ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû çàíè-

ìàþò ëèäèðóþùèå ïîçèöèè ñðåäè òðóäîñïîñîáíîãî íàñåëåíèÿ. Ïîâûøåííîå àðòåðèàëüíîå äàâëåíèå ÿâëÿåò-
ñÿ ðàñïðîñòðàíåííûì õðîíè÷åñêèì çàáîëåâàíèåì ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû. Ïîèñê íîâûõ ôîðì è ìå-
òîäîâ ïðîôèëàêòèêè è ëå÷åíèÿ ïîâûøåííîãî àðòåðèàëüíîãî äàâëåíèÿ òðåáóåò áîëåå äåòàëüíîãî èçó÷åíèÿ 
ìåõàíèçìîâ ðàçâèòèÿ ýòîé ïàòîëîãèè. Äëÿ ëå÷åíèÿ ïîâûøåííîãî àðòåðèàëüíîãî äàâëåíèÿ øèðîêî ïðèìåíÿ-
þò àíòàãîíèñòû êàëüöèÿ, êîòîðûå ñî÷åòàþò â ñåáå âûñîêóþ àíòèãèïåðòåíçèâíóþ ýôôåêòèâíîñòü è âûçûâàþò 
ìèíèìàëüíîå êîëè÷åñòâî ïîáî÷íûõ ýôôåêòîâ. Îäíèì èç òàêèõ ïðåäñòàâèòåëåé äèãèäðîïåðèäèíîâ ÿâëÿåò-
ñÿ íèôåäèïèí. Ïðîâåäåííûìè êâàíòîâî-õèìè÷åñêèìè èññëåäîâàíèÿìè óñòàíîâëåíû ýëåêòðîíîäîíîðíûå 
è ýëåêòðîíîàêöåïòîðíûå öåíòðû â ìîëåêóëå íèôåäèïèíà. Ìåñòà ïðîòîíèðîâàíèÿ â èññëåäîâàííîé ìîëåêóëå 
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ÿâëÿþòñÿ àòîìû êèñëîðîäà êàðáîêñèëüíûõ ãðóïï è íèòðîãðóïïû è àòîì àçîòà äèãèäðîïèðèäèíîâîãî êîëüöà. 
Òàêæå âûÿâëåíû îñíîâíûå ðåàêöèîííûå öåíòðû ìîëåêóëû, êîòîðûå ìîãóò ïðèíèìàòü ó÷àñòèå â êîìïëåêñîî-
áðàçîâàíèè ñ òêàíÿìè îðãàíèçìà.

Êëþ÷åâûå ñëîâà: íèôåäèïèí, êâàíòîâàÿ õèìèÿ, êâàíòîâî-ôàðìàêîëîãè÷åñêèå ñâîéñòâà.
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Nifidepine – Quantum-Pharmacologic Properties
Dovgan P. S., Kasakova O. O., Zagorodnyi M. I.
Abstract. Introduction.The study of cardiovascular disorders and cerebral hemodynamics, methods of its cor-

rection requires a detailed study. Despite significant advances in the study of the pathogenesis of arterial hyperten-
sion (AH), the problem remains one of the most vital in modern medicine and pharmacology. The particular relevance 
of AH occupy metabolic disorders, including mitochondrial dysfunction in various pathological conditions. Current-
ly, there is a generalized concept of mitochondrial dysfunction. This is a typical pathological cytological process 
that has no etiological and nosological specificity. The development of mitochondrial dysfunction leads to disrup-
tion of the neuronal reuptake of neurotransmitters, violation ion transport, generation and conduction of nerve im-
pulses, de novo protein synthesis, activated “parasitic” energy reactions, leading to a significant decline in energy re-
serves of nerve cells and is the root cause of persistent violations functions of the central nervous system. The above 
evidence suggests that a number of issues remain in the fundamental pathophysiology and pharmacology, the solu-
tion of which will allow predicting the development of hypertension and individualized measures of primary preven-
tion (cardioprotection and neuroprotection).

Study materials and methods. Nifedipine (3,5-dimethyl 2,6-dimethyl-4- (2-nitrophenyl) -1,4-dihydropyridine-3,5-
dicarboxylate) – a synthetic drug that is derived dihydropyridine and belongs to the group of calcium channel block-
ers. The mechanism of action of the drug is blocking the so-called «slow» calcium channels, slowing the entry of cal-
cium ions into cells and reducing its concentration in the cells.

The electronic structure of molecules of nifedipine, its solvation energy, free energy in aqueous solution with 
the effect of solvation, energy molecular orbital and the value of the dipole moment were installed using density func-
tional theory DFT using the hybrid functional B3LYP with ab initio basis 6-31G (d, p) with polarization functions model 
IEF PCM software package GAMESS. Optimization of the spatial structure of the molecule, ie calculations of the rela-
tive position of all atoms in space at which the molecule has the lowest energy level, conducted semiempirical PM3 
method.

Study results and discussion. Charges for oxygen atoms in the molecule nifedipine typical – large negative (from 
for -0.449986 -0.518598 at. Units). Dihydropyridine ring nitrogen atom has significant excess electron density 
(-0.578799 at. Units)., While a nitrogen atom nitrofenilnoyi group carries a positive charge (0.368186 at. Units.). 
Charges on carbon atoms electronegativity depend on neighboring atoms. Êarbosyl carbon atoms and nitrogen 
atoms near C dihydropyridine ring have a significant positive charge (up to 0.522790 and 0.338391 at. Units. Re-
spectively), the carbon atoms that are surrounded by non-polar bear excess electron density (up -0.404376 at. Units. 
C atoms in the methyl group in position 2,6 dihydropyridine ring). The most negatively charged oxygen atoms nife-
dipine molecules can react with electron groups to other molecules and atoms with a deficit of electron density, 
by contrast, will interact with elektron. For example, hydrogen atoms – to form hydrogen bonds with oxygen, nitrogen 
and other electronegative atoms. Traced quantum-chemical investigations were assigned electron donor and elec-
tron acceptor centers of nifidepine molecule. The places of protonation in the investigated molecule were the atoms 
of oxygen of carboxyl groups and nitro groups and the atom of nitrogen of the dihydropyridine circle. Also were found 
the main reaction centers, which can play role in the formation of the complex with body tissues. 

 Keywords: nifidepine, quantum chemistry, quantum-pharmacologic properties.
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