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Âçàèìîäåéñòâèåì 1-äèìåòèëàìèíî-4-äèýòèëàìèíîáóòèíà-2, 1-äèìåòèëàìèíî-4-ïèïåðè-

äèíîáóòèíà-2, 1-äèìåòèëàìèíî-4-ìîðôîëèíîáóòèíà-2 ñ ñîîòâåòñòâóþùèìè àëêèëîâûìè

ýôèðàìè ìîíîáðîì(õëîð)óêñóñíîé êèñëîòû ñèíòåçèðîâàíû íîâûå ìîíîàììîíèåâûå

ñîëè. Èçó÷åíèå àíòèìèêðîáíîé àêòèâíîñòè ïîëó÷åííûõ ñîåäèíåíèé ïîêàçàëî, ÷òî ñîëè,

ñîäåðæàùèå ãèäðîôîáíûå àëêèëîêñèêàðáîíèëìåòèëüíûå ðàäèêàëû, îáëàäàþò âûðàæåí-

íîé àíòèáàêòåðèàëüíîé àêòèâíîñòüþ â îòíîøåíèè ãðàìïîëîæèòåëüíûõ è ãðàìîòðèöà-

òåëüíûõ ìèêðîîðãàíèçìîâ.

Êëþ÷åâûå ñëîâà: äèàìèíû; àììîíèåâûå ñîëè; àíòèìèêðîáíàÿ àêòèâíîñòü; ãðàìïîëî-

æèòåëüíûå è ãðàìîòðèöàòåëüíûå ìèêðîîðãàíèçìû.

Â ñîâðåìåííîé õèìèîòåðàïèè èíôåêöèîííûõ çàáî-

ëåâàíèé âàæíóþ ðîëü èãðàþò àçîòñîäåðæàùèå ñîåäè-

íåíèÿ, â ÷àñòíîñòè, ïðîèçâîäíûå ÷åòûðåõçàìåùåííîãî

àììîíèÿ [1 – 3]. Ñòðóêòóðà ÷åòâåðòè÷íûõ àììîíèåâûõ

ñîåäèíåíèé (×ÀÑ) äîïóñêàåò ìíîæåñòâî âàðèàíòîâ

ðàñïîëîæåíèÿ çàìåñòèòåëåé, íàëè÷èå êîòîðûõ â ìîëå-

êóëå îáóñëîâëèâàåò õàðàêòåðíîå áèîëîãè÷åñêîå äåéñò-

âèå. Õèìè÷åñêàÿ ïðèðîäà îñíîâíîé ôàðìàêîôîðíîé

ãðóïïèðîâêè, à òàêæå ãèäðîôîáíûå ôðàãìåíòû ìîëå-

êóëû ×ÀÑ îïðåäåëÿþò ïîòåíöèàëüíóþ ïðîòèâîìèê-

ðîáíóþ àêòèâíîñòü. Óñòàíîâëåíî, ÷òî ïîâåðõíîñò-

íî-àêòèâíûå ×ÀÑ, ñîäåðæàùèå íåïðåäåëüíûå ãðóïïû,

îáëàäàþò ïðîòèâîìèêðîáíîé àêòèâíîñòüþ â îòíîøå-

íèè ãðàìïîëîæèòåëüíûõ è ãðàìîòðèöàòåëüíûõ ìèêðî-

îðãàíèçìîâ. Ðàíåå â óêàçàííîì ðÿäó áûëè âûÿâëåíû

ñîåäèíåíèÿ, îáëàäàþùèå øèðîêèì ñïåêòðîì áàêòåðè-

öèäíîãî äåéñòâèÿ [4 – 6].

Â íàñòîÿùåå âðåìÿ âåñüìà âàæíîé çàäà÷åé ÿâëÿåòñÿ

óñòîé÷èâîñòü ïàòîãåííûõ ìèêðîîðãàíèçìîâ ê äåéñò-

âèþ ïðèìåíÿåìûõ ëåêàðñòâåííûõ ñðåäñòâ, ÷òî ñíèæà-

åò, à èíîãäà ñâîäèò íà íåò ýôôåêòèâíîñòü áàêòåðèöèä-

íîãî äåéñòâèÿ.

Ñ öåëüþ ïîëó÷åíèÿ íîâûõ áàêòåðèöèäíûõ ñðåäñòâ

âçàèìîäåéñòâèåì 1-äèìåòèëàìèíî-4-äèýòèëàìèíîáó-

òèíà-2 [7] ñ àëêèëîâûìè ýôèðàìè ìîíîáðîì(õëîð)óê-

ñóñíîé êèñëîòû ñèíòåçèðîâàíû ìîíîàììîíèåâûå ñîëè

I – VII. Èçó÷åíà èõ ïðîòèâîìèêðîáíàÿ àêòèâíîñòü â

îòíîøåíèè ãðàìïîëîæèòåëüíûõ è ãðàìîòðèöàòåëüíûõ

ìèêðîîðãàíèçìîâ.

Äëÿ èçó÷åíèÿ âëèÿíèÿ ñòðóêòóðíûõ îñîáåííîñòåé

àììîíèåâîé ñîëè íà ïðîòèâîìèêðîáíóþ àêòèâíîñòü

èíòåðåñíî áûëî çàìåíèòü äèýòèëàìèíîãðóïïó â ìîëå-

êóëå ×ÀÑ íà ãåòåðîöèêëè÷åñêóþ àìèíîãðóïïó. Ñ ýòîé

öåëüþ íà îñíîâå 1-äèìåòèëàìèíî-4-ïèïåðèäèíîáóòè-

íà-2 è 1-äèìåòèëàìèíî-4-ìîðôîëèíîáóòèíà-2 [8] àíà-

ëîãè÷íûì îáðàçîì ñèíòåçèðîâàíû ñîëè VIII – XIV è

VX – XXI, ñîäåðæàùèå â ïîëîæåíèè 4 áóòèí-2-èëüíîãî

ðàäèêàëà ïèïåðèäèíî- èëè ìîðôîëèíîãðóïïó. Öåëåâûå

ìîíîàììîíèåâûå ñîëè â ÷èñòîì âèäå ïîëó÷åíû â àáñî-

ëþòíîì ýôèðå â ìîëüíîì ñîîòíîøåíèè äèàìèí — ãà-

ëîãåíèä 3:1, à â ñëó÷àå ñîëåé VIII – XIV ñ 4-ïèïåðèäè-

íîáóòèí-2-èëüíîé ãðóïïîé — â ìîëüíîì ñîîòíîøåíèè

5:1.

Âñå ñèíòåçèðîâàííûå ñîëè ïðåäñòàâëÿþò ñîáîé õî-

ðîøî ðàñòâîðèìûå â âîäå âåùåñòâà, ñòðîåíèå êîòîðûõ
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I– XXI

(XV– XXI)



ïîäòâåðæäåíî äàííûìè ÈÊ è ßÌÐ 1Í ñïåêòðîâ, à ÷èñ-

òîòà ïðîâåðåíà ìåòîäîì ÒÑÕ.

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

ÈÊ-ñïåêòðû ñíÿòû íà ïðèáîðå Specord IR-75 â âàçå-

ëèíîâîì ìàñëå. Ñïåêòðû ßÌÐ 1Í ïîëó÷åíû íà ñïåê-

òðîìåòðå Varian Mercury-300 (300,075 ÌÃö) â

ÄÌÑÎ-d
6

/CCl
4
, 1:3, ïðè 303 Ê; õèìè÷åñêèå ñäâèãè

ïðèâåäåíû îòíîñèòåëüíî âíóòðåííåãî ñòàíäàðòà ÒÌÑ.

Àíàëèç ìåòîäîì ÒÑÕ ïðîâåäåí íà ïëàñòèíàõ Silufol

UV-254 â ñèñòåìå í-áóòàíîë — ýòàíîë — âîäà — óê-

ñóñíàÿ êèñëîòà, 10:7:6:4; ïðîÿâëåíèå ïàðàìè éîäà.

Îáùàÿ ìåòîäèêà ñèíòåçà àììîíèåâûõ ñîëåé

I – XXI. Ê 0,03 ìîëü ñîîòâåòñòâóþùåãî äèàìèíà â

10 ìë àáñîëþòíîãî ýôèðà ïî êàïëÿì ïðèáàâëÿþò

0,01 ìîëü àëêèëîâîãî ýôèðà ìîíîáðîì(õëîð)óêñóñíîé

êèñëîòû, â 10 ìë àáñîëþòíîãî ýôèðà (â ñëó÷àå ñîëåé

VIII – XIV ñ 4-ïèïåðèäèíîáóòèí-2-èëüíîé ãðóïïîé

äèàìèí è ãàëîãåíèä áåðóò â ìîëüíîì ñîîòíîøåíèè

5:1). Ðåàêöèîííóþ ñìåñü âûäåðæèâàþò íåñêîëüêî

äíåé ïðè êîìíàòíîé òåìïåðàòóðå, îáðàçîâàâøóþñÿ

ñîëü íåñêîëüêî ðàç ïðîìûâàþò àáñîëþòíûì ãåêñàíîì

(ýôèðîì) è ñóøàò â ýêñèêàòîðå íàä CaCl
2
. Ïîëó÷åííûå

ñîëè ïðåäñòàâëÿþò ñîáîé áåëûå èëè ñâåòëî-æåëòûå

êðèñòàëëè÷åñêèå âåøåñòâà, ñîëè æå IX, X è XVII —

âîñêîîáðàçíû. Äàííûå ýëåìåíòíîãî àíàëèçà è ôèçè-

êî-õèìè÷åñêèå êîíñòàíòû ñèíòåçèðîâàííûõ ñîåäèíå-

íèé ïðèâåäåíû â òàáë. 1. ÈÊ-ñïåêòðû, (�), ñì– 1: 1135,

1180, 1730 (COO), 2230 – 2240 (C
C). Äàííûå ñïåê-

òðîâ ßÌÐ 1Í ïðèâåäåíû â òàáë. 2.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïðîâîäèëè ïî ìåòîäó

Ñòüþäåíòà — Ôèøåðà. Àíòèáàêòåðèàëüíóþ àêòèâ-

íîñòü ñîåäèíåíèé I – XXI èçó÷àëè ìåòîäàìè “äèôôó-

çèè â àãàðå” è “äâóêðàòíûõ ñåðèéíûõ ðàçâåäåíèé” íà

ìÿñîïåïòîííîì áóëüîíå (pH 7,2 – 7,4) ïðè áàêòåðèàëü-

íîé íàãðóçêå 20 ìëí ìèêðîáíûõ òåë íà 1 ìë ñðåäû

[9, 10]. Â îïûòàõ èñïîëüçîâàëè ãðàìïîëîæèòåëüíûå

ñòàôèëoêîêêè (Staphylococcus aureus 209p, 1) è ãðàì-

îòðèöàòåëüíûå ïàëî÷êè (Sh. Flexneri 6858, E. Coli

0 – 55). Ðàñòâîðû ñîåäèíåíèé ãîòîâèëè â 0,9 % âîäíîì

ðàñòâîðå õëîðèäà íàòðèÿ â ñîîòíîøåíèè 1:20. Èññëå-

äóåìûå âåùåñòâà ïî 0,1 ìë íàíîñèëè íà ÷àøêó Ïåòðè

ñ ïîñåâàìè èñïîëüçîâàííûõ øòàììîâ ìèêðîîðãàíèç-

ìîâ. Ó÷åò ðåçóëüòàòîâ ïðîâîäèëè ïî äèàìåòðó (d, ìì)

çîíû îòñóòñòâèÿ ðîñòà ìèêðîîðãàíèçìîâ íà ìåñòå íà-

íåñåíèÿ âåùåñòâà ïîñëå ñóòî÷íîãî âûðàùèâàíèÿ

òåñò-êóëüòóð â òåðìîñòàòå ïðè 37 °C. Îïûòû ïîâòîðÿ-

ëè íå ìåíåå 3 ðàç. Äàííûå ïðèâåäåíû â òàáë. 3.

Ïðè ìåòîäå “äâóêðàòíûõ ñåðèéíûõ ðàçâåäåíèé” ñî-

ñòàâëÿëè ðÿäû ïî 7 – 8 ïðîáèðîê, ñîäåðæàùèõ ïèòà-

òåëüíóþ ñðåäó ñ ðàçëè÷íûìè êîíöåíòðàöèÿìè èñïû-

òóåìûõ âåùåñòâ. Ïðîáèðêè çàñåâàëè îäèíàêîâûì êî-

ëè÷åñòâîì áàêòåðèàëüíîé âçâåñè, ïðèãîòîâëåííîé èç

18-÷àñîâîé êóëüòóðû. Ðåçóëüòàòû îïûòà ó÷èòûâàëè âè-

çóàëüíî ïî èíòåíñèâíîñòè ðîñòà ìèêðîáîâ ïîñëå èí-

êóáàöèè â òå÷åíèå 20 – 22 ÷ â òåðìîñòàòå ïðè 37 °C. Â

êà÷åñòâå ïîëîæèòåëüíîãî êîíòðîëÿ â àíàëîãè÷íûõ óñ-

ëîâèÿõ èñïîëüçîâàëè ôóðàçîëèäîí ñ ó÷åòîì êîëè÷åñò-

âà àêòèâíîãî íà÷àëà â òàáëåòêàõ [11], ðàñòâîðÿÿ â

ÄÌÑÎ (ïðîèçâîäñòâî ÎÀÎ “Áîðèñîâñêèé çàâîä ìåäè-

öèíñêèõ ïðåïàðàòîâ”, Ðåñïóáëèêà Áåëîðóñü, ã. Áîðèñî-

âî).

Èññëåäîâàíèÿ ïðîòèâîìèêðîáíîé àêòèâíîñòè ñî-

åäèíåíèé I – XXI ìåòîäîì “äèôôóçèè â àãàðå” ïîêàçà-

ëè, ÷òî ñîåäèíåíèÿ I, II, VIII – X è XV – XVII ñ ìåòè-

ëîêñèêàðáîíèëìåòèëüíûì, ýòèëîêñèêàðáîíèëìåòèëü-

íûì è áóòèëîêñèêàðáîíèëìåòèëüíûì ðàäèêàëàìè íå

îáëàäàþò ïðîòèâîìèêðîáíîé àêòèâíîñòüþ. Èñêëþ÷å-

íèå ñîñòàâëÿåò äèìåòèë(4-äèýòèëàìèíîáóòèí-2-èë)áó-

òèëîêñèêàðáîíèëìåòèëàììîíèé õëîðèä (III), ïðîÿâ-

ëÿþùèé óìåðåííóþ àêòèâíîñòü òîëüêî â îòíîøåíèè

ãðàìîòðèöàòåëüíûõ ìèêðîáîâ, ïîäàâëÿÿ èõ ðîñò íà

14 ìì (òàáë. 3).

Ñîåäèíåíèÿ IV – VI, XI – XIII è XVIII – XX, ñîäåð-

æàùèå íîíèëüíóþ, äåöèëüíóþ è óíäåöèëüíóþ ãðóïïó,

îáëàäàþò âûðàæåííîé ïðîòèâîìèêðîáíîé àêòèâíî-

ñòüþ (d = 20 – 33 ìì) è â ýòîì îòíîøåíèè íåñêîëüêî

ïðåâîñõîäÿò êîíòðîëüíûé ïðåïàðàò ôóðàçîëèäîí

(d = 23 – 25 ìì). Ïðè äàëüíåéøåì óäëèíåíèè àëêèëü-

íîãî ðàäèêàëà ó ñîåäèíåíèé VII, XIV è XXI ñ äîäåöè-

ëîêñèêàðáîíèëìåòèëüíûì ðàäèêàëîì àíòèáàêòåðèàëü-

íîå äåéñòâèå íåñêîëüêî îñëàáëÿåòñÿ (d = 17 – 26 ìì).

Ïðè èçó÷åíèè íàèáîëåå àêòèâíûõ âåùåñòâ ìåòîäîì

“äâóêðàòíûõ ñåðèéíûõ ðàçâåäåíèé” óñòàíîâëåíî, ÷òî

ñîåäèíåíèÿ V, XI è XII, êàê è ôóðàçîëèäîí, ïîäàâëÿþò

ðîñò ìèêðîáîâ â êîíöåíòðàöèè 31,2 ìêã/ìë. Ñîåäèíå-

íèå VI ïî ñâîåé àêòèâíîñòè ïðåâîñõîäèò àêòèâíîñòü
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Ôèçèêî-õèìè÷åñêèå êîíñòàíòû àììîíèåâûõ ñîëåé I – XXI

Ñîåäèíåíèå Âûõîä, % Ò
ïë

, °C R
f

Ôîðìóëà

I 90 104 – 105 0,34 C13H25BrN2O2

II 60 58 – 60 0,41 C14H27ClN2O2

III 65 62 – 63 0,38 C16H31ClN2O2

IV 87 59 – 60 0,43 C21H41ClN2O2

V 80 66 – 67 0,40 C22H43ClN2O2

VI 73 59 – 60 0,37 C23H45ClN2O2

VII 75 60 – 61 0,42 C24H47ClN2O2

VIII 74 95 – 96 0,40 C14H25BrN2O2

IX 62 – 0,39 C15H27ClN2O2

X 60 – 0,44 C17H31ClN2O2

XI 80 62 – 63 0,38 C22H41ClN2O2

XII 96 56 – 58 0,40 C23H43ClN2O2

XIII 83 61 – 62 0,41 C24H45ClN2O2

XIV 75 59 – 61 0,36 C25H47ClN2O2

XV 80 96 – 97 0,42 C13H23BrN2O3

XVI 90 48 – 49 0,39 C14H25ClN2O3

XVII 76 – 0,43 C16H29ClN2O3

XVIII 75 68 – 69 0,41 C21H39ClN2O3

XIX 94 69 – 71 0,38 C22H41ClN2O3

XX 92 55 – 56 0,35 C23H43ClN2O3

XXI 71 51 – 52 0,37 C24H45ClN2O3

Ñîëè IX, X è XVII — âîñêîîáðàçíûå âåùåñòâà.

* ÒÑÕ ïðîâîäèëè â ñèñòåìå ðàñòâîðèòåëåé í-áóòàíîë — ýòàíîë — âîäà

— óêñóñíàÿ êèñëîòà, 10:7:6:4.
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Ò à á ë è ö à 2

Äàííûå ßÌÐ
1
Í ñïåêòðîâ ñîåäèíåíèé I – XXI

Ñîåäèíåíèå Ñïåêòð ßÌÐ
1
Í, �, ì.ä. (J, Ãö)

I 1,05 (ò, 6H, J 7,2, CH3CH2N), 2,52 (ê, 4H, J 7,2, CH3CH2N), 3,45 (ñ, 6H, NCH3), 3,53 (ò, 2H, J 1,8, CH2N(C2H5)2), 3,84 (ñ,

3H, OCH3), 4,78 (ò, 2H, J 1,8, CH2N(CH3)2), 4,81 (ñ, 2H, CH2COO).

II 1,07 (ò, 6H, J 7,2, CH3CH2N), 1,35 (ò, 3H, J 7,1, OCH2CH3), 2,56 (ê, 4H, J 7,2, CH3CH2N), 3,46 (ñ, 6H, NCH3), 3,57 (ò, 2H, J

1,8, CH2N(C2H5)2), 4,29 (ê, 2H, J 7,1, OCH2), 4,84 (ò, 2H, J 1,8, CH2N(CH3)2), 4,87 (ñ, 2H, CH2COO).

III 0,97 (ò, 3H, J 7,3, CH2CH3), 1,04 (ò, 6H, J 7,2, CH3CH2N), 1,36 – 1,48 (ì, 2H, CH2CH3), 1,63 – 1,73 (ì, 2H, OCH2CH2), 2,49

(ê, 4H, J 7,2, CH3CH2N), 3,46 (ñ, 6H, NCH3), 3,51 (ò, 2H, J 1,8, CH2N(C2H5)2), 4,22 (ò, 2H, J 6,7, OCH2), 4,84 (ò, 2H, J 1,8,

CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

IV 0,89 (ò, 3H, J 6,8, CH2CH3), 1,07 (ò, 6H, J 7,1, CH3CH2N), 1,24 – 1,40 (ì, 12H, (CH2)6CH3), 1,63 – 1,73 (ì, 2H, OCH2CH2),

2,51 – 2,59 (ì, 4H, CH3CH2N), 3,47 (ñ, 6H, NCH3), 3,50 – 3,55 (ì, 2H, CH2N(C2H5)2), 4,20 (ò, 2H, J 6,9, OCH2), 4,85 (ò, 2H,

J 1,7, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

V 0,89 (ò, 3H, J 6,7, CH2CH3), 1,04 (ò, 6H, J 7,1, CH3CH2N), 1,23 – 1,40 (ì, 14H, (CH2)7CH3), 1,63 – 1,73 (ì, 2H, OCH2CH2),

2,49 (ê, 4H, J 7,1, CH3CH2N), 3,47 (ñ, 6H, NCH3), 3,50 (ò, 2H, J 1,7, CH2N(C2H5)2), 4,20 (ò, 2H, J 6,8, OCH2), 4,85 (ò, 2H, J

1,7, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

VI 0,89 (ò, 3H, J 6,7, CH2CH3), 1,06 (ò, 6H, J 7,1, CH3CH2N), 1,23 – 1,39 (ì, 16H, (CH2)8CH3), 1,63 – 1,73 (ì, 2H, OCH2CH2),

2,53 (óø, 4H, CH3CH2N), 3,47 (ñ, 6H, NCH3), 3,54 (óø, 2H, CH2N(C2H5)2), 4,20 (ò, 2H, J 6,9, OCH2), 4,84 (ò, 2H, J 1,7,

CH2N(CH3)2), 4,87 (ñ, 2H, CH2COO).

VII 0,89 (ò, 3H, J 6,7, CH2CH3), 1,05 (ò, 6H, J 7,1, CH3CH2N), 1,23 – 1,39 (ì, 18H, (CH2)9CH3), 1,63 – 1,73 (ì, 2H, OCH2CH2),

2,50 (ê, 4H, J 7,1, CH3CH2N), 3,47 (ñ, 6H, NCH3), 3,52 (ò, 2H, J 1,7, CH2N(C2H5)2), 4,20 (ò, 2H, J 6,8, OCH2), 4,85 (ò, 2H, J

1,7, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

VIII 1,38 – 1,46 (ì, 2H, N(CH2)2CH2), 1,53 – 1,62 (ì, 4H, N(CH2CH2)2CH2), 2,40 – 2,46 (ì, 4H, N(CH2CH2)2CH2), 3,37 (ò, 2H, J

1,7, CH2N(CH2)5), 3,47 (ñ, 6H, N(CH3)2), 3,85 (c, 3H, OCH3), 4,81 (ò, 2H, J 1,7, CH2N(CH3)2), 4,84 (c, 2H, CH2COO).

IX 1,34 (ò, 3H, J 7,1, OCH2CH3), 1,43 – 1,47 (ì, 2H, N(CH2)2CH2), 1,55 – 1,60 (ì, 4H, N(CH2CH2)2CH2), 2,46 – 2,51 (ì, 4H,

N(CH2CH2)2CH2), 3,40 (ò, 2H, J 1,7, CH2N(CH2)5), 3,46 (ñ, 6H, N(CH3)2), 4,26 (ê, 2H, J 7,1, OCH2), 4,84 (ò, 2H, J 1,8,

CH2N(CH3)2), 4,87 (ñ, 2H, CH2COO).

X 0,96 (ò, 3H, J 7,3, CH2CH3), 1,39 – 1,42 (ì, 2H, CH2CH3), 1,43 – 1,48 (ì, 2H, N(CH2)2CH2), 1,54 – 1,60 (ì, 4H,

N(CH2CH2)2CH2), 1,67 – 1,74 (ì, 2H, OCH2CH2), 2,45 – 1,51 (ì, 4H, N(CH2CH2)2CH2), 3,44 (ò, 2H, J 1,8, CH2N(CH2)5),

3,47 (ñ, 6H, N(CH3)2), 4,22 (ò, 2H, J 6,7, OCH2), 4,85 (ò, 2H, J 1,8, CH2N(CH3)2), 4,88 (ñ, 2H, CH2COO).

XI 0,89 (ò, 3H, J 6,8, CH2CH3), 1,24 – 1,37 (ì, 12H, CH3(CH2)6), 1,38 – 1,46 (ì, 2H, N(CH2CH2)2CH2), 1,53 – 1,62 (ì, 4H,

N(CH2CH2)2CH2), 1,62 – 1,70 (ì, 2H, OCH2CH2), 2,42 – 2,50 (ì, 4H, N(CH2CH2)2CH2), 3,37 (ñ, 6H, N(CH3)2), 3,41 (ò, 2H,

J 1,7, CH2N(CH2)5), 4,19 (ò, 2H, J 6,8, OCH2), 4,66 (ò, 2H, J 1,7, CH2N(CH3)2), 4,71 (ñ, 2H, CH2COO).

XII 0,89 (ò, 3H, J 6,7, CH2CH3), 1,23 – 1,38 (ì, 14H, CH3(CH2)7), 1,38 – 1,46 (ì, 2H, N(CH2CH2)2CH2), 1,54 – 1,62 (ì, 4H,

N(CH2CH2)2CH2), 1,63 – 1,73 (ì, 2H, OCH2CH2), 2,42 – 2,48 (ì, 4H, N(CH2CH2)2CH2), 3,37 (ò, 2H, J 1,7, CH2N(CH2)5),

3,48 (ñ, 6H, N(CH3)2), 4,20 (ò, 2H, J 6,9, OCH2), 4,86 (ò, 2H, J 1,7, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

XIII 0,89 (ò, 3H, J 6,7, CH2CH3), 1,22 – 1,47 (ì, 18H, CH3(CH2)8 è N(CH2CH2)2CH2), 1,54 – 1,64 (ì, 4H, N(CH2CH2)2CH2),

1,64 – 1,73 (ì, 2H, OCH2CH2), 2,44 – 2,51 (ì, 4H, N(CH2CH2)2CH2), 3,40 (óø. ò, 2H, J 2,0, CH2N(CH2)5), 3,48 (ñ, 6H,

N(CH3)2), 4,20 (ò, 2H, J 6,9, OCH2), 4,87 (óø. ò, 2H, J 2,0, CH2N(CH3)2), 4,90 (ñ, 2H, CH2COO).

XIV 0,89 (ò, 3H, J 6,7, CH2CH3), 1,23 – 1,40 (ì, 18H, CH3(CH2)9), 1,38 – 1,46 (ì, 2H, N(CH2CH2)2CH2), 1,52 – 1,62 (ì, 4H,

N(CH2CH2)2CH2), 1,663 – 1,73 (ì, 2H, OCH2CH2), 2,40 – 2,47 (ì, 4H, N(CH2CH2)2CH2), 3,36 (ò, 2H, J 1,7, CH2N(CH2)5),

3,46 (ñ, 6H, N(CH3)2), 4,21 (ò, 2H, J 6,8, OCH2), 4,84 (ò, 2H, J 1,7, CH2N(CH3)2), 4,86 (ñ, 2H, CH2COO).

XV 2,46 – 2,51 (ì, 4H, N(CH2CH2)2Î), 3,44 (ò, 2H, J 1,8, CH2N(CH2)4Î), 3,47 (ñ, 6H, N(CH3)2), 3,59 – 3,64 (ì, 4H,

N(CH2CH2)2Î), 3,85 (c, 3H, OCH3), 4,82 (ò, 2H, J 1,8, CH2N(CH3)2), 4,83 (c, 2H, CH2COO).

XVI 1,35 (ò, 3H, J 7,2, OCH2CH3), 2,45 – 2,50 (ì, 4H, N(CH2CH2)2Î), 3,42 (ò, 2H, J 1,7, CH2N(CH2)4Î), 3,46 (ñ, 6H, N(CH3)2),

3,63 – 3,70 (ì, 4H, N(CH2CH2)2Î), 4,29 (ê, 2H, J 7,1, OCH2), 4,83 (ò, 2H, J 1,8, CH2N(CH3)2), 4,85 (c, 2H, CH2COO).

XVII 0,97 (ò, 3H, J 7,3, CH2CH3), 1,36 – 1,48 (ì, 2H, CH2CH3), 1,63 – 1,73 (ì, 2H, CH2CH2CH3), 2,48 – 2,55 (ì, 4H,

N(CH2CH2)2Î), 3,46 (ò, 2H, J 1,7, CH2N(CH2)4Î), 3,48 (ñ, 6H, N(CH3)2), 3,58 – 3,65 (ì, 4H, N(CH2CH2)2Î), 4,23 (ò, 2H, J

6,7, OCH2), 4,89 (ò, 2H, J 1,7, CH2N(CH3)2), 4,90 (ñ, 2H, CH2COO).

XVIII 0,89 (ò, 3H, J 6,7, CH2CH3), 1,24 – 1,39 (ì, 12H, CH3(CH2)6), 1,63 – 1,73 (ì, 2H, OCH2CH2), 2,48 – 2,53 (ì, 4H,

N(CH2CH2)2Î), 3,45 (ò, 2H, J 1,8, CH2N(CH2)4Î), 3,47 (ñ, 6H, N(CH3)2), 3,60 – 3,65 (ì, 4H, N(CH2CH2)2Î), 4,21 (ò, 2H, J

6,9, OCH2), 4,87 (ò, 2H, J 1,8, CH2N(CH3)2), 4,87 (ñ, 2H, CH2COO).

XIX 0,89 (ò, 3H, J 6,8, CH2CH3), 1,25 – 1,39 (ì, 14H, CH3(CH2)7), 1,64 – 1,73 (ì, 2H, OCH2CH2), 2,47 – 2,52 (ì, 4H,

N(CH2CH2)2Î), 3,44 (óø. ò, 2H, J 1,8, CH2N(CH2)4Î), 3,47 (ñ, 6H, N(CH3)2), 3,60 – 3,64 (ì, 4H, N(CH2CH2)2Î), 4,21 (ò,

2H, J 6,9, OCH2), 4,88 (óø. ò, 2H, J 1,8, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).

XX 0,89 (ò, 3H, J 6,7, CH2CH3), 1,24 – 1,39 (ì, 16H, CH3(CH2)8), 1,64 – 1,74 (ì, 2H, OCH2CH2), 2,48 – 2,53 (ì, 4H,

N(CH2CH2)2Î), 3,45 (ò, 2H, J 1,7, CH2N(CH2)4Î), 3,47 (ñ, 6H, N(CH3)2), 3,60 – 3,65 (ì, 4H, N(CH2CH2)2Î), 4,21 (ò, 2H, J

6,9, OCH2), 4,87 (ò, 2H, J 1,7, CH2N(CH3)2), 4,88 (ñ, 2H, CH2COO).

XXI 0,89 (ò, 3H, J 6,7, CH2CH3), 1,23 – 1,39 (ì, 18H, CH3(CH2)9), 1,64 – 1,74 (ì, 2H, OCH2CH2), 2,48 – 2,52 (ì, 4H,

N(CH2CH2)2Î), 3,44 (ò, 2H, J 1,7, CH2N(CH2)4Î), 3,48 (ñ, 6H, N(CH3)2), 3,60 – 3,65 (ì, 4H, N(CH2CH2)2Î), 4,21 (ò, 2H, J

6,8, OCH2), 4,89 (ò, 2H, J 1,7, CH2N(CH3)2), 4,89 (ñ, 2H, CH2COO).



ôóðàçîëèäîíà, ïîäàâëÿÿ ðîñò áàêòåðèé â êîíöåíòðà-

öèè 15,6 ìêã/ìë, à ìèíèìàëüíàÿ ïîäàâëÿþùàÿ êîíöåí-

òðàöèÿ (ÌÏÊ) îñòàëüíûõ ×ÀÑ â îñíîâíîì ñîñòàâëÿåò

62,5 – 125 ìêã/ìë, à â ñëó÷àå ñîëè XVIII —

500 – 1000 ìêã/ìë.

Èç ïîëó÷åííûõ äàííûõ ñëåäóåò, ÷òî çàìåíà àëèôà-

òè÷åñêîé äèýòèëàìèíîãðóïïû â ñòðóêòóðå ×ÀÑ íà ãå-

òåðîöèêëè÷åñêóþ ïèïåðèäèíî- èëè ìîðôîëèíîãðóïïû

ñëàáî âëèÿåò íà ïðîòèâîìèêðîáíóþ àêòèâíîñòü ñèíòå-

çèðîâàííûõ ñîåäèíåíèé.

Îäíàêî íàëè÷èå ãèäðîôîáíîãî àëêèëîêñèêàðáîíèë-

ìåòèëüíîãî ðàäèêàëà ïðèâîäèò, â îñíîâíîì, ê óâåëè-

÷åíèþ ïðîòèâîìèêðîáíîé àêòèâíîñòè èññëåäóåìûõ

ñîåäèíåíèé.

Òàêèì îáðàçîì, ïîëó÷åííûå ðåçóëüòàòû è âûÿâëåí-

íûå ñâÿçè ìåæäó õèìè÷åñêîé ñòðóêòóðîé è áèîëîãè÷å-

ñêîé àêòèâíîñòüþ óêàçûâàþò íà öåëåñîîáðàçíîñòü ïî-

èñêà íîâûõ âûñîêîýôôåêòèâíûõ ñîåäèíåíèé â äàííîì

ðÿäó.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ãîñó-

äàðñòâåííîãî êîìèòåòà ïî íàóêå Àðìåíèè â ðàìêàõ íà-

ó÷íîé òåìû 11Â-1d024.
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Ò à á ë è ö à 3

Ïðîòèâîìèêðîáíàÿ àêòèâíîñòü ñîåäèíåíèé I – XXI

Ñîåäèíåíèå R

Äèàìåòð çîí óãíåòåíèÿ, ìì ÌÏÊ, ìêã/ìë

St. aureus

Sh. flexneri 6858 E. coli 0 – 55 St. aureus 209p Sh. flexneri 6858

209p 1

I CH3 0 0 0 0 – –

II C2H5 0 0 0 0 – –

III C4H9 0 0 14 � 1,0 14,3 � 0,6 – –

IV C9H19 30 � 1,7 30 � 1,0 30 � 1,6 26,6 � 0,6 62,5 125,0

V C
10H21 30,6 � 0,6 29,6 � 0,6 25 � 1,0 23,3 � 0,9 31,2 31,2

VI C
11H23 28,6 � 1,3 28,3 � 0,6 28,6 � 1,3 23 � 0,6 15,6 15,6

VII C
12H25 23,6 � 0,6 22,3 � 0,9 21,6 � 0,6 18,0 � 1,0 125 125

VIII CH3 0 0 0 0 – –

IX C2H5 0 0 0 0 – –

X C4H9 0 0 0 0 – –

XI C9H19 33,0 � 2,6 30,6 � 0,6 30,0 � 1,0 26,0 � 1,0 31,2 31,2

XII C10H21 32,3 � 0,6 30,0 � 1,0 27,3 � 0,6 24,6 � 0,6 31,2 31,2

XIII C11H23 26,0 � 1,0 25,3 � 0,6 22,0 � 1,0 20,0 � 0 31,2 62,5

XIV C
12H25 23,3 � 0,6 20,0 � 0 18,6 � 0,6 17,6 � 1,3 125 125

XV CH3 0 0 0 0 – –

XVI C2H5 0 0 0 0 – –

XVII C4H9 0 0 0 0 – –

XVIII C9H19 28,6 � 1,3 20,0 � 1,0 21,0 � 1,0 20,6 � 1,3 500 1000

XIX C10H21 31,0 � 1,0 28,6 � 0,6 25,0 � 2,3 21,3 � 0,6 62,5 125

XX C11H23 28,3 � 0,9 30,3 � 0,9 24,6 � 0,6 18,0 � 1,0 62,5 250

XXI C
12H25 26,0 � 1,0 24,6 � 1,3 19,6 � 1,3 17,0 � 0 31,2 31,2

Ôóðàçîëèäîí 25 � 0 25,0 � 0 24,0 � 1,0 24,3 � 0,6 31,2 31,2

CH3

N
+

CH2COOR

CH3 CH2C CCH2N(C2H5)2

Hlg

CH3

N
+

CH2COOR

CH3 CH2C CCH2

Hlg

N

CH3

N
+

CH2COOR

CH3 CH2C CCH2

Hlg

N O
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SYNTHESIS AND INVESTIGATION OF ANTIMICROBIAL ACTIVITY

OF AMMONIUM SALTS CONTAINING SUBSTITUTED BUTYN-2-YL GROUPS
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A series of new monoammonium salts have been synthesized via interaction of 1-dimethylamino-4-diethylaminobutyn-2, 1-dimethylamino-4-piperidinobu-

tyn-2, 1-dimethylamino-4-morpholinobutyn-2 with corresponding alkyl esters of monobromo(chloro)acetic acids. The study of antimicrobial activity of the

obtained compounds showed that salts containing hydrophobic alkoxycarbonylmethyl radical exhibited pronounced antibacterial activity against Gram posi-

tive and Gram negative microorganisms.

Keywords: diamines; ammonium salts; antimicrobial activity; Gram positive microbes; Gram negative microbes.
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