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Ïîñëåäîâàòåëüíûì äåéñòâèåì áóòèëëèòèÿ è áåíçîôåíîíà íà 5-(àìèíî- è 2-ïèðèäèëìåòèëàìè-

íî)-1-àëêèëáåíçèìèäàçîëû ñèíòåçèðîâàíû [5-(àìèíî- è 2-ïèðèäèëìåòèëàìèíî)-1-àëêèëáåíçè-

ìèäàçîëèë-2]äèôåíèëìåòàíîëû. (5-Àìèíî-1-ìåòèëáåíçèìèäàçîëèë-2)äèôåíèëìåòàíîë ðåàêöè-

åé ñ àöèëõëîðèäàìè áûë ïðåâðàùåí â (5-àöèëàìèíî-1-ìåòèëáåíçèìèäàçîëèë-2)äèôåíèëìåòà-

íîëû. Ïîêàçàíî, ÷òî ïîëó÷åííûå ñîåäèíåíèÿ îáëàäàþò áàêòåðèîñòàòè÷åñêîé àêòèâíîñòüþ â îò-

íîøåíèè ãðàìïîëîæèòåëüíûõ è ãðàìîòðèöàòåëüíûõ áàêòåðèé (Staphylococcus aureus,

Escherichia coli ), ïðîòèñòîöèäíûì äåéñòâèåì íà ïðîñòåéøèå âèäà Colpoda steini è ôóíãèñòà-

òè÷åñêîé àêòèâíîñòüþ ïðîòèâ Penicillium italicum.

Êëþ÷åâûå ñëîâà: [5-(àìèíî- è 2-ïèðèäèëìåòèëàìèíî)-1-àëêèëáåíçèìèäàçîëèë-2]äèôå-

íèëìåòàíîëû; (5-àöèëàìèíî-1-ìåòèëáåíçèìèäàçîëèë-2)äèôåíèëìåòàíîëû ñèíòåç; àíòè-

áàêòåðèàëüíàÿ àêòèâíîñòü; ïðîòèñòîöèäíàÿ àêòèâíîñòü; ôóíãèñòàòè÷åñêàÿ àêòèâíîñòü.

Â ïîñëåäíèå ãîäû â êà÷åñòâå îáúåêòîâ äëÿ ïîèñêà

ñîåäèíåíèé ñ âûñîêîé àíòèìèêðîáíîé àêòèâíîñòüþ

ïðèâëåêàþò âíèìàíèå ïðîèçâîäíûå áåíçèìèäàçîëà

[1 – 3], â ÷àñòíîñòè, ñïèðòû áåíçèìèäàçîëüíîãî ðÿäà è

çàìåùåííûå áåíçèìèäàçîëû ïî ïîëîæåíèþ 5. Íàïðè-

ìåð, ïðîèçâîäíûå (1-àëêèëáåíçèìèäàçîëèë-2)ôåíèë-

ìåòàíîëà îáëàäàþò ïðîòèâîâèðóñíîé àêòèâíîñòüþ

[4, 5, 6], ó íèõ òàêæå îáíàðóæåíû ãèïîãëèêåìè÷åñêèå

[7], ãèïîòåíçèâíûå, àíòèàðèòìè÷åñêèå è ìåñòíîàíå-

ñòåçèðóþùèå ñâîéñòâà [8, 9]. 1-(Áåíçèìèäàçîëèë-2)-

ýòàíîë îáëàäàåò àíòèáàêòåðèàëüíûì è ôóíãèöèäíûì

äåéñòâèåì [10]. Â ñëó÷àå ïðîèçâîäíûõ 5-àìèíîáåíçè-

ìèäàçîëîâ 5-àðèëìåòèëàìèíî-1-àðèëáåíçèìèäàçîëû

îáëàäàþò êàðäèîòðîïíûìè ñâîéñòâàìè [11], 5-àìèíî-

2-ôåíèë-1-çàìåùåííûå áåíçèìèäàçîëû — ôóíãèöèä-

íîé àêòèâíîñòüþ [12].

Ñ öåëüþ äàëüíåéøåãî ïîèñêà â ðÿäó ñïèðòîâ áåíçè-

ìèäàçîëüíîãî ðÿäà è èõ ïðîèçâîäíûõ, ïåðñïåêòèâíûõ

â êà÷åñòâå ïðîòèâîìèêðîáíûõ è ôóíãèñòàòè÷åñêèõ

ïðåïàðàòîâ, ìû ñèíòåçèðîâàëè [5-(àìèíî-, àöèëàìèíî-

è 2-ïèðèäèëìåòèëàìèíî)-1-àëêèëáåíçèìèäàçîëèë-2]-

äèôåíèëìåòàíîëû, ñîäåðæàùèå íàðÿäó ñî ñïèðòîâîé

ãðóïïîé â ïîëîæåíèè 2 áåíçèìèäàçîëüíîãî êîëüöà

òàêæå àìèíî-, àöèëàìèíî- èëè 2-ïèðèäèëìåòèëàìèíî-

ãðóïïó â ïîëîæåíèè 5, è èññëåäîâàëè èõ àíòèáàêòåðè-

àëüíóþ, ïðîòèñòîöèäíóþ è ôóíãèñòàòè÷åñêóþ àêòèâ-

íîñòü. (5-Àìèíî-1-ìåòèë-1H-áåíçèìèäàçîë-2-èë)äè-

ôåíèëìåòàíîë (IIa) ïîëó÷åí ïðè äåéñòâèè 3 ìîëü

áóòèëëèòèÿ íà 5-àìèíî-1-ìåòèëáåíçèìèäàçîë (Ia) â

èíåðòíîé àòìîñôåðå ïðè – 10 � – 15 °C â òåòðàãèäðî-

ôóðàíå (ÒÃÔ), ñ ïîñëåäóþùåé îáðàáîòêîé îáðàçóþ-

ùåéñÿ òðèëèòèåâîé ñîëè áåíçîôåíîíîì.

I, II: R = CH3, R
1

= H (a); R = C2H5, R
1

= (ïèðèäèë-2)ìåòèë (b);

III: R
2
=CH3 (a); C6H5 (b); 4-FC6H4 (c); 4-ClC6H4 (d); 4-OCH3C6H4 (e);

4-NO2C6H4 (f); 3,4,5-(OCH3)3C6H2 (g); ôóðèë-2 (h); òèåíèë-2 (i).

Èç 1-ýòèë-N-(ïèðèäèë-2-èëìåòèë)-1H-áåíçèìèäà-

çîë-5-àìèíà (Ib) ïîñëå îáðàáîòêè 2 ìîëü áóòèëëèòèÿ è

áåíçîôåíîíîì â àíàëîãè÷íûõ óñëîâèÿõ ïîëó÷àþò

{1-ýòèë-5-[(ïèðèäèí-2-èëìåòèë)àìèíî]-1H-áåíçèìèäà-

çîëèë-2-èë}(äèôåíèë)ìåòàíîë (IIb). Àìèíîñïèðò IIa

ïðè êèïÿ÷åíèè c àöèëõëîðèäàìè â õëîðîôîðìå ïðå-

âðàùàåòñÿ â (5-àöèëàìèíî-1-ìåòèëáåíçèìèäàçîëèë-2)-

äèôåíèëìåòàíîëû III.

Ñòðîåíèå ñîåäèíåíèé Ib, II, III ïîäòâåðæäåíî àíà-

ëèçîì èõ ßÌÐ 1Í ñïåêòðîâ è äàííûìè ýëåìåíòíîãî

àíàëèçà, êîòîðûå ñîîòâåòñòâóþò âû÷èñëåííûì çíà÷å-

íèÿì.

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

Ñïåêòðû ßÌÐ 1H ñèíòåçèðîâàííûõ ñîåäèíåíèé çà-

ðåãèñòðèðîâàíû íà ñïåêòðîìåòðå Varian Unity-300

(300 ÌÃö) â ÄÌÑÎ-d
6

(ñîåäèíåíèå IIb â CDCl
3
). Õè-

ìè÷åñêèå ñäâèãè ÿäåð 1H ïðèâåäåíû îòíîñèòåëüíî îñ-

òàòî÷íîãî ñèãíàëà äåéòåðîðàñòâîðèòåëÿ.
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Èñõîäíûå 5-àìèíî-1-ìåòèëáåíçèìèäàçîë [13] è

5-àìèíî-1-ýòèëáåíçèìèäàçîë [14] ïîëó÷åíû ïî ìåòî-

äèêàì, ïðèâåäåííûì â óêàçàííûõ ðàáîòàõ.

1-Ýòèë-5-(2-ïèðèäèëìåòèëàìèíî)áåíçèìèäàçîë

(Ib). Ê ðàñòâîðó 0,81 ã (2 ììîëü) 5-àìèíî-1-ýòèëáåíçè-

ìèäàçîëà â 15 ìë òîëóîëà ïðèëèâàþò ðàñòâîð 0,22 ã

(2 ììîëü) ïèðèäèë-2-êàðáàëüäåãèäà â 5 ìë òîëóîëà è

êèïÿòÿò 4 ÷. Ðàñòâîðèòåëü îòãîíÿþò, ìàñëîîáðàçíûé

îñòàòîê ïðè ðàñòèðàíèè ñ ãåêñàíîì êðèñòàëëèçóåòñÿ.

Áåç î÷èñòêè ïîëó÷åííûé àçîìåòèí ïîìåùàþò â 20 ìë

ìåòàíîëà, äîáàâëÿþò 0,11 ã (3 ììîëü) áîðãèäðèäà íà-

òðèÿ è ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå

2,5 ÷. Äîáàâëÿþò 10 ìë âîäû, ñïèðò èñïàðÿþò, ê îñòàò-

êó ïðèëèâàþò 10 ìë âîäû, îñàäîê îòôèëüòðîâûâàþò,

ïðîìûâàþò âîäîé, ñóøàò. Âûõîä 0,41 ã (82 %). Áåæå-

âûå êðèñòàëëû ñ T
ïë

122 – 123 °C (èç ýòèëàöåòàòà).

Ñ
15

Í
16

N
4
. Ñïåêòð ßÌÐ 1Í (çäåñü è äàëåå öèôðàìè ñî

øòðèõîì îáîçíà÷åíû ïîëîæåíèÿ ïðîòîíà ãåòàðèëüíî-

ãî èëè àðèëüíîãî çàìåñòèòåëÿ â ïîëîæåíèè 5 áåíçèìè-

äàçîëüíîãî êîëüöà), �, ì.ä.: 1,34 (ò, 3H, J 7,2 Ãö,

CH
2
CH

3
), 4,12 (ê, 2H, J 7,2 Ãö, CH

2
CH

3
), 4,36 (ä, 2H, J

6,0 Ãö, CH
2
NH), 6,10 (ò, 1H, J 6,0 Ãö, CH

2
NH), 6,61 (ñ,

1H, 4-H), 6,71 (ä, 1H, J 8,7 Ãö, 7-H), 7,23 (ò, 1H, J

6,0 Ãö, 5�-H), 7,28 (ä, 1H, J 8,7 Ãö, 6-H), 7,38 (ä, 1H, J

7,8 Ãö, 3�-H), 7,70 (ò, 1H, J 7,8 Ãö, 4�-H), 7,94 (c, 1H,

2-H), 8,52 (ä, 1H, J 4,8 Ãö, 6�-H).

(5-Àìèíî-1-ìåòèë-1H-áåíçèìèäàçîë-2-èë)äèôå-

íèëìåòàíîë (IIa). Ê ðàñòâîðó 0,74 ã (5 ììîëü) Ia â

25 ìë ÒÃÔ, îõëàæäåííîìó äî – 10 � – 15 °C â àòìî-

ñôåðå àðãîíà, ïðèêàïûâàþò 9,4 ìë (15 ììîëü) 1,6 Ì

ðàñòâîðà áóòèëëèòèÿ â ãåêñàíå â 3 ìë ÒÃÔ â òå÷åíèå

10 ìèí ïåðåìåøèâàþò ïðè ýòîé òåìïåðàòóðå 1 ÷. Çà-

òåì ïðèëèâàþò ðàñòâîð 2,73 ã (15 ììîëü) áåíçîôåíîíà

â 12 ìë ÒÃÔ, ïåðåìåøèâàþò åùå 1,5 ÷, ïðèëèâàþò

30 ìë 15 % HCl è 20 ìë äèýòèëîâîãî ýôèðà, ñîëÿíî-

êèñëûé ñëîé îòäåëÿþò, íåéòðàëèçóþò 22 % ðàñòâîðîì

àììèàêà, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò, ïðîìû-

âàþò âîäîé è ñóøàò. Âûõîä 1,05 ã (61 %). Áåñöâåòíûå

êðèñòàëëû ñ T
ïë

207 – 208 °C (èç äèìåòèëôîðìàìèäà).

C
21

H
19

N
3
O. Ñïåêòð ßÌÐ 1Í, �, ì.ä.: 3,41 (ñ, 3H, CH

3
),

4,70 (ñ, 2H, NH
2
), 6,58 (ää, 1H, J 8,6, J 2,1 Ãö, 6-H), 6,68

(ä, 1H, J 1,5 Ãö, 4-H), 7,02 (ñ, 1H, OH), 7,11 (ä, 1H, J

8,7 Ãö, 7-H), 7,21 – 7,32 (ì, 10H, 2C
6
H

5
).

[1-Ýòèë-5-(2-ïèðèäèëìåòèëàìèíî)áåíçèìèäàçî-

ëèë-2]äèôåíèëìåòàíîë (IIb). Ïîëó÷àþò àíàëîãè÷íî

IIa ñ òåì îòëè÷èåì, ÷òî íà 1 ìîëü Ib áåðåòñÿ 2 ìîëü áó-

òèëëèòèÿ. Âûõîä 59 %. Áåñöâåòíûå êðèñòàëëû ñ T
ïë

160 – 161 °C (èç ýòèëàöåòàòà). C
28

H
22

N
4
O

4
. Ñïåêòð

ßÌÐ 1Í, �, ì.ä.: 0,61 (ò, 3H, J 7,2 Ãö, CH
2
CH

3
), 3,87 (ê,
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Ò à á ë è ö à 1

Âûõîäû (5-àöèëàìèíî-1-ìåòèëáåíçèìèäàçîëèë-2)äèôåíèëìåòàíîëîâ (III), èõ òåìïåðàòóðû ïëàâëåíèÿ è õàðàêòåðèñòèêè ñïåê-

òðîâ ßÌÐ

Ñîåäèíåíèå R
2

T
ïë

, °C Âûõîä, % Áðóòòî-ôîðìóëà ßÌÐ
1
Í, �, ì.ä. (J Ãö)

IIIa CH3 144 – 145 88 C23H21N3O2 2,03 (ñ, 3H, COCH3), 3,50 (ñ, 3H, N-CH3), 7,10 (ñ, 1H, OH),

7,25 – 7,38 (ì, 12H, 6,7-H, 2C6H5), 7,85 (ñ, 1H, 4-H), 9,85

(ñ, 1H, NH).

IIIb C6H5 159 – 160 91 C28H23N3O2 3,54 (ñ, 3H, CH3), 7,12 (ñ, 1H, OH), 7,24 – 7,36 (ì, 10H,

2C6H5), 7,45 (ä, 1H, J 8,7, 7-H), 7,50 – 7,62 (ì, 4H,

6,3�,4�,5�-H), 7,94 [ä, 1H, J 1, 5, 6� (èëè 2�)-H], 7,97 (ñ, 1H,

4-H), 8,00 [ñ, 1H, 2� (èëè 6�)-H], 10,20 (ñ, 1H, NH).

IIIc 4-FC6H4 153 – 154 89 C28H22FN3O2 3,54 (ñ, 3H, CH3), 7,12 (ñ, 1H, OH), 7,24 – 7,38 (ì, 12H,

3�,5�-H, 2C6H5), 7,45 (ä, 1H, J 9,0, 7-H), 7,58 (ää, 1H, J 9,0, J

1,8, 6-H), 7,98 (ä, 1H, J 1,8, 4-H), 8,02 [ä, 1H, J 5, 4, 2� (èëè

6�)-H], 8,05 [ä, 1H, J 5, 4, 6� (èëè 2�)-H], 10,22 (ñ, 1H, NH).

IIId 4-ClC6H4 159 – 160 96 C28H22ClN3O2 3,54 (ñ, 3H, CH3), 7,12(ñ, 1H, OH), 7,24 – 7,36 (ì, 10H,

2C6H5), 7,46 (ä, 1H, J 8,7, 7-H), 7,58 – 7,61 (ì, 3H,

6,3�,5�-H), 7,97 – 8,00 (ì, 3H, 4,2�,6�-H), 10,27 (c, 1H, NH).

IIIe 4-CH3OC6H5 129 – 130 66 C29H25N3O3 3,53 (ñ, 3H, N-CH3), 3,83 (ñ, 3H, OCH3), 7,05 (ä, 2H, J 8,7,

3�,5�-H), 7,11 (ñ, 1H, OH), 7,24 – 7,36 (ì, 10H, 2C6H5), 7,44

(ä, 1H, J 9,0, 7-H), 7,58 (ää, 1H, J 8,8, J 1,6, 6-H), 7,94 (ñ,

1H, 4-H), 7,98 (ä, 2H, J 3,3, 2�,6�-H), 10,04 (ñ, 1H, NH).

IIIf 4-NO2C6H5 160 – 161 86 C28H22N4O4 3,55 (ñ, 3H, CH3), 7,13 (ñ, 1H, OH), 7,27 – 7,33 (ì, 10H,

2C6H5), 7,48 (ä, 1H, J 9,0, 7-H), 7,61 (ää, 1H, J 8,9, J 1,8,

6-H), 8,02 (ñ, 1H, 4-H), 8,19 (ä, 2H, J 8,7, 2�,6�-H), 8,36 (ä,

2H, J 8,7, 3�,5�-H), 10,53 (ñ, 1H, NH).

IIIg 3,4,5-(CH3O)3C6H2 156 – 157 65 C31H29N3O5 3,54 (ñ, 3H, N-CH3), 3,72 (ñ, 3H, 4�-OCH3), 3,86 (ñ, 6H,

3�,5�-OCH3), 7,11 (ñ, 1H, OH), 7,27 – 7,36 (ì, 11H, 7-H,

2C6H5), 7,45 – 7,52 (ì, 2H, 4,6-H), 7,99 (ñ, 2H, 2�,6�-H),

10,09 (ñ, 1H, NH).

IIIh 141 – 142 93 C26H21N3O3 3,53 (ñ, 3H, CH3), 6,69 (ê, 1H, J 1,8, 4�-H), 7,12 (ñ, 1H, OH),

7,23 – 7,35 (ì, 11H, 5�-H, 2C6H5), 7,44 (ä, 1H, J 8,7, 7-H),

7,58 (ää, 1H, J 9,0, J 1,8, 6-H), 7,91 (ä, 1H, J 1,8, 3�-H), 7,98

(ä, 1H, J 1,8, 4-H), 10,14 (ñ, 1H, NH).

IIIi 162 – 163 94 C26H21N3O2S 3,54 (ñ, 3H, CH3), 7,12 (ñ, 1H, OH), 7,20 – 7,36 (ì, 11H,

5�-H, 2C6H5), 7,46 (ä, 1H, J 8,7, 7-H), 7,52 (ää, 1H, J 8,7, J

1,8, 6-H), 7,82 (ää, 1H, J 5,1, J 1,2, 4�-H), 7,96 (ä, 1H, J 1,5,

4-H), 8,00 (ää, 1H, J 3,9, J 0,9, 3�-H), 10,19 (ñ, 1H, NH).

O

O



2H, J 7,2 Ãö, CH
2
CH

3
), 4,48 (ñ, 2H, CH

2
), 4,76 (óø.ñ, 1H,

NH), 5,43 (ñ, 1H, OH), 6,76 (ää, 1H, J 9,0 Ãö, J 2,1 Ãö,

7-H), 6,99 (ä, 1H, J 2,1 Ãö, 4-H), 7,09 – 7,18 (ì, 3H,

3�,5�,6-H), 7,28 – 7,37 (ì, 10H, 2C
6
H

5
), 7,56 – 7,68 (ì,

1H, 4�-H), 8,57 (ä, 1H, J 4,8 Ãö, 6�-H).

Îáùàÿ ìåòîäèêà ñèíòåçà (5-àöèëàìèíî-1-ìåòèë-

áåíçèìèäàçîëèë-2)äèôåíèëìåòàíîëîâ (III). Ê ñóñ-

ïåíçèè 0,33 ã (1 ììîëü) IIa â 10 ìë õëîðîôîðìà äîáàâ-

ëÿþò 0,121 ã (0,17 ìë, 1,2 ììîëü) òðèýòèëàìèíà, à çà-

òåì 1,1 ììîëü ñîîòâåòñòâóþùåãî àöèëõëîðèäà è

êèïÿòÿò 30 ìèí, ïðèáàâëÿþò 10 ìë âîäû è îòãîíÿþò äî

ïîëíîãî óäàëåíèÿ õëîðîôîðìà. Îáðàçîâàâøèéñÿ îñà-

äîê îòôèëüòðîâûâàþò, ïðîìûâàþò âîäîé è ñóøàò. Ñî-

åäèíåíèÿ IIIa ïåðåêðèñòàëëèçîâûâàþò èç áåíçîëà, IIIb,

c, d, e, h, i — èç ýòèëàöåòàòà, IIIf — èç ñïèðòà, IIIg —

èç âîäíîãî ñïèðòà. Âûõîä è õàðàêòåðèñòèêè ñîåäèíå-

íèé ïðèâåäåíû â òàáë. 1.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Ïîëó÷åííûå ñïèðòû áåíçèìèäàçîëüíîãî ðÿäà IIa, b

è IIIa – i áûëè èññëåäîâàíû íà àíòèáàêòåðèàëüíóþ,

ïðîòèñòîöèäíóþ è ôóíãèñòàòè÷åñêóþ àêòèâíîñòü.

Èçó÷åíèå ïðîòèâîìèêðîáíûõ ñâîéñòâ ñîåäèíåíèé

IIa, b è IIIa – i ïðîâîäèëè ñïîñîáîì äâóêðàòíûõ ñåðèé-

íûõ ðàçâåäåíèé â æèäêîé ïèòàòåëüíîé ñðåäå [14 – 16].

Ïðèãîòîâëåííóþ âçâåñü áàêòåðèé îáú¸ìîì 2 ìë ñ êîí-

öåíòðàöèåé 500 òûñ. ìèêðîáíûõ òåë â 1 ìë âíîñÿò â

ïðîáèðêè ñ ðàñòâîðîì èññëåäóåìûõ âåùåñòâ ðàçëè÷-

íîé êîíöåíòðàöèè îáú¸ìîì 2 ìë. Òàêèì îáðàçîì, ó÷è-

òûâàåìàÿ ìèêðîáíàÿ íàãðóçêà ñîñòàâèëà 250 òûñ. ìèê-

ðîáíûõ òåë â 1 ìë. Ïðîáèðêè èíêóáèðóþò â òåðìîñòà-

òå â òå÷åíèå 18 ÷ ïðè 37 °C. Êîíòðîëåì ñëóæèëè

ïðîáèðêè, ñîäåðæàùèå ïèòàòåëüíóþ ñðåäó è áàêòåðèè

â êîíöåíòðàöèè 250 òûñ. ìèêðîáíûõ òåë â 1 ìë (ïîëî-

æèòåëüíûé êîíòðîëü). Îòðèöàòåëüíûì êîíòðîëåì ñëó-

æèëè ïðîáèðêè ñ ïèòàòåëüíîé ñðåäîé (áåç áàêòåðèé).

Â êà÷åñòâå òåñò-êóëüòóð äëÿ ïðîâåðêè ïðîòèâîìèêðîá-

íîé àêòèâíîñòè ïðåïàðàòîâ èñïîëüçîâàëè ñòàíäàðòíûå

øòàììû áàêòåðèé — Staphylococcus aureus P-209,

Escherichia coli 078 (ïîëåâûå èçîëÿòû, êîëëåêöèè Ðîñ-

òîâñêîé îáëàñòíîé âåòåðèíàðíîé ëàáîðàòîðèè). Ïðå-

ïàðàòîì ñðàâíåíèÿ ñëóæèë ñóëüôàäèìåòîêñèí, õèìè-

÷åñêè ÷èñòûé, èñïîëüçîâàëè â âèäå äâóêðàòíûõ ñåðèé-

íûõ ðàçâåäåíèé.

Ïðîòèñòîöèäíóþ àêòèâíîñòü èçó÷àëè ïî ìåòîäèêå

[17] íà ïðîñòåéøèõ âèäà Colpoda steinii (ïîëåâîé èçî-

ëÿò, êîëëåêöèÿ ëàáîðàòîðèè ïàðàçèòîëîãèè ÃÍÓ

ÑÊÇÍÈÂÈ). Ðàáîòó âûïîëíÿëè â ìèêðîïëàíøåòàõ äëÿ

ïîñòàíîâêè ÈÔÀ. Â êà÷åñòâå ñðåäû äëÿ ïåðåæèâàíèÿ

ïðîñòåéøèõ èñïîëüçîâàëè ñìåñü êèïÿ÷åíîé âîäîïðî-

âîäíîé âîäû è ñòåðèëüíîé äèñòèëëèðîâàííîé âîäû â

ðàâíûõ îáúåìàõ. Ïåðâîíà÷àëüíîå ðàçâåäåíèå âåùåñò-

âà ãîòîâèëè íà äèñòèëëèðîâàííîé âîäå. Ñåðèéíûå ðàç-

âåäåíèÿ âåùåñòâà ãîòîâèëè ñëåäóþùèì îáðàçîì. Ðàñ-

òâîð 1: 5 ìã âåùåñòâà âíîñÿò ïðè ïåðåìåøèâàíèè â

50 ìêë 70 % âîäíîãî ðàñòâîðà ÄÌÑÎ, à çàòåì äîáàâëÿ-

þò ïîðöèÿìè åù¸ 5 ìë äèñòèëëèðîâàííîé âîäû; ó÷è-

òûâàåìàÿ êîíöåíòðàöèÿ — 1000 ìêã/ìë. Ðàñòâîðû

2 – 12: â ëóíêè 2 – 12 àâòîìàòè÷åñêîé 8-êàíàëüíîé ïè-

ïåòêîé âíîñÿò ïî 150 ìêë âîäû (ñìåñü êèïÿ÷åíîé âî-

äîïðîâîäíîé è äèñòèëëèðîâàííîé âîäû, ðàâíûå îáúå-

ìû), çàòåì âî âòîðóþ ëóíêó ïðèëèâàþò 150 ìêë ðàñ-

òâîðà 1 è ïîñëå ïåðåìåøèâàíèÿ ïåðåíîñÿò 150 ìêë â

òðåòüþ ëóíêó, è òàê äàëåå äî êîíöà ðÿäà, èç ëóíêè 12

ïîñëå ïåðåìåøèâàíèÿ óäàëÿþò 150 ìêë, âî âñå ëóíêè ñ

ïîäãîòîâëåííûìè ðàçâåäåíèÿìè âåùåñòâà âíîñÿò ïî

30 ìêë 3-ñóòî÷íîé êóëüòóðû Cîlpoda steinii. Â ïåðâóþ

ëóíêó ðÿäà âíîñÿò 150 ìêë ðàñòâîðà 1 è 30 ìêë âçâåñè

ïðîñòåéøèõ. Âçâåñü ïðîñòåéøèõ ãîòîâÿò òàêèì îáðà-

çîì, ÷òîáû â êàæäîì ïîëå çðåíèÿ ïðè ìèêðîñêîïèðî-

âàíèè íà ìàëîì óâåëè÷åíèè íàñ÷èòûâàëîñü 10 – 15 àê-

òèâíûõ îñîáåé. Ïîñëå âíåñåíèÿ ïðîñòåéøèõ ïëàíøåò

íàêðûâàþò êðûøêîé è îñòàâëÿþò ïðè êîìíàòíîé òåì-

ïåðàòóðå (20 – 22 °C) íà 18 – 20 ÷.

Ó÷åò ðåçóëüòàòîâ ïðîâîäèëè ñëåäóþùèì îáðàçîì.

Àâòîìàòè÷åñêîé ìèêðîïèïåòêîé ñ ðàçîâûì íàêîíå÷íè-

êîì ïîñëå ïåðåìåøèâàíèÿ íàáèðàþò èç ïîñëåäíåé

ëóíêè ðÿäà 30 ìêë ñîäåðæèìîãî, íàíîñÿò ýòîò îáúåì

íà ÷èñòîå ïðåäìåòíîå ñòåêëî è ïðîñìàòðèâàþò ïîä

ìèêðîñêîïîì íà ìàëîì óâåëè÷åíèè (10 � 15). Îòìå÷à-

þò íàëè÷èå èëè îòñóòñòâèå æèâûõ ïðîñòåéøèõ. Ïðî-

ñìîòð ïðîèçâîäÿò ñïðàâà íàëåâî. Ïåðâàÿ ëóíêà, ãäå íåò

íè îäíîé æèâîé îñîáè, ñ÷èòàåòñÿ ñîäåðæàùåé ìèíè-

ìàëüíóþ ïðîòèñòîöèäíóþ êîíöåíòðàöèþ èçó÷àåìîãî

âåùåñòâà. Â êà÷åñòâå êîíòðîëÿ èñïîëüçóþò ñëåäóþ-

ùèå ðàñòâîðû:

êîíòðîëü ñðåäû (âîäîïðîâîäíàÿ êèïÿ÷åíàÿ + äèñ-

òèëëèðîâàííàÿ âîäà), 5 ëóíîê;

êîíòðîëü ðàñòâîðèòåëÿ ÄÌÑÎ (50 ìêë 70 %

ÄÌÑÎ + 5 ìë äèñòèëëèðîâàííîé âîäû è äàëåå ñåðèé-

íûå ðàçâåäåíèÿ, êàê è â ñëó÷àå èññëåäóåìûõ âåùåñòâ),

12 ëóíîê;

ïðåïàðàò ñðàâíåíèÿ — 2,5 % ðàñòâîð òîëòðàçóðèëà,

èç êîòîðîãî ãîòîâèëè âîäíûå ðàñòâîðû ñ îïðåäåëåí-

íîé êîíöåíòðàöèåé.

Ôóíãèñòàòè÷åñêóþ àêòèâíîñòü ñîåäèíåíèé îïðåäå-

ëÿëè ìåòîäîì äèôôóçèè â àãàð â ñîîòâåòñòâèè ñ ðóêî-
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Ôóíãèñòàòè÷åñêàÿ, ïðîòèñòîöèäíàÿ è áàêòåðèîñòàòè÷åñêàÿ

àêòèâíîñòü [5-(àìèíî-, àöèëàìèíî- è 2-ïèðèäèëìåòèëàìè-

íî)-1-àëêèëáåíçèìèäàçîëèë-2]äèôåíèëìåòàíîëîâ

Ñîåäèíåíèå

Penicillium

italicum,

äèàìåòð çîíû

çàäåðæêè, ìì

Colpoda

steinii,

ìêã/ìë

Escherichia

coli, 078,

ìêã/ìë

Staphylo-

coccus

aureus,

P-209,

ìêã/ìë

IIa 8,0 500 > 250 > 250

IIb 0 31,5 250 250

IIIa 0 250 250 250

IIIb 0 > 500 250 250

IIIc 0 500 > 250 > 250

IIId 0 > 500 > 250 > 250

IIIe 0 > 500 > 250 250

IIIf 0 > 500 > 250 > 250

IIIg 9,0 > 500 > 250 > 250

IIIh 0 250 250 > 250

IIIi 0 > 500 > 250 > 250

Ñóëüôàäèìå-

òîêñèí

– – 62,5 62,5

Òîëòðàçóðèë

2,5 % ðàñòâîð

– 62,5 – –

Ôóíäàçîë 18 – – –



âîäñòâîì [18] íà êóëüòóðå ãðèáîâ ðîäà Penicillium,

âèäà Penicillium italicum Wehmer (1894) (ïîëåâîé èçî-

ëÿò), êîëëåêöèÿ ìèêðîìèöåòîâ ëàáîðàòîðèè ìèêîòîê-

ñèêîëîãèè ÔÃÁÍÓ Ñåâåðî-Êàâêàçñêîãî çîíàëüíîãî íà-

ó÷íî-èññëåäîâàòåëüñêîãî âåòåðèíàðíîãî èíñòèòóòà.

Ïðåïàðàò ñðàâíåíèÿ — ôóíäàçîë. Íà äèñêè èç

ôèëüòð-êàðòîíà (ÍÄ-ÏÌÏ-1) ïðîèçâîäñòâà ÔÁÓÍ

ÍÈÈ ýïèäåìèîëîãèè è ìèêðîáèîëîãèè èì. Ïàñòåðà

íàíîñèëè âîäíûé ðàñòâîð ôóíäàçîëà èç ðàñ÷åòà 15 ìêã

âåùåñòâà íà 1 äèñê äèàìåòðîì 8 ìì.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ðåçóëüòàòû èñïûòàíèé ñîåäèíåíèé IIa, b è IIIa-i íà

ôóíãèñòàòè÷åñêóþ, ïðîòèñòîöèäíóþ è áàêòåðèîñòàòè-

÷åñêóþ àêòèâíîñòü ïðåäñòàâëåíû â òàáë. 2.

Èç äàííûõ òàáëèöû âèäíî, ÷òî íàèáîëåå çíà÷èìûé

ðåçóëüòàò ïîëó÷åí ïðè èçó÷åíèè ïðîòèñòîöèäíûõ

ñâîéñòâ, ñîåäèíåíèÿ IIa, IIb, IIIa, IIIc, IIIh îáëàäàþò

âûðàæåííîé àêòèâíîñòüþ â îòíîøåíèè Colpoda

steinii, ïðè÷åì ñîåäèíåíèå IIb â 2 ðàçà áîëåå àêòèâíî,

÷åì 2,5 % ðàñòâîð òîëòðàçóðèëà.

Íåêîòîðûå ñîåäèíåíèÿ îáëàäàþò òàêæå ôóíãèñòà-

òè÷åñêîé è áàêòåðèîñòàòè÷åñêîé àêòèâíîñòüþ, îäíàêî

ñîåäèíåíèÿ IIa è IIIg â 2 ðàçà ìåíåå àêòèâíû â îòíîøå-

íèè Penicillium italicum, ÷åì ôóíäàçîë; áàêòåðèîñòàòè-

÷åñêàÿ àêòèâíîñòü ñîåäèíåíèé IIb, IIIa, IIIb, IIIe è IIIh

â 4 ðàçà ìåíüøå, ÷åì ó ñóëüôàäèìåòîêñèíà.

Òàêèì îáðàçîì, íåêîòîðûå ïðåäñòàâèòåëè (5-çàìå-

ùåííûõ 1-àëêèëáåíçèìèäàçîë-2-èë)äèôåíèëìåòàíî-

ëîâ ïðîÿâèëè ôóíãèñòàòè÷åñêóþ, ïðîòèñòîöèäíóþ è

áàêòåðèîñòàòè÷åñêóþ àêòèâíîñòü, ïðè÷åì îäíî ñîåäè-

íåíèå â 2 ðàçà ïðåâûñèëî ïðîòèñòîöèäíóþ àêòèâíîñòü

2,5 % ðàñòâîðà òîëòðàçóðèëà. Ïîýòîìó ìîæíî ñäåëàòü

çàêëþ÷åíèå î ïåðñïåêòèâíîñòè ïîèñêà àíòèïðîòîçîé-

íûõ ïðåïàðàòîâ â ðÿäó ïðîèçâîäíûõ [5-(àìèíî-, àöèë-

àìèíî- è 2-ïèðèäèëìåòèëàìèíî)-1-àëêèëáåíçèìèäà-

çîëèë-2]äèôåíèëìåòàíîëîâ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìè-

íèñòåðñòâà îáðàçîâàíèÿ è íàóêè ÐÔ â ðàìêàõ ãîñóäàð-

ñòâåííîãî çàäàíèÿ ïî ïðîåêòó ¹ 1895.

Ðàáîòà âûïîëíåíà ñ èñïîëüçîâàíèåì îáîðóäîâàíèÿ

ÖÊÏ “Ìîëåêóëÿðíàÿ ñïåêòðîñêîïèÿ” ÍÈÈ ôèçè÷å-

ñêîé è îðãàíè÷åñêîé õèìèè Þæíîãî ôåäåðàëüíîãî

óíèâåðñèòåòà.
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SYNTHESIS, ANTIMICROBIAL, ANTIPROTOZOAL AND ANTIFUNGAL ACTIVITY

OF [5-(AMINO, ACYLAMINO-, AND 2-PYRIDYLMETHYLAMINO)-1-

ALKYLBENZIMIDAZOL-2-YL]DIPHENYLMETHANOLS
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Sequential reactions of 5-(amino- and 2-pyridylmethylamino)-1-alkylbenzimidazoles with butyllithium and benzophenone led to the formation of [5-(amino-

and 2-pyridylmethylamino)-1-alkylbenzimidazol-2-yl]diphenylmethanols. The reaction of (5-amino-1-methylbenzimidazol-2-yl)diphenylmethanol with

acylchlorides led to the corresponding (5-acylamino-1-methylbenzimidazol-2-yl)diphenylmethanols. It was found that these compounds exhibited bacterios-

tatic activity against Gram-positive and Gram-negative bacteria (Staphylococcus aureus, Escherichia coli), as well as antifungal (Penicillium italicum) and

antiprotozoal (Colpoda steinii) activity.

Keywords: [5-(amino- and 2-pyridylmethylamino)-1-alkylbenzimidazol-2-yl] diphenylmethanols; (5-acylamino-1-methylbenzimidazol-2-yl) diphenylmet-

hanols; synthesis; antibacterial activity; antiprotozoal activity; antifungal activity.
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