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Âçàèìîäåéñòâèåì 4-àìèíî-5-(2-àëêîêñèôåíèë)-4Í-[1,2,4]òðèàçîë-3-òèîëîâ ñ çàìåùåí-

íûìè ôåíàöèëáðîìèäàìè ñèíòåçèðîâàíû 6-(2	-àëêîêñèôåíèë)-3-àðèë-7H-[1,2,4]òðèàçî-

ëî[3,4-b][1,3,4]òèàäèàçèíû. Íà îñíîâàíèè äàííûõ áèîëîãè÷åñêèõ èñïûòàíèé âûÿâëåíà

âçàèìîñâÿçü ìåæäó õèìè÷åñêîé ñòðóêòóðîé è àíòèáàêòåðèàëüíîé àêòèâíîñòüþ â ðÿäó

óêàçàííûõ òðèàçîëîòèàäèàçèíîâ.

Êëþ÷åâûå ñëîâà: òðèàçîëîòèàäèàçèíû; ñèíòåç; àíòèáàêòåðèàëüíàÿ àêòèâíîñòú.

Ðàíåå ïîëó÷åí ðÿä òðèàçîëîòèàäèàçèíîâ (ÒÒÄ), ñî-

äåðæàùèõ â ïîëîæåíèè 6 àëêèëüíûé [1] èëè 4-àëêîê-

ñèôåíèëüíûé [2], à â ïîëîæåíèè 3 — çàìåùåííûé ôå-

íèëüíûé ðàäèêàëû, èññëåäîâàíû áèîëîãè÷åñêèå ñâîé-

ñòâà ÒÒÄ. Ñðåäè íèõ âûÿâëåíû ñîåäèíåíèÿ, êîòîðûå

ïðîÿâëÿþò áëèçêóþ ê íîðñóëüôàçîëó àêòèâíîñòü, íî

óñòóïàþò ôóðàçîëèäîíó ïî àíòèáàêòåðèàëüíûì ñâîé-

ñòâàì [1, 2]. Óñòàíîâëåíî òàêæå òîðìîçÿùåå äåéñòâèå

íåêîòîðûõ ÒÒÄ íà ðîñò ñàðêîìû 45 è 37 â ïðåäåëàõ

35 – 47 % [1].

Â ïðåäñòàâëåííîé ðàáîòå îïèñàíû 3,6-äèàðèë-7H-

[1,2,4]òðèàçîëî[3,4-b ][1,3,4]òèàäèàçèíû (XV – XL),

ñîäåðæàùèå â ïîëîæåíèè 6 2-àëêîêñèôåíèëüíûé, à â

ïîëîæåíèè 3 — çàìåùåííûé ôåíèëüíûé ðàäèêàëû,

ïîëó÷åííûå âçàèìîäåéñòâèåì 4-àìèíî-5-(2-àëêîêñè-

ôåíèë)-4Í-[1,2,4]òðèàçîë-3-òèîëîâ (I – III) ñ çàìåùåí-

íûìè ôåíàöèëáðîìèäàìè (IV – XII) â ïðèñóòñòâèè ýê-

âèìîëüíîãî êîëè÷åñòâà ãèäðîêñèäà êàëèÿ (ìåòîä À).

Ñèíòåçèðîâàííûå ýòèì ïóòåì ÒÒÄ, ãäå R1 = C
2
H

5
,

C
3
H

7
, â îòëè÷èå îò ìåòîêñèïðîèçâîäíûõ (XV – XXII),

ïîëó÷àþòñÿ ñ íèçêèìè âûõîäàìè. Íàðÿäó ñ ÒÒÄ èç ðå-

àêöèîííîé ñðåäû â íåêîòîðûõ ñëó÷àÿõ âûäåëåí è îõà-

ðàêòåðèçîâàí ïðîìåæóòî÷íûé íåöèêëèçîâàííûé ïðî-

äóêò (XIII, XIV). Ïðèâåäåíà ñõåìà ñèíòåçà ÒÒÄ ïî ìå-

òîäó À.

Âûõîä ÒÒÄ ïîâûøàåòñÿ, êîãäà ðåàêöèþ ïðîâîäÿò

ïðè íåïîñðåäñòâåííîì âçàèìîäåéñòâèè òðèàçîëòèîëîâ

II, III ñ ôåíàöèëáðîìèäàìè IV – XII (ìåòîä Â). Ýòèì

ïóòåì ïîëó÷åíû 2-ýòîêñè- è 2-ïðîïîêñèôåíèëüíûå

ïðîèçâîäíûå ÒÒÄ (XXIII – XL) ñ ñðàâíèòåëüíî âûñî-

êèìè âûõîäàìè.

Î÷åâèäíî, ÷òî âûäåëÿþùèéñÿ â ïðîöåññå ðåàêöèè

HBr êàòàëèçèðóåò âíóòðèìîëåêóëÿðíóþ öèêëèçàöèþ,

òàê æå êàê è â ñëó÷àå âçàèìîäåéñòâèÿ ôåíàöèëáðîìè-

äîâ ñ 2-òèî-4,5-äèãèäðîèìèäàçîëîì, ñ îáðàçîâàíèåì

3-ôåíèë-5,6-äèãèäðîèìèäàçî[2,1-b ]òèàçîëîâ [3, 4] èëè
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I – XL, R
1

= CH3 (I, XV – XXII), C2H5 (II, XXIII – XXXII), C3H7 (III, XIII, XIV, XXXIII – XL).

R
2

= H (IV, VIII, XIII, XV, XIX, XXIII, XXVII, XXXIII, XXXVII), F(V, XVI, XXIV, XXXIV), CI (VI, XIV, XVII, XXV, XXXV), Br (VII, XVIII,

XXVI, XXXVI), NHCOCH3 (IX, XXVIII), NH2 (XXIX), C2H5O (X, XI, XX, XXI, XXX, XXXI, XXXVIII, XXXIX), C4H9O (XII, XXII, XXXII, XL).

R
3

= H (IV – VII, IX, XIII – XVIII, XXIII – XXVI, XXVIII, XXIX, XXXIII – XXXVI), CI (X, XX, XXX, XXXVIII), NO2 (VIII, XI, XII, XIX, XXI,

XXII, XXVII, XXXI, XXXII, XXXVII, XXXIX, XL).



ôåíàöèëáðîìèäîâ ñ òèîìî÷åâèíîé, ïðèâîäÿùåå ê

4-ôåíèëòèàçîëàì [5].

Àöåòèëüíoe ïðîèçâîäíoe XXVIII äåçàöåòèëèðî-

âàío 17 % ñîëÿíîé êèñëîòîé è ïîëó÷åío àìèíîïðîèç-

âîäíoe XXIX.

Â ßÌÐ 1Í ñïåêòðàõ ÒÒÄ ïðèñóòñòâóþò ñèãíàëû

SCH
2
-ãðóïïû, ïðîòîíîâ áåíçîëüíûõ êîëåö, àìèíî- è

àëêîêñèãðóïï, ÷òî äîêàçûâàåò èõ ñòðîåíèå.

Èññëåäîâàí ìàññ-ñïåêòð 3-(4-xëîðôåíèë)-6-(2	-ýòî-

êñèôåíèë)-7H-[1,2,4]òðèàçîëî[3,4-b][1,3,4]òèàäèàçèía

(XXV) è ïðèâåäåíà îáùàÿ ñõåìà åãî ðàñïàäà. Èç ñõå-

ìû ñëåäóåò, ÷òî äèññîöèàòèâíàÿ èîíèçàöèÿ ñîåäèíå-

íèÿ XXV, ñ íåêîòîðûìè îñîáåííîñòÿìè, ñîîòâåòñòâóåò

ðàñïàäó 6-àëêèë- è 6-(4-àëêîêñèôåíèëüíûõ)ïðîèçâîä-

íûõ, îïèñàííûõ â ðàáîòàõ [1, 2]. Â ìàññ-ñïåêòðå ïðè-

ñóòñòâóþò ïèê ìîëåêóëÿðíîãî èîíà c m/z 370/372, 2

êëþ÷åâûõ ïèêà À, B, ïîëó÷åííûõ ýëèìèíèðîâàíèåì

îò Ì+ 2-ýòîêñèôåíèëöèàíà (èîí ñ m/z 147), à òàêæå

4-õëîðôåíèëöèàíà ñ ëîêàëèçàöèåé çàðÿäà íà ãåòåðî-

öèêëè÷åñêîì îñòàòêå (èîí B, m/z 233), ïèê èîíà C ñ

ìàññîâûì ÷èñëîì 206 è ïèêè, ïîëó÷åííûå ðàñïàäîì

èîíîâ À, B, C. Â îòëè÷èå îò ðàíåå èçó÷åííûõ

ìàññ-ñïåêòðîâ ÒÒÄ [1, 2], ïðè ðàñïàäå XXV íàáëþäà-

åòñÿ âûáðîñ ñåðû (èîí ñ m/z 338/340) îò ìîëåêóëÿðíî-

ãî èîíà. Èçâåñòíî, ÷òî ýëèìèíèðîâàíèå S è SH îò Ì+

áîëåå õàðàêòåðíî äëÿ ðàñïàäà ïðîèçâîäíûõ 1,2,4-òðèà-

çîëîâ [6, 7].

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

Ñïåêòðû ßÌÐ 1Í çàðåãèñòðèðîâàíû íà ïðèáîðå

“Varian Mercury-300 VX” â ÄÌÑÎ-d
6
, âíóòðåííèé ýòà-

ëîí — ÒÌÑ. Ìàññ-ñïåêòð ñíÿò íà ñïåêòðîìåòðå

“ÌÕ-1321 À” ñ ïðÿìûì ââîäîì âåùåñòâà â èîííûé èñ-

òî÷íèê ïðè ýíåðãèè èîíèçàöèè 60 ýÂ, m/z (I
îòí

, %).

Òåìïåðàòóðà ïëàâëåíèÿ îïðåäåëåíà íà ìèêðîíàãðåâà-

òåëüíîì ñòîëèêå “Áîýöèóñ” â °Ñ. ÒÑÕ ñîåäèíåíèé

ïðîâåäåíà íà ïëàñòèíêàõ “Silufol UV-254” â ñèñòåìå

ðàñòâîðèòåëåé ýòèëàöåòàò — áåíçîë, 2:1 (I – III, XIII,

XIV); ýòèëàöåòàò — ìåòàíîë — âîäà, 10:2:1 (ñîåäèíå-

íèÿ XV – XL). Ïðîÿâëåíèå ÓÔ-ñâåòîì.
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Äàííûå ýëåìåíòíîãî àíàëèçà N, S óäîâëåòâîðÿþò

âû÷èñëåííûì çíà÷åíèÿì.

Îáùàÿ ìåòîäèêà ñèíòåçà 4-àìèíî-5-(2-àëêîêñè-

ôåíèë)-4Í-[1,2,4]òðèàçîë-3-òèîëîâ (I – III). Ñìåñü

0,05 ìîëü êàëèåâîé ñîëè 2-àëêîêñèáåíçîèëäèòèîêàð-

áàçèíîâîé êèñëîòû [8], 3,2 ã (0,1 ìîëü) 100 % ãèäðàçè-

íà è 4 ìë âîäû êèïÿòÿò 3 – 4 ÷ ïðè òåìïåðàòóðå

100 – 105 °C äî îêîí÷àíèÿ âûäåëåíèÿ ñåðîâîäîðîäà.

Çàòåì ñìåñü ðàçáàâëÿþò 250 ìë âîäû, äîáàâëÿþò ñîëÿ-

íóþ êèñëîòó äî íåéòðàëüíîé ðåàêöèè è îñòàâëÿþò íà

íî÷ü. Îñàäîê îòôèëüòðîâûâàþò è ïåðåêðèñòàëëèçîâû-

âàþò èç áåíçîëà (òàáë. 1, 2).

Îáùàÿ ìåòîäèêà ñèíòåçà 3-àðèë-6-(2�-ìåòîêñè-

ôåíèë)-7H-[1,2,4]òðèàçîëî[3,4-b][1,3,4]òèàäèàçèíîâ

(XV – XXII, ìåòîä À). Ðàñòâîðÿþò 0,22 ã (0,004 ìîëm)

ãèäðîêñèäà êàëèÿ â 20 ìë ýòàíîëà, äîáàâëÿþò 0,89 ã

(0,004 ìîëü) I, çàòåì 0,004 ìîëü ñîîòâåòñòâóþùåãî ôå-

íàöèëáðîìèäà. Ñìåñü êèïÿòÿò 5 – 6 ÷ è îñòàâëÿþò íà

íî÷ü. Âûïàâøèé îñàäîê îòôèëüòðîâûâàþò. Â ñëó÷àå,

êîãäà íåò îñàäêà, ýòàíîë îòãîíÿþò, âåùåñòâî îñàæäà-

þò âîäîé. Îñàäîê îòôèëüòðîâûâàþò è ïåðåêðèñòàëëè-

çîâûâàþò èç ýòàíîëà (XV – XIX), òîëóîëà (XX, XXII),

äèìåòèëñóëüôîêñèäà (ÄÌÑÎ) (XXI) (òàáë. 1).

Îáùàÿ ìåòîäèêà ñèíòåçà 3-àðèë-6-[2�-ýòîêñè(2�-

ïðîïîêñè)ôåíèë]-7H-[1,2,4]òðèàçîëî[3,4-b ][1,3,4]òèà-

äèàçèíîâ (XXIII – XL, ìåòîä Â). Ñìåñü 0,004 ìîëü II,

III, 0,004 ìîëü ñîîòâåòñòâóþùåãî ôåíàöèëáðîìèäà è

20 ìë ýòàíîëà êèïÿòÿò 6 – 7 ÷, áîëüøóþ ÷àñòü ýòàíîëà

îòãîíÿþò è äîáàâëÿþò âîäó, âûïàâøèé îñàäîê îò-

ôèëüòðîâûâàþò è ïåðåêðèñòàëëèçîâûâàþò èç ýòàíîëà

(XXIII – XXX, XXXIII – XL), ÄÌÑÎ (XXXI), òîëóîëà

(XXXII) (òàáë. 1).

4-Àìèíî-5-(2	-ïðîïîêñèôåíèë)-3-ôåíàöèëòèî-4H-

[1,2,4]òðèàçîë (XIII) ïîëó÷åí èç 0,22 ã (0,004 ìîëü)

ãèäðîêñèäà êàëèÿ, 20 ìë ýòàíîëà, 1 ã (0,004 ìîëü) III è

0,8 ã (0,004 ìîëü) ôåíàöèëáðîìèäà ïî ìåòîäó À. Ïåðå-

êðèñòàëëèçîâûâàþò XIII èç ýòàíîëà (òàáë. 1).

4-Àìèíî-5-(2	-ïðîïîêñèôåíèë)-3-(4-õëîðôåíàöèë-

òèî)-4H-[1,2,4]òðèàçîë (XIV) ïîëó÷åí èç 0,22 ã

(0,004 ìîëü) ãèäðîêñèäà êàëèÿ, 20 ìë ýòàíîëà, 1 ã

(0,004 ìîëü) III è 0,93 ã (0,004 ìîëü) 4-õëîðôåíàöèë-

áðîìèäà ïî ìåòîäó À. Ïåðåêðèñòàëëèçîâûâàþò XIV èç

ýòàíîëà (òàáë. 1).

Ìàññ-ñïåêòð ñîåäèíåíèÿ XXV, m/z (I
îòí

, %): 372(10),

370(25) Ì+, 357(34), 356(16), 355(84), 340(8), 338(18),

329(17), 293(16), 257(12), 234(28), 233(18), 222(73),

221(10), 219(40), 216(44), 207(20), 206(20), 194(44),

193(19), 191(13), 184(21), 179(16), 178(13), 163(12),

161(19), 160(43), 154(13), 152(21), 148(26), 147(32),

146(13), 140(39), 139(47), 138(100), 137(16), 135(34),

133(54), 129(20), 121(71), 120(98), 119(15), 112(41),
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Ò à á ë è ö à 1

Õàðàêòåðèñòèêè ñèíòåçèðîâàííûõ ñîåäèíåíèé

Ñîåäèíåíèå R
1

R
2

R
3

Âûõîä, % Ò. ïë., °C R
f

Áðóòòî-ôîðìóëà

I CH3 74 234 – 236 0,54 C9H10N4OS

II C2H5 71 157 – 158 0,62 C10H12N4OS

III C3H7 69 127 – 129 0,69 C11H14N4OS

XIII C3H7 H H 47 79 – 81 0,37 C19H20N4O2S

XIV C3H7 CI H 50 98 – 99 0,74 C19H19CIN4O2S

XV CH3 H H 60 168 – 169 0,57 C17H14N4OS

XVI CH3 F H 59 216 – 217 0,59 C17H13FN4OS

XVII CH3 CI H 67 223 – 224 0,61 C17H13CIN4OS

XVIII ÑH3 Br H 61 211 – 212 0,61 C17H13BrN4OS

XIX CH3 H NO2 59 224 – 226 0,59 C17H13N5O3S

XX CH3 C2H5O CI 75 178 – 180 0,57 C19H17CIN4O2S

XXI CH3 C2H5O NO2 69 226 – 227 0,56 C19H17N5O4S

XXII CH3 C4H9O NO2 62 200 – 201 0,57 C21H21N5O4S

XXIII C2H5 H H 63 167 – 168 0,63 C18H16N4OS

XXIV C2H5 F H 58 195 – 196 0,67 C18H15FN4OS

XXV C2H5 CI H 59 184 – 185 0,69 C18H15CIN4OS

XXVI C2H5 Br H 62 175 – 176 0,74 C18H15BrN4OS

XXVII C2H5 H NO2 61 183 – 184 0,65 C18H15N5O3S

XXVIII C2H5 NHCOCH3 H 57 133 – 135 0,54 C20H19N5O2S

XXIX C2H5 NH2 H 73 124 – 126 0,62 C18H17N5OS

XXX C2H5 C2H5O CI 66 180 – 181 0,62 C20H19CIN4O2S

XXXI C2H5 C2H5O NO2 62 235 – 236 0,67 C20H19N5O4S

XXXII C2H5 C4H9O NO2 65 172 – 173 0,66 C22H23N5O4S

XXXIII C3H7 H H 67 93 – 95 0,73 C19H18N4OS

XXXIV C3H7 F H 66 160 – 161 0,70 C19H17FN4OS

XXXV C3H7 CI H 61 147 – 149 0,72 C19H17CIN4OS

XXXVI C3H7 Br H 62 137 – 139 0,72 C19H17BrN4OS

XXXVII C3H7 H NO2 68 147 – 149 0,69 C19H17N5O3S

XXXVIII C3H7 C2H5O CI 60 135 – 137 0,79 C21H21CIN4O2S

XXXIX C3H7 C2H5O NO2 63 172 – 174 0,74 C21H21N5O4S

XL C3H7 C4H9O NO2 64 73 – 74 0,79 C23H25N5O4S
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Ò à á ë è ö à 2

Ñïåêòðû ßÌÐ
1
Í cèíòåçèðîâàííûõ ñîåäèíåíèé

Ñîåäèíå-

íèå
Õèìè÷åñêèå ñäâèãè, ì.ä., J (Ãö)

I 3,89 (ñ, 3Í, ÎÑÍ3), 5,26 (óø. ñ, 2Í, NH2), 13,66 (ø, 1Í, SH), ïðîòîíû áåíçîëüíîãî êîëüöà — 7,03 (äää, 1Í, J1 7,5, J2 7,5, J3 1,0,),

7,09 (ää, 1Í, J1 8,4, J2 1,0), 7,40 (ää, 1Í, J1 7,5, J2 1,7), 7,49 (äää, 1Í, J1 8,4, J2 7,5, J3 1,7)

II 1,40 (ò, 3Í, J 6,9, ÑÍ3), 4,17 (ê, 2Í, J 6,9, ÎCH2CH3), 5,20 (ø, 2Í, NH2), 13,65 (c, 1H, SH), ïðîòîíû áåíçîëüíîãî êîëüöà —

7,00 – 7,09 (ì, 2Í), 7,40 (ää, 1Í, J1 7,6, J2 1,8), 7,47 (äää, 1Í, J1 8,4, J2 7,4, J3 1,8)

III 0,97 (ò, 3Í, J 7,4, ÑÍ3), 1,72 – 1,84 (ì, 2Í, ÎCH2CH2CH3), 4,04 (ò, 2Í, J 6,7, ÎCH2CH2CH3), 5,19 (ñ, 2Í, NH2), 13,65 (c, 1H, SH),

ïðîòîíû áåíçîëüíîãî êîëüöà — 7,00 – 7,09 (ì, 2Í), 7,40 (ää, 1Í, J1 7,6, J2 1,8), 7,47 (äää, 1Í, J1 8,4, J2 7,4, J3 1,8)

XIII 0,96 (ò, 3Í, J 7,4, CH3), 1,72 – 1,85 (ì, 2H, ÎCH2CH2CH3), 4,06 (ò, 2Í, J 6,6, ÎCH2CH2CH3), 4,85 (c, 2H, SCH2), 5,54 (ø, 2Í,

NH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,04 – 7,12 (ì, 2H), 7,43 – 7,50 (ì, 2Í), 7,50 – 7,56 (ì, 2Í), 7,60 – 7,66 (ì, 1Í), 8,06 – 8,11

(ì, 2Í).

XIV 1,09 (ò, 3H, J 7,4, ÑÍ3), 1,78 – 1,90 (ì, 2H, ÎCH2CH2CH3), 4,05 (ò, 2H, J 6,3, ÎCH2CH2CH3), 5,00 (ñ, 2Í, NH2), 5,02 (ñ, 2Í, SCH2),

ïðîòîíû áåíçîëüíûõ êîëåö — 7,00 – 7,10 (ì, 2Í), 7,44 – 7,51 (ì, 1Í), 7,51 – 7,56 (ì, 2Í), 7,83 (ää., 1Í, J1 7,7, J2 1,7), 8,06 – 8,11

(ì, 2H)

XV 3,76 (ñ, 3Í, ÎÑÍ3), 4,29 (ñ, 2Í, SÑÍ2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,05 – 7,12 (ì, 2Í), 7,41 – 7,54 (ì, 5Í), 7,86 – 7,91 (ì, 2Í)

XVI 3,76 (ñ, 3Í, ÎÑÍ3), 4,29 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,05 – 7,11 (ì, 2Í), 7,47 – 7,54 (ì, 2Í), 7,18 (ì, 2Í), 7,95

(ì, 2Í)

XVII 3,75 (ñ, 3Í, ÎÑÍ3), 4,30 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,05 – 7,11 (ì, 2Í), 7,44 (ì, 2Í), 7,48 – 7,54 (ì, 2Í), 7,90

(ì, 2Í)

XVIII 3,75 (ñ, 3Í, ÎÑÍ3), 4,29 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,05 – 7,11 (ì, 2Í), 7,47 – 7,54 (ì, 2Í), 7,59 (ì, 2Í), 7,82

(ì, 2Í)

XIX 3,81 (c, 3H, OCH3), 4,42 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,07 – 7,16 (ì, 2H), 7,49 – 7,56 (ì, 2H), 7,74 (ò, 1H, J 3,0),

8,27 – 8,36 (ì, 2H), 8,72 – 8,75 (ì, 1H)

XX 1,47 (ò, 3Í, J 7,0, OCH2CH3), 3,77 (c, 3H, OCH3), 4,18 (êâ, 2Í, J 7,0, OÑÍ2ÑÍ3), 4,25 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö

— 7,06 – 7,12 (ì, 3Í), 7,48 – 7,54 (ì, 2Í), 7,80 (ää, 1Í, J1 8,7, J2 2,3), 7,91 (ä, 1Í, J 2,3)

XXI 1,47 (ò, 3H, J 7,0, OCH2CH3), 3,78 (c, 3H, ÎÑÍ3), 4,28 (ê, 2H, J 7,0, OCH2CH3), 4,32 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,06 – 7,13 (ì, 2H), 7,34 (ä, 1H, J 9,0), 7,49 – 7,55 (ì, 2H), 8,10 (ää, 1H, J1 9,0, J2 2,4), 8,37 (ä, 1H, J 2,4)

XXII 0,99 (ò, 3Í, J 7,3, CH2CH3), 1,52 (ì, 2Í, ÑÍ2ÑÍ3), 1,80 (ì, 2Í, ÑÍ2ÑÍ2ÑÍ3), 3,78 (ñ, 3Í, ÎÑÍ3), 4,20 (êâ, 2Í, J 6,3, OCH2), 4,32

(c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,05 – 7,14 (ì, 2Í), 7,34 (ä, 1Í, J 9,0), 7,48 – 7,55 (ì, 2Í), 8,10 (ää, 1Í, J1 9,0, J2

2,3), 8,37 (ä, 1Í, J 2,3)

XXIII 1,13 (ò, 3Í, J 7,0, CH3), 3,99 (êâ, 2Í, J 7,0, ÑÍ2ÑÍ3), 4,26 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,03 – 7,10 (ì, 2Í),

7,41 – 7,52 (ì, 4Í), 7,55 (ää, 1Í, J1 7,5, J2 1,7), 7,87 – 7,92 (ì, 2Í)

XXIV 1,12 (ò, 3Í, J 7,0, CH3), 3,99 (ê, 2Í, J 7,0, OCH2), 4,26 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,03 – 7,10 (ì, 2Í),

7,45 – 7,55 (ì, 2Í), 7,18 (ì, 2Í), 7,97 (ì, 2Í)

XXV 1,12 (ò, 3Í, J 7,0, CH3), 3,99 (ê, 2Í, J 7,0, OCH2), 4,26 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,02 – 7,10 (ì, 2Í),

7,45 – 7,56 (ì, 2Í), 7,45 (ì, 2Í), 7,91 (ì, 2Í)

XXVI 1,12 (ò, 3Í, J 7,0, CH3), 3,99 (ê, 2Í, J 7,0, OCH2), 4,26 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,02 – 7,10 (ì, 2Í),

7,45 – 7,56 (ì, 2Í), 7,60 (ì, 2Í), 7,84 (ì, 2Í)

XXVII 1,15 (ò, 3H, J 7,0, OCH2CH3), 4,04 (ê, 2H, J 7,0, OCH2CH3), 4,38 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,04 – 7,10 (ì, 2H),

7,46 – 7,50 (ì, 1H), 7,53 (ää, 1H, J1 7,8, J2 1,9), 7,74 (ò, 1H, J 8,0), 8,28 – 8,35 (ì, 2H), 8,71 – 8,73 (ì, 1H)

XXVIII 1,11 (ò, 3Í, J 6,9, CH3), 2,07 (c, 3H, CH3), 3,99 (ê, 2Í, J 6,9, CH2CH3), 4,20 (c, 2H, SCH2), 9,99 (c, 1H, NH), ïðîòîíû áåíçîëüíûõ

êîëåö — 7,03 – 7,10 (ì, 2Í), 7,44 – 7,51 (ì, 1Í), 7,51 – 7,55 (ì, 1Í), 7,66 – 7,71 (ì, 2Í), 7,78 – 7,83 (ì, 2Í)

XXIX 1,12 (ò, 3Í, J 6,9, CH3), 3,98 (ê, 2Í, J 6,9, CH2CH3), 4,07 (c, 2H, SCH2), 5,52 (ø, 2Í, NH2), ïðîòîíû áåíçîëüíûõ êîëåö —

6,56 – 6,61 (ì, 2Í), 7,01 – 7,09 (ì, 2Í), 7,42 – 7,55 (ì, 2Í), 7,55 – 7,61 (ì, 2Í)

XXX 1,14 (ò, 3Í, J 6,9, CH3), 1,48 (ò, 3Í, J 6,9, ÑÍ3), 4,00 (ê, 2Í, J 6,9, OCH2), 4,18 (ê, 2Í, J 6,9, ÎÑÍ2), 4,21 (ñ, 2Í, SCH2), ïðîòîíû

áåíçîëüíûõ êîëåö — 7,03 – 7,11 (ì, 2Í), 7,45 – 7,56 (ì, 2Í), 7,09 (ä, 1Í, J 8,7), 7,81 (ää, 1Í J1 8,7, J2 2,2), 7,93 (ä, 1Í, J 2,2)

XXXI 1,16 (ò, 3H, J 7,0, OCH2CH3), 1,47 (ò, 3H, OCH2CH3), 4,02 (ê, 2H, J 7,0, OCH2CH3), 4,29 (ê, 2H, J 7,0, OCH2CH3), 4,29 (c, 2H,

SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,04 – 7,11 (ì, 2H), 7,34 (ä, 1H, J 9,0), 7,45 – 7,56 (ì, 2H), 8,12 ((ää, 1H, J1 9,0, J2 2,4), 8,39

(ä, 1H, J 2,4)

XXXII 1,00 (ò, 3Í, J 7,4, CH2CH3), 1,16 (ò, 3H, J 7,0, OCH2CH3), 1,46 – 1,59 (ì, 2H, CH2CH2CH3), 1,76 – 1,86 (ì, 2H, CH2CH2CH3), 4,03

(ê, 2H, J 7,0, OCH2CH3), 4,21 (ò, 2H, J 6,3, OCH2), 4,29 (c, 2H, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,04 – 7,11 (ì, 2Í), 7,34 (ä,

1Í, J 9,0), 7,46 – 7,56 (ì, 2Í), 8,12 (ää, 1Í, J1 9,0, J2 2,4), 8,39 (ä, 1Í, J 2,4)

XXXIII 0,78 (ò, 3H, J 7,4, CH3), 1,48 – 1,60 (ì, 2Í, ÑÍ2), 3,89 (ò, 2Í, J 6,6, ÎÑÍ2), 4,24 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,04 – 7,10 (ì, 2Í), 7,86 – 7,90 (ì, 2Í), 7,41 – 7,54 (ì, 5Í)

XXXIV 0,78 (ò, 3Í, J 7,4, ÑÍ3), 1,47 – 1,60 (ì, 2Í, ÑÍ2), 3,89 (ò, 2Í, J 6,6, OCH2), 4,24 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,03 – 7,10 (ì, 2Í), 7,44 – 7,54 (ì, 2Í), 7,14 – 7,22 (ì, 2Í), 7,92 – 7,99 (ì, 2Í)

XXXV 0,79 (ò, 3Í, J 7,4, ÑÍ3), 1,48 – 1,60 (ì, 2Í, ÑÍ2), 3,89 (ò, 2Í, J 6,6, ÎÑÍ2), 4,26 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,04 – 7,10 (ì, 2Í), 7,48 – 7,54 (ì, 2Í), 7,42 – 7,47 (ì, 2Í), 7,88 – 7,92 (ì, 2Í)

XXXVI 0,79 (ò, 3Í, J 7,4, ÑÍ3), 1,48 – 1,60 (ì, 2Í, ÑÍ2), 3,89 (ò, 2Í, J 6,6, ÎÑÍ2), 4,24 (ñ, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,03 – 7,10 (ì, 2Í), 7,45 – 7,53 (ì, 2Í), 7,57 – 7,62 (ì, 2Í), 7,80 – 7,85 (ì, 2Í)

XXXVII 0,81 (ò, 3Í, J 7,4, ÑÍ3), 1,52 – 1,64 (ì, 2Í, ÑÍ2), 3,95 (ò, 2Í, J 6,6, ÎÑÍ2), 4,37 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö —

7,05 – 7,11 (ì, 2Í), 7,47 – 7,54 (ì, 2Í), 7,74 (ò, 1Í, J 8,1), 8,29 (äää, 1Í, J1 8,1, J2 1,6, J3 0,9), 8,34 (äää, 1Í, J1 8,1, J2 2,2, J3 0,9),

8,74 (ää, 1Í, J1 2,2, J2 1,6)

XXXVIII 0,84 (ò, 3Í, J 7,4, CH3), 1,47 (ò, 3Í, J 7,0, CH3), 1,55 – 1,67 (ì, 2Í, ÑÍ2), 3,96 (ò, 2Í, J 6,6, ÎÑÍ2), 4,19 (ê, 2Í, J 7,0, ÎÑÍ2), 4,35

(óø. ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,08 – 7,14 (ì, 2Í), 7,51 – 7,61 (ì, 2Í), 7,13 (ä, 1Í, J 8,8), 7,86 (ää, 1Í, J1 8,8, J2

2,3), 7,94 (ä, 1Í, J 2,3)

XXXIX 0,81 (ò, 3Í, J 7,4, CH3), 1,47 (ò, 3Í, J 7,0, CH3), 3,92 (ò, 2Í, J 6,6, ÎÑÍ2), 4,27 (ñ, 2Í, SCH2), 4,28 (ê, 2Í, J 7,0, ÎÑÍ2), ïðîòîíû

áåíçîëüíûõ êîëåö — 7,04 – 7,10 (ì, 2Í), 7,46 – 7,53 (ì, 2Í), 7,34 (ä, 1Í, J 9,0), 8,10 (ää, 1Í, J1 9,0, J2 2,4), 8,37 (ä, 1Í, J 2,4)

XL 0,81 (ò, 3Í, J 7,4, CH3), 1,00 (ò, 3Í, J 7,4, ÑÍ3), 1,46 – 1,62 (ì, 4Í, ÑÍ2ÑÍ2), 1,76 – 1,85 (ì, 2Í, ÑÍ2), 3,92 (ò, 2Í, J 6,6, OCH2),

4,21 (ò, 2Í, J 6,3, ÎÑÍ2), 4,27 (ñ, 2Í, SCH2), ïðîòîíû áåíçîëüíûõ êîëåö — 7,04 – 7,10 (ì, 2Í), 7,46 – 7,53 (ì, 2Í), 7,35 (ä, 1Í, J

8,9), 8,10 (ää, 1Í, J1 8,9, J2 2,4), 8,37 (ä, 1Í, J 2,4)



106(23), 105(27), 104(20), 103(69), 102(51), 92(66),

91(30), 90(15), 78(32), 77(39), 76(72), 65(71).

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Àíòèáàêòåðèàëüíóþ àêòèâíîñòü ñîåäèíåíèé

XV – XL èçó÷àëè ïî ìåòîäèêå [9] ïðè áàêòåðèàëüíîé

íàãðóçêå 20 ìëí ìèêðîáíûõ òåë íà 1 ìë ñðåäû. Â ýêñ-

ïåðèìåíòàõ èñïîëüçîâàëè ãðàìïîëîæèòåëüíûe ñòàôè-

ëîêîêêè (Staphylococcus Àureus 209p, 1) è ãðàìîòðèöà-

òåëüíûå ïàëî÷êè (Sh. Flexneri 6858, E. Coli 0 – 55).

Ðàñòâîðû ñîåäèíåíèé è êîíòðîëüíîãî ïðåïàðàòà ãîòî-

âèëè â ÄÌÑÎ â ðàçâåäåíèè 1:20. Â ÷àøêàõ Ïåòðè ñ ïî-

ñåâàìè âûøåóêàçàííûõ øòàììîâ ìèêðîîðãàíèçìîâ

íàíîñèëè ðàñòâîðû èñïûòóåìûõ âåùåñòâ ïî 0,1 ìë.

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

çîíû îòñóòñòâèÿ ðîñòà ìèêðîîðãàíèçìîâ íà ìåñòå íà-

íåñåíèÿ ñîåäèíåíèÿ ïîñëå ñóòî÷íîãî âûðàùèâàíèÿ

òåñò-êóëüòóð â òåðìîñòàòå ïðè 37 °C. Â êà÷åñòâå ïîëî-

æèòåëüíîãî êîíòðîëÿ â àíàëîãè÷íûõ óñëîâèÿõ èñïîëü-

çîâàëè ëåêàðñòâåííûé ïðåïàðàò ôóðàçîëèäîí [10] ñ

ó÷åòîì êîëè÷åñòâà àêòèâíîãî âåùåñòâà â òàáëåòêàõ ïðå-

ïàðàòà (ïðîèçâîäñòâî ÎÀÎ “Áîðèñîâñêèé çàâîä ìåäè-

öèíñêèõ ïðåïàðàòîâ”, Ðåñïóáëèêà Áåëàðóñü, ã. Áîðèñîâî).

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî 2-ìåòîêñèôåíèëüíûå

ïðîèçâîäíûå XV – XXII ïðîÿâëÿþò ñëàáóþ àíòèáàê-

òåðèàëüíóþ àêòèâíîñòü òîëüêî â îòíîøåíèè ãðàìîò-

ðèöàòåëüíûõ ìèêðîîðãàíèçìîâ (d = 10 – 11 ìì). Â îò-

ëè÷èå îò íèõ, ýòîêñèôåíèëüíûå ïðîèçâîäíûå îáëàäà-

þò àíàëîãè÷íîé àêòèâíîñòüþ â îòíîøåíèè âñåõ

èñïîëüçîâàííûõ øòàììîâ ìèêðîîðãàíèçìîâ, çà èñ-

êëþ÷åíèåì ñîåäèíåíèé XXIX, XXX, êîòîðûå îêàçû-

âàþò óìåðåííîå äåéñòâèå íà ãðàìïîëîæèòåëüíûå ìèê-

ðîáû, ïîäàâëÿÿ èõ ðîñò â çîíå äèàìåòðîì 16 – 18 ìì

(òàáë. 3).

Ñðàâíèòåëüíî àêòèâíûìè îêàçàëèñü 2-ïðîïîêñèôå-

íèëüíûå ïðîèçâîäíûå XXXIII – XXXVI è XXXVIII,

ïîäàâëÿþùèå ðîñò âñåõ èñïîëüçîâàííûõ ìèêðîîðãà-

íèçìîâ â çîíå ñ äèàìåòðîì 15 – 23 ìì, îäíàêî ïðè

ýòîì çàìåòíî óñòóïàþùèå ôóðàçîëèäîíó (d =

24 – 25 ìì).

Íà îñíîâàíèè ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ äàí-

íûõ âûÿâëåíà âçàèìîñâÿçü ìåæäó õèìè÷åñêîé ñòðóê-

òóðîé è àíòèáàêòåðèàëüíîé àêòèâíîñòüþ â ðÿäó

6-(2	-àëêîêñèôåíèë)-3-àðèë-7H-[1,2,4]òðèàçîëî[3,4-b ]-

[1,3,4]òèàäèàçèíîâ.
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SYNTHESIS AND ANTIBACTERIAL ACTIVITY

OF 3,6-DIARYL-7H-[1,2,4]TRIAZOLO[3,4-b ][1,3,4]THIADIAZINES
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A series of 3,6-diaryl-7H-[1,2,4]triazolo[3,4-b ][1,3,4]thiadiazines containing 2-alkoxyphenyl in position 6 and substituted phenyl radicals in position 3 have

been synthesized by the interaction of 4-amino-5-(2-alkoxyphenyl)-4H-[1,2,4]-triazole-3-thioles with substituted fenacylbromides in the presence of potassi-

um hydroxide or by ingenuous interaction of thiols with fenacylbromides. A relationship between the chemical structure and antibacterial activity of the obta-

ined 6-(2	-alkoxyphenyl)-3-aryl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazines has been established on the basis of biological test results.

Keywords: triazolothiadiazines; synthesis; antibacterial activity.
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Ò à á ë è ö à 3

Àíòèáàêòåðèàëüíàÿ àêòèâíîñòü èçó÷åííûõ ñîåäèíåíèé

Ñîåäèíåíèå

Äèàìåòð çîíû îòñóòñòâèÿ ðîñòà ìèêðîáîâ, ìì

Staphylococcus

209p
Aureus 1

Sh. Flexneri

6858

E. Coli

0 – 55

XXIII 15,3 
 0,6 11,0 
 1,0 10,0 
 0 10,0 
 0

XXIV 10,3 
 0,6 10,0 
 0 10,6 
 0,6 11,3 
 0,6

XXV 10,0 
 0 10,5 
 0,5 10,3 
 0,6 10,5 
 0,5

XXVI 10,0 
 0 10,6 
 0,6 10,0 
 1,0 10,0 
 1,0

XXVII 10,0 
 1,0 10,3 
 0,6 12,3 
 0,6 11,6 
 0,6

XXVIII 14,6 
 1,5 10,0 
 0 11,3 
 0,6 10,0 
 0

XXIX 16,0 
 1,0 16,0 
 2,0 10,0 
 0 10,6 
 0,6

XXX 17,6 
 1,5 18,0 
 1,0 13,0 
 1,0 10,0 
 0

XXXI 10,0 
 0 10,0 
 1,0 13,6 
 1,5 10,0 
 1,0

XXXII 10,0 
 1,0 10,0 
 1,0 11,3 
 0,6 11,3 
 0,6

XXXIII 22,0 
 2,0 23,6 
 1,5 17,0 
 1,0 15,6 
 1,5

XXXIV 18,6 
 1,5 18,0 
 1,0 15,3 
 0,6 16,0 
 1,0

XXXV 20,0 
 2,0 19,6 
 1,5 16,0 
 1,0 16,3 
 0,6

XXXVI 17,0 
 1,0 19,0 
 1,0 15,6 
 0,5 16,0 
 1,0

XXXVII 12,3 
 0,6 10,0 
 0 13,6 
 0,6 11,0 
 1,0

XXXVIII 18,0 
 1,0 18,3 
 0,6 17,0 
 1,0 15,3 
 0,6

XXXIX 13,3 
 0,6 12,0 
 1,0 12,5 
 0,5 12,0 
 0

XL 11,0 
 0 10,0 
 0

Ôóðàçîëèäîí 25,0 
 2,0 24,6 
 1,5 24,0 
 1,0 24,0 
 2,0


