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ÏÐÎÄÓÊÒÛ ÂÇÀÈÌÎÄÅÉÑÒÂÈß SnCl
4 
Ñ R-ÁÅÍÇÎÈËÃÈÄÐÀÇÎÍÀÌÈ 

ÁÅÍÇ-(ð-N,N-ÄÈÌÅÒÈËÀÌÈÍÎÁÅÍÇ-)ÀËÜÄÅÃÈÄÎÂ 
Â ÀÖÅÒÎÍÈÒÐÈËÅ

Èçó÷åíî âçàèìîäåéñòâèå SnCl
4
 ñ áåíçîèë(2-ãèäðîêñè-áåíçîèë-)ãèäðàçîíà-

ìè áåíçîéíîãî (HBb, 2-OH-HBb) è ð-N,N-äèìåòèëàìèíîáåíçîéíîãî (HBdb, 
2-OH-HBdb) àëüäåãèäîâ â àöåòîíèòðèëå. Ïîêàçàíî, ÷òî ñ HBb âûäåëÿåòñÿ 
èñõîäíûé ãèäðàçîí (1), à ñ îñòàëüíûìè ãèäðàçîíàìè âûäåëåíû êîìïëåêñû 
[SnCl

4
(2-OH-HBb)]·1,5CH

3
CN (2), [SnCl

4
(Bdb·H)](3), [SnCl

4
(2-OH-Bdb·H)]

 
(4), 

ñîñòàâ è ñòðîåíèå êîòîðûõ óñòàíîâëåíû ìåòîäàìè ýëåìåíòíîãî àíàëèçà, èç-
ìåðåíèåì ýëåêòðîïðîâîäíîñòè (íèòðîáåíçîë), à òàêæå òåðìîãðàâèìåòðèè, 
ýëåêòðîííîé è ÈÊ ñïåêòðîñêîïèè. Ïîêàçàíî, ÷òî â (2–4) ðåàëèçóåòñÿ áè-
äåíòàòíàÿ O

(C=O/C-O)
, N

(CH=N)
-êîîðäèíàöèÿ ëèãàíäà ñî ñòàáèëèçàöèåé êàê êå-

òîííîé (Î
Ñ=Î

, (2)), òàê è åíîëüíîé (Î
Ñ-Î

, (3, 4)) ôîðì. Â êîìïëåêñàõ (3, 4) 
ëîêàëèçóþùèéñÿ íà êîîðäèíàöèîííîì óçëå îëîâà îòðèöàòåëüíûé çàðÿä 
êîìïåíñèðóåòñÿ çà ñ÷¸ò ïðîòîíèðîâàíèÿ òðåòè÷íîãî àòîìà àçîòà àëüäåãèä-
íîãî ôðàãìåíòà ãèäðàçîíîâ.

Êëþ÷åâûå ñëîâà: êèñëîòà Ëüþèñà (SnCl
4
), îëîâî (IV), ãèäðàçîíû, 

êîîðäèíàöèîííûå ñîåäèíåíèÿ.

Èçâåñòíî, ÷òî àðîèëãèäðàçîíû àðîìàòè÷åñêèõ àëüäåãèäîâ, êàê õåëàòè-
ðóþùèå ïîëèäåíòàòíûå ëèãàíäû, îòëè÷àþòñÿ ñêëîííîñòüþ ê òàóòîìåðíûì 
ïðåâðàùåíèÿì è ðàçíîîáðàçíûì ñïîñîáàì êîîðäèíàöèè ê êîìïëåêñîîáðà-
çîâàòåëÿì ðàçëè÷íîãî ýëåêòðîííîãî ñòðîåíèÿ [1].

Õàðàêòåðíî, ÷òî ââåäåíèå çàìåñòèòåëåé êàê â àëüäåãèäíûé, òàê è â ãè-
äðàçèäíûé ôðàãìåíòû èõ ìîëåêóë ñóùåñòâåííî ñêàçûâàåòñÿ íà ñîñòàâå, 
ñòðîåíèè è äàæå íà âîçìîæíîñòè îáðàçîâàíèÿ êîìïëåêñîâ, ïðè÷¸ì äëÿ 
îäíîãî îïðåäåë¸ííîãî öåíòðàëüíîãî àòîìà [2].

Ðàíåå íàìè áûëî èçó÷åíî âçàèìîäåéñòâèå áåíçîèë(2-ãèäðîêñè-áåíçîèë-) 
ãèäðàçîíîâ 2-ãèäðîêñèàðèëàëüäåãèäîâ (H

2
L) ñî SnCl

4
 â àöåòîíèòðèëå (Solv) 

è óñòàíîâëåíî, ÷òî â êîìïëåêñàõ îëîâà (IV) ðåàëèçóåòñÿ ìîëüíîå ñîîòíî-
øåíèå Sn:HL=1:1 ñ òðèäåíòàòíîé  êîîðäèíàöèåé êåòîííîé ôîðìû ëèãàí-
äà — [SnCl

3
(HL)]·nSolv (n=0, 1, 2) ÷åðåç àòîì àçîòà àçîìåòèíîâîé è àòîìû 

êèñëîðîäà êàðáîíèëüíîé è îêñèãðóïï àëüäåãèäíîãî ôðàãìåíòà [3].
Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî ïðîñëåäèòü âëèÿíèå çàìåíû àëüäå-

ãèäíîãî ôðàãìåíòà â ìîëåêóëàõ H
2
L íà ñîñòàâ, ñòðîåíèå è ñâîéñòâà ïðî-
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äóêòîâ èõ âçàèìîäåéñòâèÿ ñî SnCl
4
 â àöåòîíèòðèëå. Ïîýòîìó â êà÷åñòâå 

îáúåêòîâ èññëåäîâàíèÿ áûëè âûáðàíû áåíçîèë(2-ãèäðîêñè-áåíçîèë-)ãèäðà-
çîíû áåíçîéíîãî (HBb, 2-OH-HBb) è p-N,N-äèìåòèëàìèíîáåíçîéíîãî(HBdb, 
2-OH-HBdb) àëüäåãèäîâ. Èõ ñèíòåçèðîâàëè ðåàêöèåé êîíäåíñàöèè ãèäðà-
çèäîâ áåíçîéíîé è 2-ãèäðîêñèáåíçîéíîé êèñëîò è ñîîòâåòñòâóþùèõ àëüäå-
ãèäîâ â ìåòàíîëå êèñëîòíûì êàòàëèçîì ïî îáùåé ìåòîäèêå [4]. Âûõîä: 76, 
86, 78, 80   äëÿ HBb, 2-OH-HBb, HBdb, 2-OH-HBdb ñîîòâåòñòâåííî. ×èñòî-
òó ïîëó÷åííûõ ãèäðàçîíîâ êîíòðîëèðîâàëè ìåòîäîì ÒÑÕ íà ïëàñòèíêàõ 
Silufol UV-254 â ýëþåíòå õëîðîôîðì : ìåòàíîë = 20 : 1. Èäåíòèôèêàöèþ 
ïðîâîäèëè ïî t

ïë. 
(210, 256îÑ äëÿ HBb, 2-OH-HBb  è 181, 275îÑ äëÿ HBdb, 

2-OH-HBdb ñîîòâåòñòâåííî).
Ñèíòåç ïðîäóêòîâ âçàèìîäåéñòâèÿ SnCl

4
 (1-4) ñ ãèäðàçîíàìè HBb(1), 

2-ÎÍ-HBb(2), HBdb(3), 2-OH-HBdb (4) îñóùåñòâëÿëè ñëåäóþùèì îáðàçîì: 
ê íàñûùåííûì ïðè t

êèï.
 àöåòîíèòðèëüíûì ðàñòâîðàì 0,001 ìîëü ëèãàí-

äîâ (HBb, HBdb) â 10ìë àöåòîíèòðèëà è âçâåñÿì, ñîäåðæàùèì 0,001 ìîëü 
2-OH-HBb è  2-OH-HBdb â 15 è 20ìë ðàñòâîðèòåëÿ ñîîòâåòñòâåííî, ïðè-
áàâëÿëè ïðè íåïðåðûâíîì ïåðåìåøèâàíèè SnCl

4
 â êîëè÷åñòâå 0,001ìîëü 

(0,12ìë) äëÿ ïîëó÷åíèÿ ïðîäóêòîâ (1), (3), (4) è 0,002 ìîëü (0,24ìë) äëÿ 
ïîëó÷åíèÿ ïðîäóêòà (2). Ðàñòâîðû (1), (2) è (3) âûäåðæèâàëè ïðè t = 50îÑ 
äî íà÷àëà êðèñòàëëèçàöèè, à äëÿ âûäåëåíèÿ (4) èç ñîîòâåòñòâóþùåãî ðàñ-
òâîðà  îòãîíÿëè ðàñòâîðèòåëü äî îáú¸ìà 10ìë. Çàòåì âñå ðåàêöèîííûå 
ñìåñè  îñòàâëÿëè äëÿ èçîòåðìè÷åñêîãî èñïàðåíèÿ ïðè t

êîìí.
 äëÿ ïîëíîòû 

îñàæäåíèÿ. Ïîëó÷åííûå îñàäêè îòäåëÿëè íà ôèëüòðå Øîòòà, ïðîìûâàëè 
ýôèðîì è ñóøèëè ïðè t = 80!Ñ äî ïîñòîÿííîé ìàññû. Âñå ñîåäèíåíèÿ (1-4) 
áûëè ïðîàíàëèçèðîâàíû íà ñîäåðæàíèå îëîâà è õëîðà. Îêàçàëîñü, ÷òî 
(1) ïðåäñòàâëÿåò ñîáîé èñõîäíûé ãèäðàçîí HBb (âûõîä 89%). Ðåçóëüòàòû 
ýëåìåíòíîãî àíàëèçà è ìîëÿðíîé ýëåêòðîïðîâîäíîñòè (") ñîåäèíåíèé (2–4) 
ïðèâåäåíû â òàáë. 1.

Òàáëèöà 1

 
Äàííûå ýëåìåíòíîãî àíàëèçà è çíà÷åíèÿ ìîëÿðíîé ýëåêòðîïðîâîäíîñòè (2-4)

¹ Áðóòòî-ôîðìóëà

Íàéäåíî

âû÷èñëåíî
"(íèòðîáåíçîëà), 
Îì-1#ñì2#ìîëü-1 Âûõîä, %

%Cl %Sn

2
Ñ

14 
H

13 
N

2
O

2
SnCl

4 

#1,5CH
3
CN

24,98
25,24

21,31
21,11

6,0 67

3 Ñ
16
H

17
N

3
OSnCl

4

26,73
26,89

22,67
22,49

5,8 81,4

4 Ñ
16
H

16
N

3
O

2
SnCl

4

25,94
26,10

21,50
21,83

5,6 76,3

Â ðàáîòå èñïîëüçîâàíû SnCl
4
 “îñ÷” ($=2,03 ã/ìë), ãèäðàçèäû áåíçîé-

íîé è 2-ãèäðîêñèáåíçîéíîé êèñëîò êâàëèôèêàöèè “÷”, áåíçîéíûé è p-N,N-
äèìåòèëàìèíîáåíçîéíûé àëüäåãèäû êâàëèôèêàöèè “÷”. Îðãàíè÷åñêèå ðàñ-
òâîðèòåëè î÷èùàëè è àáñîëþòèðîâàëè ïî ìåòîäèêàì [5].
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Ïîëó÷åííûå ñîåäèíåíèÿ àíàëèçèðîâàëè íà õëîð — ìåðêóðîìåòðè÷åñêè [6] è 
îëîâî — ìåòîäîì àòîìíî-ýìèññèîííîé ñïåêòðîñêîïèè ñ èíäóêòèâíî ñâÿçàííîé 
ïëàçìîé (ICP) íà ïðèáîðå «Optima–2100 DV» ôèðìû «Perkin–Elmer».

ÈÊ-ñïåêòðû ïîãëîùåíèÿ (4000–400ñì–1) ëèãàíäîâ è êîìïëåêñîâ, òà-
áëåòèðîâàííûõ ñ KBr, çàïèñûâàëè íà ñïåêòðîôîòîìåòðå Specord 75 IR è 
Shimadzu FTIR-8400S. 

Òåðìîãðàâèìåòðè÷åñêèå èññëåäîâàíèÿ ïðîâîäèëè íà Q-äåðèâàòîãðàôå ñè-
ñòåìû Ïàóëèê-Ïàóëèê-Ýðäåé. Îáðàçöû íàãðåâàëè íà âîçäóõå îò 20 äî 1000!Ñ 
ñî ñêîðîñòüþ 10 ãðàä/ìèí. Íàâåñêà âåùåñòâà 50 ìã, äåðæàòåëü îáðàçöà — 
ïëàòèíîâûé òèãåëü áåç êðûøêè, ýòàëîí — ïðîêàëåííûé îêñèä àëþìèíèÿ.

Óäåëüíóþ ýëåêòðîïðîâîäíîñòü 10–3 Ì ðàñòâîðîâ ñîåäèíåíèé 2–4 èç-
ìåðÿëè â íèòðîáåíçîëå ñ ïîìîùüþ öèôðîâîãî èçìåðèòåëÿ C.L.R.E. 7–8, 
òèï ýëåêòðîëèòà îïðåäåëÿëè â ñîîòâåòñòâèè ñ òàáëèöàìè [7]. Ýëåêòðîííûå 
ñïåêòðû ðàñòâîðîâ ãèäðàçîíîâ è  êîìïëåêñîâ (2–4) â ÄÌÔÀ ñíèìàëè íà 
ñïåêòðîôîòîìåòðå Specord UV–VIS.

Îáñóæäåíèå ðåçóëüòàòîâ

Íà îñíîâàíèè äàííûõ ýëåìåíòíîãî àíàëèçà è t
ïë.

 áûëî óñòàíîâëåíî, ÷òî 
êîìïëåêñîîáðàçîâàíèå ñî  SnCl

4
 íàáëþäàåòñÿ òîëüêî â ñëó÷àå ãèäðàçîíîâ 

2-ÎÍ-HBb, HBdb è  2-OH-HBdb (òàáë.1). Â ñîîòâåòñòâóþùèõ êîìïëåêñàõ 
(2-4) ðåàëèçóåòñÿ îäèíàêîâîå  ìîëüíîå ñîîòíîøåíèå Sn : ëèãàíä : Cl = 
1 : 1 : 4. Ïî ðåçóëüòàòàì èçìåðåíèÿ ýëåêòðîïðîâîäíîñòè â íèòðîáåíçîëå 
(DN

SbCl5
 = 4,4) (òàáë. 1) îíè ÿâëÿþòñÿ íåýëåêòðîëèòàìè ñîñòàâà [SnCl

4
(2-OH-

HBb)]#1,5CH
3
CN (2), [SnCl

4
(Bdb·H)] (3), [SnCl

4
(2-OH-Bdb·H)] (4). Êîìïëåêñû 

õîðîøî ðàñòâîðèìû â ÄÌÔÀ, ÄÌÑÎ è àöåòîíèòðèëå, ñðåäíå — â ìåòàíîëå 
è íèòðîáåíçîëå (Ñ=1#10-3ìîëü/ë) è íåðàñòâîðèìû â äèýòèëîâîì ýôèðå è 
õëîðîôîðìå. 

Ñïîñîá êîîðäèíàöèè ãèäðàçîíîâ â êîìïëåêñàõ 2–4 äîêàçûâàëè ñðàâíå-
íèåì ÈÊ ñïåêòðîâ ãèäðàçîíîâ è ñîîòâåòñòâóþùèõ êîìïëåêñîâ ñ èñïîëüçî-
âàíèåì ëèòåðàòóðíûõ äàííûõ [8–10].

Ïðè ñðàâíåíèè ÈÊ ñïåêòðîâ 2-OH-HBb è (2) áûëè îòìå÷åíû ñëåäóþùèå 
èçìåíåíèÿ: ïîëîñû ïîãëîùåíèÿ %(NH), %(C=O), %(CÍ=N) è &(NH) íåñêîëü-
êî ñìåùàþòñÿ â íèçêî÷àñòîòíóþ îáëàñòü. Ïðè ýòîì âàëåíòíûå êîëåáàíèÿ 
ÎÍ-ãðóïïû  ãèäðàçèäíîãî  ôðàãìåíòà ñîõðàíÿþòñÿ è ïîÿâëÿþòñÿ íîâûå 
ïîëîñû — %(Sn'N) è %(Sn'O). Òàêèì îáðàçîì, èñõîäÿ èç òèïà èîííîãî 
ðàñïàäà è ñîñòàâà êîìïëåêñà, ëèãàíä â í¸ì êîîðäèíèðóåòñÿ â êåòîííîé 
ôîðìå è ñâÿçûâàåòñÿ ñ îëîâîì ÷åðåç àòîìû àçîòà àçîìåòèíîâîé è êèñëîðîäà 
êàðáîíèëüíîé ãðóïï (òàáë. 2):

Ïðîäóêòû âçàèìîäåéñòâèÿ SnCl
4  

ñ ãèäðàçîíàìè â àöåòîíèòðèëå
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Ñðàâíèòåëüíûé àíàëèç ÈÊ ñïåêòðîâ 2 è 3, 4 â îáëàñòè êîëåáà-
íèé ïîòåíöèàëüíûõ äîíîðíûõ öåíòðîâ ïîêàçàë, ÷òî,  íåñìîòðÿ íà 
îäèíàêîâîå ìîëüíîå ñîîòíîøåíèå Sn : ëèãàíä : Cl = 1 : 1 : 4 â ýòèõ 
êîìïëåêñàõ, îíè ðåçêî îòëè÷àþòñÿ. Òàê â ñïåêòðàõ (3, 4) â îòëè÷èå 
îò (2) îòñóòñòâóþò ÷àñòîòû %(NH) è &(NH), à â îáëàñòè 1605-1672ñì-1 

íàáëþäàþòñÿ íå òðè ïîëîñû %(C=O), %(CÍ=N) è &(ÑH), à òîëüêî äâå 
ïîñëåäíèå. Ýòî ìîæíî îáúÿñíèòü òåì, ÷òî â êîìïëåêñå (2) ðåàëèçóåòñÿ 
àìèäíàÿ ôîðìà ëèãàíäà, à â 3, 4 — èìèäíàÿ, ÷òî íàõîäèò ïîäòâåðæäå-
íèå â ïîÿâëåíèè â èõ ÈÊ-ñïåêòðàõ íîâîé ïîëîñû %(Sn-O). Çàìûêàíèå 
ïÿòè÷ëåííîãî ìåòàëëîöèêëà, ó÷èòûâàÿ ýíåðãåòè÷åñêóþ âûãîäíîñòü 
õåëàòîîáðàçîâàíèÿ, ïðîèñõîäèò ñ ó÷àñòèåì àçîìåòèíîâîãî àòîìà àçî-
òà, íà ÷òî óêàçûâàåò ïîÿâëåíèå %(Sn'N). Ñ ó÷¸òîì âûøåèçëîæåííîãî 
è ïîÿâëåíèåì â ñïåêòðàõ (3, 4) íîâûõ èíòåíñèâíûõ ïîëîñ «òðåòè÷íîé 
àììîíèéíîé ãðóïïû» â îáëàñòè 2330 — 2340ñì-1 [8], ìîæíî ïðåäïî-
ëîæèòü, ÷òî ïðîèñõîäèò ïðîòîíèðîâàíèå âûñîêîîñíîâíîãî àòîìà àçîòà 
(-N(CH

3
)
2
). Ïðè ýòîì âîçíèêíîâåíèå íà í¸ì ïîëîæèòåëüíîãî çàðÿäà 

êîìïåíñèðóåòñÿ îòðèöàòåëüíûì, ñîñðåäîòî÷åííûì íà êîîðäèíàöèîí-
íîì óçëå SnCl

4
ON. Ñëåäîâàòåëüíî, êîìïëåêñàì (3, 4) ñîîòâåòñòâóåò 

ñëåäóþùàÿ ñõåìà ñòðîåíèÿ:

Ðàçëè÷íàÿ ôîðìà ãèäðàçîíîâ â êîìïëåêñàõ (2-4) áûëà ïîäòâåðæäåíà 
äàííûìè ýëåêòðîííûõ ñïåêòðîâ, ïðè èññëåäîâàíèè êîòîðûõ ïðîñëåæè-
âàåòñÿ ñëåäóþùàÿ çàêîíîìåðíîñòü: ìàêñèìóìû âñåõ ïîëîñ ïîãëîùåíèÿ 
êîìïëåêñîâ ("

max
) ñìåùåíû â äëèííîâîëíîâóþ îáëàñòü, â òîì ÷èñëå è 

îáóñëîâëåííûõ âíóòðèëèãàíäíûì ïåðåíîñîì çàðÿäà ñ ()(* CH=N ñâÿ-
çè â îáëàñòè 300-400íì [11], (òàáë. 3). Ñëåäóåò îòìåòèòü, ÷òî â ñëó÷àå 
êîìïëåêñîâ (3, 4) ñ êîîðäèíàöèåé ëèãàíäîâ â èìèäíîé ôîðìå ñìåùå-
íèå äîñòèãàåò 60-65 íì, ïî ñðàâíåíèþ ñ (2) (àìèäíàÿ ôîðìà), ãäå îíî 
ñîñòàâëÿåò 42 íì. Âåðîÿòíî, çà ñ÷¸ò óäëèíåíèÿ ñîïðÿæ¸ííîé ñèñòå-
ìû ñâÿçåé ãèäðàçîãðóïïû (-CH=N-N=CH-) â ñïåêòðàõ (3,4) ïðîèñõîäèò 
ñäâèã ìàêñèìóìîâ ïîëîñ ïîãëîùåíèÿ â áîëåå äëèííîâîëíîâóþ îáëàñòü 
(òàáë. 3).

Ïðîäóêòû âçàèìîäåéñòâèÿ SnCl
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Òàáëèöà 3.

Ïîëîñû ïîãëîùåíèÿ â ýëåêòðîííûõ ñïåêòðàõ ãèäðàçîíîâ è (2–4).

Ñîåäèíåíèå "
max

, (*#10-3)

2-OH-HBb 290 (18,4) 300 (19,0) 330 (15,6)

[SnCl
4 
(2-OH-HBb)]#1,5CH

3
CN (2) 320 (17,4) 330 (17,0) 372 (15,0)

HBdb 291 (22,0) 303 (21,6) 331 (19,8)

[SnCl
4 
(Bdb#H)] (3) 320 (19,0) 343 (18,6) 396 (16,2)

2-OH-HBdb 295 (18,0) 305 (19,0) 335 (16,5)

[SnCl
4
 (2-OH-Bdb#H)]

 
(4) 325 (17,0) 348 (17,5) 392 (15,5)

Àíàëèç òåðìîãðàâèãðàìì 2–4 ïîêàçàë, ÷òî õàðàêòåð òåðìîëèçà èìååò 
êàê îáùèå ÷åðòû, òàê è îòëè÷èÿ. Òàê, òåðìîëèç (2) íà÷èíàåòñÿ äâóìÿ ýíäî-
ýôôåêòàìè äåñîëüâàòàöèè 1.5 ìîëü CH

3
CN ïðè òåìïåðàòóðàõ 100 è 150îÑ, 

÷òî áûëî äîêàçàíî ðàñ÷¸òàìè ïî ÒÃ (òàáë. 4) è ðåçóëüòàòàìè èçîòåðìè÷å-
ñêîãî çàêàëèâàíèÿ îáðàçöà ïðè t = 160!C (+m

çàêàëêè 
= 10,9%) ñ ïîñëåäóþ-

ùèì åãî àíàëèçîì (íàéäåíî / âû÷èñëåíî äëÿ [SnCl
4
(2-OH-HBb)]: Sn = 23,75 

/ 23,70 %, Cl = 28,56 / 28,36 %). Çàòåì â èíòåðâàëå òåìïåðàòóð 230–310îÑ 
ñëåäóåò äâà ýôôåêòà ñ óáûëüþ ìàññû ïî ÒÃ, ñîîòâåòñòâóþùåé óäàëåíèþ 4 
ìîëü õëîðîâîäîðîäà. 

Òàáëèöà 4.

Ðåçóëüòàòû èññëåäîâàíèÿ òåðìè÷åñêîé óñòîé÷èâîñòè êîìïëåêñîâ (2–4)

Ñîåäèíåíèå
Òåìïåðàòóðíûé 

èíòåðâàë
+T (t

max
,°C),-

+m (ÒÃ), 
%

+m
òåîð

, %

[SnCl
4
(2-OH-HBb)]#

1,5CH
3
CN (2)

70–210(100-,150-)

230–310(260-,280-)

310–460(340-)

460–700(560,)

8

28

10

36

–1,5CH
3
CN =11,0

–4HCl = 26,2

[SnCl
4
(Bdb#H)] (3)

290–310(300-)

310–380(375,)

380–560(-)

560–760(630,)

13

16

10

38

–4HCl = 27,6

[SnCl
4
(2-OH-Bdb#H)] (4)

270–320(310-)

320–400(350-,380-)

400–490(460-)

490–760(530,,620,)

12

16

8

44

–4HCl = 26,8
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Â îòëè÷èå îò 2, êîìïëåêñû 3, 4 òåðìè÷åñêè óñòîé÷èâû âïëîòü äî òåì-
ïåðàòóðû 270–290!Ñ (òàáë. 4). Çàòåì ïðîèñõîäèò óäàëåíèå 4 ìîëü HCl â 
äâà ýòàïà, ìåæäó êîòîðûìè îòñóòñòâóåò òåðìè÷åñêè ñòàáèëüíûé ó÷àñòîê. 
Äàëüíåéøèå ýôôåêòû ñ óáûëüþ ìàññû íà òåðìîãðàâèãðàììàõ ñâÿçàíû ñ èõ 
îêèñëèòåëüíîé òåðìîäåñòðóêöèåé, êîòîðàÿ çàêàí÷èâàåòñÿ, ïî âñåé âåðîÿò-
íîñòè, îáðàçîâàíèåì SnO

2 

Âûâîäû

Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ áûëî óñòàíîâëåíî, ÷òî ââåäåíèå 
çàìåñòèòåëåé â ãèäðàçèäíûé è àëüäåãèäíûé ôðàãìåíòû ìîëåêóëû áåíçîèë-
ãèäðàçîíà áåíçàëüäåãèäà (HBb) ñóùåñòâåííî ñêàçûâàåòñÿ íà ñïîñîáíîñòè ê 
êîìïëåêñîîáðàçîâàíèþ ïî îòíîøåíèþ ê SnCl

4
:

â îòëè÷èå îò HBb ñ 2-OH-HBb,  HBdb, 2-OH-HBdb îáðàçóþòñÿ êîì-• 
ïëåêñû ýêâèìîëÿðíîãî ñîñòàâà (2-4);
â êîìïëåêñàõ (2-4) ðåàëèçóåòñÿ îäèíàêîâûé îêòàýäðè÷åñêèé êîîðäè-• 
íàöèîííûé óçåë SnCl

4
ON, íî ñ ðàçëè÷íîé ôîðìîé ëèãàíäà: ñ 2-OH-

HBb—àìèäíàÿ (2), à ñ HBdb, 2-OH-HBdb—èìèäíàÿ (3, 4);
â êîìïëåêñàõ 3, 4 ïðîèñõîäèò ïðîòîíèðîâàíèå àòîìà àçîòà ãðóïïû • 
(-NÍ+(CH

3
)
2
), çàðÿä êîòîðîé êîìïåíñèðóåòñÿ îòðèöàòåëüíûì, ñîñðå-

äîòî÷åííûì íà êîîðäèíàöèîííîì óçëå îëîâà, ïîäîáíî óñòàíîâëåííî-
ìó ðàíåå äëÿ êîìïëåêñîâ Sn(IV) ñ ïèðèäèíîèëãèäðàçîíàìè 2-ãèäðîê-
ñèàðèëàëüäåãèäîâ [12].
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ÏÐÎÄÓÊÒÈ ÂÇÀªÌÎÄ²¯ SNCL
4  

Ç R-ÁÅÍÇÎ¯ËÃ²ÄÐÀÇÎÍÀÌÈ ÁÅÍÇ-
(P-N,N -ÄÈÌÅÒÈËÀÌ²ÍÎÁÅÍÇ)ÀËÜÄÅÃ²Ä²Â Â ÀÖÅÒÎÍ²ÒÐÈË²

Ðåçþìå
Âèâ÷åíà âçàºìîä³ÿ SnCl

4 
 ç áåíçî¿ë-(ñàë³öèëî¿ë)ã³äðàçîíàìè áåíçîéíîãî (HBb, 

2-OH-HBb) òà ïàðà-äèìåòèëàì³íîáåíçîéíîãî (HBdb, 2-OH-HBdb) àëüäåã³ä³â 
â àöåòîí³òðèë³. Ïîêàçàíî, ùî ç HBb âèä³ëÿºòüñÿ ïî÷àòêîâèé ã³äðàçîí (1), à 
ç ³íøèìè ã³äðàçîíàìè âèä³ëåí³ êîìïëåêñè [SnCl

4
(2-OH-HBb)] 1,5CH

3
CN(2), 

[SnCl
4
(Bdb H)](3), [SnCl

4
(2-OH-Bdb H)]

 
(4), ñêëàä òà áóäîâà ÿêèõ âñòàíîâëåíî ìå-

òîäàìè åëåìåíòíîãî àíàë³çó, âèì³ðþâàííÿì åëåêòðîïðîâ³äíîñò³ (í³òðîáåíçîë), à 
òàêîæ òåðìîãðàâ³ìåòð³¿, åëåêòðîííî¿ òà ²× ñïåêòðîñêîï³¿. Ïîêàçàíî, ùî â (2-4) 
ðåàë³çóºòüñÿ á³äåíòàòíà O

(C=O/C-O)
,N(

CH=N)
-êîîðäèíàö³ÿ ë³ãàíäà ç³ ñòàá³ë³çàö³ºþ ÿê 

êåòîííî¿ (Î
Ñ=Î

, (2)), òàê ³ ºíîëüíî¿ (Î
Ñ-Î

, (3, 4)) ôîðì. Íåãàòèâíèé çàðÿä, ÿêèé 
ëîêàë³çóºòüñÿ íà êîîðäèíàö³éíîìó âóçë³ îëîâà â (3,4), ñòàá³ë³çóºòüñÿ çà ðàõóíîê 
ïðîòîíóâàííÿ òðåòè÷íîãî àòîìà àçîòó àëüäåã³äíîãî ôðàãìåíòà ã³äðàçîíà.

Êëþ÷îâ³ ñëîâà: êèñëîòà Ëüþ¿ñà (SnCl
4
), ñòàíóì (IV), ã³äðàçîíè, êîîðäèíàö³éí³ 

ñïîëóêè.

N. V. Shmatkova1
,
 I. I. Seifullina1, V. G. Sogomonyan1 Samburskii S. E.2

1 Odessa National University, department of general chemistry and polymers, 
Dvoryanskaya St., 2, Odessa, 65026
2 Central Customs Directorate of laboratory reseach and expert works, 
Gaydara St., 21a, Odessa

PRODUCTS OF INTERACTION OF SNCL
4
 WITH 

R-BENZOYLHYDRAZONES OF BENZ — 
(PARA-N, N-DIMETILAMINOBENZ) ALDEHYDES IN ACETONITRILE

Summary
The interaction of SnCl

4
 with benzoyl-(salicyloyl) hydrazones of benz-(HBb, 2-OH-

HBb) and p-dimetilaminobenz- (HBdb, 2-OH-HBdb) aldehydes in acetonitrile hàve 
been studied. It  has been shown, that with HBb the initial hydrazone(1) and with 
other hydrazones hàve been isolated complexes [SnCl

4
(2-OH-HBb)] 1,5CH

3
CN (2), 

[SnCl
4
(Bdb H)] (3), [SnCl

4
(2-OH-Bdb H)] (4), the composition and structure of which 

is determined by methods of elemental analysis, conductivity measurements (in 
nitrobenzene), as well as methods of thermogravimetry, electronic and IR spec-
troscopy. It has been shown, that in (2-4) is implemented bidentate O

(C = O/CO)
, N

(CH 

= N)
 coordination of ligand with the stabilization of both the ketone (O

C = O
, 2), and 

enolic (O
C-O

, 3, 4) forms. In 3, 4 the negative charge is located on the coordination 
site of  tin is compensated due to protonation of the tertiary nitrogen atom of al-
dehyde fragment. 

Key words: Lewis acid (SnCl
4
), tin (IV), hydrazones, coordination compounds.
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