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ìåòð³¿ çä³éñíåíî äîñë³äæåííÿ ã³äðîë³çó êîìïëåêñíî¿ ñïîëóêè äèðåí³þ(²²²) ç -àëà-

í³íîì òà çàïðîïîíîâàíî ìàðøðóò éîãî ïðîõîäæåííÿ. Àíàë³ç åëåêòðîííèõ ñïåêòð³â

ïîãëèíàííÿ (ÅÑÏ) ðîç÷èíó öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2 ó ô³ç³îëîã³÷íîìó ðîç÷èí³
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Âñòóï

Ðàí³øå áóëî ïîêàçàíî [1], ùî ãàëîãåíîêàð-
áîêñèëàòè äèðåí³þ(²²²) ìîæóòü ïðîÿâëÿòè ïðî-
òèïóõëèííó [2], öèòîñòàá³ë³çóþ÷ó, àíòèðàäèêàëü-
íó [3,4] àêòèâí³ñòü, à ïðîòå¿íîãåíí³ àì³íîêèñ-
ëîòè, ùî âèêîðèñòîâóþòüñÿ ÿê ë³ãàíäè, ñïðè-
ÿþòü ïîñèëåííþ ³ñíóþ÷èõ òà ïîÿâ³ íîâèõ òèï³â
á³îëîã³÷íî¿ àêòèâíîñò³ [1]. Âèçíà÷åííÿ ñòàá³ëü-
íîñò³ òàêèõ ñïîëóê ó âîäíèõ ðîç÷èíàõ º âàæëè-
âèì ïàðàìåòðîì äëÿ á³îëîã³÷íî àêòèâíèõ ðå÷î-
âèí ³ äîçâîëÿº ðîçøèðèòè óÿâëåííÿ ïðî ñò³éê³ñòü
êîìïëåêñíèõ ñïîëóê ðåí³þ(²²²) äëÿ á³îëîã³÷íèõ
äîñë³äæåíü ó ô³ç³îëîã³÷íèõ óìîâàõ.

Ó ðîáîò³ [5] áóëî çä³éñíåíî äîñë³äæåííÿ
ã³äðîë³çó öèñ-òåòðàõëîðîäè--êàðáîêñèëàò³â
äèðåí³þ(III) ç àë³ôàòè÷íèìè åêâàòîð³àëüíèìè
ë³ãàíäàìè ìåòîäàìè åëåêòðîííî¿ àäñîðáö³éíî¿,
²×-ñïåêòðîñêîï³¿ òà pH-ìåòð³¿. Áóëî ïîêàçàíî,
ùî ã³äðîë³ç º áàãàòîñòàä³éíèì ïðîöåñîì ³ çàï-
ðîïîíîâàíî ìàðøðóò éîãî ïðîõîäæåííÿ, çã³äíî
ç ÿêèì íà ïåðøîìó åòàï³ â³äáóâàºòüñÿ ïîñòóïî-

âà çàì³íà õëîðèäíèõ ë³ãàíä³â êîìïëåêñíî¿ ñïî-
ëóêè íà ìîëåêóëè âîäè ç ïîäàëüøèì ¿õ äåïðîòî-
íóâàííÿì, à ï³ñëÿ öüîãî – ïåðåòâîðåííÿ ñïîëóê
Re(III) ó ïîõ³äí³ Re(IV) ç ðîçðèâîì çâ’ÿçêó
Re–Re.

Äëÿ àì³íîêèñëîòíèõ êîìïëåêñ³â ðåí³þ(²²²)
òàê³ äîñë³äæåííÿ ùå íå áóëè ïðîâåäåí³, õî÷à ¿õ
á³îàêòèâí³ñòü çà ïîïåðåäí³ìè äàíèìè [6] ìîæå
ïåðåâèùóâàòè àêòèâí³ñòü âêàçàíèõ ðàí³øå àëê³ë-
êàðáîêñèëàò³â äèðåí³þ(²²²). Òîìó çàâäàííÿì äà-
íîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ ïðîöåñó ã³äðî-
ë³çó îäíîãî ç öèñ-òåòðàãàëîãåíîäè--àì³íîêàð-
áîêñèëàò³â äèðåí³þ(III), à ñàìå á³ñ-ä³àêâà-öèñ-
òåòðàõëîðîäè--àëàí³íàòîäèðåí³é(III) õëîðèäó
(ðèñ. 1), ñèíòåçîâàíîãî ó íàø³é ëàáîðàòîð³¿ [7],
òîìó ùî ñïîëóêè ö³º¿ êîíô³ãóðàö³¿ ïðîÿâëÿþòü
øèðîêå êîëî á³îëîã³÷íî¿ àêòèâíîñò³, à òàêîæ
äîáðå ðîç÷èíÿþòüñÿ ó âîä³.

Ðàí³øå áóëî ïîêàçàíî [6], ùî çà óìîâ àíà-
ë³çó ìîíîêðèñòàëó (á³ëÿ 220 K ó ñòðóì³ ð³äêîãî
àçîòó) ï³ñëÿ ïåðåêðèñòàë³çàö³¿ ó áåçâîäíîìó àöå-
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òîí³ äëÿ àì³íîêèñëîòíèõ êîìïëåêñ³â äèðåí³þ(²²²)
â³äáóâàºòüñÿ ÷àñòêîâå àáî ïîâíå çàì³ùåííÿ ëà-
á³ëüíèõ ìîëåêóë âîäè íà õëîðèäí³ ë³ãàíäè, ó ðå-
çóëüòàò³ ÷îãî çà äàíèìè ðåíòãåíîñòðóêòóðíîãî
àíàë³çó óòâîðþºòüñÿ íåçàðÿäæåíèé êîìïëåêñ
ñêëàäó öèñ-[Re2(-Ala)2Cl6]1,5H2O. Åêñïåðèìåí-
òàëüí³ äàí³, îäåðæàí³ ó ïîïåðåäí³õ ðîáîòàõ [8],
âêàçóþòü íà ³ñíóâàííÿ ó ðåàêö³éíèõ ðîç÷èíàõ
çàðÿäæåíèõ àì³íîêèñëîòíèõ êîìïëåêñíèõ ñïî-
ëóê, íàïðèêëàä, äëÿ öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2
(åëåêòðîë³ò òèïó 1:2), ùî ì³ñòÿòü ó ñâî¿õ àêñ³-
àëüíèõ ïîëîæåííÿõ äâ³ ìîëåêóëè âîäè òà äâà
çîâí³øíüîñôåðí³ õëîðèä-³îíè.

Âèçíà÷åííÿ ñò³éêîñò³ îáðàíî¿ êîìïëåêñíî¿
ñïîëóêè äèðåí³þ(III) ïðîâîäèëè ó ô³ç³îëîã³÷íî-
ìó ðîç÷èí³, ÿêèé çà ñîëüîâèì ñêëàäîì áëèçü-
êèé äî ïëàçìè êðîâ³ ëþäèíè.

Ìåòîäè äîñë³äæåíü

Åëåêòðîíí³ ñïåêòðè ïîãëèíàííÿ ó ä³àïàçîí³
25000–8500 ñì–1 ðåºñòðóâàëè íà ñïåêòðîôîòî-
ìåòð³ Specord M-40 ó ô³ç³îëîã³÷íîìó ðîç÷èí³.
²×-ñïåêòðè çàïèñóâàëè ó ä³àïàçîí³ 4000–400 ñì–1

ó òàáëåòêàõ KBr íà Ôóð’º-ñïåêòðîìåòð³ ÔÑÌ
1201. Çì³íó ðÍ ðåàêö³éíîãî ðîç÷èíó âèâ÷àëè íà
pH-ìåòð³-ì³ë³âîëüòìåòð³ pH-150 ÌÀ ïðè ô³êñî-
âàí³é òåìïåðàòóð³ 200Ñ ó ô³ç³îëîã³÷íîìó ðîç÷èí³.
Ñïåêòðè ïðîòîííîãî ìàãí³òíîãî ðåçîíàíñó ðå-
ºñòðóâàëè íà ïðèëàä³ Varian VXR-400 ó D2O
(ñòàíäàðò – íàòð³é (òðèìåòèëñèë³ë)ïðîï³îíàò-d4
(ÒÑÏ-d4).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Íàâàæêó äîñë³äæóâàíî¿ êîìïëåêñíî¿ ðå÷î-
âèíè (ìàñà 0,006 ã) ðîç÷èíÿëè ó ô³ç³îëîã³÷íîìó
ðîç÷èí³ (îá’ºì 10 ìë, ðÍ 5,35) òà çà ïîñò³éíî¿
òåìïåðàòóðè (200Ñ) ô³êñóâàëè çà äîïîìîãîþ ÅÑÏ
çì³íó ìàêñèìóìó ïîãëèíàííÿ, ÿêèé â³äïîâ³äàº
*-åëåêòðîííîìó ïåðåõîäó ïî÷âåðíîãî çâ’ÿç-
êó Re–Re öüîãî ñòðóêòóðíîãî òèïó [9].

Àíàë³ç ÅÑÏ ðîç÷èíó ñïîëóêè ó ô³ç³îëîã³-
÷íîìó ðîç÷èí³ (ðèñ. 2) ïîêàçàâ, ùî â³äáóâàºòüñÿ
ïîñòóïîâå çíèæåííÿ îïòè÷íî¿ ãóñòèíè õàðàêòå-
ðèñòè÷íîãî ìàêñèìóìó ïîãëèíàííÿ ïðè
15630 ñì–1 ç 0,30 äî 0,06 çà 3 äîáè. Çíà÷åííÿ

ïåð³îäó íàï³âïåðåòâîðåííÿ, ÿêå âèçíà÷àëîñÿ ÿê
ïðîì³æîê ÷àñó, ïðîòÿãîì ÿêîãî êîíöåíòðàö³ÿ
äîñë³äæåíî¿ ðå÷îâèíè ñêëàäàëà ïîëîâèíó â³ä
âèõ³äíî¿, äîð³âíþº 1,5 äîáè.

Ðèñ. 2. ÅÑÏ öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2 ó ô³ç³îëîã³÷íîìó

ðîç÷èí³ ç ÷àñîì

Ïðè ðîç÷èíåíí³ êëàñòåðíî¿ ñïîëóêè ó ô³ç³î-
ëîã³÷íîìó ðîç÷èí³ ñïî÷àòêó ðîç÷èí áóâ ÿñêðà-
âî-áëàêèòíîãî êîëüîðó, àëå ³íòåíñèâí³ñòü çàáàð-
âëåííÿ çìåíøóâàëàñü ç ÷àñîì, ùî ï³äòâåðäæóº
çìåíøåííÿ çíà÷åííÿ ìàêñèìóìó ïîãëèíàííÿ.
Ï³ñëÿ 3 ä³á ó ñïåêòðàëüí³é êàðòèí³ â³äñóòí³é
ìàêñèìóì ïîãëèíàííÿ ïðè 15630 ñì–1, ùî
ñâ³ä÷èòü ïðî ðóéíóâàííÿ êëàñòåðíîãî ôðàãìåí-
òó Re2

6+.
Äëÿ äîñë³äæåííÿ çì³íè ðÍ ó ïðîöåñ³ ã³äðî-

ë³çó ãîòóâàëè ðîç÷èí, ùî ì³ñòèâ 4 ìã
öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2 ó 40 ìë ô³ç³îëîã³÷-
íîãî ðîç÷èíó. Àíàë³ç îäåðæàíî¿ çàëåæíîñò³
(ðèñ. 3) ïîêàçàâ, ùî ç ÷àñîì â³äáóâàºòüñÿ
çá³ëüøåííÿ êèñëîòíîñò³ ðîç÷èíó (çìåíøåííÿ
pH).

Ïîð³âíÿííÿ ÅÑÏ òà çàëåæíîñò³ ðÍ â³ä ÷àñó
ïîêàçàëî, ùî íà ïåðøèõ åòàïàõ ïåðåá³ãó ã³äðîë³-
çó ìàêñèìóì ïîãëèíàííÿ çìåíøóºòüñÿ íåçíà-
÷íèì ÷èíîì (çà 100 õâ ç 0,3 äî 0,25), à ðÍ, íàâïà-
êè, çà öåé ÷àñ ñóòòºâî çíèæóºòüñÿ (ç 5,35 äî 3).
Îäåðæàí³ äàí³ ñâ³ä÷àòü ïðî òå, ùî íà ïî÷àòêî-
âèõ ñòàä³ÿõ âçàºìîä³¿ ç âîäîþ íå â³äáóâàºòüñÿ
ðóéíóâàííÿ êëàñòåðíîãî ôðàãìåíòó Re2

6+, à ëèøå
çì³íà éîãî ë³ãàíäíîãî îòî÷åííÿ. Òàêà çì³íà ðÍ
ñâ³ä÷èòü ïðî çá³ëüøåííÿ êîíöåíòðàö³¿ ³îí³â H+

ó ðîç÷èí³, ùî, ÿê áóëî îïèñàíî âèùå, â³äáóâàºòü-
ñÿ ó ðåçóëüòàò³ çàì³íè ëàá³ëüíèõ õëîðèäíèõ

Ðèñ. 1. Ôîðìóëà öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2
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ë³ãàíä³â êîìïëåêñíî¿ ñïîëóêè íà OH-ãðóïè âîä-
íîãî ñåðåäîâèùà ÷åðåç ñòàä³þ ïðèºäíàííÿ âîäè
³ç ïîäàëüøèì ¿¿ äåïðîòîíóâàííÿì. Òàêèé ìàðø-
ðóò ïðîõîäæåííÿ ã³äðîë³çó äîâåäåíèé ó ë³òåðà-
òóðíèõ äàíèõ, íàïðèêëàä, äëÿ õëîðèäíèõ êîìï-
ëåêñíèõ ñïîëóê ïëàòèíè [10,11].

Îñê³ëüêè òðàíñ-âïëèâ êàðáîêñèëàòíèõ
ë³ãàíä³â á³ëüøèé, í³æ ãàëîãåí³äíèõ [12], òî ïðè
ã³äðîë³ç³ ó ïåðøó ÷åðãó çàì³ùóþòüñÿ õëîðèäí³
ãðóïè, à ó ïîäàëüøîìó – êàðáîêñèëàòí³ åêâàòî-
ð³àëüí³ ë³ãàíäè. Ðóéíóâàííÿ êëàñòåðíîãî ôðàã-
ìåíòó Re2

6+ ñóïðîâîäæóºòüñÿ â³äùåïëåííÿì êàð-
áîêñèëàòíèõ ë³ãàíä³â, ùî ëåãêî ô³êñóºòüñÿ çà
äîïîìîãîþ ÏÌÐ-ñïåêòðîñêîï³¿.

Òàê, ÏÌÐ-ñïåêòð ó D2O â³ëüíî¿ -àëàí³íî-
âî¿ êèñëîòè (ðèñ. 4), ÿêà âèñòóïàº ÿê åêâàòîð³-
àëüí³ ë³ãàíäè íàâêîëî êëàñòåðíîãî ôðàãìåíòó
Re2

6+, ì³ñòèòü 2 ãðóïè ïðîòîí³â. Ìóëüòèïëåò ïðè
2,37 ì.÷. â³äïîâ³äàº ðåçîíàíñó ïðîòîí³â ìåòèëå-
íîâî¿ ãðóïè, ïîâ’ÿçàíî¿ ç êàðáîêñèëüíèì óãðó-
ïóâàííÿì. Ìóëüòèïëåò ïðè 3,0 ì.÷. ïîêàçóº
ðåçîíàíñ ïðîòîí³â CH2–ãðóïè, ÿêà ðîçòàøîâà-

íà á³ëÿ àì³íîãðóïè â³äïîâ³äíî [13]. Ó öüîìó âè-
ïàäêó íå ñïîñòåð³ãàºòüñÿ ñèãíàë³â ïðîòîí³â áåç-
ïîñåðåäíüî àì³íîãðóïè òà îäíîïðîòîííîãî ñèí-
ãëåòó ïðè 10 ì.÷. ã³äðîêñèëüíî¿ ãðóïè, ùî ïî-
â’ÿçàíî ç ðåàêö³ºþ øâèäêîãî îáì³íó ì³æ ÿäðà-
ìè äåéòåð³þ ó D2O òà ÎÍ-ãðóïîþ ³ àì³íîãðóïîþ
êèñëîòè.

Òàêèé âèñíîâîê ï³äòâåðäæóºòüñÿ íàÿâí³ñòþ
ó ñïåêòð³ êèñëîòè íà ä³ëÿíö³ 4,65 ì.÷. ñèãíàëó
ïðîòîí³â íåäåéòåðîâàíî¿ âîäè [13], ÿêà óòâî-
ðþºòüñÿ ó ðåçóëüòàò³ ðåàêö³¿ îáì³íó.

Îòðèìàí³ íàìè äàí³ ñï³âïàäàþòü ç ÏÌÐ-
ñïåêòðîì -àëàí³íó ó D2O, íàâåäåíîìó ó ë³òåðà-
òóð³ [14].

Äîñë³äæåííÿ ã³äðîë³çó öèñ-[Re2(-Ala)2Cl4(H2O)2]Cl2
ïðîâîäèëè ïðîòÿãîì 224 ãîä. Ó ñïåêòð³, çàðå-
ºñòðîâàíîìó ïðè ðîç÷èíåíí³ êîìïëåêñíî¿ ñïî-
ëóêè (ðèñ. 5, êðèâà 0 ãîä), ñïîñòåð³ãàþòüñÿ ñëàá-
êî³íòåíñèâí³ ñèãíàëè ïðîòîí³â ïðè 2,65 òà 3,13
ì.÷., ùî ìîæóòü â³äïîâ³äàòè ïðîòîíàì ìåòèëå-
íîâèõ ãðóï êàðáîíîâîãî ëàíöþæêà êîîðäèíî-
âàíî¿ êèñëîòè-ë³ãàíäó.

Ó ïîäàëüøîìó ïðè ã³äðîë³ç³ êîìïëåêñíî¿
ñïîëóêè äèðåí³þ(²²²) ñïîñòåð³ãàþòüñÿ çì³íè
ñïåêòðàëüíî¿ êàðòèíè (ðèñ. 5). Òàê, ïîñòóïîâî
çá³ëüøóºòüñÿ ³íòåíñèâí³ñòü ïðîòîí³â ìåòèëåíî-
âèõ ãðóï (ïðè 2,65 òà 3,13 ì.÷.), ÿê³ â³äíîñÿòü-
ñÿ äî ìîëåêóë â³ëüíî¿ êèñëîòè-ë³ãàíäà, ÿêà óò-
âîðþºòüñÿ â ïðîöåñ³ ã³äðîë³çó. Ïðè öüîìó íå
â³äáóâàºòüñÿ çì³ùåííÿ ðîçòàøóâàííÿ ìóëüòè-
ïëåò³â.

Îäíî÷àñíî ç öèì, ó ÏÌÐ-ñïåêòðàõ â D2O
äîñë³äæóâàíîãî êîìïëåêñó ñïîñòåð³ãàºòüñÿ çìåí-
øåííÿ ³íòåíñèâíîñò³ ìóëüòèïëåò³â, ïðîòîíè ÿêèõ
â³äíîñÿòüñÿ äî êîîðäèíîâàíèõ àì³íîêèñëîòíèõ
çàëèøê³â (3,45 ³ 4,05 ì.÷.), ùî ï³äòâåðäæóº
â³äùåïëåííÿ êàðáîêñèëàòíèõ ë³ãàíä³â ó ïðîöåñ³
ã³äðîë³çó. Ðîçøèðåííÿ ðåçîíàíñíèõ ë³í³é ïðî-
òîí³â êîîðäèíîâàíî¿ àì³íîêèñëîòè (ñèãíàëè ïðè

Ðèñ. 3. Çì³íà ðÍ ðîç÷èíó öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2 ó

ô³ç³îëîã³÷íîìó ðîç÷èí³ ç ÷àñîì

Ðèñ. 4. ÏÌÐ-ñïåêòð -àëàí³íîâî¿ êèñëîòè ó D2O
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3,45 ³ 4,05 ì.÷.) ñâ³ä÷èòü ïðî çì³íó ñï³í-ñï³íî-
âî¿ âçàºìîä³¿, ùî â ñâîþ ÷åðãó, äîâîäèòü ïåðå-
ðîçïîä³ë åëåêòðîííî¿ ãóñòèíè âíàñë³äîê çì³íè
ë³ãàíäíîãî îòî÷åííÿ ó ïðîöåñ³ ã³äðîë³çó.

Äëÿ ï³äòâåðäæåííÿ ñêëàäó ê³íöåâîãî ïðî-
äóêòó ã³äðîë³çó îäåðæàíèé îñàä ïðîàíàë³çîâàíî
çà äîïîìîãîþ ²×-ñïåêòðîñêîï³¿ ó òàáëåòêàõ KBr.
Â ²×-ñïåêòð³ çàô³êñîâàíî ³íòåíñèâíèé ï³ê ïðè
950 ñì–1, ÿêèé â³äíîñèòüñÿ äî êîëèâàííÿ Re=O,
òà ñìóãó ïðè 3450 ñì–1, ÿêà â³äíîñèòüñÿ äî àíòè-
ñèìåòðè÷íèõ òà ñèìåòðè÷íèõ âàëåíòíèõ êîëè-
âàíü ãðóï ÎÍ ó ìîëåêóëàõ âîäè, ùî ï³äòâåðäæóº
óòâîðåííÿ ìîëåêóëè ReO2nH2O, ó ÿê³é ðåí³é
ïîâ’ÿçàíèé ç àòîìàìè êèñíþ ïîäâ³éíèìè çâ’ÿç-
êàìè. Îêð³ì òîãî, ²×-ñïåêòð ì³ñòèòü ñìóãó ïðè
1500–1600 ñì–1, ÿêà â³äíîñèòüñÿ äî äåôîðìà-
ö³éíèõ êîëèâàíü êðèñòàë³çàö³éíèõ ìîëåêóë âîäè
[15].

Âèñíîâêè

Êîìïëåêñíå äîñë³äæåííÿ ñòàá³ëüíîñò³ êî-
îðäèíàö³éíî¿ ñïîëóêè äèðåí³þ(²²²)
öèñ-[Re2(-Ala)2(H2O)2Cl4]Cl2 ó ô³ç³îëîã³÷íèõ
óìîâàõ ïîêàçàëî, ùî ã³äðîë³ç â³äáóâàºòüñÿ ó äå-
ê³ëüêà åòàï³â ç ïîñòóïîâèì ðóéíóâàííÿì êëàñ-
òåðíîãî ôðàãìåíòó Re2

6+ ïðîòÿãîì 3 ä³á. Ïî-
ð³âíÿëüíèé àíàë³ç ðåçóëüòàò³â, îäåðæàíèõ çà äî-
ïîìîãîþ ð³çíèõ ô³çèêî-õ³ì³÷íèõ ìåòîä³â äîñë³-
äæåííÿ, äîçâîëèâ ï³äòâåðäèòè, ùî íà ïåðøèõ
åòàïàõ ã³äðîë³çó ï³ä âïëèâîì ìîëåêóë âîäè â³äáó-
âàºòüñÿ çàì³ùåííÿ ëàá³ëüíèõ õëîðèäíèõ ãðóï,
ï³ñëÿ ÷îãî ïîñòóïîâî â³äùåïëþþòüñÿ àì³íîêèñ-
ëîòí³ ë³ãàíäè. Îäåðæàí³ ðåçóëüòàòè äîçâîëÿþòü
ñòâåðäæóâàòè ïðî íàÿâí³ñòü äîñòàòíüî¿ ñò³éêîñò³
êîìïëåêñíèõ ñïîëóê ðåí³þ(²²²) ó ô³ç³îëîã³÷íèõ

óìîâàõ, ùî ó ìàéáóòíüîìó äîçâîëèòü âèêîðèñ-
òîâóâàòè ¿õ ÿê ïðåïàðàòè ³ç çíà÷íîþ á³îëîã³-
÷íîþ àêòèâí³ñòþ.
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HYDROLYSIS OF THE DIRHENIUM(III) COMPLEX
COMPOUND WITH -ALANINE

A.A. Ovcharenko *, O.V. Velichko, A.A. Golichenko,
A.V. Shtemenko

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine

* e-mail: a11ina.ovcharenko@gmail.com

Hydrolysis of a dirhenium(III) complex compound with
-alanine ligands was investigated by UV-vis, IR- and NMR-
spectroscopy methods. Electronic absorption spectra (EAS) of cis-
[Re2(-Ala)2(H2O)2Cl4]Cl2 in physiological solution over time showed
a gradual decrease in the absorbance of a characteristic absorption
maximum at 15630 cm–1 during 3 days. Changing the pH of the
solution and studying the EAS, we have concluded that the Re2

6+

cluster fragment do not decompose at initial stages of the interaction
with water, but only a change in its ligands environment take place.
First, labile chloride ligands are replaced by OH-groups through the
stage of water addition followed by its deprotonation. Then,
carboxylate ligands are removed due to their stronger trans-influence
according to the data of proton magnetic resonance spectroscopy. At
the final stage of hydrolysis, cis-[Re2(-Ala)2(H2O)2Cl4]Cl2 is
converted to the Re(IV) derivatives, which is accompanied by the
formation of ReO2nH2O precipitate according to the data of IR-
spectroscopy. A maximum at 950 cm–1 is attributed to the Re=O
vibration, and a band at 3450 cm–1 is ascribed to the stretching
vibrations of OH-groups in water molecules.

Keywords: dirhenium(III) complex compounds; metal-
metal quadruple bond; rhenium; hydrolysis; bioactive substances;
-alanine.
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