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ÄÈÏÅÏÒÈÄÀÌÈ ÃË²ÖÈËÎÂÎÃÎ ÐßÄÓ

ÄÂÍÇ «Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò», ì. Äí³ïðî, Óêðà¿íà

Ðîçðîáëåíî ìåòîäèêè îäåðæàííÿ íîâèõ êëàñòåðíèõ ñïîëóê òðàíñ-òåòðàõëîðî-äè--

êàðáîêñèëàò³â äèðåí³þ(III) ç äèïåïòèäàìè ãë³öèëîâîãî ðÿäó. Ìåòîäàìè åëåêòðîí-

íî¿ àáñîðáö³éíî¿ òà ²×-ñïåêòðîñêîï³¿, à òàêîæ çà äîïîìîãîþ åëåìåíòíîãî àíàë³çó

âñòàíîâëåíî ñêëàä ³ çàïðîïîíîâàíî áóäîâó óïåðøå ñèíòåçîâàíèõ ñïîëóê: òðàíñ-

[Re2(H3N
+–CH2–ÑO–NH–CH(COO)–CH2–CH(CH3)–CH3)2Cl42ÑÍ3CN]Cl2 (²) òà

òðàíñ-[Re2(H3N
+–CH2–ÑO–NH–CH(COO)–CH2–C6H5)2Cl42ÑÍ3CN]Cl2 (²²). Àíàë³ç

åëåêòðîííèõ ñïåêòð³â ïîãëèíàííÿ ðîç÷èí³â îäåðæàíèõ ðå÷îâèí ïîêàçàâ íàÿâí³ñòü

äóáëåòó (12500 òà 16129 ñì–1), ùî â³äïîâ³äàº *-åëåêòðîííîìó ïåðåõîäó ïî÷âåð-

íîãî çâ’ÿçêó Re–Re, õàðàêòåðíîãî äëÿ ðîç÷èí³â òðàíñ-òåòðàõëîðîäè--êàðáîêñè-

ëàò³â äèðåí³þ(²²²). Íà ²×-ñïåêòðàõ çàô³êñîâàíî ïîÿâó êîëèâàíü ïðè 1485 ñì–1 äëÿ ²

òà 1486 ñì–1 äëÿ ²², õàðàêòåðí³ äëÿ s(CO) êîîðäèíîâàíî¿ êàðáîêñèëàòíî¿ ãðóïè, ùî

ñâ³ä÷èòü ïðî ì³ñòî÷êîâó êîîðäèíàö³þ ö³º¿ ãðóïè äî á³ÿäåðíîãî ôðàãìåíòó Re2
6+. Íà

ïðîòîíóâàííÿ àì³íîãðóïè âêàçóº ïîÿâà øèðîêî¿ ñìóãè âàëåíòíèõ êîëèâàíü (NH3
+)

â ³íòåðâàë³ 3400–3350 ñì–1 ³ äåôîðìàö³éíèõ êîëèâàíü (NH3
+) ïðè 1557 ñì–1 òà

1614 ñì–1 äëÿ ² òà ²², â³äïîâ³äíî. Âèçíà÷åíî ñòàá³ëüí³ñòü îäåðæàíèõ êîìïëåêñíèõ

ñïîëóê ó âîäíèõ ðîç÷èíàõ. Ïîêàçàíî, ùî ã³äðîë³ç ñèíòåçîâàíèõ ðå÷îâèí ïðîõîäèòü

ïðîòÿãîì 4–5 ä³á ³ç çìåíøåííÿì pH ðåàêö³éíîãî ðîç÷èíó.

Êëþ÷îâ³ ñëîâà: ïî÷âåðíèé çâ’ÿçîê, êëàñòåðí³ ñïîëóêè, ðåí³é, ïåïòèäè, ãë³öèë-ëåé-

öèí, ãë³öèë-ôåí³ëàëàí³í, ã³äðîë³ç.
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Âñòóï

Îäí³ºþ ç îñîáëèâîñòåé êîìïëåêñíèõ ñïî-
ëóê äèðåí³þ(III) º óí³êàëüíèé ïî÷âåðíèé çâ’ÿ-
çîê, ùî ðàçîì ³ç ð³çíîìàí³òí³ñòþ áóäîâè òà ìîæ-
ëèâ³ñòþ ðåàë³çóâàòè êîîðäèíàö³éíå ÷èñëî 10,
çóìîâëþº øèðîêèé ñïåêòð á³îëîã³÷íî¿ àêòèâ-
íîñò³, á³ëüøîñò³ ñòðóêòóðíèõ òèï³â, à ñàìå öèñ-
òà òåòðà-êîíô³ãóðàö³¿ [1]. Çì³íîþ ïåïòèäíîãî
ë³ãàíäó ìîæíà âïëèâàòè íà ðîçïîä³ë òà ä³þ êîì-
ïëåêñíî¿ ñïîëóêè ó ïåâíèõ ÷àñòèíàõ îðãàí³çìó.
×åðåç ñâ³é íåâåëèêèé ðîçì³ð ïåïòèäè, ÿê ïðà-
âèëî, äåìîíñòðóþòü øâèäêó ôàðìàêîê³íåòèêó ³
çäàòí³ñòü äóæå åôåêòèâíî ïðîíèêàòè ó ïóõëèíè
[2]. Âðàõîâóþ÷è ö³ ô³ç³îëîã³÷í³ âëàñòèâîñò³ äè-
ïåïòèä³â òà âñòàíîâëåíèé ðàí³øå ìåõàí³çì á³î-
ëîã³÷íî¿ àêòèâíîñò³ êëàñòåðó ðåí³þ(III) [1], ìîæ-
íà î÷³êóâàòè ¿õ ñèíåðã³÷íó ä³þ. Ñàìå òîìó, íèçü-

êîìîëåêóëÿðí³ ïåïòèäè òà ¿õ êîîðäèíàö³éí³ ñïî-
ëóêè ç ìåòàëàìè º ïåðñïåêòèâíèìè ðå÷îâèíàìè
äëÿ ñòâîðåííÿ íà ¿õ îñíîâ³ âèñîêîåôåêòèâíèõ
òà íåòîêñè÷íèõ ë³êàðñüêèõ ïðåïàðàò³â [3].

Åêñïåðèìåíòàëüíà ÷àñòèíà

Äëÿ ñèíòåçó òðàíñ-òåòðàõëîðî-äè--êàðáîê-
ñèëàò³â äèðåí³þ(III) ÿê âèõ³äíó ñïîëóêó âèêî-
ðèñòîâóâàëè òåòðà-í-áóòèëàìîí³é îêòàãàëîãåíî-
äèðåíàò (NBu4)2Re2Cl8, ñèíòåçîâàíó çà ìåòîäè-
êîþ [4]. ßê á³îë³ãàíäè îáðàëè äèïåïòèäè ãë³öè-
íîâîãî ðÿäó, à ñàìå ãë³öèí–ëåéöèí (Gly–Leu),
ãë³öèí–ôåí³ëàëàí³í (Gly–Phe), ïðèäáàí³ ó
Sigma-Aldrich. Ðîç÷èííèêè – àöåòîí³òðèë, ³çîï-
ðîï³ëîâèé ñïèðò (²ÏÑ), åòèëàöåòàò – çàñòîñî-
âóâàëè áåç äîäàòêîâîãî î÷èùåííÿ.

Åëåêòðîíí³ ñïåêòðè ïîãëèíàííÿ (ÅÑÏ) ó
ä³àïàçîí³ 25000–8500 ñì–1 äîñë³äæóâàëè íà ñïåê-
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òðîôîòîìåòð³ Specord M-40. ²×-ñïåêòðè çí³ìà-
ëè ó ä³àïàçîí³ 4000–400 ñì–1 ó òàáëåòêàõ KBr íà
Ôóð’º-ñïåêòðîìåòð³ ÔÑÌ 1201. Åëåìåíòíèé
àíàë³ç íà ðåí³é òà õëîð âèêîíóâàëè çà ñòàíäàðò-
íîþ ñïåêòðîôîòîìåòðè÷íîþ ìåòîäèêîþ [5,6].
Çì³íó ðÍ ðåàêö³éíîãî ðîç÷èíó ô³êñóâàëè íà pH-
ìåòð³-ì³ë³âîëüòìåòð³ pH-150 ÌÀ ïðè òåìïåðà-
òóð³ 200Ñ ó ô³ç³îëîã³÷íîìó ðîç÷èí³ 0,9% NaCl.

Ïðè âèâ÷åíí³ êîíñòàíò äèñîö³àö³¿ ôóíêö³-
îíàëüíèõ ãðóï [7] áóëî âñòàíîâëåíî, ùî ÷èì
íèæ÷à êîíñòàíòà äèñîö³àö³¿, òèì ðàí³øå åëåêò-
ðîíîäîíîðíèé àòîì óòâîðþº çâ’ÿçêè ìåòàë-
ë³ãàíä. Îòæå, êîîðäèíàö³éíà çäàòí³ñòü ïðèºäíàí-
íÿ ë³ãàíäó äî ìåòàëó çì³íþºòüñÿ ó íàñòóïíîìó
ïîðÿäêó: êàðáîêñèëüíà ãðóïà, àì³íîãðóïà òà ïåï-
òèäíèé í³òðîãåí. Ïðè á³ëüø âèñîêèõ çíà÷åííÿõ
ðÍ, êîëè ãðóïà NÍ2 äåïðîòîíîâàíà, äèïåïòèä
ìîæå ñêîîðäèíóâàòèñÿ ÷åðåç àòîì í³òðîãåíó àì-
³íîãðóïè. Àëå çà âèñîêèõ çíà÷åííÿõ pH (>8) íå
ñòàá³ëüíèì º êëàñòåðíèé ôðàãìåíò Re2

6+ [8]. Òîìó
áóëè îáðàí³ óìîâè êîëè ïðè ñåðåäí³õ çíà÷åííÿõ
ðÍ (5,8–7,9) äèïåïòèäè óòâîðþþòü ç êëàñòåðîì
äèðåí³þ(²²²) ñò³éêèé çâ’ÿçîê ÷åðåç êàðáîêñèëü-
íó ãðóïó.

Ïîïåðåäíüî íàìè âæå áóëà âñòàíîâëåíà
ìîæëèâ³ñòü ì³ñòî÷êîâî¿ êîîðäèíàö³¿ ë³ãàíä³â
á³ëêîâî¿ ïðèðîäè ÷åðåç êàðáîêñèëüíó ãðóïó äî
á³ÿäåðíîãî ôðàãìåíòó Re2

6+ [9], àëå, âðàõîâóþ÷è
á³ëüø ñêëàäíó áóäîâó ³ ô³çèêî-õ³ì³÷í³ âëàñòè-
âîñò³ ãë³öèë–ëåéöèíó òà ãë³öèí–ôåí³ëàëàí³íó,

ìåòîäèêè áóëè ìîäèô³êîâàí³ äëÿ òîãî, ùîá çà-
ïîá³ãòè ðóéíóâàííþ äèïåïòèä³â íà îêðåì³ àì³-
íîêèñëîòè. Äëÿ öüîãî áóëè çì³íåí³ óìîâè ñèí-
òåçó: òåìïåðàòóðà (äî 500Ñ) òà îáåðåæíå ïåðå-
ì³øóâàííÿ ðåàêö³éíî¿ ñóì³ø³. Íà â³äì³íó â³ä
â³äîìèõ ìåòîäèê îòðèìàííÿ êîìïëåêñ³â ìåòàë³â
ç ïåïòèäàìè, íîâà ìåòîäèêà äàëà çìîãó âèêîðè-
ñòîâóâàòè øèðîêó íèçêó îðãàí³÷íèõ ðîç÷èííèê³â,
à ñàìå àöåòîí³òðèë àáî ñóì³ø àöåòîí³òðèëó òà
ðîç÷èííèê³â ç äîíîðíèì ÷èñëîì ïî Ãóòìàíó
DN(SbCl5)>14,1 (ÄÌÔÀ, ÄÌÑÎ), âçÿòèõ ó
ñï³ââ³äíîøåíí³ 50:150:10 òà íå ïåðåäáà÷àº âè-
êîðèñòàííÿ ³íåðòíîãî ãàçó ïðè âèäàëåíí³ ðîç-
÷èííèê³â, ùî ñïðîñòèëî ¿õ ñïîñ³á îäåðæàííÿ òà
çá³ëüøèëî âèõ³ä ö³ëüîâîãî ïðîäóêòó [14].

Ñèíòåç á³ñ-àöåòîí³òðèë-òðàíñ-òåòðàõëîðî-
äè--ãë³öèë-ëåéöèíàòîäèðåí³é(III) õëîðèäó òðàíñ-
[Re2(H3N

+–CH2–ÑO–NH–CH(COO)–CH2–
CH(CH3)–CH3)2Cl4(ÑÍ3CN)2]Cl2 (²) (ðèñ. 1,à)
ðåàë³çóºòüñÿ íàñòóïíèì ÷èíîì: ó ïëîñêîäîííó
êîëáó âíîñèëè 0,088 ã (0,467 ììîëü) Gly–Leu,
ÿêèé ðîç÷èíÿëè â àöåòîí³òðèë³ (20 ìë) ïðîòÿ-
ãîì 14 ãîäèí, ïåðåì³øóþ÷è íà øåéêåð³ ïðè
140 îá./õâ. Ïîò³ì äîëèâàëè îêðåìî ðîç÷èíåíèé
â àöåòîí³òðèë³ (10 ìë) 0,106 ã (0,093 ììîëü)
(NBu4)2Re2Cl8. Ñóì³ø, ùî îäåðæàëè, ïåðåì³øó-
âàëè íà øåéêåð³ ³ç øâèäê³ñòþ 250 îá./õâ ïðîòÿ-
ãîì 16 ä³á. Îäåðæàíó ï³ñëÿ âèïàðîâóâàííÿ ðîç-
÷èííèê³â ðå÷îâèíó ïåðåêðèñòàë³çîâóâàëè ç ³çîï-
ðîï³ëîâîãî ñïèðòó äëÿ âèäàëåííÿ íåïðîðåàãî-

2Cl-Re

Re

O
O

O
O

Cl

Cl

CH3CN

CH3CN

Cl

Cl

CHNH3N
+ CH2 C

O

CH

CH3

H3C

CH

CH2

C

HN +NH3CH2C

O

CH CH3

CH3

CH

CH2

2Cl-Re

Re

O

O

O
O

Cl

Cl

CH3CN

CH3CN

Cl

Cl

CHNH3N
+ CH2 C

O

CH

CH2

C

HN +NH3CH2C

O

CH

CH2

á

Ðèñ. 1. Ãðàô³÷íå çîáðàæåííÿ: à – òðàíñ-[Re2(H3N
+–CH2–ÑO–NH–CH(COO)–CH2–CH(CH3)–CH3)2Cl42ÑÍ3CN]Cl2 (²),
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âàíèõ âèõ³äíèõ ñïîëóê, ïîò³ì âèñóøóâàëè ï³ä
âàêóóìîì. Âèõ³ä ö³ëüîâîãî ïðîäóêòó ñêëàâ 57%.
UV-Vis (CH3CN) (, ñì–1): 12500, 16129; ²× (KBr)
(, ñì–1): 3148, 3050, 2962, 2874, 1684, 1614, 1486,
1270, 918, 760.

Ñèíòåç á³ñ-àöåòîí³òðèë-òðàíñ-òåòðàõëîðî-
äè--ãë³öèë-ôåí³ëàëàí³íàòîäèðåí³é(III) õëîðèäó
òðàíñ-[Re2(H3N

+–CH2–ÑO–NH–CH(COO)–
CH2–C6H5)2Cl42CH3CN]Cl2 (²I) (ðèñ 1,á)
çä³éñíþþòü àíàëîã³÷íî ² ç âèêîðèñòàííÿì ÿê
ë³ãàíäó Gly–Phe. Âèõ³ä ö³ëüîâîãî ïðîäóêòó ñêëàâ
54%. UV-Vis (CH3CN) (, ñì–1): 12500, 16129; ²×
(KBr) (, ñì–1): 3359, 3200, 3059, 2961, 2616, 1683,
1557, 1485, 1456, 1382, 1264,1215, 1107, 927, 703,
632, 517.

Ñèíòåçîâàí³ ñïîëóêè I òà II ìàþòü òåìíî
ñìàðàãäîâå çàáàðâëåííÿ, äîáðå ðîç÷èíÿþòüñÿ ó
òàêèõ ïîëÿðíèõ ðîç÷èííèêàõ, ÿê âîäà, àöåòîí³-
òðèë, ìåòàíîë òà àöåòîí, ïîì³ðíî ðîç÷èíí³ ó
³çîïðîï³ëîâîìó ñïèðò³, íå ðîç÷èíÿþòüñÿ ó áåí-
çîë³ òà åòèëàöåòàò³.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Äëÿ òîãî ùîá ï³äòâåðäèòè áóäîâó íîâîñèí-
òåçîâàíèõ êîìïëåêñíèõ ñïîëóê ² òà ²², íàìè áóëè
ïðîàíàë³çîâàí³ äàí³ ÅÑÏ ¿õ ðîç÷èí³â (ðèñ. 2). Ó
âèäèì³é ä³ëÿíö³ ñïåêòðà ñïîñòåð³ãàëè äóáëåòíó
êàðòèíó (12500 òà 16129 ñì–1), ùî â³äïîâ³äàº
*-åëåêòðîííîìó ïåðåõîäó ïî÷âåðíîãî çâ’ÿç-
êó Re–Re, õàðàêòåðíîãî äëÿ ðîç÷èí³â òðàíñ-òåò-
ðàõëîðîäè--êàðáîêñèëàò³â äèðåí³þ(²²²) [10].

Ðåçóëüòàòè åëåìåíòíîãî àíàë³çó íà Re òà
âíóòð³øíüîñôåðíèé Cl íàâåäåí³ ó òàáë. 1.

Ê³ëüê³ñòü çîâí³øíüîñôåðíèõ ³îí³â õëîðó äëÿ
ñèíòåçîâàíèõ êîìïëåêñíèõ ñïîëóê âèçíà÷àëè
îñàäæåííÿì ¿õ ó âèãëÿä³ AgCl ïðè âçàºìîä³¿
ï³äêèñëåíîãî òåòðàôòîðîáîðàòíîþ êèñëîòîþ
âîäíîãî ðîç÷èíó ö³ëüîâèõ ïðîäóêò³â ç ðîç÷èíîì
àð´åíòóì(I) òåòðàôòîðîáîðàòó, ðåçóëüòàòè íàâå-
äåí³ ó òàáë. 2.

Òàêèì ÷èíîì, îäåðæàí³ äàí³ õ³ì³÷íîãî àíà-
ë³çó íîâîñèíòåçîâàíèõ ðå÷îâèí ï³äòâåðäæóþòü
óòâîðåííÿ êîìïëåêñíèõ ñïîëóê ³ç ôîðìóëîþ
òðàíñ-[Re2(Gly–Õ)2Cl4(CH3CN)2]Cl2 (äå Õ – öå
ïåïòèäíèé çàëèøîê Leu, Phe), ó ìîëåêóë³ ÿêèõ
ì³ñòèòüñÿ 6 àòîì³â Cl.

Àíàë³çóþ÷è ²×-ñïåêòðè äëÿ íîâèõ êëàñòåð-
íèõ ñïîëóê ²–²I, ìè ô³êñóâàëè áàãàòî ñï³ëüíèõ
ðèñ. Òàê, íà ²×-ñïåêòðàõ îáîõ ðå÷îâèí ïðèñóòí³
ñìóãè êîëèâàíü ó ä³àïàçîí³ 3200 ñì–1, ÿê³ ñâ³ä÷àòü
ïðî çáåðåæåííÿ êîíô³ãóðàö³¿ äèïåïòèäó, à ñàìå
ïåïòèäíîãî çâ’ÿçêó às(NH). Äî ñêëàäó ñïîëóê
²–²I âõîäèòü àì³íîãðóïà, íà ¿¿ ïðîòîíóâàííÿ âêà-
çóº ïîÿâà øèðîêî¿ ñìóãè âàëåíòíèõ êîëèâàíü
(NH3

+) â ³íòåðâàë³ 3400–3350 ñì–1 ³ äåôîðìàö³é-
íèõ êîëèâàíü (NH3

+) ïðè 1557 ñì–1 òà 1614 ñì–1

äëÿ ² òà ²², â³äïîâ³äíî. Ïîÿâà ñìóã êîëèâàíü ïðè
1485 ñì–1 äëÿ ² òà 1486 ñì–1 äëÿ ²² õàðàêòåðí³ äëÿ
s(CO) êîîðäèíîâàíî¿ êàðáîêñèëàòíî¿ ãðóïè, ùî
ñâ³ä÷èòü ïðî ì³ñòî÷êîâó êîîðäèíàö³þ ö³º¿ ãðó-
ïè äî á³ÿäåðíîãî ôðàãìåíòó Re2

6+ [11]. ²íòåí-
ñèâí³ ñìóãè ó ä³àïàçîí³ 3050–2616 ñì–1 â³äïîâ³-
äàþòü âàëåíòíèì ñèìåòðè÷íèì ³ àíòèñèìåòðè-
÷íèì êîëèâàííÿì (ÑH) ó ãðóïàõ –CH, –CH2 ³
¿õ êîìá³íàö³¿, ùî ï³äòâåðäæóº çáåðåæåííÿ âóã-
ëåöåâîãî ñêåëåòà ïåïòèä³â òà íàÿâí³ñòü àêñ³àëü-
íîãî ë³ãàíäó CH3CN (as(CH3) 2960 ñì–1).

Ðåçóëüòàòè ïîïåðåäí³õ äîñë³äæåíü êîìïëåê-
ñíèõ ñïîëóê ðåí³þ òà êîìïëåêñ³â ìåòàë³â ç äè-
ïåïòèäàìè [1,3] äîçâîëÿþòü çðîáèòè âèñíîâîê
ïðî òå, ùî ñèíòåçîâàí³ íàìè ðå÷îâèíè I òà II
ìîæóòü áóòè âèêîðèñòàí³ ÿê íîâ³ êîìïîíåíòè
ë³ê³â ó ïðîòèïóõëèíí³é òà ³ìóíîòåðàï³¿. Òîìó
âàæëèâî áóëî âèçíà÷èòè ñòàá³ëüí³ñòü îäåðæàíèõ
êîìïëåêñíèõ ñïîëóê ó âîäíèõ ðîç÷èíàõ, äëÿ òîãî,
ùîá ðîçøèðèòè óÿâëåííÿ ïðî ìîæëèâ³ ìåõàí³ç-
ìè ¿õ ñïåöèô³÷íî¿ á³îëîã³÷íî¿ àêòèâíîñò³.

Íàâàæêó êîìïëåêñíèõ ñïîëóê ²–II ðîç÷è-

Òàáëèöÿ 1

Ðåçóëüòàòè õ³ì³÷íîãî àíàë³çó ñïîëóê ² òà ²²

Re (%) Внутрішньосферний Cl (%) 
№ 

Молярна маса, 

г/моль Знайдено Вираховано Знайдено Вираховано 

І 1043,63 31,02 35,68 19,33 20,38 

ІІ 1111,632 29,93 33,50 19,03 19,13 

 

Ðèñ. 2. ÅÑÏ ðîç÷èí³â â àöåòîí³òðèë³ ñïîëóêè ² (– – –)

(Cì=3,1110–4 ìîëü/ë) ³ ñïîëóêè ²² (–––)

(Cì=3,8210–4 ìîëü/ë)
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íÿëè ó ô³ç³îëîã³÷íîìó ðîç÷èí³ çà ïîñò³éíî¿ òåì-
ïåðàòóðè (200Ñ). Äîñë³äæóâàí³ ðå÷îâèíè I–II
âèÿâèëè ñï³ëüí³ ðèñè ïðîõîäæåííÿ ã³äðîë³çó. Íà
ÅÑÏ ðîç÷èíó ñïîëóêè ² (ðèñ. 3) òà ²² ñïî÷àòêó
ô³êñóâàëè çìåíøåííÿ ³íòåíñèâíîñò³ ìàêñèìóìó
ïîãëèíàííÿ ïðè 12660 ñì–1, ÿêèé ïîâí³ñòþ çíè-
êàº çà 5 ãîä ó ñïîëóö³ ² òà çà 7 ãîä ó ñïîëóö³ ²²,
ùî ñâ³ä÷èòü ïðî ïåðåãðóïóâàííÿ ñïîëóêè ç òðàíñ-
ó öèñ-êîíô³ãóðàö³þ [12].

Ïîò³ì ñïîñòåð³ãàëè çíåáàðâëåííÿ äîñë³äæó-
âàíîãî ðîç÷èíó òà ïîñòóïîâå çíèæåííÿ ï³êà ïðè
16400 ñì–1 áåç çì³íè éîãî ðîçòàøóâàííÿ, ÿêèé º
õàðàêòåðèñòè÷íèì äëÿ öèñ-òåòðàõëîðîäè--êàð-
áîêñèëàò³â äèðåí³þ(²²²) òà â³äïîâ³äàº *-åëåê-
òðîííîìó ïåðåõîäó ïî÷âåðíîãî çâ’ÿçêó Re–Re
öüîãî ñòðóêòóðíîãî òèïó [13]. Çà äîïîìîãîþ pH-
ìåòð³¿ ç’ÿñóâàëè, ùî ç ÷àñîì â³äáóâàºòüñÿ
çá³ëüøåííÿ êèñëîòíîñò³ äîñë³äæóâàíèõ ðîç÷èí³â:
íà ïî÷àòêó äîñë³äó – äëÿ ² pH 4,14 äëÿ ²² pH
4,42, â ê³íö³ äîñë³äó – äëÿ ² ðÍ 2,08, äëÿ ²² ðÍ
2,34. Ïðèáëèçíà òðèâàë³ñòü (t)/t(ñ1/2) ã³äðîë³çó äëÿ
ñèíòåçîâàíî¿ ñïîëóêè ² ñêëàëà â³äïîâ³äíî 4 äîáè/
2 äîáè, äëÿ ²² – 5 ä³á/3 äîáè.

Âèñíîâêè

Ðîçðîáëåíà ìåòîäèêà îäåðæàííÿ íîâèõ

êîìïëåêñíèõ ñïîëóê òðàíñ-òåòðàõëîðîäè--êàð-
áîêñèëàò³â äèðåí³þ(²²²) ç äèïåïòèäàìè ãë³öèëî-
âîãî ðÿäó çàïîá³ãàº ðóéíóâàííþ ïåïòèä³â òà íà
â³äì³íó â³ä â³äîìèõ ìåòîäèê îòðèìàííÿ êîìï-
ëåêñ³â ìåòàë³â ç ïåïòèäàìè, äàº çìîãó ñïðîñòè-
òè ¿õ ñïîñ³á îòðèìàííÿ òà çá³ëüøèòè âèõ³ä ö³ëüî-
âîãî ïðîäóêòó. Äî ñêëàäó îäåðæàíèõ ñïîëóê âõî-
äèòü êëàñòåðíèé ôðàãìåíò Re2

6+, ùî ì³ñòèòü
ïî÷âåðíèé çâ’ÿçîê ðåí³é–ðåí³é. Ï³äòâåðäæåííÿ
çàïðîïîíîâàíîãî ñêëàäó òà áóäîâè îäåðæàíèõ
ðå÷îâèí áóëî äîâåäåíî çà äîïîìîãîþ åëåìåíò-
íîãî àíàë³çó, ²×- òà åëåêòðîííî¿ àáñîðáö³éíî¿
ñïåêòðîñêîï³¿.

Îòðèìàí³ ðåçóëüòàòè äîñë³äæåííÿ ñò³éêîñò³
ñèíòåçîâàíèõ ñïîëóê ó ô³ç³îëîã³÷íîìó ðîç÷èí³
ïîêàçàëè, ùî ã³äðîë³ç öèõ ðå÷îâèí â³äáóâàºòüñÿ
ïðîòÿãîì 4 ä³á äëÿ ² òà 5 ä³á äëÿ ²² ³ç çìåíøåí-
íÿì pH ðåàêö³éíîãî ðîç÷èíó.
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Òàáëèöÿ 2

Ðåçóëüòàòè õ³ì³÷íîãî àíàë³çó îñàäó, îäåðæàíîãî ïðè

âçàºìîä³¿ ïåïòèäíèõ òðàíñ-òåòðàõëîðî-äè--

êàðáîêñèëàòîäèðåí³é(²²²) õëîðèä³â ç AgBF4

Зовнішньосферний Cl (%) 
№ 

Знайдено Вираховано 

І 31,02 35,68 

ІІ 29,93 33,50 

 

Ðèñ. 3. ÅÑÏ ñèíòåçîâàíî¿ ñïîëóêè ² ó ô³ç³îëîã³÷íîìó

ðîç÷èí³ ïðîòÿãîì 4 ä³á ç ïî÷àòêîâîþ êîíöåíòðàö³ºþ

Ñì
0=9,48610–4 ìîëü/ë
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INTERACTION OF TRANS-TETRACHLORODI--
CARBOXYLATES OF DIRHENIUM(III) WITH
DIPEPTIDES OF THE GLYCYL SERIES

Y.V. Husak, O.A. Holichenko, V.V. Zakatov, A.V. Shtemenko *

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine

* e-mail: shtemenko@ukr.net

The paper reports the methods for the synthesis of new
cluster compounds of trans-tetrachlorodi--carboxylates of
dirhenium(III) with dipeptides of the glycyl series. The
compositions and the structures were determined by electron
absorption and IR spectroscopies as well as by elemental analysis
for the following newly synthesized compounds: trans-[Re2(H3N

+–
CH2–ÑO–NH–CH(COO)–CH2–CH(CH3)–CH3)2Cl42ÑÍ3CN]Cl2
(²) and trans-[Re2(H3N

+–CH2–ÑO–NH–CH(COO)–CH2–
C6H5)2Cl42ÑÍ3CN]Cl2 (²²). Analysis of the electronic absorption
spectra of the solutions of the synthesized substances showed the
presence of a doublet pattern (12500 and 16129 ñm–1), which
corresponds to the *-electronic transition of the Re–Re
quadruple bond characteristic of solutions of trans-tetrachlorodi-
-carboxylates of dirhenium(III). The appearance of oscillations
at 1485 ñm–1 for ² and 1486 ñm–1 for ²², characteristic of the
s(CO) of the coordinated carboxylate group, was detected on
the IR spectra, which indicates the bridging coordination of this
group to the Re2

6+ binuclear fragment. The protonation of the
amino group is indicated by the appearance of a wide band of
valence oscillations (NH3

+) in the range of 3400–3350 ñm–1 and
deformation oscillations (NH3

+) at 1557 ñm–1 and 1614 ñm–1 for
I and II, respectively. The stability of the obtained complex
compounds in aqueous solutions was determined. It was shown
that the hydrolysis of the synthesized substances takes place in
4–5 days, which is accompanied by a decrease in the pH of the
reaction solution.

Keywords: quadruple bond; cluster compound; rhenium;
peptide; glycyl–leucine, glycyl–phenylalanine; hydrolysis.
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