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Ðîçðîáëåí íîâèé íåïðÿìèé ìåòîä ââåäåííÿ ôîðì³ëüíî¿ ãðóïè â ìåçî-òåòðà-
(àðèë-, ãåòåðèë)ïîðô³ðèíè âèõîäÿ÷è ç ìåòàëîêîìïëåêñ³â ¿õ 2-í³òðîïîõ³äíèõ
÷åðåç ê³íå-çàì³ùåííÿ í³òðîãðóïè íà í³òðîìåòèëüíó òà îêèñíåííÿ îñòàííüî¿
çã³äíî ðåàêö³¿ Íåôà.
Êëþ÷îâ³ ñëîâà: ïîðô³ðèí, àëüäåã³ä, ê³íå-çàì³ùåííÿ, ðåàêö³ÿ Íåôà.

Ïîðô³ðèíàëüäåã³äè º ö³ííèìè âèõ³äíèìè ñïîëóêàìè äëÿ îòðè-
ìàííÿ ö³ëî¿ íèçêè ïîõ³äíèõ öèõ ìàêðîöèêë³â [1]. Äîáðå â³äîìî,
ùî ôîðì³ëüíà ãðóïà äîñèòü ëåãêî ââîäèòüñÿ ó ìåòàëîêîìïëåêñè
ìåçî-òåòðà-àðèëïîðô³ðèí³â â óìîâàõ ðåàêö³¿ Â³ëüñìàéåðà [2, 3].
Ïðîòå öåé ìåòîä íå ñïðàöüîâóº, êîëè ïîòð³áíî ââåñòè àëüäåã³äíó
ôóíêö³þ â ìåçî-òåòðà-ãåòåðèëïîðô³ðèíè. Öå ïîâ'ÿçàíî, íàïåâíî, ç
äåçàêòèâàö³ºþ ïîðô³ðèíîâîãî ìàêðîöèêëà ïî â³äíîøåííþ äî åëåê-
òðîô³ëüíî¿ àòàêè ÷åðåç óòâîðåííÿ àääóêòà ðåàãåíòà Â³ëüñìàéåðà ç
ïåðèôåð³éíèìè àòîìàìè àçîòà ãåòåðèëüíèõ ìåçî-çàì³ñíèê³â.

Íàøå ïîâ³äîìëåííÿ ïðèñâÿ÷åíå ðîçðîáö³ íåïðÿìîãî ìåòîäà ââå-
äåííÿ àëüäåã³äíî¿ ôóíö³¿ â ìåçî-òåòðà-(àðèë-, ãåòåðèë)ïîðôèð³íè
âèõîäÿ÷è ç b-í³òðîïîõ³äíèõ ïîðô³ðèí³â.

Íåùîäàâíî ìè ïîêàçàëè, ùî êîìïëåêñè ãåòåðèëïîðô³ðèí³â, ïîä³-
áíî àðèëïîðô³ðèíàì, çäàòí³ âñòóïàòè â ðåàêö³þ ðàäèêàëüíîãî í³ò-
ðóâàííÿ ðîç÷èíîì ä³îêñèäó àçîòó â õëîðîôîðì³ ç óòâîðåííÿì â³ä-
ïîâ³äíèõ 2-í³òðîïîõ³äíèõ ç ìàéæå ê³ëüê³ñíèì âèõîäîì [4]. Ðåàê-
ö³ÿ îñòàíí³õ ç áðîììåòèë-ïàðà-òîë³ëñóëüôîíîì ïðèçâîäèòü äî òàê
çâàíîãî "â³êàð³îçíîãî" çàì³ùåííÿ âîäíþ ïî Ìàêîø³ ó ñóñ³äíüîìó ç
í³òðîãðóïîþ ïîëîæåíí³ ìàêðîöèêëà íà ìåòèë-òîë³ë-ñóëüôîí³ëüíèé
çàëèøîê [5].

Ìè ïðèïóñòèëè, ùî ïîä³áíî ðåàêö³¿ ç áðîììåòèë-ïàðà-òîë³ëñóëü-
ôîíîì ç ïîðô³ðèíîì ç óòâîðåííÿì s-êîìïëåêñó ìîæå ðåàãóâàòè
í³òðîìåòàí. Àëå â äàíîìó âèïàäêó s-êîìïëåêñ ìîæå ñòàá³ë³çóâàòèñÿ
íå ïî ìåõàí³çìó ÂÍÇ, à ï³ä ä³ºþ êèñíÿ ïîâ³òðÿ çà ðàõóíîê âèêèäó
ã³äðèä-³îíà, ùî ïðèçâîäèòü äî óòâîðåííÿ ïðîäóêòà, ÿêèé ì³ñòèòü ÿê
í³òðî, òàê ³ í³òðîìåòèëüíó ãðóïó. Öÿ ñïîëóêà íàëåæèòü äî êëàñó
íåñò³éêèõ â³äíîâëåíèõ ïîõ³äíèõ ïîðô³ðèí³â � õëîðèí³â ³ ñòàá³ë³-
çóºòüñÿ çà ðàõóíîê â³äùåïëåííÿ àçîòèñòî¿ êèñëîòè ç óòâîðåííÿì
í³òðîìåòèëüíîãî ïîõ³äíîãî ïîðô³ðèíà. Îñòàíí³é â óìîâàõ ðåàêö³¿
Íåôà [6] ïåðåòâîðþºòüñÿ íà áàæàíèé àëüäåã³ä.
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Ó ÿêîñò³ ìîäåëüíî¿ âèõ³äíî¿ ñïîëóêè ìè âèáðàëè 2-í³òðîòåòðà-
ôåí³ëïîðô³ðèí òà éîãî öèíêîâèé êîìïëåêñ (I a, á), à â ÿêîñò³ íó-
êëåîô³ëüíî¿ ÷àñòêè âèêîðèñòîâóâàâñÿ êàðáàí³îí, ÿêèé ãåíåðóâàëè ç
í³òðîìåòàíà â äèìåòèëñóëüôîêñèä³ â ïðèñóòíîñò³ ÊÎÍ. ¯õ âçàºìî-
ä³ÿ ïðèçâîäèòü äî ïðîì³æíîãî σ-êîìïëåêñà (II a, á), ÿêèé ï³ñëÿ
ï³äêèñëåííÿ ïåðåòâîðþºòüñÿ íà 2,3-äèã³äðî-2-í³òðî-3-í³òðîìåòèëòåò-
ðàôåí³ëïîð-ô³ðèí (III a, á) ç ìàéæå ê³ëüê³ñíèì âèõîäîì. Ïðè ñòî-
ÿíí³ ó ðîç÷èí³ öåé õëîðèí ïîâ³ëüíî â³äùèïëÿº àçîòèñòó êèñëîòó ³
ïåðåòâîðþºòüñÿ íà ñòàá³ëüíèé í³òðîìåòèëïîðô³ðèí (IV a, á), à ïðè
íàãð³âàíí³ äî 60°Ñ öåé ïðîöåñ ïðèñêîðþºòüñÿ. Í³òðîìåòèëïîðô³ðèí
(IV a, á) ç ê³ëüê³ñíèì âèõîäîì îêèñëþºòüñÿ äî àëüäåã³äà (V a, á),
ô³çèêî-õ³ì³÷í³ õàðàêòåðèñòèêè ÿêîãî ïîâí³ñòþ çá³ãàþòüñÿ ç äàíèìè
àëüäåã³äà îòðèìàíîãî ïî ðåàêö³¿ Â³ëüñìàéåðà [3].

Îïèñàíèé ìåòîä áóâ âèïðîáóâàí íàìè òàêîæ íà 2-í³òðî-òåòðà
(4-ï³ðèäèë)ïîðô³ðèí³ òà éîãî ö³íêîâîìó êîìïëåêñ³, ùî äîçâîëèëî
âïåðøå îòðèìàòè â³äïîâ³äí³ ôîðì³ëüí³ ïîõ³äí³ (VI a, á). Ïðîòå íàì
íå âäàëîñü âèä³ëèòè ó ÷èñòîìó âèä³ í³òðîìåòèëüí³ ïîõ³äí³ öèõ
ñïîëóê ÷åðåç ëåãê³ñòü ¿õ îêèñíåííÿ äî àëüäåãèä³â (VI a, á).

Ýêñïåðèìåíòàëüíà ÷àñòèíà

Ñïåêòðè ÏÌÐ áóëè çàïèñàí³ íà ñïåêòðîìåòð³ DPX-300 ô³ðìè
"Brucker" ç ðîáî÷îþ ÷àñòîòîþ 300,13 ÌÃö, âíóòð³øí³é ñòàíäàðò �
ÒÌÑ, ðîç÷èííèê CDCl3. Ìàñ-ñïåêòðè FAB çàïèñàí³ íà ïðèáîð³ VC
7070 EQ. Äåñîðáö³ÿ ³îí³â çä³éñíþâàëàñü ïó÷êîì àòîì³â êñåíîíó ç
åíåðã³ºþ 8 kV ç ìàòðèö³, ÿêà º ðîç÷èíîì ðå÷îâèíè, ùî äîñë³äæóºòü-
ñÿ, â 3-í³òðîáåíçèëîâîìó ñïèðò³. Åëåêòðîíí³ ñïåêòðè ïîãëèíàííÿ
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çàïèñàí³ íà ñïåêòðîôîòîìåòð³ Specord M-40 ó CHCl3 (ñ 10�5 ìîëü/ë).
ÒÑÕ çä³éñíþâàëè íà ïëàò³âêàõ Silufol UV-254. Äëÿ êîëîíêîâî¿ õðî-
ìàòîãðàô³¿ âèêîðèñòîâóâàëè êèçèëãåëü òà ñèë³êàãåëü L 40/100. 2-í³-
òðî-5,10,15,20-òåòðàôåí³ëïîðô³ðèí, 2-í³òðî-5,10,15,20-òåòðà(4-ï³ðè-
äèë)ïîðô³ðèí òà éîãî ö³íêîâèé êîìïëåêñ áóëè îòðèìàí³ íàìè, ÿê
îïèñàíî â ðîáîò³ [4], åëåìåíòíèé àíàë³ç ïðîâîäèëè â óìîâàõ, îïèñà-
íèõ â ðîáîò³ [7].

2-Í³òðîìåòèë-5,10,15,20-òåòðàôåí³ëïîðô³íàòîöèíê (IV á). Ó 40 ìë
äèìåòèë-ñóëüôîêñèäó ïðè 80°Ñ ðîç÷èíÿëè 0.1316 ã (0.182 ììîëü) ïîð-
ô³ðèíà (I á) òà îñòàâëÿëè îõîëîäæóâàòèñü äî ê³ìíàòíî¿ òåìïåðàòóðè.
Ïîò³ì äîáàâëÿëè 2 ìë í³òðîìåòàíà òà 0.2 ã (5 ììîëü) ì³ëêîçäð³áíåíî-
ãî ÊÎÍ òà ³íòåíñèâíî ïåðåì³øóâàëè ïðè ê³ìíàòí³é òåìïåðàòóð³ ïðî-
òÿãîì 5 õâèëèí. Âèë³âàëè â 250 ìë 5% îöòîâî¿ êèñëîòè. Åêñòðàãóâà-
ëè 150 ìë áåíçîëà òà îðãàí³÷íó ôðàêö³þ óïàðþâàëè äîñóõà. Çàëèøîê
ðîç÷èíÿëè ó 8 ìë õëîðîôîðìà òà ïðîïóñêàçè ñêð³çü êîëîíêó ç ê³çå-
ëüãåëåì (1.5 × 10 ñì). Åëþþâàëè ñèñòåìîþ ðîç÷èííèê³â õëîðîôîðì-
ìåòàíîë, 100:1. Ïðàêòè÷íî ç ôðîíòîì âèìèâàëè áóçêîâó çîíó í³òðî-
ìåòèëïîðô³ðèíà (IV á), à ïîò³ì çåëåíó çîíó àëüäåã³äà (V á). Ïðîäóêò
(IV á) êðèñòàëûçóâàëè ç ñóì³ø³ õëîðîôîðì-ãåïòàí, 1:2. Âèõ³ä 0.0872 ã
(65%). Rf 0.77 (áåíçîë). ÏÌÐ ñïåêòð (δ, ì. ä.): 8.98 ñ (1Í, Í3 β-ï³ðîë),
8.94-8.93 ì (4Í, Í7,8,12,13 β-ï³ðîë), 8.87 ä (1Í, Í17 β-ï³ðîë, J17,18 5 Ãö),
8.72 ä (1Í, Í18 β-ï³ðîë, J17,18 5 Ãö), 8.00-8.22 ì (8Í, Í2,6 ôåí³ë), 7.65-
7.85 ì (12Í, Í3,4 ôåí³ë), 5.58 ñ (2Í, ÑÍ2). Åëåêòðîííèé ñïåêòð ïîãëè-
íàííÿ (ÑHCl3), λìàêñ (lg ε), íì: 427 (5.58), 558 (4.12), 599 (3.85). Ìàññ-
ñïåêòð, m/z: (Ì+) 737, Mðîçð. 737.14. Åëåìåíòíèé àíàë³ç: Çíàéäåíî,
%: Ñ 73.22, Í 3.67, N 9.42. Ôîðìóëà Ñ45H29N5O2Zn. Ðîçðàõîâàíî, %: Ñ
73.32, Í 3.97, N 9.50.

2-Í³òðîìåòèë-5,10,15,20-òåòðàôåí³ëïîðô³ðèí (IV à). Äåìåòàëëþ-
âàëè 0.046 ã (0.0624 ììîëü) öèíêîâîãî êîìïëåêñà (IV á) â 10 ìë
ìóðàøèíî¿ êèñëîòè. Âèõ³ä 0.0399 ã (95%). Rf 0.85 (áåíçîë). ÏÌÐ
ñïåêòð (δ, ì. ä.): 8.96 ñ (1Í, Í3 β-ï³ðîë), 8.94-8.78 ì (6Í,
Í7,8,12,13,17,18 β-ï³ðîë), 8.30-8.02 ì (8Í, Í2,6 ôåí³ë), 7.80-7.71 ì (12Í,
Í3,4 ôåí³ë), 5.61 ñ (2Í, ÑÍ2), �2.72 ñ (2Í, NH). Åëåêòðîííèé ñïåêòð
ïîãëèíàííÿ (ÑHCl3), λìàêñ (lg ε), íì: 422 (5.60), 518 (4.26), 553 (3.60),
596 (3.58), 652 (3.82). Ìàññ-ñïåêòð, m/z: (Ì+) 673, Mðîçð. 673.78.
Åëåìåíòíèé àíàë³ç: Çíàéäåíî, %: Ñ 80.80, Í 4.34, N 10.10. Ôîðìó-
ëà Ñ45H31N5O2. Ðîçðàõîâàíî, %: Ñ 80.22, Í 4.64, N 10.39.

2-Ôîðì³ë-5,10,15,20-òåòðàôåí³ëïîðô³íàòîöèíê (V á). Ó 40 ìë
äèìåòèë-ñóëüôîêñèäó ïðè 80°Ñ ðîç÷èíÿëè 0.1316 ã (0.182 ììîëü)
ïîðô³ðèíà (I á) òà îñòàâëÿëè îõîëîäæóâàòèñü äî ê³ìíàòíî¿ òåìïåðà-
òóðè. Ïîò³ì äîáàâëÿëè 2 ìë í³òðîìåòàíà òà 0.2 ã (5 ììîëü) ì³ëêî-
çäð³áíåíîãî ÊÎÍ òà ³íòåíñèâíî ïåðåì³øóâàëè ïðè ê³ìíàòí³é òåì-
ïåðàòóð³ ïðîòÿãîì 5 õâèëèí. Âèë³âàëè â 250 ìë 5% îöòîâî¿ êèñ-
ëîòè. Åêñòðàãóâàëè 150 ìë áåíçîëà òà îðãàí³÷íó ôðàêö³þ
óïàðþâàëè äîñóõà. Çàëèøîê ðîç÷èíÿëè ó 8 ìë õëîðîôîðìà òà õðî-
ìàòîãðàôóâàëè íà êîëîíö³ ç ñ³ë³êàãåëåì (1.5 × 10 ñì) äå â³äáóâà-
ëîñü îêèñëåííÿ í³òðîìåòèëüíîãî ïîõ³äíîãî (IV á) äî àëüäåã³äà
(V á). Åëþþâàëè ñèñòåìîþ ðîç÷èííèê³â õëîðîôîðì-ìåòàíîë, 100:1.
Âèìèâàëè çåëåíó çîíó àëüäåã³äà (V á). Ïðîäóêò (V á) êðèñòàëûçó-
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âàëè ç ñóì³ø³ õëîðîôîðì-ãåïòàí, 1:2. Âèõ³ä 0.1156 ã (90%). Rf
0.31 (áåíçîë). ÏÌÐ ñïåêòð (δ, ì. ä.): 9.48 ñ (1Í, ÑÍÎ), 9.23 ñ (1Í,
Í3 β-ï³ðîë), 8.86-8.80 ì (6Í, Í7,8,12,13,17,18 β-ï³ðîë), 8.19-8.10 ì (8Í,
Í2,6 ôåí³ë), 7.76-7.66 ì (12Í, Í3,4 ôåí³ë). Åëåêòðîííèé ñïåêòð
ïîãëèíàííÿ (ÑHCl3), λìàêñ (lg ε), íì: 433 (5.53), 599 (4.14), 602
(3.99). Ìàññ-ñïåêòð, m/z: (Ì+) 705, Mðîçð. 706.12. Åëåìåíòíèé àíà-
ë³ç: Çíàéäåíî, %: Ñ 76.35, Í 4.02, N 7.82. Ôîðìóëà Ñ45H28N4OZn.
Ðîçðàõîâàíî, %: Ñ 76.55, Í 4.00, N 7.93.

2-Ôîðì³ë-5,10,15,20-òåòðàôåí³ëïîðô³ðèí (V à). Îòðèìóâàëè àíà-
ëîã³÷íî ñïîëóö³ (IV à). Âèõ³ä 98%. %). Rf 0.38 (áåíçîë). ÏÌÐ ñïåêòð
(δ, ì. ä.): 9.33 ñ (1Í, ÑÍÎ), 9.16 ñ (1Í, Í3 β-ï³ðîë), 8.80-8.70 ì (6Í,
Í7,8,12,13,17,18 β-ï³ðîë), 8.19-8.06 ì (8Í, Í2,6 ôåí³ë), 7.76-7.62 ì (12Í,
Í3,4 ôåí³ë), -2.60 ñ(2Í, NH). Åëåêòðîííèé ñïåêòð ïîãëèíàííÿ (ÑHCl3),
λìàêñ (lg ε), íì: 431 (5.49), 524 (4.25), 566 (3.89), 605 (3.76), 663 (3.83).
Ìàññ-ñïåêòð, m/z: (Ì+) 642, Mðîçð. 642.77. Åëåìåíòíèé àíàë³ç: Çíàé-
äåíî, %: Ñ 83.98, Í 4.52, N 8.68. Ôîðìóëà Ñ45H30N4O. Ðîçðàõîâàíî, %:
Ñ 84.09, Í 4.70, N 8.72.

2-Ôîðì³ë-5,10,15,20-òåòðà(4-ï³ðèäèë)ïîðô³íàòîöèíê (VI á). Ó
10 ìë ÄÌÑÎ ïðè 80°Ñ ðîç÷èíÿëè 0.056 ã (0.077 ììîëü) 2-í³òðî-
ìåçî-òåòðà(4-ï³ðèäèë)ïîðô³ðèíà òà çàëèøàëè îõîëîäæóâàòèñü äî
50°Ñ. Ïîò³ì äîáàâëÿëè 1 ìë í³òðîìåòàíà òà 0.1 ã (2.5 ììîëü) ì³ë-
êîçäð³áíåíîãî ÊÎÍ òà ³íòåíñèâíî ðîçì³øóâàëè ïðè ö³é æå òåìïå-
ðàòóð³ ïðîòÿãîì 5 õâèëèí. Âèë³âàëè ó 150 ìë 5% îöòîâî¿ êèñëî-
òè. Åêñòðàãóâàëè 200 ìë ñóì³ø³ ðîç÷èííèê³â õëîðîôîðì-åòàíîë,
2:1. Äî îðãàí³÷íî¿ ôàçè äîäàâàëè 80 ìë òîëóîëà òà óïàðþâàëè
äîñóõà ï³ä âàêóóìîì, ïîò³ì ñóøèëè ïðè 120°Ñ ïðîòÿãîì 1 ãîäèíè.
Çàëèøîê ðîç÷èíÿëè â ñèñòåì³ õëîðîôîðì-åòàíîë, 25:1 (25 ìë) òà
ïîì³ùàëè ó êîëîíêó ç ê³çåëüãåëåì (1.5 × 20 ñì). ªëþþâàëè ñóì³ø-
øþ õëîðîôîðì-ìåòàíîë, 25:1, çáèðàëè çåëåíó çîíó ôîðì³ëïîðô³ðèíà
(VI á). Êðèñòàë³çóâàëè ç ñóì³ø³ ðîç÷èííèê³â õëîðîôîðì-åòàíîë,
1:4. Âèõ³ä 0.0437 (80%). Rf 0.28 (õëîðîôîðì-ìåòàíîë, 25:1). Åëåê-
òðîííèé ñïåêòð ïîãëèíàííÿ (ÑHCl3), λìàêñ (lg ε), íì: 439 (5.32), 569
(4.10), 614 (3.90). Ìàññ-ñïåêòð, m/z: (Ì+) 710, Mðîçð. 710.07. Åëåìåí-
òíèé àíàë³ç: Çíàéäåíî, %: Ñ 69.31, Í 3.31, N 15.63. Ôîðìóëà
Ñ41H24N8OZn. Ðîçðàõîâàíî, %: Ñ 69.35, Í 3.51, N 15.78.

2-Ôîðì³ë-5,10,15,20-òåòðà(4-ï³ðèäèë)ïîðô³ðèí (VI à). Äî 0.035 ã
(0.0493 ììîëü) ñïîëóêè (VI á) äîáàâëÿëè 0.5 ìë êîíöåíòðîâàíî¿
ñîëÿíî¿ êèñëîòè òà âèòðèìóâàëè ïðîòÿãîì 10 õâèëèí ïðè ê³ìíàò-
í³é òåìïåðàòóð³. Îòðèìàíèé ðîç÷èí âèë³âàëè ó 10 ìë îõîëîäæåíî-
ãî ðîç÷èíó àì³àêó. Îñàä, ÿêèé âèïàâ, â³äô³ëüòðîâóâàëè, ïðîìèâàëè
âîäîþ, åòàíîëîì òà ñóøèëè ïðè 120°Ñ. Êðèñòàë³çóâàëè ç ñóì³ø³
õëîðîôîðì-åòàíîë, 1:1. Âèõ³ä 0.0293 ã (92%). Rf 0.40 (õëîðîôîðì-
ìåòàíîë, 25:1). ÏÌÐ ñïåêòð (δ, ì. ä.): 9.33 ñ (1Í, ÑÍÎ), 9.28 ñ (1Í,
Í3 β-ï³ðîë), 8.90�8.70 ì (6Í, Í7,8,12,13,17,18 β-ï³ðîë), 9.08�8.98 ì (8Í,
Í2,6 ï³ðèäèë), 8.20-8.10 ì (8Í, Í3,5 ï³ðèäèë), �2.75 ñ(2Í, NH). Åëå-
êòðîííèé ñïåêòð ïîãëèíàííÿ (ÑHCl3), λìàêñ (lg ε), íì: 428 (5.40),
524 (4.21), 596 (3.70), 661 (3.84). Ìàññ-ñïåêòð, m/z: (Ì+) 646, Mðîçð.

646.72. Åëåìåíòíèé àíàë³ç: Çíàéäåíî, %: Ñ 75.95, Í 3.95, N 17.26.
Ôîðìóëà Ñ41H26N8O. Ðîçðàõîâàíî, %: Ñ 76.15, Í 4.05, N 17.33.

Íîâèé ìåòîä ââåäåííÿ ôîðì³ëüíî¿ ãðóïè â ìåçî-òåòðà-(àðèë-, ãåòåðèë)ïîðô³ðèíè
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ÍÎÂÛÉ ÌÅÒÎÄ ÂÂÅÄÅÍÈß ÔÎÐÌÈËÜÍÎÉ ÃÐÓÏÏÛ
Â ÌÅÇÎ-ÒÅÒÐÀ-(ÀÐÈË-, ÃÅÒÅÐÈË)ÏÎÐÔÈÐÈÍÛ

Ðåçþìå
Ðàçðàáîòàí íîâûé íåïðÿìîé ìåòîä ââåäåíèÿ ôîðìèëüíîé ãðóïïû â ìåçî-òåòðà-

(àðèë-, ãåòåðèë)ïîðôèðèíû èñõîäÿ èç ìåòàëëîêîìïëåêñîâ èõ íèòðîïðîèçâîäíûõ
ïîñðåäñòâîì êèíå-çàìåùåíèÿ íèòðîãðóïïû íà íèòðîìåòèëüíóþ è îêèñëåíèÿ ïîñ-
ëåäíåé ïî ðåàêöèè Íåôà.

Êëþ÷åâûå ñëîâà: ïîðôèðèí, àëüäåãèä, êèíå-çàìåùåíèå, ðåàêöèÿ Íåôà.
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THE NEW METHOD INDIRECT FORMYLATION
OF MESO-TETRA-(ARYL-, HETERYL)PORPHYRINS

Summary
The new indirect formylation of meso-tetra-(aryl-, heteryl)porphyrins has been

developed. It include cine-substitution of nitro group in metalocomplexes of their 2-
nitroderivatives by nitromethyl group and its oxidation according to Nef reaction.

Keywords: porphyrin, aldehyd, cine-substitution, Nef reaction.

Â. Ë. Ìàëèíîâñüêèé, Þ. Â. ²øêîâ, C. Â. Âîäç³íñüêèé, Ç. ². Æèë³íà


