
I. £ÄÇÆÇÐËÇ

1,3-¥ËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ âÄÎâáÕÔâ ÑÆÐËÏ ËÊ ÑÔÐÑÄ-
ÐÞØ äÔÕÓÑËÕÇÎßÐÞØ ÃÎÑÍÑÄã Ä ÑÓÅÂÐËÚÇÔÍÑÏ ÔËÐÕÇÊÇ. ¯Â ËØ
ÑÔÐÑÄÇ ÏÑÅÖÕ ÃÞÕß ÒÑÎÖÚÇÐÞ ÓÂÊÐÑÑÃÓÂÊÐÞÇ ÑÕÍÓÞÕÑÙÇÒ-
ÐÞÇ, ÍÂÓÃÑ- Ë ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËÇ ÏÑÎÇÍÖÎÞ,1 ë 4 ÍÑÕÑÓÞÇ ÐÂØÑ-
ÆâÕ ÛËÓÑÍÑÇ ÒÓÂÍÕËÚÇÔÍÑÇ ÒÓËÏÇÐÇÐËÇ Ä ÒÓÑÏÞÛÎÇÐÐÑÔÕË Ë
ÏÇÆËÙËÐÇ. ¯ÂÒÓËÏÇÓ, ËÊÄÇÔÕÐÞÇ ÎÇÍÂÓÔÕÄÇÐÐÞÇ ÔÓÇÆÔÕÄÂ
ÂÏËÆÑÒËÓËÐ, ÂÐÂÎßÅËÐ, ÏÇÕËÎÖÓÂÙËÎ, ÐË×ÇÆËÒËÐ, ÔÖÎß×Â-
ÆËÏËÙËÐ, ÆËÙËÖ×ÑÐ Ë ÙÇÎÇÃÓÇÍÔ ÒÓÇÆÔÕÂÄÎâáÕ ÔÑÃÑÌ ÅÇÕÇÓÑ-
ÙËÍÎËÚÇÔÍËÇ ÒÓÑËÊÄÑÆÐÞÇ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ.5

¬ÓÑÏÇ ÕÑÅÑ, 1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ âÄÎâáÕÔâ
ÔÂÏÞÏË ÓÂÔÒÓÑÔÕÓÂÐÇÐÐÞÏË ÎËÅÂÐÆÂÏË Ä ÏÇÕÂÎÎÑÍÑÏÒ-
ÎÇÍÔÂØ.6 ë 9 £ÞÔÑÍÂâ ÍÑÏÒÎÇÍÔÑÑÃÓÂÊÖáÜÂâ ÔÒÑÔÑÃÐÑÔÕß
àÕËØ ÔÑÇÆËÐÇÐËÌ ÑÃÖÔÎÑÄÎËÄÂÇÕ ÓÂÊÐÑÑÃÓÂÊÐÞÇ ÂÔÒÇÍÕÞ ËØ
ÒÓÂÍÕËÚÇÔÍÑÅÑ ËÔÒÑÎßÊÑÄÂÐËâ, Ä ÕÑÏ ÚËÔÎÇ ÆÎâ ÓÂÊÆÇÎÇÐËâ
ÔÏÇÔÇÌ ÓÇÆÍÑÊÇÏÇÎßÐÞØ àÎÇÏÇÐÕÑÄ Ë àÍÔÕÓÂÍÙËÑÐÐÑ-×ÑÕÑ-
ÏÇÕÓËÚÇÔÍÑÅÑ ÑÒÓÇÆÇÎÇÐËâ ËÑÐÑÄ ÏÇÕÂÎÎÑÄ.1, 2, 10 ®ÇÕÂÎÎÑ-
ØÇÎÂÕÞ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÒÓËÏÇÐâáÕ Ä ÍÂÚÇ-
ÔÕÄÇ ÂÐÕËÑÍÔËÆÂÐÕÑÄ Ë ÒÓËÔÂÆÑÍ ÆÎâ ÔÏÂÊÑÍ; ÍÂÕÂÎËÊÂÕÑÓÑÄ
ÒÓÑÙÇÔÔÑÄ ÑÍËÔÎÇÐËâ, ÒÓËÔÑÇÆËÐÇÐËâ Ë ÒÑÎËÏÇÓËÊÂÙËË; ÆÎâ
ÒÑÎÖÚÇÐËâ ÏÇÕÂÎÎËÚÇÔÍËØ Ë ÑÍÔËÆÐÞØ ÒÑÍÓÞÕËÌ, ÆÎâ ÄÄÇÆÇ-
ÐËâ ÏÇÕÂÎÎÂ Ä ÔÑÔÕÂÄ ÄÞÔÑÍÑÕÇÏÒÇÓÂÕÖÓÐÞØ ÔÄÇÓØÒÓÑÄÑÆâ-
ÜËØ ÒÎÇÐÑÍ;10, 11 ÆÎâ ÔÑÊÆÂÐËâ àÎÇÍÕÓÑÎáÏËÐÇÔÙÇÐÕÐÞØ
ÆËÑÆÑÄ 12 Ë Õ.Æ. £ ÐÂÔÕÑâÜÇÇ ÄÓÇÏâ ÄÔÇ ÃÑÎßÛÇÇ ÊÐÂÚÇÐËÇ
ÒÓËÑÃÓÇÕÂÇÕ ÔÑÊÆÂÐËÇ ÒÑÎËÆÇÐÆÂÕÐÞØ ÎËÅÂÐÆÑÄ, ÔÒÑÔÑÃÐÞØ
×ÑÓÏËÓÑÄÂÕß ÍÑÑÓÆËÐÂÙËÑÐÐÞÇ ÍÎÂÔÕÇÓÞË ÔÖÒÓÂÏÑÎÇÍÖÎâÓ-
ÐÞÇ ÔÕÓÖÍÕÖÓÞ, ÆÎâ àÕËØ ÙÇÎÇÌ ÄÇÔßÏÂ ÖÆÑÃÐÞ ÒÓÑËÊÄÑÆÐÞÇ
1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ.9

¸ÇÐÐÞÏË ÔËÐÕÑÐÂÏË âÄÎâáÕÔâ ÕÂÍÉÇ ÒÓÑËÊÄÑÆÐÞÇ 1,3-
ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ, ÔÑÆÇÓÉÂÜËÇ ÆÑÒÑÎÐËÕÇÎßÐÞÇ
×ÖÐÍÙËÑÐÂÎßÐÞÇ ÅÓÖÒÒÞ, ÍÑÕÑÓÞÇ ÔÒÑÔÑÃÐÞ ÖÚÂÔÕÄÑÄÂÕß Ä
ØËÏËÚÇÔÍËØ ÒÓÇÄÓÂÜÇÐËâØ ËÎË ÑÍÂÊÞÄÂÕß ÄÎËâÐËÇ ÐÂ ØÑÆ
ÓÇÂÍÙËÌ. °ÆÐÑÌ ËÊ ÕÂÍËØ ÅÓÖÒÒ âÄÎâÇÕÔâ (ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐ-
ÐÂâ. £ ÎËÕÇÓÂÕÖÓÇ ÑÕÔÖÕÔÕÄÖáÕ ÑÃÑÃÜÂáÜËÇ ÓÂÃÑÕÞ ÒÑ
ØËÏËË 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇ-
ÐËÌ, ØÑÕâ ËÏÇáÕÔâ ÏÐÑÅÑÚËÔÎÇÐÐÞÇ ÒÓËÏÇÓÞ, ÆÇÏÑÐÔÕÓË-
ÓÖáÜËÇ ÃÑÅÂÕÞÇ ÔËÐÕÇÕËÚÇÔÍËÇ ÄÑÊÏÑÉÐÑÔÕË àÕËØ ÒÓÑ-
ËÊÄÑÆÐÞØ. ±ÇÓÔÒÇÍÕËÄÐÑÔÕß ËÔÔÎÇÆÑÄÂÐËÌ Ä ÆÂÐÐÑÏ ÐÂÒÓÂÄ-
ÎÇÐËË ÑÃÖÔÎÑÄÎËÄÂÇÕÔâ ÕÇÏ, ÚÕÑ ÒÓÑÆÖÍÕÞ ËØ ÒÓÇÄÓÂÜÇÐËÌ
ÒÓÑâÄÎâáÕ ÓÂÊÐÑÑÃÓÂÊÐÑÇ ÃËÑÎÑÅËÚÇÔÍÑÇ ÆÇÌÔÕÄËÇ, ÍÂÕÂÎË-
ÕËÚÇÔÍÖá ÂÍÕËÄÐÑÔÕß Ë ÍÑÏÒÎÇÍÔÑÑÃÓÂÊÖáÜÖá ÔÒÑÔÑÃÐÑÔÕß.
±ÓÇÆÔÕÂÄÎÇÐÐÞÌ ÑÃÊÑÓ ÔÕÂÄËÕ ÒÇÓÇÆ ÔÑÃÑÌ ÊÂÆÂÚÖ ÔËÔÕÇÏÂ-
ÕËÊËÓÑÄÂÕß ËÏÇáÜËÌÔâ Ä ÎËÕÇÓÂÕÖÓÇ ÏÂÕÇÓËÂÎ ÒÑ ÔËÐÕÇÊÖ,
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ÔÕÓÑÇÐËá Ë ÓÇÂÍÙËâÏ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑ-
ÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ, Â ÕÂÍÉÇ ÒÓÑÂÐÂÎËÊËÓÑÄÂÕß ÄÑÊÏÑÉÐÞÇ
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ªÊÄÇÔÕÐÞÏ ÏÇÕÑÆÑÏ ÔËÐÕÇÊÂ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-
ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ âÄÎâÇÕÔâ ÓÇÂÍÙËâ ÁÒÒÂ ë¬ÎËÐ-
ÅÇÏÂÐÐÂ (1), Ä ÓÇÊÖÎßÕÂÕÇ ÍÑÕÑÓÑÌ ÒÓÑËÔØÑÆËÕ ÂÊÑÔÑÚÇÕÂÐËÇ
ÔÑÎÇÌ (ÅÇÕ)ÂÓËÎÆËÂÊÑÐËâ Ô 1,3-ÆËÍÇÕÑÐÂÏË (R1, R2=Alk, Ar)
Ë 3-ÑÍÔÑà×ËÓÂÏË (R1=Alk, Ar; R2=OAlk).13

±ÓÑÄÇÆÇÐËÇ ÓÇÂÍÙËË Ä ÄÑÆÐÑ-ÔÒËÓÕÑÄÑÌ ËÎË ÄÑÆÐÑ-ÂÙÇÕÑ-
ÐÑÄÑÌ ÔÓÇÆÇ Ä ÒÓËÔÖÕÔÕÄËË ÂÙÇÕÂÕÂ ÐÂÕÓËâ ÑÃÞÚÐÑ ÑÃÇÔÒÇ-
ÚËÄÂÇÕ ØÑÓÑÛËÇ ÄÞØÑÆÞ ÒÓÑÆÖÍÕÑÄ ÔÑÚÇÕÂÐËâ. ªÐÑÅÆÂ Ä
ÍÂÚÇÔÕÄÇ ÒÑÃÑÚÐÞØ ÒÓÑÆÖÍÕÑÄ ÑÃÓÂÊÖáÕÔâ ×ÑÓÏÂÊÂÐÞ. ¬ ÐÂ-
ÔÕÑâÜÇÏÖ ÄÓÇÏÇÐË ÔËÐÕÇÊËÓÑÄÂÐÑ ÃÑÎßÛÑÇ ÍÑÎËÚÇÔÕÄÑ
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ, ÔÑ-
ÆÇÓÉÂÜËØ ÓÂÊÐÑÑÃÓÂÊÐÞÇ ÊÂÏÇÔÕËÕÇÎË Ä 1,3-ÆËÍÂÓÃÑÐËÎß-
ÐÑÏ ÑÔÕÂÕÍÇ Ë (ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÐÑÏ ×ÓÂÅÏÇÐÕÇ (ÔÏ. ÕÂÃÎËÙÖ
Ä ±ÓËÎÑÉÇÐËË).14 ë 74

°ÓËÅËÐÂÎßÐÞÌ ÒÑÆØÑÆ Í ÔËÐÕÇÊÖ ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÒÓÇÆ-
ÎÑÉÇÐ Ä ÓÂÃÑÕÇ 75. £ ÓÇÊÖÎßÕÂÕÇ ÄÊÂËÏÑÆÇÌÔÕÄËâ ÂÙÇÕËÎÂÙÇ-
ÕÑÐÂ (1a) ËÎË ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ (2a) Ô N-ÐÑÐÂ×ÕÑÓ-
ÃÖÕËÎÔÖÎß×ÑÐËÎÃÇÐÊÑÕÓËÂÊÑÎÑÏ Ä ÒÓËÔÖÕÔÕÄËËNaHÄ ËÐÇÓÕ-
ÐÑÌ ÔÓÇÆÇ ÑÃÓÂÊÖáÕÔâ ÔÑÇÆËÐÇÐËâ 3a ËÎË 4a.

£ ÎËÕÇÓÂÕÖÓÇ ÑÒËÔÂÐÞ ÔÎÖÚÂË, ÍÑÅÆÂ ÒÓË ÒÓÑÄÇÆÇÐËË
ÓÇÂÍÙËÌ ÂÊÑÔÑÚÇÕÂÐËâ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ Ô
ÔÑÎâÏË ÅÇÕÂÓËÎÆËÂÊÑÐËâ ÐÇ ÖÆÂÇÕÔâ ÄÞÆÇÎËÕß ÐÇÙËÍÎËÚÇÔÍËÌ
ÂÓËÎÅËÆÓÂÊÑÐ, ÕÂÍ ÍÂÍ ÒÑÔÎÇÆÐËÌ Ä ÖÔÎÑÄËâØ ÓÇÂÍÙËË ÒÓÇÕÇÓ-

ÒÇÄÂÇÕ ÔÒÑÐÕÂÐÐÖá ÙËÍÎËÊÂÙËá, ÆÂÄÂâ ÅÇÕÇÓÑÍÑÐÆÇÐÔËÓÑ-
ÄÂÐÐÞÇ ÕÓËÂÊËÐÞ. ´ÂÍ, ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ÔÑÇÆËÐÇÐËÌ 1, 2
Ô ÔÑÎâÏË 1,2,4-ÕÓËÂÊÑÎ-5-ËÎ-,35 1,2,3-ÕÓËÂÊÑÎ-5-ËÎ- 76 Ë ÒËÓ-
ÂÊÑÎ-3-ËÎÆËÂÊÑÐËâ 77 ë 80 ÑÃÓÂÊÖáÕÔâ ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ
ÂÊÑÎÑÕÓËÂÊËÐÞ 5, Â Ô ÔÑÎßá ËÐÆÂÊÑÎ-3-ËÎÆËÂÊÑÐËâ 81 Ë 3-ÆË-
ÂÊÑÒËÓÂÊÑÎÑ[3,4-d ]ÒËÓËÏËÆËÐÑÏ 82 ì ÃËÂÐÐÇÎËÓÑÄÂÐÐÞÇ
ÕÓËÂÊËÐÞ 6.

°ÕÎËÚËÕÇÎßÐÑÌ ÑÔÑÃÇÐÐÑÔÕßá ×ÕÑÓÂÎÍËÎÔÑÆÇÓÉÂÜËØ
1,3-ÆËÍÇÕÑÐÑÄ Ë 3-ÑÍÔÑà×ËÓÑÄ ÒÓË ÂÊÑÔÑÚÇÕÂÐËË Ä ÔÕÂÐÆÂÓÕ-
ÐÞØ ÖÔÎÑÄËâØ Ô ØÎÑÓËÆÂÏË ÅÇÕÂÓËÎÆËÂÊÑÐËâ, ËÏÇáÜËÏË
ÅÓÖÒÒÖ NH Ä a-ÒÑÎÑÉÇÐËË, âÄÎâÇÕÔâ ÑÃÓÂÊÑÄÂÐËÇ 4-ÅËÆÓ-
ÑÍÔË-4-×ÕÑÓÂÎÍËÎ-1,4-ÆËÅËÆÓÑÂÊÑÎÑ[5,1-c]ÕÓËÂÊËÐÑÄ 7. ±Ñ-
ÔÎÇÆÐËÇ ÒÑÎÖÚÂáÕÔâ Ä ÓÇÊÖÎßÕÂÕÇ ÒÓËÔÑÇÆËÐÇÐËâ ÅÓÖÒÒÞ NH
ÅÇÕÂÓËÎßÐÑÅÑ ÑÔÕÂÕÍÂ ÒÑ ÍÂÓÃÑÐËÎßÐÑÏÖ ÂÕÑÏÖ ÖÅÎÇÓÑÆÂ ÒÓË
×ÕÑÓËÓÑÄÂÐÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ.83 ë 85

R1=CHF2, ³F3, (CF2)2H, C3F7, (CF2)4H, C4F9; R2=Me, Bun, Ph,

CF3, 1-Naph, 2-Fu, OEt, OMe (Naph ì ÐÂ×ÕËÎ, Fu ì ×ÖÓËÎ);

X=N, CCO2Et; Y, Z=N, CH.

±Ñ ÆÂÐÐÞÏ ÔÒÇÍÕÓÑÔÍÑÒËË Á®², ÅÇÕÇÓÑÙËÍÎÞ 7 ÔÒÑ-
ÔÑÃÐÞ Í ÍÑÎßÚÂÕÑ-ÙÇÒÐÑÌ ÕÂÖÕÑÏÇÓËË ÊÂ ÔÚÇÕ ÓÂÔÍÓÞÕËâ ÕÓË-
ÂÊËÐÑÄÑÅÑ ÍÑÎßÙÂ ÒÑ ÔÄâÊË C(4)7N(5) Ô ÑÃÓÂÊÑÄÂÐËÇÏ
ÑÕÍÓÞÕÑ-ÙÇÒÐÑÌ ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÐÑÌ ×ÑÓÏÞ A. ¶ÕÑÓÂÎÍË-
ÎËÓÑÄÂÐÐÞÇ ÆËÅËÆÓÑÂÊÑÎÑ[5,1-c]ÕÓËÂÊËÐÞ 7 ÑÍÂÊÂÎËÔß ÖÔÕÑÌ-
ÚËÄÞ Í ÆÇÅËÆÓÂÕÂÙËË.

°ÆÐÂÍÑ ÂÄÕÑÓÞ ÓÂÃÑÕÞ 86 ÔÑÑÃÜÂáÕ ÑÃ ÑÃÓÂÊÑÄÂÐËË Ä
ÓÇÂÍÙËâØ ×ÕÑÓÂÎÍËÎËÓÑÄÂÐÐÞØ 1,3-ÆËÍÇÕÑÐÑÄ 1b ë e Ô ØÎÑ-
ÓËÆÑÏ 4-×ÇÐËÎÒËÓÂÊÑÎ-3-ËÎÆËÂÊÑÐËâ 3-(×ÕÑÓÂÙËÎ)ÒËÓÂ-
ÊÑÎÑ[5,1-c][1,2,4]ÕÓËÂÊËÐÑÄ 8b ë e ì ÒÓÑÆÖÍÕÑÄ ÆÇÅËÆÓÂÕÂÙËË
ÒÓÑÏÇÉÖÕÑÚÐÞØ ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÑÄ, ÍÑÕÑÓÞÇ ÑÐË, ÐÇ ÑØÂ-
ÓÂÍÕÇÓËÊÑÄÞÄÂâ, ÒÑÆÄÇÓÅÂÎË ÆÂÎßÐÇÌÛÇÌ ÙËÍÎËÊÂÙËË Ä ÎÇÆâ-
ÐÑÌ ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÇ. °ÆÐÂÍÑ, ÐÂ ÐÂÛ ÄÊÅÎâÆ, ÒÓËÄÇÆÇÐÐÞØ
ÂÄÕÑÓÂÏË ÆÂÐÐÞØ ÐÇÆÑÔÕÂÕÑÚÐÑ ÆÎâ ÒÑÆÕÄÇÓÉÆÇÐËâ ÔÕÓÖÍ-
ÕÖÓÞ ÔÑÇÆËÐÇÐËÌ 8b ë e.

R2=3-F-4-MeOC6H3: R1=CF3 (b) , C2F5 (c); R2=3-Cl-4-FC6H3:

R1=CF3 (d) , C2F5 (e).
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´ÇÏ ÐÇ ÏÇÐÇÇ ÔÑÄÔÇÏ ÐÇÆÂÄÐÑ ÒÑâÄËÎËÔß ÃÑÎÇÇ ÆÑÔÕÑÄÇÓ-
ÐÞÇ ÔÄÇÆÇÐËâ ÑÃ ÂÊÑÔÑÚÇÕÂÐËË 1-(2-ÕËÇÐËÎ)-4,4,4-ÕÓË×ÕÑÓ-
ÃÖÕÂÐÆËÑÐÂ (9) Ô ÔÑÎâÏË ÅÇÕÂÓËÎÆËÂÊÑÐËâ Ä ÒËÓËÆËÐÇ Ä
ÖÔÎÑÄËâØ ÏËÍÓÑÄÑÎÐÑÄÑÅÑ (MW) ÔËÐÕÇÊÂ, Ä ÓÇÊÖÎßÕÂÕÇ ÍÑÕÑ-
ÓÑÅÑ ÒÑÎÖÚÇÐÞ ÒÓÑÆÖÍÕÞ ÆÇÅËÆÓÂÕÂÙËË ì ×ÕÑÓÂÎÍËÎÔÑÆÇÓ-
ÉÂÜËÇ ÂÊÑÎÑÕÓËÂÊËÐÞ 10 ë 12.87

R1=Me, Ph; R2=H, Me; PyHì ÒËÓËÆËÐ.

III. ³ÕÓÑÇÐËÇ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-
1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ

¥Îâ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ
ØÂÓÂÍÕÇÓÐÂ ÔËÐ ë ÂÐÕË-ËÊÑÏÇÓËâ, ÑÃÖÔÎÑÄÎÇÐÐÂâ ÓÂÊÎËÚÐÞÏ
ÒÑÎÑÉÇÐËÇÏ ÊÂÏÇÔÕËÕÇÎÇÌ ÑÕÐÑÔËÕÇÎßÐÑ ÔÄâÊË C=N. °ÃÂ
ËÊÑÏÇÓÂ ÆÑÔÕÂÕÑÚÐÑ ÖÔÕÑÌÚËÄÞ, ÕÂÍ ÍÂÍ ÔÕÂÃËÎËÊËÓÑÄÂÐÞ
ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÑÌ ÄÑÆÑÓÑÆÐÑÌ ÔÄâÊßá (£®£³) ÏÇÉÆÖ
ÍÂÓÃÑÐËÎßÐÞÏ ÂÕÑÏÑÏ ÍËÔÎÑÓÑÆÂ Ë ÂÕÑÏÑÏ ÄÑÆÑÓÑÆÂ ÂÏË-
ÐÑÅÓÖÒÒÞ ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ.

R1=Me, Alk, AlkF; R2=Me, But, OMe, OEt, Ar.

®ËÕÚÇÎÎ Ë ¯ÑÐØËÃÇÎ,33 ËÔÒÑÎßÊÖâ ÆÂÐÐÞÇ ª¬-ÔÒÇÍÕÓÑ-
ÔÍÑÒËË Ë Á®² 1H, ÖÔÕÂÐÑÄËÎË, ÚÕÑ ÂÓËÎÅËÆÓÂÊÑÐÞ, ÒÑÎÖÚÇÐ-
ÐÞÇ ËÊ ÂÙÇÕËÎÃÇÐÊÑËÎÏÇÕÂÐÑÄ, ÔÖÜÇÔÕÄÖáÕ ÒÓÇËÏÖÜÇÔÕ-
ÄÇÐÐÑ Ä ÄËÆÇ ËÊÑÏÇÓÂ, Ä ÍÑÕÑÓÑÏ £®£³ ÓÇÂÎËÊÖÇÕÔâ Ô
ÖÚÂÔÕËÇÏ ÂÙÇÕËÎßÐÑÌ ÅÓÖÒÒÞ (×ÑÓÏÂ A). ±ÓÇÆÒÑÚÕËÕÇÎß-
ÐÑÔÕß ÔÄâÊÞÄÂÐËâ ÂÙÇÕËÎßÐÑÌ, Â ÐÇ ÃÇÐÊÑËÎßÐÑÌ ÅÓÖÒÒÞ
ÂÄÕÑÓÞ ÑÃÝâÔÐËÎË ÔÕÇÓËÚÇÔÍËÏË ×ÂÍÕÑÓÂÏË. ¬ÓÑÏÇ ÕÑÅÑ,
ÑÐË ÆÇÎÂáÕ ÄÞÄÑÆ, ÚÕÑ ÄÄÇÆÇÐËÇ àÎÇÍÕÓÑÐÑÆÑÐÑÓÐÞØ ÊÂÏÇ-
ÔÕËÕÇÎÇÌ Ä ÂÓËÎßÐÖá ÅÓÖÒÒÖ ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ÑÔÕÂÕÍÂ ÖÄÇ-
ÎËÚËÄÂÇÕ ÔÑÆÇÓÉÂÐËÇ ËÊÑÏÇÓÂ A, Â àÎÇÍÕÓÑÐÑÂÍÙÇÒÕÑÓÐÞØì
ÒÑÄÞÛÂÇÕ ÔÑÆÇÓÉÂÐËÇ ËÊÑÏÇÓÂ B.

¢ÇÓÕÑÎÂÊË Ô ÔÑÂÄÕ.88 ËÔÔÎÇÆÑÄÂÎ ÔÕÓÑÇÐËÇ ÔËÏÏÇÕÓËÚÐÞØ
2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ, ÒÑÎÖÚÇÐÐÞØ ÐÂ ÑÔÐÑÄÇ
ÆËÃÇÐÊÑËÎÏÇÕÂÐÂ, Ô ÒÓËÄÎÇÚÇÐËÇÏ ²³¡. ¡ÕÕÂ Ô ÔÑÂÄÕ.21

ÒÖÕÇÏ ÔÓÂÄÐÇÐËâ ÆÂÐÐÞØ ÔÒÇÍÕÓÑÔÍÑÒËË Á®² 1H Ë 13C ÆÎâ
2-ÂÓËÎÅËÆÓÂÊÑÐÑÒÓÑËÊÄÑÆÐÞØ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ Ë ÂÙÇ-
ÕËÎÂÙÇÕÑÐÂ ÑÒÓÇÆÇÎËÎ, ÚÕÑ ÃÑÎßÛÖá ÕÇÐÆÇÐÙËá Í ÑÃÓÂÊÑÄÂ-
ÐËá £®£³ Ô ÂÏËÐÑÅÓÖÒÒÑÌ ÒÓÑâÄÎâÇÕ ÔÎÑÉÐÑà×ËÓÐÂâ
ÅÓÖÒÒÂ (×ÑÓÏÂ A, R2=OAlk), Â ÐÇ ÂÙÇÕËÎßÐÂâ (×ÑÓÏÂ B,
R2=Me).

°ÆÐÂÍÑ ÒÑÊÉÇ ¢ÇÓÕÑÎÂÊË 89 ÐÂ ÑÔÐÑÄÂÐËË ÆÂÐÐÞØ ÓÇÐÕ-
ÅÇÐÑÔÕÓÖÍÕÖÓÐÑÅÑ ËÔÔÎÇÆÑÄÂÐËâ ÓâÆÂ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-
ÑÍÔÑà×ËÓÑÄ ÒÑÍÂÊÂÎ, ÚÕÑ Ä ÔÎÖÚÂÇ 2-(2-ÏÇÕÑÍÔË×ÇÐËÎ)- Ë 2-(2-
ÙËÂÐÑ×ÇÐËÎ)ÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ ÐÂÃÎáÆÂÇÕÔâ ÑÃÓÂÊÑ-
ÄÂÐËÇ £®£³ ÒÑ ÂÙÇÕËÎßÐÑÌ ÅÓÖÒÒÇ, Ä ÕÑ ÄÓÇÏâ ÍÂÍ ÆÎâ
4-ÙËÂÐÑÊÂÏÇÜÇÐÐÑÅÑ ÂÐÂÎÑÅÂ ì ÒÑ ÔÎÑÉÐÑà×ËÓÐÑÌ.

±Ñ ÆÂÐÐÞÏ ÓÂÃÑÕÞ 34, ÂÃÔÑÎáÕÐÂâ ÄÇÎËÚËÐÂ ÍÑÐÔÕÂÐÕÞ
ÔÒËÐ-ÔÒËÐÑÄÑÅÑ ÄÊÂËÏÑÆÇÌÔÕÄËâ 1J (15N15N) ËÊÑÏÇÓÂ, Ä ÍÑÕÑ-
ÓÑÏ £®£³ ÑÃÓÂÊÖÇÕÔâ ÒÑ ÔÎÑÉÐÑà×ËÓÐÑÌ ÅÓÖÒÒÇ, ÏÇÐßÛÇ
(*10.8 ¤Ù) ÒÑ ÔÓÂÄÐÇÐËá Ô ÕÂÍÑÄÑÌ ÆÎâ ËÊÑÏÇÓÂ Ô £®£³-
ÔÄâÊÂÐÐÑÌ ÂÙÇÕËÎßÐÑÌ ÅÓÖÒÒÑÌ (*11.1 ¤Ù).

±ÓÑÔÕÓÂÐÔÕÄÇÐÐÑÇ ÔÕÓÑÇÐËÇ ÒÑÎË×ÕÑÓÂÎÍËÎËÓÑÄÂÐÐÞØ
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÒÑÆ-
ÓÑÃÐÑ ËÊÖÚÇÐÑ ×ËÊËÍÑ-ØËÏËÚÇÔÍËÏË ÏÇÕÑÆÂÏË.90, 91 ³ ÒÑ-
ÏÑÜßá ²³¡ Ë ª¬-ÔÒÇÍÕÓÑÔÍÑÒËË ÐÂÌÆÇÐÑ, ÚÕÑ Ä ÕÄÇÓÆÑÏ
ÔÑÔÕÑâÐËË àÕË ÔÑÇÆËÐÇÐËâ ÔÖÜÇÔÕÄÖáÕ Ä ÄËÆÇ ËÊÑÏÇÓÂ, Ä
ÍÑÕÑÓÑÏ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÂâ ÄÑÆÑÓÑÆÐÂâ ÔÄâÊß ÑÃÓÂÊÖÇÕÔâ
ÊÂ ÔÚÇÕ ÖÚÂÔÕËâ ÍÂÓÃÑÐËÎßÐÑÅÑ ÂÕÑÏÂ ÍËÔÎÑÓÑÆÂ ÒÓË ÐÇ×ÕÑ-
ÓËÓÑÄÂÐÐÑÏ ÑÔÕÂÕÍÇ (×ÑÓÏÂ £). ®ÇÕÑÆÂÏË ÔÒÇÍÕÓÑÔÍÑÒËË
Á®² 1H, 13C, 19F ÖÔÕÂÐÑÄÎÇÐÑ, ÚÕÑ Ä ÓÂÔÕÄÑÓÂØ Ä CDCl3 Ë
ÂÙÇÕÑÐÇ-d6 ÑÐË ÕÂÍÉÇ ÔÖÜÇÔÕÄÖáÕ ÒÓÇËÏÖÜÇÔÕÄÇÐÐÑ Ä ÄËÆÇ
ËÊÑÏÇÓÂ £. ²ÂÔÚÇÕÐÞÏ ÏÇÕÑÆÑÏ ab initio DFT B3LYP/6-
31G(d,p) ÒÑÍÂÊÂÐÑ,90, 91 ÚÕÑ àÕÑÕ ËÊÑÏÇÓ âÄÎâÇÕÔâ ÃÑÎÇÇ àÐÇÓ-
ÅÇÕËÚÇÔÍË ÄÞÅÑÆÐÞÏ.

IV. ·ËÏËÚÇÔÍËÇ ÒÓÇÄÓÂÜÇÐËâ 2-(ÅÇÕ)ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ

1. ²ÇÂÍÙËË ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÑÌ ÅÇÕÇÓÑÙËÍÎËÊÂÙËË

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÔÒÑ-
ÔÑÃÐÞ Í ÓÂÊÎËÚÐÞÏ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÞÏ ÙËÍÎËÊÂÙËâÏ.
°ÔÑÃÇÐÐÑ ÓÂÊÐÑÑÃÓÂÊÐÞ ÒÓÇÄÓÂÜÇÐËâ ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÑÄ.

¯ÂÒÓËÏÇÓ, ÔÑÇÆËÐÇÐËâ, ÔÑÆÇÓÉÂÜËÇ Ä ÂÊÑÎËÎÅËÆÓÂÊÑÐ-
ÐÑÏ ÑÔÕÂÕÍÇ ÅÓÖÒÒÖ NH, ÔÍÎÑÐÐÞ Í C,N-ÅÇÕÇÓÑÙËÍÎËÊÂÙËË ÊÂ
ÔÚÇÕ ×ÑÓÏËÓÑÄÂÐËâ ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ Ä ÓÇÊÖÎßÕÂÕÇ ÍÑÐÆÇÐ-
ÔÂÙËË àÕÑÌ ÅÓÖÒÒÞ Ô ÍÂÓÃÑÐËÎßÐÞÏ ÂÕÑÏÑÏ ÖÅÎÇÓÑÆÂ ÂÙËÎß-
ÐÑÅÑ ÑÔÕÂÕÍÂ. ´ÂÍËÏ ÑÃÓÂÊÑÏ ÐÂ ÑÔÐÑÄÇ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂ-
ÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÃÞÎË ÒÑÎÖÚÇÐÞ ÒÓÑ-
ËÊÄÑÆÐÞÇ ÃËÙËÍÎËÚÇÔÍËØ ÕÓËÂÊËÐÑÄ (13),35, 39, 41, 92 ÕÓËÙËÍÎË-
ÚÇÔÍËØ ÕÓËÂÊËÐÑÄ (14) 32, 36 Ë ÕÇÕÓÂÙËÍÎËÚÇÔÍËØ ÕÓËÂÊËÐÑÄ
(15).55, 57, 58 °ÃÞÚÐÑ ÙËÍÎËÊÂÙËá ÒÓÑÄÑÆâÕ ÒÓË ÐÂÅÓÇÄÂÐËË
ÓÇÂÅÇÐÕÑÄ Ä ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÇ (Ä ÒÑÆÍËÔÎÇÐÐÑÏ àÕÂÐÑÎÇ) ËÎË
Ä ÊÂÒÂâÐÐÑÌ ÂÏÒÖÎÇ ÃÇÊ ÓÂÔÕÄÑÓËÕÇÎâ.

£ ÔÎÖÚÂÇ ÙËÍÎËÊÂÙËË ÐÇÔËÏÏÇÕÓËÚÐÞØ 2-ÅÇÕÂÓËÎÅËÆÓÂÊÑ-
ÐÑÄ 1,2,3-ÕÓËÑÐÑÄ ì ÒÓÑËÊÄÑÆÐÞØ ÃÇÐÊÑËÎÂÙÇÕÑÐÂ ì Ö ÂÄÕÑ-
ÓÑÄ ÓÂÃÑÕ 36, 41 ÐÇÕ ÔÑÅÎÂÔËâ ÒÑ ÄÑÒÓÑÔÖ Ñ ÕÑÏ, ÍÂÍÂâ ËÊ
ÂÙËÎßÐÞØ ÅÓÖÒÒ ÖÚÂÔÕÄÖÇÕ Ä ÓÇÂÍÙËË. ´ÂÍ, ÑÆÐË ÂÄÕÑÓÞ 36

ÔÚËÕÂáÕ, ÚÕÑ ÙËÍÎËÊÂÙËâ ÒÓÑËÔØÑÆËÕ ÒÑ ÂÙÇÕËÎßÐÑÏÖ ÊÂÏÇ-
ÔÕËÕÇÎá, Â ÆÓÖÅËÇ 41 ì ÒÑ ÃÇÐÊÑËÎßÐÑÏÖ, ÒÓË àÕÑÏ ÐËÍÕÑ ËÊ
ÐËØ ÐÇ ÒÓËÄÑÆËÕ ÂÓÅÖÏÇÐÕËÓÑÄÂÐÐÞØ ÆÑÍÂÊÂÕÇÎßÔÕÄ Ä ÒÑÎßÊÖ
ÔÄÑÇÅÑ ÄÞÃÑÓÂ.
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R1=Me, Et, Prn, Ph; R2=Me, Ph, OMe, OEt, OPrn;

X=N (5), CH (13): Y=N, CH, CC6H4Cl-4, CBr, CCO2Et, CC(O)NH2;

Z=N, CH, CC6H4OMe-4, CSBn, CSO2Bn, CNHMe;

14: R3=H, OH; R4=H, CN; R5=H, Ph;

15: Ar=Ph, C6H4Cl-4, 2-Fu.

¢àÌÅ Ë ³ÕËÄÇÐÔÑÐ 41, 92 ÑÃÐÂÓÖÉËÎË, ÚÕÑ ÅÇÕÇÓÑÙËÍÎË-
ÊÂÙËá 4-ÍÂÓÃÂÏÑËÎËÏËÆÂÊÑÎ-5-ËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ
16a,b ÏÑÉÐÑ ÒÓÑÄÑÆËÕß ÐÇ ÕÑÎßÍÑ Ä ÍËÔÎÑÌ ÔÓÇÆÇ, ÐÑ Ë Ä
ÑÔÐÑ'ÄÐÑÌ (Ä ÒËÓËÆËÐÇ). £ ÒÑÔÎÇÆÐÇÏ ÔÎÖÚÂÇ ÐÂÃÎáÆÂÇÕÔâ
ÂÎßÕÇÓÐÂÕËÄÐÞÌ ÒÖÕß ÓÇÂÍÙËË Ô ÖÚÂÔÕËÇÏ àÕÑÍÔËÍÂÓÃÑÐËÎß-
ÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ, ÚÕÑ ÒÓËÄÑÆËÕ Í 4-ÑÍÔÑ-1,4-ÆËÅËÆÓÑËÏËÆ-
ÂÊÑ[5,1-c][1,2,4]ÕÓËÂÊËÐ-8-ÍÂÓÃÑÍÔÂÏËÆÂÏ 17a,b.

R=Me (a), Ph (b).

¡ÐÂÎÑÅËÚÐÑÇ ÒÓÑÕÇÍÂÐËÇ ÙËÍÎËÊÂÙËË ÒÑ ÔÎÑÉÐÑà×ËÓÐÑÌ
ÅÓÖÒÒÇ ÑÕÏÇÚÇÐÑ Ë ÆÎâ 2-ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ
18 93 Ë 19 (X=N (ÔÏ.55), CH (ÔÏ.58)), ÐÑ Ä ÍËÔÎÑÌ ÔÓÇÆÇ.

R =Me, Ph.

X = CH, N.

£ ÔÎÖÚÂÇ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑ-
ÇÆËÐÇÐËÌ, ÔÑÆÇÓÉÂÜËØ Ä ÅÇÕÂÓËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ CH-
ÅÓÖÒÒÖ Ä a-ÒÑÎÑÉÇÐËË Í ÅËÆÓÂÊÑÐÐÑÌ ÅÓÖÒÒÇ, ÄÑÊÏÑÉÐÂ ÄÐÖÕ-
ÓËÏÑÎÇÍÖÎâÓÐÂâ C,C-ÙËÍÎËÊÂÙËâ. °ÒËÔÂÐÞ 41 ÒÓÇÄÓÂÜÇÐËâ
2-(3-ÍÂÓÃÂÏÑËÎÒËÓÂÊÑÎ-4-ËÎ)ÅËÆÓÂÊÑÐÑÄ ÂÙÇÕÑÖÍÔÖÔÐÞØ à×Ë-
ÓÑÄ 20a,b, ÒÓËÄÑÆâÜËÇ Í à×ËÓÂÏ 3-ÍÂÓÃÂÏÑËÎ-7-ÅËÆÓÑÍÔË-
ÒËÓÂÊÑÎÑ[4,3-c]ÒËÓËÆÂÊËÐ-6-ÍÂÓÃÑÐÑÄÞØ ÍËÔÎÑÕ 21a,b.

R=Me (a), Et (b).

£ ÒÓÑÙÇÔÔÂØ C,C-ÙËÍÎËÊÂÙËË ÏÑÅÖÕ ÖÚÂÔÕÄÑÄÂÕß Ë 2-ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ. ´ÂÍ, 2-ÂÓËÎÅËÆÓ-
ÂÊÑÐÞ 3, 4 Ä ÒÓËÔÖÕÔÕÄËË ØÎÑÓËÆÂ ÂÎáÏËÐËâ ÙËÍÎËÊÖáÕÔâ Ô
ÖÚÂÔÕËÇÏ ÑÓÕÑ-ÂÕÑÏÂ ÖÅÎÇÓÑÆÂ ÂÓËÎßÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ Ë
ÂÙÇÕËÎßÐÑÌ ËÎË àÕÑÍÔËÍÂÓÃÑÐËÎßÐÑÌ ÅÓÖÒÒÞ, ÆÂÄÂâ ÔÑÑÕÄÇÕ-
ÔÕÄÇÐÐÑ 3-ÂÙÇÕËÎÙËÐÐÑÎËÐÞ 22 Ë 3-ÂÙÇÕËÎ-4-ÅËÆÓÑÍÔËÙËÐÐÑ-
ÎËÐÞ 23.16, 53, 94, 95

R1=Me, °Et; R2=H, Me, OMe, Br, SC6H4NO2-4, SO2R3

(R3=OH, NH2, N(CH2)5, NHPh, NPy-2).

±ÓËÔÖÕÔÕÄËÇ ÓÇÂÍÙËÑÐÐÑÔÒÑÔÑÃÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ Ä
ÆËÍÂÓÃÑÐËÎßÐÑÏ ×ÓÂÅÏÇÐÕÇ ÅËÆÓÂÊÑÐÑÄ ÒÓÇÆÑÔÕÂÄÎâÇÕ
ÆÑÒÑÎÐËÕÇÎßÐÞÇ ÄÑÊÏÑÉÐÑÔÕË ÆÎâ ÙËÍÎËÊÂÙËË: 2-(ÅÇÕ)ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-4-ÃÓÑÏ(ØÎÑÓ)ÂÙÇÕÑÖÍÔÖÔÐÞÇ à×ËÓÞ 24 ÙËÍÎË-
ÊÖáÕÔâ Ä 3-ÂÎÍÑÍÔËÍÂÓÃÑÐËÎ-4-ÅËÆÓÑÍÔË-1-(ÅÇÕ)ÂÓËÎÒËÓÂÊÑ-
ÎÞ 25 Ä ÓÇÊÖÎßÕÂÕÇ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÑÅÑ ÑÕÜÇÒÎÇÐËâ ÃÓÑ-
ÏÑ(ØÎÑÓÑ)ÄÑÆÑÓÑÆÂ.59

¥ÓÖÅÑÌ ËÎÎáÔÕÓÂÙËÇÌ âÄÎâÇÕÔâ ÙËÍÎËÊÂÙËâ 2-×ÇÐËÎ-
ÅËÆÓÂÊÑÐÑÒÇÐÕÂ×ÕÑÓÃÇÐÊÑËÎÖÍÔÖÔÐÑÅÑ à×ËÓÂ (26) Ä àÕËÎÑÄÞÌ
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à×ËÓ 4-ÑÍÔÑ-1-×ÇÐËÎ-5,6,7,8-ÕÇÕÓÂ×ÕÑÓ-1,4-ÆËÅËÆÓÑÙËÐÐÑ-
ÎËÐ-3-ÍÂÓÃÑÐÑÄÑÌ ÍËÔÎÑÕÞ (27) ÊÂ ÔÚÇÕ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÑÅÑ
ÊÂÏÇÜÇÐËâ ÑÓÕÑ-ÂÕÑÏÂ ×ÕÑÓÂ ÅÓÖÒÒÑÌ NH ÂÓËÎÅËÆÓÂÊÑÐ-
ÐÑÅÑ ×ÓÂÅÏÇÐÕÂ.68

¡ÄÕÑÓÂÏË ÓÂÃÑÕÞ 96 ÒÑÍÂÊÂÐÑ, ÚÕÑ Ë 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-
ÂÙÇÕÑÖÍÔÖÔÐÞÇ à×ËÓÞ 4 ÔÒÑÔÑÃÐÞ Í ÙËÍÎËÊÂÙËË Ô ÖÚÂÔÕËÇÏ
ÏÇÕËÎßÐÑÌ ÅÓÖÒÒÞ ÒÑÆ ÆÇÌÔÕÄËÇÏ [ÅËÆÓÑÍÔË(ÕÑÊËÎÑÍÔË)ËÑÆ]-
ÃÇÐÊÑÎÂ Ä ÒÓËÔÖÕÔÕÄËË ÆËËÊÑÒÓÑÒËÎàÕËÎÂÏËÐÂ. £ ÓÇÊÖÎßÕÂÕÇ
ÑÃÓÂÊÖáÕÔâ àÕËÎÑÄÞÇ à×ËÓÞ 1-ÂÓËÎ-4-ÅËÆÓ-ÑÍÔË-1H-ÒËÓ-
ÂÊÑÎ-3-ÍÂÓÃÑÐÑÄÞØ ÍËÔÎÑÕ 28.{

Tos ì Ò-ÕÑÎÖÑÎÔÖÎß×ÑÐËÎ.

2-(2-¡ÊËÆÑ×ÇÐËÎ)ÅËÆÓÂÊÑÐÞ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆË-
ÐÇÐËÌ 3b, 4b ÔÒÑÔÑÃÐÞ ÒÓÇÕÇÓÒÇÄÂÕß ÕÇÓÏËÚÇÔÍÖá ÙËÍÎËÊÂ-
ÙËá, ÆÂÄÂâ ÊÂÏÇÜÇÐÐÞÇ ÃÇÐÊËÏËÆÂÊÑÎÞ 29a,b.23

R1=Me (3b, 29a), OEt (4b, 29b).

¸ËÍÎËÊÂÙËË ÏÑÅÖÕ ÒÓÑØÑÆËÕß Ë ÃÇÊ ÖÚÂÔÕËâ ÅÓÖÒÒÞ NH
ÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ. ´ÂÍ, àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-4-ÕËÑ-
ÙËÂÐÂÕÑÂÙÇÕÑÂÙÇÕÂÕÞ 30a ë c ÒÓË ÑÃÓÂÃÑÕÍÇ ØÎÑÓÑÄÑÆÑÓÑ-
ÆÑÏ Ä ÃÇÐÊÑÎÇ ÑÃÓÂÊÖáÕ ÔÏÇÔß ÑÍÔÂÕËÑÎÑÄ 31a ë c Ë ÕËÂÊÑÎÑÄ
32a ë c.18

X=2-Cl (a), 4-Cl (b), 3-CF3 (c).

¥ÓÖÅÑÌ ÒÓËÏÇÓ ÕÂÍÑÅÑ ÕËÒÂ ÙËÍÎËÊÂÙËË ÓÇÂÎËÊÑÄÂÐ Ä
ÓÂÃÑÕÇ 97, Ä ÍÑÕÑÓÑÌ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÑÌ ÙËÍÎËÊÂÙËÇÌ

àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-4-[(4H-1,2,4-ÕÓËÂÊÑÎ-3-ËÎ)ÕËÑ]ÂÙÇÕÑ-
ÂÙÇÕÂÕÑÄ 33 ÒÑÎÖÚÇÐÞ àÕËÎ-a-ÂÓËÎÅËÆÓÂÊÑÐÑ[1,3]ÕËÂÊÑÎÑ-
[3,2-b][1,2,4]ÕÓËÂÊÑÎ-5-ËÎÂÙÇÕÂÕÞ 34.

R1=H, 3-CF3, 4-NO2, 4-Cl, 4-OMe; R2=H, Me, Ph.

°ÒËÔÂÐÂ 30 ÐÇÑÃÞÚÐÂâ ÙËÍÎËÊÂÙËâ àÕËÎÑÄÑÅÑ à×ËÓÂ 2-[(ÂÐ-
ÕËÒËÓËÐ-4-ËÎ)ÅËÆÓÂÊÑÐÑ]-3-ÑÍÔÑ-3-×ÇÐËÎÒÓÑÒÂÐÑÄÑÌ ÍËÔÎÑ-
ÕÞ (35) Ä àÕËÎÑÄÞÌ à×ËÓ 3-ÃÇÐÊÑËÎ-3Â,4-ÆËÏÇÕËÎ-6-ÑÍÔÑ-5-
×ÇÐËÎ-2,3,3a,4,5,6-ÅÇÍÔÂÅËÆÓÑÒËÓÂÊÑÎÑ[4,3-c]ÒËÓÂÊÑÎ-3-ÍÂÓÃÑ-
ÐÑÄÑÌ ÍËÔÎÑÕÞ (36) ÒÑÆ ÆÇÌÔÕÄËÇÏ ÔÏÇÔË HCl ëEtOH ËÎË
HCl ëAcOH.

2. ¬ÑÏÒÎÇÍÔÑÑÃÓÂÊÖáÜÂâ ÔÒÑÔÑÃÐÑÔÕß
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÔÒÑ-
ÔÑÃÐÞ ÑÃÓÂÊÑÄÞÄÂÕß ÄÐÖÕÓËÍÑÏÒÎÇÍÔÐÞÇ ÔÑÇÆËÐÇÐËâ Ô
ÍÂÕËÑÐÂÏË ÒÇÓÇØÑÆÐÞØ ÏÇÕÂÎÎÑÄ. ´ÂÍ, ÒÓË ÑÃÓÂÃÑÕÍÇ
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ 29, 63, 66, 69, 70, 98 ë 125 Ë
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ 124 ë 131 ÔÑÎâÏË ÓÂÊÎËÚ-
ÐÞØ ÏÇÕÂÎÎÑÄ ÃÞÎË ÒÑÎÖÚÇÐÞ ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ ÍÑÏÒÎÇÍÔÞ
(ÓÇÂÍÙËâ (2), ÔÏ. ÕÂÃÎËÙÖ Ä ±ÓËÎÑÉÇÐËË). £ÑÒÓÑÔÂÏ ËÊÖÚÇÐËâ
ÔÕÓÑÇÐËâ ÕÂÍËØ ÏÇÕÂÎÎÑØÇÎÂÕÑÄ ÒÑÔÄâÜÇÐÞ ÓÂÃÑ-
ÕÞ 63, 98, 99, 114.

M=Ni, Cu, Pd Ë ÆÓ.; x=1, 2; n=1, 2; i=0, 1, 2, 3, 4, 5;

j=0, 1, 2, 3, 4, 7; k=0, 1; m=0, 1, 3; p=0, 1, 2, 3;

Y=Cl, OAc, NO3, ClO4.

3. ²ÇÂÍÙËË Ô ÏÑÐÑÐÖÍÎÇÑ×ËÎÂÏË

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÔÑ-
ÆÇÓÉÂÕ ÆÄÂ àÎÇÍÕÓÑ×ËÎßÐÞØ ÙÇÐÕÓÂ ì ÍÂÓÃÑÐËÎßÐÞÇ
ÅÓÖÒÒÞ, ì ÒÑ ÍÑÕÑÓÞÏ ÒÓÑËÔØÑÆËÕ ÂÕÂÍÂ ÐÖÍÎÇÑ×ËÎßÐÞØ
ÓÇÂÅÇÐÕÑÄ. ±ÓË àÕÑÏ ÆÎâ ÒÓÑËÊÄÑÆÐÞØ 3-ÑÍÔÑà×ËÓÑÄ Ë ÐÇÔËÏ-
ÏÇÕÓËÚÐÞØ 1,3-ÆËÍÇÕÑÐÑÄ àÕË ÙÇÐÕÓÞ âÄÎâáÕÔâ ÐÇàÍÄËÄÂ-
ÎÇÐÕÐÞÏË, Ä ÔÄâÊË Ô ÚÇÏ ÄÑÊÏÑÉÐÑ ÑÃÓÂÊÑÄÂÐËÇ
ÓÇÅËÑËÊÑÏÇÓÐÞØ ÒÓÑÆÖÍÕÑÄ.

°ÒËÔÂÐÞ ÕÇÏÒÎÂÕÐÞÇ ÍÑÐÆÇÐÔÂÙËË 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ
1,2,3-ÕÓËÑÐÑÄ 3 (R1=Me) 132, 133 Ë 2-ÂÓËÎÅËÆÓÂÊÑÐÑÊÂÏÇÜÇÐ-
ÐÑÅÑ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ 4 (R1=OEt) 134 Ô ÒÇÓÄËÚÐÞÏË
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{ ©ÆÇÔß Ë ÆÂÎÇÇ, ÇÔÎË ÐÇ ÑÅÑÄÑÓÇÐÑ ÑÔÑÃÑ, Ar ÑÊÐÂÚÂÇÕ ×ÇÐËÎßÐÖá
ËÎË ÊÂÏÇÜÇÐÐÖá ×ÇÐËÎßÐÖá ÅÓÖÒÒÖ.
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ÂÏËÐÂÏË ÐÂÏÂÕÓËÙÇ ËÑÐÑÄÏÇÆË(II) Ë ÐËÍÇÎâ(II), ÒÓËÄÑÆâÜËÇ
Í ÕÇÕÓÂÂÊÂØÇÎÂÕÐÞÏ ÍÑÏÒÎÇÍÔÂÏ 37.

R1=Me, OEt; R2=Me, Ph; R3=H, 3-Me, 4-Me, 3-OMe, 4-OMe,

3-NO2, 4-NO2; 3-Cl, 4-Cl; R4=Me, Et, Prn, Bun, Ar; M=Cu, Ni.

¶ÕÑÓÂÎÍËÎÔÑÆÇÓÉÂÜËÇ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑ-
ÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÐÇÑÆÐÑÊÐÂÚÐÑ ÓÇÂÅËÓÖáÕ Ô ÏÇÕËÎÂÏË-
ÐÑÏ, ÐÂÒÓÂÄÎÇÐËÇ ÓÇÂÍÙËË ÊÂÄËÔËÕ ÑÕ ÆÎËÐÞ×ÕÑÓÂÎÍËÎßÐÑÅÑ
ÊÂÏÇÔÕËÕÇÎâ.135, 136 ´ÂÍ, 2-ÂÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ 3,
ËÏÇáÜËÇ ÍÑÓÑÕÍÑÙÇÒÐÑÌ ×ÕÑÓÂÎÍËÎßÐÞÌ ÊÂÏÇÔÕËÕÇÎß R1

(n4 2), ÍÑÐÆÇÐÔËÓÖáÕÔâ Ô ÏÇÕËÎÂÏËÐÑÏ ÒÑ ÍÂÓÃÑÐËÎßÐÑÌ
ÅÓÖÒÒÇ ÒÓË ÐÇ×ÕÑÓËÓÑÄÂÐÐÑÏ ÑÔÕÂÕÍÇ R2, ÆÂÄÂâ 2-ÂÓËÎÂÊÑ-3-
ÂÏËÐÑÇÐÑÐÞ 38. ±ÓÇÄÓÂÜÇÐËâ ÏÇÕËÎÊÂÏÇÜÇÐÐÞØ (R2=Me)
ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3, ÔÑÆÇÓÉÂÜËØ ÆÎËÐÐÑÙÇÒÐÑÌ ×ÕÑÓËÓÑÄÂÐ-
ÐÞÌ ÊÂÏÇÔÕËÕÇÎß (n5 3), ÐÇÔÇÎÇÍÕËÄÐÞ. £ àÕÑÏ ÔÎÖÚÂÇ
ÒÑÏËÏÑ 2-ÂÓËÎÂÊÑ-3-ÂÏËÐÑÇÐÑÐÑÄ 38 ÒÑÎÖÚÂáÕÔâ N-ÏÇÕËÎ-
2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÂÏËÆÞ 39. ±ÑÔÎÇÆÐËÇ ÑÃÓÂ-
ÊÖáÕÔâ Ä ÓÇÊÖÎßÕÂÕÇ ÒÓËÔÑÇÆËÐÇÐËâ ÂÏËÐÂ ÒÑ ÍÂÓÃÑÐËÎßÐÑÌ
ÅÓÖÒÒÇ ÒÓË ×ÕÑÓÂÎÍËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ Ë ÒÑÔÎÇÆÖáÜÇÅÑ
ÅÂÎÑ×ÑÓÏÐÑÅÑ ÓÂÔÜÇÒÎÇÐËâ ËÐÕÇÓÏÇÆËÂÕÑÄ ÒÖÕÇÏ àÎËÏËÐË-
ÓÑÄÂÐËâ ×ÕÑÓÂÎÍÂÐÂ. ±ÓÑÆÖÍÕÂÏË ÓÇÂÍÙËÌ ÂÓËÎÅËÆÓÂÊÑÐÑÄ
3, ÔÑÆÇÓÉÂÜËØ ÒÑÎË×ÕÑÓÂÎÍËÎßÐÞÌ (n5 3) Ë ÑÃÝÇÏÐÞÇ
ÕÓÇÕ-ÃÖÕËÎßÐÞÌ ËÎË ×ÇÐËÎßÐÞÌ ÊÂÏÇÔÕËÕÇÎË (R2=But,
Ph), âÄÎâáÕÔâ ÕÑÎßÍÑ ÂÏËÆÞ 39.

R1= (CF2)nX (X=F: n=1, 3, 4; X=H: n=2, 3);

R2=Me, Ph, Bun, But; R3=H, Me, OMe.

£ ÕÇÏÒÎÂÕÐÑÌ ÍÑÐÆÇÐÔÂÙËË 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓË-
ÑÐÑÄ 3 Ô ÏÇÕËÎÂÏËÐÑÏ ÐÂ ÏÂÕÓËÙÇ ËÑÐÑÄ Ni(II) ÑÃÓÂÊÖáÕÔâ
ÏÇÕÂÎÎÑÍÑÏÒÎÇÍÔÞ 37. ±ÓÇËÏÖÜÇÔÕÄÑÏ ÕÇÏÒÎÂÕÐÑÅÑ ÏÇÕÑÆÂ
âÄÎâÇÕÔâ ÄÑÊÏÑÉÐÑÔÕß ÒÑÎÖÚÇÐËâ ÏÇÕÂÎÎÑØÇÎÂÕÑÄ Ô ÎËÅÂÐ-

ÆÂÏË, ËÏÇáÜËØ ÆÎËÐÐÞÌ ÒÑÎË×ÕÑÓÂÎÍËÎßÐÞÌ (ÚËÔÎÑ ÂÕÑ-
ÏÑÄ ÖÅÎÇÓÑÆÂ53) Ë ÑÃÝÇÏÐÞÌ ÖÅÎÇÄÑÆÑÓÑÆÐÞÌ ÊÂÏÇÔÕËÕÇÎË.
¡ÎßÕÇÓÐÂÕËÄÐÞÏ ÏÇÕÑÆÑÏ ÒÑÎÖÚÇÐËâ ØÇÎÂÕÑÄ 37 âÄÎâÇÕÔâ
ÑÃÓÂÃÑÕÍÂ 2-ÂÓËÎÂÊÑ-3-ÏÇÕËÎÂÏËÐÑ-1-(ÒÑÎË×ÕÑÓÂÎÍËÎ)ÇÐ-
ÑÐÑÄ 38 ÔÑÎâÏË ÏÇÕÂÎÎÑÄ.

R1=CF3, (CF2)2H, C3F7; R2=Me, Ph; R3=H,Me, OMe;M=Ni, Cu.

°ÔÐÑÄÐÞÏ ÒÓÑÙÇÔÔÑÏ ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 2-ÂÓËÎÅËÆÓ-
ÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ 4 Ô ÏÇÕËÎÂÏËÐÑÏ âÄÎâÇÕÔâ ÍÑÐÆÇÐÔÂÙËâ
ÂÏËÐÂ ÒÑ ÔÎÑÉÐÑà×ËÓÐÑÌ ÅÓÖÒÒÇ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÂÏËÆÑÄ 39.
°ÆÐÂÍÑ ÆÎâ à×ËÓÑÄ 4 (n=4, 6), ËÏÇáÜËØ ÐÑÐÂ×ÕÑÓÃÖÕËÎß-
ÐÞÌ Ë ÕÓËÆÇÍÂ×ÕÑÓÅÇÍÔËÎßÐÞÌ ÊÂÏÇÔÕËÕÇÎË, àÕÑ ÐÂÒÓÂÄÎÇÐËÇ
ÐÇ âÄÎâÇÕÔâ ÇÆËÐÔÕÄÇÐÐÞÏ, ÒÑÔÍÑÎßÍÖ ÓÇÂÍÙËâ ÔÑÒÓÑÄÑÉÆÂ-
ÇÕÔâ ÒÓËÔÑÇÆËÐÇÐËÇÏ ÂÏËÐÂ ÒÑ ×ÕÑÓÂÙËÎßÐÑÏÖ ×ÓÂÅÏÇÐÕÖ Ô
ÒÑÔÎÇÆÖáÜËÏ ÅÂÎÑ×ÑÓÏÐÞÏ ÓÂÔÜÇÒÎÇÐËÇÏ Ë ÑÃÓÂÊÑÄÂÐËÇÏ
ÆËÂÏËÆÂ 40.136

R1=H: n=1, 2, 4; R1=F, n=3, 4, 6; R2=H, Me, OMe.

¡ÏËÆÞ 39 ÒÓÑâÄÎâáÕ ÍÑÏÒÎÇÍÔÑÑÃÓÂÊÖáÜËÇ ÔÄÑÌÔÕÄÂ ÒÑ
ÑÕÐÑÛÇÐËá Í ÍÂÕËÑÐÂÏ ÒÇÓÇØÑÆÐÞØ ÏÇÕÂÎÎÑÄ, Ë ËÊ ÐËØ ÏÑÅÖÕ
ÃÞÕß ÒÑÎÖÚÇÐÞ ÏÇÕÂÎÎÑÍÑÏÒÎÇÍÔÞ 41. £ÑÊÏÑÉÇÐ ÔËÐÕÇÊ àÕËØ
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38 ¦.£.»ÇÅÑÎßÍÑÄ, Á.£.¢ÖÓÅÂÓÕ, °.¤.·ÖÆËÐÂ, £.ª.³ÂÎÑÖÕËÐ, °.¯.¹ÖÒÂØËÐ



ÉÇ ØÇÎÂÕÑÄ ÕÇÏÒÎÂÕÐÑÌ ÍÑÐÆÇÐÔÂÙËÇÌ à×ËÓÑÄ 4 Ô ÏÇÕËÎÂÏË-
ÐÑÏ ÐÂ ÏÂÕÓËÙÇ ËÑÐÑÄ ÐËÍÇÎâ(II).136 ´ÇÏÒÎÂÕÐÞÌ ÏÇÕÑÆ
ÒÓËÏÇÐâáÕ ÆÎâ ÔËÐÕÇÊÂ ÂÏËÆÑÄ 39 Ô ÆÎËÐÐÞÏË ÒÑÎË×ÕÑÓË-
ÓÑÄÂÐÐÞÏË ÂÎÍËÎßÐÞÏË ÊÂÏÇÔÕËÕÇÎâÏË.

R1=H: n=1, 2; R1=F: n=3, 4; R2=H, Me, OMe; M=Ni, Cu.

4. ²ÇÂÍÙËË Ô ÆËÐÖÍÎÇÑ×ËÎÂÏË

¥Îâ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ
ØÂÓÂÍÕÇÓÐÂ ÙËÍÎÑÍÑÐÆÇÐÔÂÙËâ Ô ÆËÐÖÍÎÇÑ×ËÎßÐÞÏË ÓÇÂÅÇÐ-
ÕÂÏË. ¿ÕÂ ÓÇÂÍÙËâ ÛËÓÑÍÑ ËÔÒÑÎßÊÖÇÕÔâ ØËÏËÍÂÏË-ÔËÐÕÇÕË-
ÍÂÏË ÆÎâ ÔÑÊÆÂÐËâ ÅÇÕÇÓÑÙËÍÎÑÄ ÓÂÊÎËÚÐÞØ ÍÎÂÔÔÑÄ.
°ÔÑÃÇÐÐÑ ÛËÓÑÍÑ Ä ÎËÕÇÓÂÕÖÓÇ ÒÓÇÆÔÕÂÄÎÇÐÞ ÒÓÇÄÓÂÜÇÐËâ
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÒÑÆ ÆÇÌÔÕÄËÇÏ a-N,N 0-ÆËÐÖÍÎÇÑ×ËÎÑÄ
(ÅËÆÓÂÊËÐÑÄ, ÅËÆÓÂÊËÆÑÄ, ÔÇÏËÍÂÓÃÂÊËÆÑÄ Ë Õ.Ò.), ÒÓËÄÑÆâ-
ÜËÇ Í ÔÑÑÕÄÇÕÔÕÄÖáÜËÏ (ÅÇÕ)ÂÓËÎÂÊÑÒËÓÂÊÑÎÂÏ Ë -ÒËÓÂÊÑ-
ÎÑÐÂÏ (ÓÇÂÍÙËâ (3)) (ÔÏ., ÐÂÒÓËÏÇÓ, ÓÂÃÑÕÞ 137 ë 179 Ë ÆÓÖÅËÇ
ÔÔÞÎÍË Ä ÕÂÃÎËÙÇ Ä ±ÓËÎÑÉÇÐËË). £ ÓÇÂÍÙËâØ ÐÇÔËÏÏÇÕÓËÚ-
ÐÞØ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ Ô
ÊÂÏÇÜÇÐÐÞÏË ÅËÆÓÂÊËÐÂÏË Ë ÅËÆÓÂÊËÆÂÏË ÐÇ ÐÂÃÎáÆÂÎÑÔß
ÑÃÓÂÊÑÄÂÐËâ ËÊÑÏÇÓÐÞØ ÒËÓÂÊÑÎÑÄ. ±ÓÂÄÆÂ, ÔÕÓÑÅËØ ÆÑÍÂÊÂ-
ÕÇÎßÔÕÄ ÔÕÓÑÇÐËâ ÒÑÎÖÚÇÐÐÞØ ÒËÓÂÊÑÎÑÄ Ë ÒËÓÂÊÑÎÑÐÑÄ
ÂÄÕÑÓÞ Ä ÔÄÑËØ ÔÕÂÕßâØ ÐÇ ÒÓËÄÑÆâÕ. ªØ ÄÞÄÑÆÞ ÑÃ ÑÃÓÂ-
ÊÖáÜËØÔâ ÒÓÑÆÖÍÕÂØ ÃÂÊËÓÖáÕÔâ ÎËÛß ÐÂ ÓÂÔÔÖÉÆÇÐËâØ Ñ
ÃÑÎßÛÇÌ ÓÇÂÍÙËÑÐÐÑÌ ÔÒÑÔÑÃÐÑÔÕË ÍÂÓÃÑÐËÎßÐÑÌ ÅÓÖÒÒÞ
ÒÓË ÏÇÕËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄ. ±Ñ àÕÑÌ
ÒÓËÚËÐÇ ÍÑÐÆÇÐÔÂÙËâ ÔÄÑÃÑÆÐÑÌ ÂÏËÐÑÅÓÖÒÒÞ ÆËÐÖÍÎÇÑ×ËÎÂ
ÑÔÖÜÇÔÕÄÎâÇÕÔâ ÒÑ ÂÙÇÕËÎßÐÑÏÖ ×ÓÂÅÏÇÐÕÖ ÔÖÃÔÕÓÂÕÂ, ÚÕÑ
ÒÓËÄÑÆËÕ Í 4-(ÅÇÕ)ÂÓËÎÂÊÑ-3-ÏÇÕËÎ-1-R1-5-R2-ÒËÓÂÊÑÎÂÏ 42
(X=NR3) Ë 4-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÏÇÕËÎ-1-R1-ÒËÓÂÊÑÎ-5-
ÑÐÂÏ 43 (X=NR3).

ªÔÒÑÎßÊÑÄÂÐËÇ ÅËÆÓÑØÎÑÓËÆÂ ÅËÆÓÑÍÔËÎÂÏËÐÂ Ä ÓÇÂÍ-
ÙËâØ Ô 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÏË ÔÑÇÆËÐÇ-
ÐËâÏË ÒÑÊÄÑÎâÇÕ ÒÑÎÖÚÂÕß ÒÓÑËÊÄÑÆÐÞÇ ËÊÑÍÔÂÊÑÎÂ 42, 43
(X=O), ÔÑÆÇÓÉÂÜËÇ ÂÓËÎÅËÆÓÂÊÑÐÐÞÌ ÑÔÕÂÕÑÍ (ÔÏ. ÕÂÃÎËÙÖ
Ä ±ÓËÎÑÉÇÐËË).16, 21, 24, 25, 44, 67, 71, 72, 172, 180, 181 £Ñ ÄÔÇØ àÕËØ
ÓÂÃÑÕÂØ ÑÒâÕß ÉÇ ÕÑÎßÍÑ ÒÑÔÕÖÎËÓÖÇÕÔâ ÑÃÓÂÊÑÄÂÐËÇ 3-ÏÇ-
ÕËÎËÊÑÍÔÂÊÑÎÑÄ.

¯ÂÏË ÖÔÕÂÐÑÄÎÇÐÑ,83, 178 ÚÕÑ ÇÆËÐÔÕÄÇÐÐÞÏË ÒÓÑÆÖÍÕÂÏË
Ä ÓÇÂÍÙËâØ ×ÕÑÓÂÎÍËÎÔÑÆÇÓÉÂÜËØ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄ
1,2,3-ÕÓËÑÐÑÄ Ô ÊÂÏÇÜÇÐÐÞÏË ÅËÆÓÂÊËÐÂÏË âÄÎâáÕÔâ 3-×ÕÑÓ-

ÂÎÍËÎÊÂÏÇÜÇÐÐÞÇ 4-(ÅÇÕ)ÂÓËÎÂÊÑÒËÓÂÊÑÎÞ. ¬ÓÑÏÇ ÕÑÅÑ,
ÃÞÎÑ ÐÂÌÆÇÐÑ,179 ÚÕÑ Ä ÑÕÎËÚËÇ ÑÕ ÓÇÂÍÙËÌ Ô ÅËÆÓÂÊËÐÂÏË
×ÕÑÓÂÎÍËÎËÓÑÄÂÐÐÞÇ 2-ÂÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ 3 Ä
ÓÇÂÍÙËâØ Ô ÅËÆÓÂÊËÆÑÏ ÃÇÐÊÑÌÐÑÌ ÍËÔÎÑÕÞ Ë ÕËÑÔÇÏË-
ÍÂÓÃÂÊËÆÑÏ ÑÃÓÂÊÖáÕ 5-×ÕÑÓÂÎÍËÎÊÂÏÇÜÇÐÐÞÇ 5-ÅËÆÓÑÍÔË-
4-ÂÓËÎÅËÆÓÂÊÑÐÑÒËÓÂÊÑÎËÐÞ 44.

R1=CF3, (CF2)2H; R2=Me, Ph; R3=H, Me; X=S, R4=NH2;

X=O, R4=Ph.

°ÚÇÄËÆÐÑ, ÚÕÑ ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ×ÕÑÓÂÎÍËÎÔÑÆÇÓÉÂ-
ÜËØ ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3 Ô ÅËÆÓÂÊËÆÂÏË ËÊÏÇÐâÇÕÔâ ÐÂÒÓÂÄÎÇ-
ÐËÇ ÒÇÓÄÑÐÂÚÂÎßÐÑÌ ÂÕÂÍË ÐÖÍÎÇÑ×ËÎÂ, ÒÑÔÍÑÎßÍÖ Ä ÆÂÐÐÑÏ
ÔÎÖÚÂÇ ÑÃÓÂÊÖáÕÔâ ÒËÓÂÊÑÎÞ ÆÓÖÅÑÅÑ ÓÇÅËÑËÊÑÏÇÓÐÑÅÑ ÓâÆÂ.
±Ñ-ÄËÆËÏÑÏÖ, àÕÑ ÒÓÑËÔØÑÆËÕ ÔÑÅÎÂÔÐÑ ÍÑÐÙÇÒÙËË ±ËÓ-
ÔÑÐÂ,182 Ä ÔÑÑÕÄÇÕÔÕÄËË Ô ÍÑÕÑÓÑÌ ÂÕÂÍÂ ÔÎÂÃÑÅÑ ÐÖÍÎÇÑ×ËÎÂ
(ÅËÆÓÂÊËÆÂ) ÒÇÓÄÑÐÂÚÂÎßÐÑ ÒÓÑËÔØÑÆËÕ ÒÑ ÃÑÎÇÇ ÏâÅÍÑÏÖ
àÎÇÍÕÓÑ×ËÎßÐÑÏÖ ÙÇÐÕÓÖ (ÂÙËÎßÐÑÌ ÅÓÖÒÒÇ), Â Ä ÔÎÖÚÂÇ ÅËÆÓ-
ÂÊËÐÑÄìÐÂÑÃÑÓÑÕ. £ ÓÇÂÍÙËâØÉÇ ÐÇ×ÕÑÓËÓÑÄÂÐÐÞØ 2-ÂÓËÎ-
ÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ (ÔÏ. ÓÇÂÍÙËá (3)) Ô ÅËÆÓÂÊËÐÂÏË Ë
ÅËÆÓÂÊËÆÂÏË ÐÇ ÒÓÑËÔØÑÆËÕ ËÊÏÇÐÇÐËâ ÐÂÒÓÂÄÎÇÐËâ ÙËÍÎÑ-
ÍÑÐÆÇÐÔÂÙËË.

³ÎÇÆÖÇÕ ÕÂÍÉÇ ÑÕÏÇÕËÕß, ÚÕÑ Ä ÓÇÂÍÙËâØ ÐÇ×ÕÑÓËÓÑÄÂÐ-
ÐÞØ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ Ô ÅËÆÓÂÊËÆÂÏË
ÅËÆÓÑÍÔËÊÂÏÇÜÇÐÐÞÇ ÒËÓÂÊÑÎËÐÞ ÐÇ ÑÃÓÂÊÖáÕÔâ. ±Ñ-ÄËÆË-
ÏÑÏÖ, àÎÇÍÕÓÑÐÑÂÍÙÇÒÕÑÓÐÑÇ ÄÎËâÐËÇ ÒÑÎË×ÕÑÓÂÎÍËÎßÐÑÌ
ÅÓÖÒÒÞ ÒÓÇÒâÕÔÕÄÖÇÕ àÎËÏËÐËÓÑÄÂÐËá ÏÑÎÇÍÖÎÞ ÄÑÆÞ.

2-¡ÓËÎÂÊÑÊÂÏÇÜÇÐÐÞÇ ÒËÓÂÊÑÎÑÐÞ 45 ÏÑÅÖÕ ÃÞÕß ÔËÐÕÇ-
ÊËÓÑÄÂÐÞ ÄÊÂËÏÑÆÇÌÔÕÄËÇÏ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÒÓÑËÊÄÑÆÐÞØ
ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ 4 Ô 3-(ÅÇÕ)ÂÓËÎÔËÆÐÑÐÂÏË. ±ÑÔÎÇÆÐËÇ
ÒÓÇÆÔÕÂÄÎâáÕ ÔÑÃÑÌ ÔÍÓÞÕÖá ×ÑÓÏÖ ÅËÆÓÂÊËÐÑÄ, ÒÑÔÍÑÎßÍÖ
Ä ÍËÔÎÑÌ ÔÓÇÆÇ ÑÐË ÓÂÊÎÂÅÂáÕÔâ ÆÑ ÅËÆÓÂÊËÐÑÄ.183

R=Ar, 2-ÑÍÔÑØÓÑÏÇÐ-8-ËÎÏÇÕËÎ.
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³ ÏÑÚÇÄËÐÑÌ, ÕËÑÏÑÚÇÄËÐÑÌ Ë ÅÖÂÐËÆËÐÑÏ 2-ÂÓËÎÅËÆÓÂ-
ÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ 3 60, 184 Ë 4 16, 24, 185 ÑÃÓÂ-
ÊÖáÕ ÒÓÑËÊÄÑÆÐÞÇ ÒËÓËÏËÆËÐÂ 46, 47, ÔÑÆÇÓÉÂÜËÇ ÂÊÑ- Ë
ÅËÆÓÂÊÑÐÐÞÌ ×ÓÂÅÏÇÐÕ ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ.

2-¡ÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ 3 ÄÔÕÖÒÂáÕ Ä ÙËÍÎÑÍÑÐ-
ÆÇÐÔÂÙËá Ô ÔÖÎß×ÂÏËÆÂÏË ÒÑ 1,3-ÆËÍÂÓÃÑÐËÎßÐÑÏÖ ×ÓÂÅ-
ÏÇÐÕÖ, ÆÂÄÂâ 4-ÂÓËÎÂÊÑ-1,2,6-ÕËÂÆËÂÊËÐ-1,1-ÆËÑÍÔËÆÞ 48.20

R1, R2=Me, Ph; R3=H, C(=NH)NH2, CH2C(O)NH2,

C(O)C6H4OPri-4, 2-Py, 1,3-ÕËÂÊÑÎ-2-ËÎ, 4-ÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ,

5-ÏÇÕËÎËÊÑÍÔÂÊÑÎ-3-ËÎ.

²ÇÂÍÙËË 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÂÙÇÕÑÖÍÔÖÔÐÞØ à×ËÓÑÄ 4 Ô
Ñ-×ÇÐËÎÇÐÆËÂÏËÐÂÏË, Ñ-ÂÏËÐÑ×ÇÐÑÎÂÏË, Ñ-ÂÏËÐÑÕËÑ×ÇÐÑ-
ÎÑÏ Ë 2,3-ÆËÂÏËÐÑÒËÓËÆËÐÑÏ ÒÓËÄÑÆâÕ Í ×ÑÓÏËÓÑÄÂÐËá
ÔÑÑÕÄÇÕÔÕÄÖáÜËØ 3-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 4-ÏÇÕËÎ-1H-1,5-ÃÇÐÊÑ-
ÆËÂÊÇÒËÐ-2,3-ÆËÑÐÑÄ,186, 187 4-ÏÇÕËÎ-1,5-ÃÇÐÊÑÍÔÂÊÇÒËÐ-2,3-
ÆËÑÐÑÄ Ë 4-ÏÇÕËÎ-1,5-ÃÇÐÊÑÕËÂÊÇÒËÐ-2,3-ÆËÑÐÑÄ187, 188 (49), Â
ÕÂÍÉÇ 4-ÏÇÕËÎ-1H-ÒËÓËÆÑ[2,3-b]-[1,4]ÆËÂÊÇÒËÐ-2,3-ÆËÑÐÑÄ
50.186 ¡ÏËÐÑÅÓÖÒÒÂ ÐÇÔËÏÏÇÕÓËÚÐÞØ ÆËÐÖÍÎÇÑ×ËÎÑÄ, ÒÑ-
ÄËÆËÏÑÏÖ, ÒÇÓÄÑÐÂÚÂÎßÐÑ ÒÓËÔÑÇÆËÐâÇÕÔâ ÒÑ ÂÙÇÕËÎßÐÑÏÖ
×ÓÂÅÏÇÐÕÖ à×ËÓÂ 4, ÕÂÍ ÍÂÍ ÄÑ ÄÔÇØ ÔÎÖÚÂâØ ÂÄÕÑÓÞ ÔÑÑÃÜÂáÕ
Ñ ÄÞÆÇÎÇÐËË ÇÆËÐÔÕÄÇÐÐÞØ ÓÇÅËÑËÊÑÏÇÓÑÄ.

R1=H, 2-Cl, 4-Cl, 2-F, 2,4-F2, 4-Br, 3-CF3, 3,5-(CF3)2, 2-SMe, 3-SMe;

X=NH: R2=H, Me; X=O: R2=H, NO2; X=S, R2=H.

¯ÂÏË ÃÞÎÑ ÒÑÍÂÊÂÐÑ,189, 190 ÚÕÑ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑ-
à×ËÓÞ 4, ÔÑÆÇÓÉÂÜËÇ Ä ÒÑÎÑÉÇÐËË 3 ×ÕÑÓÂÎÍËÎßÐÞÌ
ÊÂÏÇÔÕËÕÇÎß, ÔÐÂÚÂÎÂ ÓÇÂÅËÓÖáÕ Ô Ñ-×ÇÐËÎÇÐÆËÂÏËÐÑÏ ÒÑ
ÂÎÍÑÍÔËÍÂÓÃÑÐËÎßÐÑÏÖ ×ÓÂÅÏÇÐÕÖ, ÆÂÄÂâ Ñ-ÂÏËÐÑÂÐËÎËÆÞ
2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3-ÑÍÔÑÍËÔÎÑÕ 51, ÍÑÕÑÓÞÇ ÒÓË ÃÑÎÇÇ ÆÎË-
ÕÇÎßÐÑÏ ÍËÒâÚÇÐËË Ä Ñ-ÍÔËÎÑÎÇ ÏÑÅÖÕ ÆÂÎÇÇ ÙËÍÎËÊÑÄÂÕßÔâ Ä
3-ÂÓËÎÅËÆÓÂÊÑÐÑ-4-×ÕÑÓÂÎÍËÎ-1H-1,5-ÃÇÐÊÑÆËÂÊÇÒËÐ-2,3-ÆË-
ÑÐÞ 52. ²ÇÅËÑÔÇÎÇÍÕËÄÐÑÔÕß ÕÂÍËØ ÒÓÇÄÓÂÜÇÐËÌ ÒÑÐËÉÂÇÕÔâ Ô
ÖÏÇÐßÛÇÐËÇÏ ÆÎËÐÞ ×ÕÑÓÂÎÍËÎßÐÑÅÑ ×ÓÂÅÏÇÐÕÂ, ÒÑÔÍÑÎßÍÖ
à×ËÓÞ 4 Ô ÍÑÓÑÕÍËÏ ÆË×ÕÑÓ- ËÎË ÕÓË×ÕÑÓÏÇÕËÎßÐÞÏ
ÊÂÏÇÔÕËÕÇÎÇÏ ÑÃÓÂÊÖáÕ ÐÇ ÕÑÎßÍÑ Ñ-ÂÏËÐÑÂÐËÎËÆÞ 51, ÐÑ Ë
àÕËÎ-2-(ÃÇÐÊËÏËÆÂÊÑÎ-2-ËÎ)-2-(ÂÓËÎÅËÆÓÂÊÑÐÑ)ÂÙÇÕÂÕÞ 53.
±ÑÔÎÇÆÐËÇ âÄÎâáÕÔâ ÒÓÑÆÖÍÕÂÏË ÙËÍÎÑÍÑÐÆÇÐÔÂÙËË ÆË-
ÂÏËÐÂ ÒÑ ÍÇÕÑÅÓÖÒÒÇ ÒÓË ×ÕÑÓÂÎÍËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ Ë
ÒÑÔÎÇÆÖáÜÇÌ ÂÓÑÏÂÕËÊÂÙËË ËÐÕÇÓÏÇÆËÂÕÂ ÒÑÔÓÇÆÔÕÄÑÏ
àÎËÏËÐËÓÑÄÂÐËâ ÏÑÎÇÍÖÎÞ ×ÕÑÓÂÎÍÂÐÂ.

R1=C¯F2, ³F3, (CF2)2H, n-C4F9, n-C6F13; R2=H, Me, OMe;

Alk=Me, Et.

R1 =Me (3), OEt (4); R2 =H, 2-Me, 4-Me, 2-OMe, 4-OMe, 4-O2SNH2,

X =O, S, NH.
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2-¡ÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ 3 ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË Ä
ÍËÔÎÑÌ ÔÓÇÆÇ Ô ÊÂÏÇÜÇÐÐÞÏË Ñ-×ÇÐËÎÇÐÆËÂÏËÐÂÏË, Ñ-ÂÏËÐÑ-
×ÇÐÑÎÑÏ Ë Ñ-ÂÏËÐÑÕËÑ×ÇÐÑÎÑÏ ÑÃÓÂÊÖáÕ ÂÓËÎÂÊÂÔÑÆÇÓÉÂ-
ÜËÇ 1,5-ÃÇÐÊÑÆËÂÊÇÒËÐÞ 54,187, 191 1,5-ÃÇÐÊÑÍÔÂÊÇÒËÐÞ Ë 1,5-
ÃÇÐÊÑÕËÂÊÇÒËÐÞ (55).187

R1=Me, Ph; R2=Me, Ph, C6H4Cl-4, C6H4Br-4; R3=2-Cl, 3-Cl, 4-Cl,

4-Br, 4-I, 4-F, 2-OMe, 4-OMe; R4=H, Cl; X=O, S.

±ÓË ËÊÖÚÇÐËË ÄÊÂËÏÑÆÇÌÔÕÄËâ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ ×ÕÑÓ-
ÂÎÍËÎÔÑÆÇÓÉÂÜËØ 1,2,3-ÕÓËÑÐÑÄ 3 Ô Ñ-×ÇÐËÎÇÐÆËÂÏËÐÑÏ
ÐÂÏË ÃÞÎÑ ÐÂÌÆÇÐÑ,189, 192 ÚÕÑ àÕË ÓÇÂÍÙËË Ä ÍËÒâÜÇÏ ÕÑÎÖÑÎÇ
(ËÎË Ñ-ÍÔËÎÑÎÇ) ÒÓÑÕÇÍÂáÕ ÒÑ ÆÄÖÏ ÐÂÒÓÂÄÎÇÐËâÏ Ä ÊÂÄË-
ÔËÏÑÔÕË ÑÕ ÒÓËÓÑÆÞ ÐÇ×ÕÑÓËÓÑÄÂÐÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ. ´ÂÍ,
ÔÑÇÆËÐÇÐËâ 3 Ô ÂÎÍËÎßÐÞÏË ÊÂÏÇÔÕËÕÇÎâÏË (R2=Alk) ÑÃÓÂ-
ÊÖáÕ ÂÓËÎÅËÆÓÂÊÑÐÞ 1-(ÃÇÐÊËÏËÆÂÊÑÎ-2-ËÎ)-1,2-ÆËÑÍÔÑÂÎÍÂ-
ÐÑÄ 56, ÕÑÅÆÂ ÍÂÍ ×ÇÐËÎÊÂÏÇÜÇÐÐÞÇ ÂÐÂÎÑÅË 3 (R2=Ph) ÆÂáÕ
ÕÑÎßÍÑ ÒÓÑÆÖÍÕÞ ÓÂÔÜÇÒÎÇÐËâ ì ÃÇÐÊËÏËÆÂÊÑÎ 57 Ë ÂÓËÎ-
ÅËÆÓÂÊÑÐ 58. £ÇÓÑâÕÐÑ, ÒÇÓÄÑÐÂÚÂÎßÐÑ ÒÓÑËÔØÑÆËÕ ÙËÍÎÑ-
ÍÑÐÆÇÐÔÂÙËâ Ñ-×ÇÐËÎÇÐÆËÂÏËÐÂ ÒÑ ÍÂÓÃÑÐËÎßÐÑÌ ÅÓÖÒÒÇ ÒÓË
ÐÇ×ÕÑÓËÓÑÄÂÐÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓË-
ÑÐÑÄ 3 Ô ÒÓÑÏÇÉÖÕÑÚÐÞÏ ÑÃÓÂÊÑÄÂÐËÇÏ ÃÇÐÊËÏËÆÂÊÑÎËÐÂ A,
ÆÎâ ÍÑÕÑÓÑÅÑ ÄÑÊÏÑÉÐÞ ÂÎßÕÇÓÐÂÕËÄÐÞÇ ÒÖÕË ÂÓÑÏÂÕË-
ÊÂÙËË.

R1=CHF2, CF3, (CF2)2H, (CF2)4H, C4F9; R2=Me, Bun, But, CF3, Ph;

R3 = H, Me, OMe.

£ ÖÔÎÑÄËâØ ÕÇÏÒÎÂÕÐÑÌ ÓÇÂÍÙËË 2-ÂÓËÎÅËÆÓÂÊÑÐÂ 1,2,3-
ÕÓËÑÐÂ 3c Ô Ñ-×ÇÐËÎÇÐÆËÂÏËÐÑÏ ÐÂ ÏÂÕÓËÙÇ ËÑÐÑÄ Ni(II)
ÑÃÓÂÊÖÇÕÔâ N,N 0-×ÇÐËÎÇÐÃËÔËÏËÐÂÕ ÐËÍÇÎâ(II) 59.193

¡ÐÂÎÑÅËÚÐÖá ÔÕÓÖÍÕÖÓÖ ËÏÇáÕ ÍÑÏÒÎÇÍÔÞ ÐËÍÇÎâ, ÑÛË-
ÃÑÚÐÑ ÑÒËÔÂÐÐÞÇ Ä ÓÂÃÑÕÇ 189 ÍÂÍ N,N 0-×ÇÐËÎÇÐÃËÔ(2-ÂÓËÎ-
ÂÊÑ-1,3-ÂÏËÐÑÄËÐËÎÍÇÕÑÐÂÕÞ).

´ÇÏÒÎÂÕÐÂâ ÍÑÐÆÇÐÔÂÙËâ 2-ÂÊÑÎËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓË-
ÑÐÑÄ 60 Ô Ñ-×ÇÐËÎÇÐÆËÂÏËÐÑÏ ÄÒÓËÔÖÕÔÕÄËË ÔÑÎÇÌ ÐËÍÇÎâ(II),
ÏÇÆË(II) Ë ÒÂÎÎÂÆËâ(II)194 ÒÓËÄÑÆËÕ Í ÑÃÓÂÊÑÄÂÐËá ÒÑÎË-
âÆÇÓÐÞØ ÍÑÏÒÎÇÍÔÑÄ 61, 62.

61: M=Ni, Cu; X=CH, Y=S; X=N, Y=NH;

62: X=CH, Y=S; X=N, Y=NH.

³ËÐÅØÑÏ Ô ÔÑÂÄÕ.45 ÑÒËÔÂÐÞ ÓÇÂÍÙËË ÅÇÕÇÓÑÙËÍÎËÊÂÙËË
2-ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ 63 Ô àÕËÎÇÐÆËÂÏËÐÑÏ,
ÒÓËÄÑÆâÜËÇ Í ÒÓÑËÊÄÑÆÐÞÏ 1,4-ÆËÂÊÇÒËÐÑÄ 64.

°ÆÐÂÍÑ ÐÂÏË ÒÓË ËÊÖÚÇÐËË 195, 196 ÓÇÂÍÙËÌ 2-ÂÓËÎÅËÆÓÂÊÑ-
ÐÑÄ 1,2,3-ÕÓËÑÐÑÄ Ô àÕËÎÇÐÆËÂÏËÐÑÏ ÊÂ×ËÍÔËÓÑÄÂÐ ÎËÛß
ÇÆËÐÔÕÄÇÐÐÞÌ ÔÎÖÚÂÌ ÑÃÓÂÊÑÄÂÐËâ ÒÓÑËÊÄÑÆÐÑÅÑ 1,4-ÆË-
ÂÊÇÒËÐÂ ì 6-ÂÓËÎÂÊÑ-7-ÏÇÕËÎ-5-ÆË×ÕÑÓÏÇÕËÎ-2,3-ÆËÅËÆÓÑ-
1H-1,4-ÆËÂÊÇÒËÐÂ (65) ì Â ËÏÇÐÐÑ, ÒÓË ËÔÒÑÎßÊÑÄÂÐËË
3-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,1-ÆË×ÕÑÓÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ.
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¡ÓËÎÅËÆÓÂÊÑÐÞ ÆÓÖÅËØ 1,2,3-ÕÓËÑÐÑÄ, ÍÂÍ Ô ×ÕÑÓÂÎÍËÎß-
ÐÞÏË, ÕÂÍ Ë Ô ÐÇ×ÕÑÓËÓÑÄÂÐÐÞÏË ÊÂÏÇÔÕËÕÇÎâÏË, ÓÇÂÅËÓÑ-
ÄÂÎË Ô àÕËÎÇÐÆËÂÏËÐÑÏ, ÆÂÄÂâ ÑÕÍÓÞÕÑÙÇÒÐÞÇ N,N 0-àÕË-
ÎÇÐÃËÔ(2-ÂÓËÎÂÊÑ-3-ÂÏËÐÑ-1-R1-3-R2-ÒÓÑÒ-2-ÇÐ-1-ÑÐÞ) 66
(n=2). ¡ÐÂÎÑÅËÚÐÞÇ N,N 0-ÒÑÎËÏÇÕËÎÇÐÃËÔ(ÂÓËÎÂÊÑÂÏËÐÑ-
ÄËÐËÎÍÇÕÑÐÞ) 66 (n=3, 4, 6) ÃÞÎË ÒÑÎÖÚÇÐÞ ÂÄÕÑÓÂÏË
ÓÂÃÑÕ 195 ë 203 ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ÔÑÇÆËÐÇÐËÌ 3 Ô àÕËÎÇÐ-
ÆËÂÏËÐÑÏ, ÕÓËÏÇÕËÎÇÐÆËÂÏËÐÑÏ Ë ÕÇÕÓÂÏÇÕËÎÇÐÆËÂÏËÐÑÏ.
³ÎÇÆÖÇÕ ÑÕÏÇÕËÕß ÓÇÅËÑÔÇÎÇÍÕËÄÐÑÔÕß ÄÔÇØ àÕËØ ÒÓÇÄÓÂÜÇ-
ÐËÌ. ±ÑÆÑÃÐÞÏ ÑÃÓÂÊÑÏ 2-ÂÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ
ÓÇÂÅËÓÖáÕ Ë Ô ÆËàÕËÎÇÐÕÓËÂÏËÐÑÏ Ë ÕÓËàÕËÎÇÐÕÇÕÓÂÏËÐÑÏ,
ÆÂÄÂâ ÔÑÇÆËÐÇÐËâ 67.196

R1 =Me, Ph, CF3, (CF2)2H, (CF2)4H; R2 =Me, Ph.

±ÑÆÂÐÆÞ 66 ÑÃÎÂÆÂáÕ ÍÑÏÒÎÇÍÔÑÑÃÓÂÊÖáÜÇÌ ÔÒÑÔÑÃ-
ÐÑÔÕßá 195 ë 205 Ë ÒÓË ÑÃÓÂÃÑÕÍÇ ÂÙÇÕÂÕÂÏË ÐËÍÇÎâ(II) Ë
ÏÇÆË(II) ÆÂáÕ ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ ÏÇÕÂÎÎÑØÇÎÂÕÞ 68. ¿ÕË ÉÇ
ÍÑÏÒÎÇÍÔÞ ÏÑÅÖÕ ÃÞÕß ÒÑÎÖÚÇÐÞ ÕÇÏÒÎÂÕÐÞÏ ÏÇÕÑÆÑÏ
ÐÇÒÑÔÓÇÆÔÕÄÇÐÐÑ ËÊ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ 3.195 ë 198

£ ÔÄâÊË Ô ÒÓÇÆÔÕÂÄÎÇÐÐÞÏË ÄÞÛÇ ÆÂÐÐÞÏË ÄÞÊÞÄÂÇÕ
ÔÑÏÐÇÐËÇ ÔÑÑÃÜÇÐËÇ 206 ÑÃ ÑÃÓÂÊÑÄÂÐËË ÒÓÑÆÖÍÕÑÄ ÙËÍÎËÊÂ-
ÙËË 69a,b Ä ÓÇÂÍÙËâØ 2-ÅÇÕÂÓËÎÅËÆÓÂÊÑÐÑÄ ÒÇÐÕÂÐ-2,3,4-ÕÓË-
ÑÐÂ 70a,b Ô ÅÇÍÔÂÏÇÕËÎÇÐÆËÂÏËÐÑÏ Ë ÑÍÕÂÏÇÕËÎÇÐÆËÂÏËÐÑÏ,
ÕÂÍ ÍÂÍ ÂÄÕÑÓÞ ÐÇ ÒÓËÄÑÆâÕ ÆÂÐÐÞØ, ÔÄËÆÇÕÇÎßÔÕÄÖáÜËØ Ä
ÒÑÎßÊÖ ÙËÍÎËÚÇÔÍÑÌ ÔÕÓÖÍÕÖÓÞ. £ÑÊÏÑÉÐÑ, Ë Ä àÕËØ ÓÇÂÍÙËâØ
ÑÃÓÂÊÖáÕÔâ ÒÓÑÆÖÍÕÞ ÔÛËÄÍË ÆÄÖØ ÏÑÎÇÍÖÎ ÅËÆÓÂÊÑÐÂ
ÕÓËÑÐÂ 70 Ô ÑÆÐÑÌ ÏÑÎÇÍÖÎÑÌ ÆËÂÏËÐÂ, ÕÇÏ ÃÑÎÇÇ

R1=Me, CF3, (CF2)4H, C4F9; R2=Me, Ph; n=2, 3, 4;M=Ni, Cu, Pd.

ÚÕÑ ÂÄÕÑÓÞ ÊÂâÄÎâáÕ Ñ ×ÑÓÏËÓÑÄÂÐËË ÐÂ ËØ ÑÔÐÑÄÇ Pd(II)- Ë
Pt(II)-ÍÑÏÒÎÇÍÔÑÄ.

´Ç ÉÇ ÂÄÕÑÓÞ ÑÒËÔÞÄÂáÕ 207 ÕÇÏÒÎÂÕÐÞÇ ÙËÍÎËÊÂÙËË
2-ÕÓËÂÊÑÎËÎ- Ë 2-ÕËÂÊÑÎËÎÅËÆÓÂÊÑÐÑÄ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ
60 Ô 1,6-ÆËÂÏËÐÑÅÇÍÔÂÐÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÔÑÎÇÌ Ni(II), Cu(II),
Pt(II), Pt(IV) Ë Pd(II), ÒÓËÄÑÆâÜËÇ Í ÒÑÎËâÆÇÓÐÞÏ ÍÑÏÒÎÇÍ-
ÔÂÏ 71 ë 73. °ÕÏÇÕËÏ, ÚÕÑ ÔÕÓÑÇÐËÇ àÕËØ ÍÑÏÒÎÇÍÔÑÄ ÐÇ ÒÑÆ-
ÕÄÇÓÉÆÇÐÑ ÆÂÐÐÞÏË ²³¡.

X=N, Y=NH; X=CH, Y=S;

71, 73: Z = OAc, W=H2O; Z = Cl, W ì ÑÕÔÖÕÔÕÄÖÇÕ;

72: Z = Cl: M= Pd(II), Pt(II); Z ì ÑÕÔÖÕÔÕÄÖÇÕ, M= Pt(IV).
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2-¡ÓËÎÅËÆÓÂÊÑÐÞ ×ÕÑÓÔÑÆÇÓÉÂÜËØ 3-ÑÍÔÑà×ËÓÑÄ 4
ÓÇÂÅËÓÖáÕ Ô àÕËÎÇÐÆËÂÏËÐÑÏ ÒÑ ÂÎÍÑÍÔËÍÂÓÃÑÐËÎßÐÑÌ
ÅÓÖÒÒÇ, ÆÂÄÂâ ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ N,N 0-àÕËÎÇÐÆËÂÏËÆÞ 74.196

°ÆÐÂÍÑ ËÊ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ 4
(R=Me, Alk=Et) Ä àÕËØ ÖÔÎÑÄËâØ ÒÑÎÖÚÇÐÞ ÒÓÑÆÖÍÕÞ ÒÓË-
ÔÑÇÆËÐÇÐËâ ÒÑ äÔÏÇÛÂÐÐÑÏÖã ÕËÒÖ ì ÔÑÇÆËÐÇÐËâ 75. ±ÓË ËØ
ÑÃÓÂÊÑÄÂÐËË ÑÆÐÂ ÏÑÎÇÍÖÎÂ à×ËÓÂ 4 (R=Me, Alk=Et)
ÒÓËÔÑÇÆËÐâÇÕ àÕËÎÇÐÆËÂÏËÐ ÒÑ ÔÎÑÉÐÑà×ËÓÐÑÏÖ ×ÓÂÅÏÇÐÕÖ,
Â ÄÕÑÓÂâ ì ÒÑ ÍÇÕÑÅÓÖÒÒÇ. £ ÖÔÎÑÄËâØ ÕÇÏÒÎÂÕÐÑÅÑ ÔËÐÕÇÊÂ
(Ä ÒÓËÔÖÕÔÕÄËË Ni(OAc)2) Ä ÂÐÂÎÑÅËÚÐÑÌ ÓÇÂÍÙËË ÃÞÎ ÄÞÆÇ-
ÎÇÐ ÔËÏÏÇÕÓËÚÐÞÌ ÆËÂÏËÆ ÕËÒÂ 74.

ªÊ ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ ÕÂÍÉÇ ÏÑÉÐÑ
ÒÑÎÖÚËÕß ÐËÍÇÎÇÄÞÇ(II) ÕÇÕÓÂÂÊÂØÇÎÂÕÐÞÇ ÍÑÏÒÎÇÍÔÞ, ÒÑÆÑÃ-
ÐÞÇ ÍÑÏÒÎÇÍÔÂÏ ÐÂ ÑÔÐÑÄÇ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ,
ÐÑ ÆÎâ ËØ ÔËÐÕÇÊÂ ÂÄÕÑÓÞ ÓÂÃÑÕÞ 208 ÒÓÇÆÎÂÅÂáÕ ÔÑÄÔÇÏ
ÆÓÖÅÖá ÔØÇÏÖ. ´ÂÍ, ÔÐÂÚÂÎÂ ÍÑÐÆÇÐÔÂÙËÇÌ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ
à×ËÓÂ 2a Ô àÕËÎÇÐÆËÂÏËÐÑÏ ÒÑÎÖÚÂáÕ ÆËËÏËÐ 76, ÍÑÕÑÓÞÌ
ÊÂÕÇÏ ÄÄÑÆâÕ Ä ÓÇÂÍÙËá ÂÊÑÔÑÚÇÕÂÐËâ; ÒÑÔÎÇÆÖáÜÂâ ÑÃÓÂ-
ÃÑÕÍÂ ÎËÅÂÐÆÂ 77 ÂÙÇÕÂÕÑÏ ÐËÍÇÎâ(II) ÒÓËÄÑÆËÕ Í ÍÑÏÒ-
ÎÇÍÔÖ 78.

ªÊÄÇÔÕÐÂ ÕÇÏÒÎÂÕÐÂâ ÕÓÇØÍÑÏÒÑÐÇÐÕÐÂâ ÍÑÐÆÇÐÔÂÙËâ
2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ 1,2,3-ÕÓËÑÐÑÄ 3d ë f Ô 3-ÂÏËÐÑÒÓÑÒÂÐ-
1-ÑÎÑÏ,209 b-ÂÎÂÐËÐÑÏ ËÎË ÂÐÕÓÂÐËÎÑÄÑÌ ÍËÔÎÑÕÑÌ ÐÂ ÏÂÕ-
ÓËÙÇ ËÑÐÑÄ ÏÇÆË(II),210 ÒÓËÄÑÆâÜÂâ Í ÑÃÓÂÊÑÄÂÐËá ÃËâÆÇÓ-
ÐÞØ ÏÇÕÂÎÎÑÍÑÏÒÎÇÍÔÑÄ 79, 80.

R=Me (d), Ph (e), CF3 (f); X=CH2, C(O).

¯ÂÎËÚËÇ 1,3-ÆËÍÂÓÃÑÐËÎßÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ä 2-ÂÓËÎÅËÆÓ-
ÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËâØ 3, 4 ÑÃÖÔÎÑÄÎËÄÂÇÕ
ÄÑÊÏÑÉÐÑÔÕß ËØ ÙËÍÎÑÍÑÐÆÇÐÔÂÙËË Ô ÅÇÕÂÓËÎÂÏËÐÂÏË, ÒÓË-
ÄÑÆâÜÇÌ Í ÑÃÓÂÊÑÄÂÐËá ÅÇÕÇÓÑÂÐÐÇÎËÓÑÄÂÐÐÞØ ÒËÓËÏËÆË-
ÐÑÄ 81,211, 212 82,184, 211, 213, 214 83,212 84,211 85.214

R=H, 2-Me, 4-Me, 2-Cl, 2-Br, 4-Br, 2-I, 3-NO2, 4-CO2Et; X=CH, N.

£ ÔÎÖÚÂÇ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÂÙÇÕÑÖÍÔÖÔÐÞØ à×ËÓÑÄ 4
ÙËÍÎËÊÂÙËâ ËÏÇÇÕ ÓÇÅËÑÔÇÎÇÍÕËÄÐÞÌ ØÂÓÂÍÕÇÓ, ÒÑÔÍÑÎßÍÖ
×ÑÓÏËÓÑÄÂÐËÇ ÒËÓËÏËÆËÐÑÄÑÅÑ ÍÑÎßÙÂ ÒÓÑËÔØÑÆËÕ ÊÂ ÔÚÇÕ
ÍÑÐÆÇÐÔÂÙËË ÔÄÑÃÑÆÐÑÌ ÂÏËÐÑÅÓÖÒÒÞ ÅÇÕÂÓËÎÂÏËÐÂ Ô ÂÙÇ-
ÕËÎßÐÞÏ ÊÂÏÇÔÕËÕÇÎÇÏ à×ËÓÂ 4, Â ÅÓÖÒÒÞ a-NH ÅÇÕÇÓÑ-
ÙËÍÎÂ ì Ô àÕÑÍÔËÍÂÓÃÑÐËÎßÐÞÏ.215

(R =Me; Alk = Et)

(R = (CF2)2H, C4F9)
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R=H, 3-Me, 4-Me, 4-Cl, 4-Br, 4-°¯, 2-NO2, 4-NO2 , 4-OMe;

X=CH, N.

°ÒËÔÂÐÂ 216 ÓÇÅËÑÔÇÎÇÍÕËÄÐÂâ ÙËÍÎËÊÂÙËâ 2-ÂÓËÎÅËÆÓÂÊÑ-
ÐÑÄ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ 3 Ô 4-ÂÏËÐÑÕÑÎÖÑÎÑÏ, ÒÓËÄÑÆâÜÂâ Í
3-ÂÓËÎÂÊÑ-2,4,6-ÕÓËÏÇÕËÎØËÐÑÎËÐÂÏ 86.

R=H, 3-Me, 4-Me, 2-OMe, 4-OMe, 2-Cl, 3-Cl, 4-Cl, 4-Br,

3-OH, 4-CO2H.

ªÊÄÇÔÕÐÞ ÒÓËÏÇÓÞ ÅÇÕÇÓÑÙËÍÎËÊÂÙËË 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-
ÊÂÏÇÜÇÐÐÞØ ÂÙÇÕÑÖÍÔÖÔÐÞØ à×ËÓÑÄ 4c ë e Ô ÅÇÕÂÓËÎÂÏËÐÂÏË,
ÄÞÔÕÖÒÂáÜËÏË Ä ÓÑÎË N,C-ÆËÐÖÍÎÇÑ×ËÎÑÄ, Ô ÑÃÓÂÊÑÄÂÐËÇÏ
ÍÑÐÆÇÐÔËÓÑÄÂÐÐÞØ ÒËÓËÆËÐÑÄ 87d,e 214 Ë 88c.217

R=H (c), Me (d), Cl (e).

5. ²ÇÂÍÙËË Ô ÂÏÃËÆÇÐÕÐÞÏË ÃË×ÖÐÍÙËÑÐÂÎßÐÞÏË
ÓÇÂÅÇÐÕÂÏË

2-¡ÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÔÒÑÔÑÃÐÞ
ÄÊÂËÏÑÆÇÌÔÕÄÑÄÂÕß Ô ÃË×ÖÐÍÙËÑÐÂÎßÐÞÏË ÓÇÂÅÇÐÕÂÏË,
ÐÂÒÓËÏÇÓ Ô ÂÏËÐÑÔÑÇÆËÐÇÐËâÏË, ËÏÇáÜËÏË ÂÍÕËÄËÓÑÄÂÐ-
ÐÖá ÏÇÕËÎÇÐÑÄÖá ÅÓÖÒÒÖ. ´ÂÍËÇ ÓÇÂÍÙËË ÒÓÑÕÇÍÂáÕ Ô
ÖÚÂÔÕËÇÏ ÐÇ ÕÑÎßÍÑ 1,3-ÆËÍÂÓÃÑÐËÎßÐÑÅÑ ×ÓÂÅÏÇÐÕÂ, ÐÑ Ë
ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ÊÂÏÇÔÕËÕÇÎâ. ´ÂÍ, ÔÑÅÎÂÔÐÑ ¿ÎßÐÂÅ-
ÆË,218, 219 ÙËÍÎËÊÂÙËâ àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑ-
ÂÕÑÄ 4c,d Ô 2-ÂÏËÐÑ-1,1,3-ÕÓËÙËÂÐÑÒÓÑÒÇÐÑÏ ÒÓÑÕÇÍÂÇÕ ÒÑ
1,3-ÆËÍÂÓÃÑÐËÎßÐÑÏÖ ×ÓÂÅÏÇÐÕÖ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÒËÓËÆËÐ-
2-ÑÐÑÄ 89. ±ÑÏËÏÑ ÒÑÔÎÇÆÐÇÅÑ Ä àÕËØ ÓÇÂÍÙËâØ Ä ÓÇÊÖÎßÕÂÕÇ
ÍÑÐÍÖÓÇÐÕÐÑÌ ÙËÍÎËÊÂÙËË Ô ÖÚÂÔÕËÇÏ ÂÓËÎÅËÆÓÂÊÑÐÐÑÌ
ÅÓÖÒÒÞ ÑÃÓÂÊÖáÕÔâ ÒËÓËÆÑÒËÓËÆÂÊËÐÞ 90.220 °ÆÐÂÍÑ ¿Îß-
³ÂÍÍÂ 221 ÐÂÓâÆÖ Ô ÏÑÐÑÙËÍÎËÚÇÔÍËÏ ÒËÓËÆËÐ-2-ÑÐÑÏ 89
ÒÑÎÖÚËÎ ÒÓÑÆÖÍÕ ÇÅÑ ÆÂÎßÐÇÌÛÇÌ ÙËÍÎËÊÂÙËË ì ÒËÓËÆÑ-
ÒËÓËÆËÐ 91 (ÔØÇÏÂ 1).

£ÊÂËÏÑÆÇÌÔÕÄËÇ ÔÑÇÆËÐÇÐËÌ 4c,d Ô ÆËàÕËÎ-2-ÂÏËÐÑ-1-ÙËÂ-
ÐÑÒÓÑÒÇÐ-1,3-ÆËÍÂÓÃÑÍÔËÎÂÕÑÏ ÒÓËÄÑÆËÕ Í ÑÃÓÂÊÑÄÂÐËá
ÕÑÎßÍÑ ÒËÓËÆÑÒËÓËÆÂÊËÐÑÄ 92.220

¡ÎßÕÇÓÐÂÕËÄÐÑÇ ÒÓÑÕÇÍÂÐËÇ ÓÇÂÍÙËÌ ÑÃÐÂÓÖÉÇÐÑ Ë ÆÎâ
ÂÐÂÎÑÅËÚÐÞØ ÒÓÇÄÓÂÜÇÐËÌ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ ÒÇÐÕÂÐ-2,3,4-

Me

O

O

H
N

N

OEt

C6H4R

4

N N

O

N

Me

NC6H4R

S

CO2Et

84

S

N
H2N

CO2Et

N N

O

N

Me

NHC6H4R

N

85

N

N

H2N

H

Me

O

O

H
N

N

Me

C6H4R

3

H2N Me

N

N

N
RH4C6

Me

Me

Me

86

87d,e

N

OH

N

Me

NHC6H4R-4

NN

Ph

O

O

88c

Me

NN

S

OH

N
NPh

H

Me

O

O

H
N

N

OEt

C6H4R-4

4c ± e
S

N
HN

(R=Me, Cl)

(R =H)

O

N N

H2N

Ph

O

H

R=H (c), Me (d).

Me

O

N
NH

O

OEt

C6H4R-4

4c,d

NC

X

NH2

X

Me

CO2Et

N
NHC6H4R-4

7EtOH

(X= CN)

(X = CO2Et)

NH
N

Me

O

CN CN

CN

4-RC6H4NH

4-RC6H4

89

+

N
N

HN

CO2Et

NH2

Me

CO2Et

92

+

N

X

H2N CN

X

NH
N

Me

O

CN

PhHN

N OHO

91 (R = H)

4-RC6H4

N

N

N

HN

C(O)NH2

NH2

Me

CO2Et

90

³ØÇÏÂ 1

44 ¦.£.»ÇÅÑÎßÍÑÄ, Á.£.¢ÖÓÅÂÓÕ, °.¤.·ÖÆËÐÂ, £.ª.³ÂÎÑÖÕËÐ, °.¯.¹ÖÒÂØËÐ



ÕÓËÑÐÑÄ 3d,g. ¡ÄÕÑÓÞ ÒÑÎÂÅÂáÕ, ÚÕÑ ÒÇÓÄÑÐÂÚÂÎßÐÑ 2-ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÍÑÐÆÇÐÔËÓÖáÕÔâ
ÒÑ ÂÙÇÕËÎßÐÑÏÖ ÊÂÏÇÔÕËÕÇÎá Ô ÂÍÕËÄËÓÑÄÂÐÐÑÌÏÇÕËÎÇÐÑÄÑÌ
ÅÓÖÒÒÑÌ ÓÇÂÅÇÐÕÂ. ±ÓË àÕÑÏ ÔÐÂÚÂÎÂ ÑÃÓÂÊÖáÕÔâ ËÐÕÇÓ-
ÏÇÆËÂÕÞ ÒÑ¬ÐÈÄÇÐÂÅÇÎá, Â Ä ÍÑÐÇÚÐÑÏ ËÕÑÅÇì ÅÇÕÇÓÑÙËÍÎÞ
93d,219 94.220

Ar=Ph (d), 4-MeC6H4 (g).

±ÓËÔÖÕÔÕÄËÇ ÅÓÖÒÒÞ HN Ä ÏÑÎÇÍÖÎÂØ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-
1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÑÃÖÔÎÑÄÎËÄÂÇÕ ÄÑÊÏÑÉ-
ÐÑÔÕß ËØ ÙËÍÎËÊÂÙËÌ Ô ÓÂÊÎËÚÐÞÏË ÔÎÑÉÐÞÏË à×ËÓÂÏË,
ËÏÇáÜËÏË ÂÍÕËÄËÓÑÄÂÐÐÖá ÏÇÕËÎÇÐÑÄÖá ÅÓÖÒÒËÓÑÄÍÖ, Ä
ÒÓÑËÊÄÑÆÐÞÇ ÒËÓËÆÂÊËÐÑÐÂ. ´ÂÍ, ÔÑÇÆËÐÇÐËâ 3, 4 ÍÑÐÆÇÐÔË-
ÓÖáÕÔâ Ô ÙËÂÐÑÖÍÔÖÔÐÞÏ à×ËÓÑÏ,222 ë 224 Ô ÍÂÓÃÂÐËÑÐÑÏ ÕÓË-
àÕËÎ×ÑÔ×ÑÐÑÂÙÇÕÂÕÂ 225 Ë àÕËÎÕÓËÏÇÕËÎÔËÎËÎÂÙÇÕÂÕÂ,226

ÆÂÄÂâ ÊÂÏÇÜÇÐÐÞÇ ÒËÓËÆÂÊËÐ-3-ÑÐÞ 95.
¶ÑÓÏËÓÑÄÂÐËÇ ÒËÓËÆÂÊËÐÑÄÑÅÑ âÆÓÂ ÒÓÑËÔØÑÆËÕ ÒÖÕÇÏ

ÍÑÐÆÇÐÔÂÙËË ÏÇÕËÎÇÐÑÄÑÌ ÅÓÖÒÒÞ à×ËÓÑÄ Ô ÂÙËÎßÐÞÏ ×ÓÂÅ-
ÏÇÐÕÑÏ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ, Â
àÕÑÍÔËÍÂÓÃÑÐËÎßÐÑÅÑ ÑÔÕÂÕÍÂ ì Ô ÅÓÖÒÒÑÌ HN ÂÓËÎÅËÆÓ-
ÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ. ¡ÐÂÎÑÅËÚÐÞÇ ÒËÓËÆÂÊËÐ-3-ÑÐÞ 95
(X=H) ÏÑÅÖÕ ÃÞÕß ÔËÐÕÇÊËÓÑÄÂÐÞ ÄÊÂËÏÑÆÇÌÔÕÄËÇÏ ÔÑÇÆË-
ÐÇÐËÌ 3, 4 Ë ÓÇÂÅÇÐÕÑÄ £ËÕÕËÅÂ.227

R1=Me, OMe, OEt, NHPh, NMe2, Ph; R2=Me, Ph;

R3=H, Me, Cl, NO2.

²ÇÂÅÇÐÕ X µÔÎÑÄËâ ÓÇÂÍÙËË £ÞØÑÆ, %

NCCH2CO2Et CN NH4OAc (AcOH), D 60 ë 97

Me3SiCH2CO2Et H 1) BunLi, THF,7788C; 20 ë 74
2) 40 ë 458C

(EtO)2P(O)CH2CO2Et H NaH, THF, 25 ë 658C 25 ë 71
Ph3P=CHCO2R4 H 7 7
(R4=Me, Et, Ph)

¥Îâ ÒÑÎÖÚÇÐËâ ÒËÓËÆÂÊËÐ-3-ÑÐÑÄ 96, 97 ¤ÇÄÂÎßÆ Ô
ÔÑÂÄÕ.228 ÒÓÇÆÎÂÅÂÇÕ ÒÇÓÄÑÐÂÚÂÎßÐÑ ÒÓÑÄÇÔÕË N-ÂÙËÎËÓÑÄÂ-
ÐËÇ 2-×ÇÐËÎÅËÆÓÂÊÑÐÑÄ 3d, 4c ØÎÑÓÂÙÇÕËÎØÎÑÓËÆÑÏ, Â ÊÂÕÇÏ
ÙËÍÎËÊÂÙËá ËÐÕÇÓÏÇÆËÂÕÑÄ 98 Ô ÒËÓËÆËÐÑÏ.

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂ-
ÐÑÂÕÑÄ 4c ë f Ô ÙËÂÐÑÂÙÇÕÂÏËÆÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÂÙÇÕÂÕÂ
ÂÏÏÑÐËâ ÑÃÓÂÊÖÇÕÔâ ÔÏÇÔß àÕËÎÑÄÞØ à×ËÓÑÄ 1-ÂÓËÎ-6-
ËÏËÐÑ-5-ÍÂÓÃÂÏÑËÎ-4-ÏÇÕËÎ-1,6-ÆËÅËÆÓÑÒËÓËÆÂÊËÐ-3-ÍÂÓÃÑ-
ÐÑÄÑÌ ÍËÔÎÑÕÞ 99 Ô 5-ÂÓËÎÅËÆÓÂÊÑÐÑ-4-ÏÇÕËÎ-2,6-ÆËÑÍÔÑ-
1,2,5,6-ÕÇÕÓÂÅËÆÓÑÒËÓËÆËÐ-3-ÍÂÓÃÑÐËÕÓËÎÂÏË 100 Ä ÔÑÑÕÐÑ-

ÛÇÐËË 1 : 1.3.229 ª ÕÑÎßÍÑ ÒÓË ÍËÒâÚÇÐËË ÓÇÂÅÇÐÕÑÄ Ä ÔÏÇÔË
ÃÇÐÊÑÎÂ Ë ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÞ ÐÂÓâÆÖ Ô ÅÇÕÇÓÑÙËÍÎÂÏË 99, 100
ÒÑÎÖÚÇÐÞ àÕËÎÑÄÞÇ à×ËÓÞ 1-ÂÓËÎ-4-ÏÇÕËÎ-6-ÑÍÔÑ-5-ÙËÂÐÑ-
1,6-ÆËÅËÆÓÑÒËÓËÆÂÊËÐ-3-ÍÂÓÃÑÐÑÄÑÌ ÍËÔÎÑÕÞ 101 (ÔÑÑÕÐÑ-
ÛÇÐËÇ 1 : 1 : 0.5).

R1=H (c), Me (d), Cl (e), OMe (f); R2=H, 4-MeC6H4, ÕËÂÊÑÎ-2-ËÎ.

±ÓË ËÔÒÑÎßÊÑÄÂÐËË Ä àÕÑÌ ÓÇÂÍÙËËN-ÊÂÏÇÜÇÐÐÞØ ÙËÂÐÑ-
ÂÙÇÕÂÏËÆÑÄ 230 Ë ÒÓÑÄÇÆÇÐËË ÒÓÑÙÇÔÔÂ Ä ÔÏÇÔË ÍËÒâÜÇÅÑ
ÃÇÐÊÑÎÂ Ë ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÞ Ä ÒÓËÔÖÕÔÕÄËË ÂÙÇÕÂÕÂ ÂÏÏÑÐËâ
ÑÃÓÂÊÖáÕÔâ ÅÇÕÇÓÑÙËÍÎÞ 99 Ë 100 Ä ÔÑÑÕÐÑÛÇÐËË 1 : 3. °ÚÇ-
ÄËÆÐÑ, ÚÕÑ ÄÑ ÄÔÇØ ÔÎÖÚÂâØ ÒÓË ×ÑÓÏËÓÑÄÂÐËË ÅÇÕÇÓÑÙËÍÎÑÄ
99 ë 101 ÒÇÓÄËÚÐÞÏ ÂÍÕÑÏ âÄÎâÇÕÔâ ÍÑÐÆÇÐÔÂÙËâ ÂÙÇÕËÎßÐÑÅÑ
×ÓÂÅÏÇÐÕÂ à×ËÓÂ 4 Ô ÏÇÕËÎÇÐÑÄÑÌ ÅÓÖÒÒÑÌ ÙËÂÐÑÂÙÇÕÂÏËÆÂ.

2-¡ÓËÎÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ 3 Ä ÓÇÂÍÙËâØ Ô ÙËÂÐÑ-
ÂÙÇÕÂÏËÆÑÏ ÒÓÑâÄÎâáÕ ÃÑ'ÎßÛÖá ÔÇÎÇÍÕËÄÐÑÔÕß, ÑÃÓÂÊÖâ
ÒËÓËÆËÐÞ 102.231

R=Me, Ph; Ar=2-OH-5-ClC6H3, 2-OHC6H4, 4-OHC6H4, 2-ClC6H4,

4-BrC6H4, 2-MeOC6H4, 3-NO2C6H4, 2,4-(MeO)2C6H3.
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±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ
4c ë f Ô ÍÂÎËÇÄÑÌ ÔÑÎßá ÙËÂÐÑÂÙÇÕÑÅËÆÓÑÍÔÂÏÂÕÂ ÑÃÓÂÊÖÇÕÔâ
ÔÏÇÔß ÍÑÐÆÇÐÔËÓÑÄÂÐÐÞØ ÅÇÕÇÓÑÙËÍÎÑÄ ì ÒËÓÂÊÑÎÑ[3,4-c]-
ÒËÓËÆÂÊËÐÑÄ 103 Ë ËÊÑÍÔÂÊÑÎÑ[5,4-b]ÒËÓËÆËÐÑÄ 104 Ä ÔÑÑÕ-
ÐÑÛÇÐËË 1 : 1.232

R=H (c), Me (d), Cl (e), OMe (f).

£ ÑÕÎËÚËÇ ÑÕ ÍÎÂÔÔËÚÇÔÍËØ ÓÇÂÍÙËÌ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-
1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ 3, 4 Ô ÅËÆÓÂÊËÆÂÏË, ÍÑÕÑÓÞÇ
ÒÓËÄÑÆâÕ Í ÒÓÑËÊÄÑÆÐÞÏ ÒËÓÂÊÑÎÂ 43, ÒÓË ËØ ÙËÍÎËÊÂÙËË Ô
ÙËÂÐÑÂÙÇÕÑÅËÆÓÂÊËÆÑÏ, ÔÑÚÇÕÂáÜËÏ Ä ÔÄÑÇÌ ÔÕÓÖÍÕÖÓÇ
×ÓÂÅÏÇÐÕ ÅËÆÓÂÊËÐÂ Ë ÂÍÕËÄËÓÑÄÂÐÐÖáÏÇÕËÎÇÐÑÄÖá ÅÓÖÒÒÖ,
Ä ÊÂÄËÔËÏÑÔÕË ÑÕ ÖÔÎÑÄËÌ ÑÃÓÂÊÖáÕÔâ ÓÂÊÎËÚÐÞÇ ÅÇÕÇÓÑ-
ÙËÍÎËÚÇÔÍËÇ ÔËÔÕÇÏÞ.233 ´ÂÍ, ÒÓË ÒÓÑÄÇÆÇÐËË ÆÂÐÐÞØ ÓÇÂÍ-
ÙËÌ Ä àÕÂÐÑÎÇ Ä ÒÓËÔÖÕÔÕÄËË ÒËÒÇÓËÆËÐÂ ËÊ 2-ÂÓËÎÅËÆÓÂÊÑÐÑÄ
ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ 3d,g ÃÞÎË ÒÑÎÖÚÇÐÞ 2-ÂÓËÎ-6-ÂÙÇÕËÎ-3-
ÅËÆÓÂÊÑÐÑ-5-ÏÇÕËÎ-2,3-ÆËÅËÆÓÑÒËÓËÆÂÊËÐ-4-ÍÂÓÃÑÐËÕÓËÎÞ
105, Â ËÊ àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4c,d ì ÒË-
ÓËÆÑ[10,20:4,5][1,3,4]ÑÍÔÂÆËÂÊÑÎÑ[3,2-a]ÒËÓËÆËÐÞ 106. £ àÕËØ
ÖÔÎÑÄËâØ, ÒÑ-ÄËÆËÏÑÏÖ, ÒÇÓÄÑÐÂÚÂÎßÐÑ ÒÓÑËÔØÑÆËÕ ÑÃÓÂÊÑ-
ÄÂÐËÇ ËÐÕÇÓÏÇÆËÂÕÂ ÊÂ ÔÚÇÕ ÍÑÐÆÇÐÔÂÙËË ÂÙÇÕËÎßÐÑÅÑ
ÑÔÕÂÕÍÂ ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3, 4 Ô ÂÍÕËÄËÓÑÄÂÐÐÑÌ ÏÇÕËÎÇÐÑÄÑÌ
ÅÓÖÒÒÑÌ ÅËÆÓÂÊËÆÂ. ¥ÂÎÇÇ ÒÓÑËÊÄÑÆÐÞÇ ÂÙÇÕËÎÂÙÇÕÑÐÂ ÒÓÇ-
ÕÇÓÒÇÄÂáÕ ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÖá ÅÇÕÇÓÑÙËÍÎËÊÂÙËá ÒÖÕÇÏ
ÍÑÐÆÇÐÔÂÙËË ÅÓÖÒÒÞ HN ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ô
ÍÂÓÃÑÐËÎßÐÑÌ ÅÓÖÒÒÑÌ ÅËÆÓÂÊËÆÐÑÅÑ ÑÔÕÂÕÍÂ, Ä ÕÑ ÄÓÇÏâ
ÍÂÍ ÒÓÑËÊÄÑÆÐÞÇ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ ÒÓÇÕÇÓÒÇÄÂáÕ ÃÑÎÇÇ
ÔÎÑÉÐÞÇ ÒÓÇÄÓÂÜÇÐËâ. £ÇÓÑâÕÐÇÇ ÄÔÇÅÑ, ÔÐÂÚÂÎÂ ÒÓÑËÔØÑÆËÕ
ÔÛËÄÍÂ ÆÄÖØ ÏÑÎÇÍÖÎ ËÐÕÇÓÏÇÆËÂÕÂ ÊÂ ÔÚÇÕ ÍÑÐÆÇÐÔÂÙËË ÒÑ
ÅËÆÓÂÊËÐÐÑÌ ÅÓÖÒÒÇ Ô àÎËÏËÐËÓÑÄÂÐËÇÏ ÅËÆÓÂÊËÐÂ, ÊÂÕÇÏ
ÑÃÓÂÊÖáÕÔâ ÆÄÂ ÒËÓËÆËÐÑÄÞØ ÙËÍÎÂ Ä ÓÇÊÖÎßÕÂÕÇ ÍÑÐÆÇÐ-
ÔÂÙËË ÅÓÖÒÒÞ HN ÅËÆÓÂÊËÆÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ë àÕÑÍÔËÍÂÓÃÑ-
ÐËÎßÐÞØ ÑÔÕÂÕÍÑÄ, Ë Ä ÒÑÔÎÇÆÐáá ÑÚÇÓÇÆß ÒÓÑËÔØÑÆËÕ
ÔÛËÄÍÂ ÆÄÖØ ÒËÓËÆËÐÑÄÞØ âÆÇÓ ÒÖÕÇÏ ÍÑÐÆÇÐÔÂÙËË ÆÄÖØ
ÅËÆÓÑÍÔËÎßÐÞØ ÊÂÏÇÔÕËÕÇÎÇÌ Ä ÒËÓËÆËÐÂØ. £ ÓÇÊÖÎßÕÂÕÇ ×ÑÓ-
ÏËÓÖÇÕÔâ ÙÇÐÕÓÂÎßÐÞÌ ÑÍÔÂÆËÂÊÑÎßÐÞÌ ÙËÍÎ ÒÓÑÆÖÍÕÂ 106.

¡ÄÕÑÓÂÏË àÕÑÌ ÉÇ ÓÂÃÑÕÞ 233 ÖÔÕÂÐÑÄÎÇÐÑ, ÚÕÑ ÒÓË ÍÓÂÕ-
ÍÑÄÓÇÏÇÐÐÑÏ ÐÂÅÓÇÄÂÐËË ÔÑÇÆËÐÇÐËÌ 3d,g, 4c,d Ô ÙËÂÐÑ-
ÂÙÇÕÑÅËÆÓÂÊËÆÑÏ ÒÓË 1508C Ä ÒÓËÔÖÕÔÕÄËË ÂÙÇÕÂÕÂ ÂÏÏÑÐËâ
ÑÃÓÂÊÖáÕÔâ 6-ÂÓËÎÂÊÑ-5,7-ÆËÏÇÕËÎÒËÓÂÊÑÎÑ[1,5-a]ÒËÓËÏË-
ÆËÐ-2-ÑÎÞ 107 Ë 6-ÂÓËÎÅËÆÓÂÊÑÐÞ 2-ÅËÆÓÑÍÔË-5-ÏÇÕËÎÒËÓ-
ÂÊÑÎÑ[1,5-a]ÒËÓËÏËÆËÐ-6,7-ÆËÑÐÂ 108. ¶ÑÓÏËÓÑÄÂÐËÇ àÕËØ
ÅÇÕÇÓÑÙËÍÎÑÄ ÑÃÖÔÎÑÄÎÇÐÑ ÒÇÓÄÑÐÂÚÂÎßÐÑÌ ÍÑÐÆÇÐÔÂÙËÇÌ
ÔÄÑÃÑÆÐÑÌ ÂÏËÐÑÅÓÖÒÒÞ ÅËÆÓÂÊËÆÐÑÅÑ ×ÓÂÅÏÇÐÕÂ ÐÖÍÎÇÑ-
×ËÎÂ Ô ÂÙÇÕËÎßÐÑÌ (Ä ÔÎÖÚÂÇ ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3) ËÎË àÕÑÍÔË-
ÍÂÓÃÑÐËÎßÐÑÌ (Ä ÔÎÖÚÂÇ à×ËÓÑÄ 4) ÅÓÖÒÒÑÌ. ¡ÄÕÑÓÞ
ÒÓÇÆÒÑÎÂÅÂáÕ, ÚÕÑ ÑÃÓÂÊÖáÜËÌÔâ ËÐÕÇÓÏÇÆËÂÕ ÒÓÇÕÇÓÒÇ-
ÄÂÇÕ ÆÄÑÌÐÖá ÙËÍÎËÊÂÙËá, ÑÃÓÂÊÖâ ÒËÓÂÊÑÎÑÒËÓËÏËÆËÐÞ
107, 108.

²ÇÂÍÙËË àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4c,d Ô
ÂÓËÎËÆÇÐÏÂÎÑÐÑÐËÕÓËÎÑÏ ÒÓËÄÑÆâÕ Í 2,4-ÆËÅËÆÓÑÍÔËÃÇÐÊÑ-
ÐËÕÓËÎÂÏ 109, Â Ô àÕËÎÑÄÞÏ à×ËÓÑÏ 2-ÙËÂÐÑ-3-ÂÓËÎÂÍÓË-
ÎÑÄÑÌ ÍËÔÎÑÕÞ ì Í 4-ÑÍÔÑ-1,4-ÆËÅËÆÓÑÒËÓËÆÂÊËÐ-3-ÍÂÓÃÑ-
ÐÑÄÞÏ ÍËÔÎÑÕÂÏ 110.220 °ÚÇÄËÆÐÑ, ÚÕÑ ÒÇÓÄÑÌ ÔÕÂÆËÇÌ àÕËØ
ÒÓÇÄÓÂÜÇÐËÌ âÄÎâÇÕÔâ ÒÓËÔÑÇÆËÐÇÐËÇ ÒÑ ®ËØÂàÎá ÏÇÕËÎß-
ÐÑÌ ÅÓÖÒÒÞ ËÔØÑÆÐÑÅÑ à×ËÓÂ ÒÑ ÔÄâÊË C=C ÂÓËÎËÆÇÐÑÄÑÅÑ
×ÓÂÅÏÇÐÕÂ. ¥ÂÎßÐÇÌÛËÇ ÒÓÇÄÓÂÜÇÐËâ ÒÑÎÖÚÇÐÐÑÅÑ ËÐÕÇÓ-
ÏÇÆËÂÕÂ ÊÂÄËÔâÕ ÑÕ ÔÕÓÑÇÐËâ ÒÓËÔÑÇÆËÐÇÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ.
´ÂÍ, Ä ÔÎÖÚÂÇ ÒÓÑËÊÄÑÆÐÑÅÑ ÂÓËÎËÆÇÐÏÂÎÑÐÑÐËÕÓËÎÂ 111
(Y=CN) ÙËÍÎËÊÂÙËâ ÒÓÑËÔØÑÆËÕ ÊÂ ÔÚÇÕ ÍÑÐÆÇÐÔÂÙËË
ÅÓÖÒÒÞ CH, ÔÄâÊÂÐÐÑÌ Ô àÎÇÍÕÓÑÐÑÂÍÙÇÒÕÑÓÐÞÏË ÙËÂÐÑ-
ÅÓÖÒÒÂÏË, Ë àÕÑÍÔËÍÂÓÃÑÐËÎßÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ô àÎËÏËÐËÓÑ-
ÄÂÐËÇÏ àÕËÎÑÄÑÅÑ ÔÒËÓÕÂ Ë ÙËÂÐÑÄÑÆÑÓÑÆÐÑÌ ÍËÔÎÑÕÞ.
£ ÔÎÖÚÂÇ ÉÇ ÒÓÑËÊÄÑÆÐÑÅÑ 2-ÙËÂÐÑ-3-ÂÓËÎÂÍÓËÎÂÕÂ 111
(Y=CO2Et) ÅÇÕÇÓÑÙËÍÎËÊÂÙËâ âÄÎâÇÕÔâ ÓÇÊÖÎßÕÂÕÑÏ ÒÓË-
ÔÑÇÆËÐÇÐËâ ÅÓÖÒÒÞ CH ÒÓË ÂÓËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ Í ÅÓÖÒÒÇ
NH ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ë ÑÕÜÇÒÎÇÐËâ ÙËÂÐÑ-
ÂÍÓËÎÂÕÂ.
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R=H (c), Me (d); Ar=Ph, 4-ClC6H4, 4-MeOC6H4.

¡ÐÂÎÑÅËÚÐÑ ÒÓË ÙËÍÎËÊÂÙËË àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-
ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4c,d Ô ÂÍÓËÎÑ- Ë ÍÓÑÕÑÐÑÐËÕÓËÎÂÏË ÑÃÓÂ-
ÊÖáÕÔâ ÒËÓËÆÂÊËÐÑÐÞ 112.234

R1, R2=H, Me.

£ÊÂËÏÑÆÇÌÔÕÄËÇ àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑ-
ÂÕÑÄ 4 Ô ÔÇÓÑÖÅÎÇÓÑÆÑÏ ËÎË ×ÇÐËÎËÊÑÕËÑÙËÂÐÂÕÑÏ Ä ÒÓËÔÖÕ-
ÔÕÄËË ÑÔÐÑÄÂÐËâ ÒÓËÄÑÆËÕ Í ÒÓÑËÊÄÑÆÐÞÏ 1,3,4-ÕËÂÆËÂÊËÐÂ

113.235, 236 £ ÓÇÂÍÙËá ÅÇÕÇÓÑÙËÍÎËÊÂÙËË ÄÑÄÎÇÍÂáÕÔâ ÅÓÖÒÒÂ
NHË àÕÑÍÔËÍÂÓÃÑÐËÎßÐÞÌ×ÓÂÅÏÇÐÕ à×ËÓÂ 4. ±ÑÆ ÆÇÌÔÕÄËÇÏ
a-ÆËÐÖÍÎÇÑ×ËÎÑÄ (ÅËÆÓÂÊËÐÑÄ Ë ÅËÆÓÑÍÔËÎÂÏËÐÂ) ÕËÂÆË-
ÂÊËÐÞ 113 ÓÂÊÓÖÛÂáÕÔâ, ÑÃÓÂÊÖâ ÊÂÏÇÜÇÐÐÞÇ ÒËÓÂÊÑÎËÐÑÐÞ
Ë ËÊÑÍÔÂÊÑÎËÐÑÐÞ 43,235, 236 ÂÐÂÎÑÅËÚÐÞÇ ÔËÐÕÇÊËÓÑÄÂÐÐÞÏ
ÙËÍÎÑÍÑÐÆÇÐÔÂÙËÇÌ à×ËÓÂ 4 Ô ÔÑÑÕÄÇÕÔÕÄÖáÜËÏË a-ÆËÐÖÍ-
ÎÇÑ×ËÎÂÏË (ÔÏ. ÓÇÂÍÙËá (3)).

Ar=Ph, 4-NO2C6H4, 4-MeOC6H4, 2,4,6-Br3C6H2, 4-(2H-1,2,3-ÕÓË-

ÂÊÑÎ-3-ËÎ)×ÇÐËÎ; X = NH, O; Y=S, NHPh;

R=H, Ph, 4-NO2C6H4, C(=Z)NH2 (Z=O, S).

6. ²ÂÊÎËÚÐÞÇ ÙËÍÎËÊÂÙËË

±ÑÏËÏÑ ÓÂÔÔÏÑÕÓÇÐÐÞØ ÄÞÛÇ ÒÓÇÄÓÂÜÇÐËÌ Ô ÑÃÓÂÊÑÄÂÐËÇÏ
ÅÇÕÇÓÑÙËÍÎÑÄ 2-ÂÓËÎÅËÆÓÂÊÑÐÞ ÂÙÇÕËÎÂÙÇÕÑÐÂ Ë ÂÙÇÕÑ-
ÖÍÔÖÔÐÑÅÑ à×ËÓÂ ÔÒÑÔÑÃÐÞ Í ÓÂÊÎËÚÐÞÏ ÙËÍÎËÊÂÙËâÏ, Ä
ÍÑÕÑÓÞØ ÖÚÂÔÕÄÖÇÕ ÏÇÕËÎßÐÞÌ ÊÂÏÇÔÕËÕÇÎß.

´ÂÍ, à××ÇÍÕËÄÐÞÌ ÏÇÕÑÆ ÔËÐÕÇÊÂ 1-ÂÓËÎ-4-ÑÍÔÑ-3-àÕÑÍÔË-
ÍÂÓÃÑÐËÎ-1,4,5,6-ÕÇÕÓÂÅËÆÓÑÒËÓËÆÂÊËÐÑÄ ÒÓÇÆÎÑÉÇÐ Ä ÓÂÃÑ-
ÕÇ 237. 6-¶ÇÐËÎÕÇÕÓÂÅËÆÓÑÒËÓËÆÂÊËÐÞ 114 ÒÑÎÖÚÇÐÞ ÑÃÓÂ-
ÃÑÕÍÑÌ àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4 ÃÇÐÊÂÎß-
ÆÇÅËÆÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÑÔÐÑÄÂÐËâ (ÔØÇÏÂ 2).

ªÊÏÇÐââ ÖÔÎÑÄËâ ÓÇÂÍÙËË, ÏÑÉÐÑ ÄÞÆÇÎËÕß ÐÇÙËÍÎËÚÇ-
ÔÍËÌ ÒÓÑÆÖÍÕ ÍÑÐÆÇÐÔÂÙËË ÂÎßÆÇÅËÆÂ Ô à×ËÓÑÏ 4 ÒÑ ÏÇÕËÎß-
ÐÑÌ ÅÓÖÒÒÇ (ÔÑÇÆËÐÇÐËÇ 115), ÍÑÕÑÓÞÌ Ä ÑÔÐÑ'ÄÐÑÌ ÔÓÇÆÇ
ÔÒÑÔÑÃÇÐ ÒÓÇÕÇÓÒÇÄÂÕß ÄÐÖÕÓËÏÑÎÇÍÖÎâÓÐÖá ÙËÍÎËÊÂÙËá ÊÂ
ÔÚÇÕ ÒÓËÔÑÇÆËÐÇÐËâ ÂÕÑÏÂ ÖÅÎÇÓÑÆÂ ÔÄâÊË C=C Í ÅÓÖÒÒÇ NH
ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ. ¥Îâ ÒÑÎÖÚÇÐËâ 6-ËÏËÐÑ-
ÕÇÕÓÂÅËÆÓÑÒËÓËÆÂÊËÐÑÄ 116 ÂÄÕÑÓÞ ÓÂÃÑÕÞ 237 ÒÓÇÆÎÂÅÂáÕ
ËÔÒÑÎßÊÑÄÂÕß ÃÓÑÏËÓÑÄÂÐËÇ àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑ-
ÃÖÕÂÐÑÂÕÑÄ 4 Ô ÒÑÔÎÇÆÖáÜÇÌ ÙËÍÎËÊÂÙËÇÌ ËÐÕÇÓÏÇÆËÂÕÂ 117
Ä ¥®¶¡ ÒÑÆ ÆÇÌÔÕÄËÇÏ KCN.
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£ ÓÂÃÑÕÂØ 238, 239 ÑÒËÔÂÐ ÏÇÕÑÆ ÒÑÎÖÚÇÐËâ ÊÂÏÇÜÇÐÐÞØ
1,4-ÆËÅËÆÓÑÒËÓËÆÂÊËÐ-4-ÑÐÑÄ 118, 119 ÙËÍÎËÊÂÙËÇÌ 2-ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ 3, 4 ÒÑÆ ÆÇÌ-
ÔÕÄËÇÏ ÓÇÂÅÇÐÕÂ £ËÎßÔÏÇÌÇÓÂ ë·ÂÂÍÂ. ±ÑÔÎÇ ×ÑÓÏËÎËÓÑ-
ÄÂÐËâ ÏÇÕËÎßÐÞØ ÅÓÖÒÒ ÒÓÑËÔØÑÆËÕ ÅÇÕÇÓÑÙËÍÎËÊÂÙËâ Ô ÖÚÂ-
ÔÕËÇÏ ÅÓÖÒÒÞ NH ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ.

Ar=Ph, 4-NO2C6H4, 2,4-(NO2)2C6H3, 4-BrC6H4, 2,4,6-Br3C6H2,

4-(2H-1,2,3-ÕÓËÂÊÑÎ-2-ËÎ)×ÇÐËÎ; R =Me, OEt.

¥Îâ 2-×ÇÐËÎÅËÆÓÂÊÑÐÂ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ (3d) ÑÒË-
ÔÂÐÂ 240 ÓÇÂÍÙËâ ÅÇÕÇÓÑÙËÍÎËÊÂÙËË Ô ÖÚÂÔÕËÇÏ ÑÃÇËØ ÂÙÇÕËÎß-
ÐÞØ ÅÓÖÒÒ Ô ÆÄÖÏâ àÍÄËÄÂÎÇÐÕÂÏË 2-ÂÏËÐÑÐËÍÑÕËÐÑÄÑÅÑ
ÂÎßÆÇÅËÆÂ, ÒÓËÄÑÆâÜÂâ Í 2,20-[(×ÇÐËÎÂÊÑ)ÏÇÕËÎÇÐ]ÃËÔ(1,8-
ÐÂ×ÕËÓËÆËÐÖ) 120.

±ÓÇÆÎÑÉÇÐ 241 ÏÇÕÑÆ ÔËÐÕÇÊÂ ËÏËÆÂÊÑÎÑÄ 121 ËÊ àÕËÎ-2-
ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4. ¥Îâ àÕÑÅÑ ÒÓÇÆÄÂÓË-
ÕÇÎßÐÑ ÒÓÑÄÑÆâÕ ÂÙËÎËÓÑÄÂÐËÇ à×ËÓÂ 4 ÖÍÔÖÔÐÞÏ ÂÐÅËÆÓË-
ÆÑÏ Ô ÙÇÎßá ÊÂÜËÕÞ ÅÓÖÒÒÞ NH ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ
×ÓÂÅÏÇÐÕÂ. ¥ÂÎÇÇ ÑÃÓÂÃÑÕÍÑÌ ÂÙÇÕËÎßÐÑÅÑ ÒÓÑËÊÄÑÆÐÑÅÑ
122 ×ÑÓÏÂÏËÆÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÕÓËàÕËÎÂÏËÐÂ ÒÑÎÖÚÂáÕ
N-(5-ÂÙÇÕËÎ-2-ÑÍÔÑ-4-àÕÑÍÔË-2,5-ÆËÅËÆÓÑËÏËÆÂÊÑÎ-1-ËÎ)-N-
ÂÓËÎÂÙÇÕÂÏËÆ 121. ±ÓË àÕÑÏ Ä ×ÑÓÏËÓÑÄÂÐËË ËÏËÆÂÊÑÎß-
ÐÑÅÑ ÙËÍÎÂ ÖÚÂÔÕÄÖáÕ ÍÂÓÃÑÐËÎßÐÞÌ ÂÕÑÏ ÖÅÎÇÓÑÆÂ àÕÑÍÔË-
ÍÂÓÃÑÐËÎßÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ë ÂÕÑÏ ÂÊÑÕÂ ÔÄâÊË C=N à×ËÓÂ 4.

2-¡ÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ 3d, 4c
ÏÑÅÖÕ ÓÇÂÅËÓÑÄÂÕß Ô 1,2-ÆËÂÊÂÃÖÕÂ-1,3-ÆËÇÐÂÏË Ä ÒÓËÔÖÕ-
ÔÕÄËË ÑÔÐÑÄÂÐËâ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÒÓÑËÊÄÑÆÐÞØ 1-×ÇÐËÎ-
ÒËÓÂÊÑÎÂ 123.242 ¡ÄÕÑÓÞ ÒÑÎÂÅÂáÕ, ÚÕÑ àÕÂ ÓÇÂÍÙËâ
ÑÔÖÜÇÔÕÄÎâÇÕÔâ ÒÖÕÇÏ 1,4-ÒÓËÔÑÇÆËÐÇÐËâ ÂÓËÎÅËÆÓÂÊÑÐÑÄ 3,
4 Í 1,2-ÆËÂÊÂÃÖÕÂÆËÇÐÖ Ô ÒÓÑÏÇÉÖÕÑÚÐÞÏ ÑÃÓÂÊÑÄÂÐËÇÏ
ËÐÕÇÓÏÇÆËÂÕÂ 124. £ÐÖÕÓËÏÑÎÇÍÖÎâÓÐÂâ ÐÖÍÎÇÑ×ËÎßÐÂâ
ÂÕÂÍÂ ÂÕÑÏÂ ÂÊÑÕÂ ×ÓÂÅÏÇÐÕÂ Ph7NH ÐÂ ÂÕÑÏ ÖÅÎÇÓÑÆÂ
ÅËÆÓÂÊÑÐÐÑÅÑ ÑÔÕÂÕÍÂ, ÔÑÒÓÑÄÑÉÆÂáÜÂâÔâ ÑÕÜÇÒÎÇÐËÇÏ
ÅËÆÓÂÊËÐÐÑÌ Ë ÂÙÇÕËÎßÐÑÌ ÅÓÖÒÒ, ÒÓËÄÑÆËÕ Í ×ÑÓÏËÓÑÄÂÐËá
ÒËÓÂÊÑÎßÐÑÅÑ ÙËÍÎÂ 123.

R1=Me, OEt; R2=Me, Et, Pri, (CH2)2OMe; R3=OBut, NH2.

²ÇÂÍÙËâ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 4 Ô ØÎÑÓ-
ÔÖÎß×ÑÐËÎËÊÑÙËÂÐÂÕÑÏ ÒÓË 0 ë 58C Ô ÒÑÔÎÇÆÖáÜËÏ ÅËÆÓÑ-
ÎËÊÑÏ ÑÃÓÂÊÖáÜÇÅÑÔâ ËÐÕÇÓÏÇÆËÂÕÂ Ä ÒÓËÔÖÕÔÕÄËË
ÕËÑ×ÇÐÑÎÂ ÒÓËÄÑÆËÕ Í 7-ÂÓËÎ-3-ÏÇÕËÎ[1,2,5]ÕËÂÆËÂÊÑÎÑ-
[3,2-f ][1,2,4]ÕÓËÂÊËÐ-4,6-ÆËÑÐ-1,1-ÆËÑÍÔËÆÂÏ 125.243 ±ÑÍÂ-
ÊÂÐÑ, ÚÕÑ ÕÇÏÒÇÓÂÕÖÓÂ ÑÍÂÊÞÄÂÇÕ ÓÇÛÂáÜÇÇ ÄÎËâÐËÇ ÐÂ
ÏÂÓÛÓÖÕ àÕËØ ÒÓÇÄÓÂÜÇÐËÌ. ´ÂÍ, ÒÓË ÒÓÑÄÇÆÇÐËË ÓÇÂÍÙËË
ÒÓË 105 ë 1108C ÒÓÑÆÖÍÕÂÏË ÔÕÂÐÑÄâÕÔâ 8-ÂÓËÎ-4-ÏÇ-
ÕËÎ[1,2,3,6]ÕËÂÕÓËÂÊËÐÑ[3,4-d][1,2,3,4]ÑÍÔÂÕËÂÆËÂÊËÐ-5-ÑÐ-
2,2,7,7-ÕÇÕÓÂÑÍÔËÆÞ 126 (ÔØÇÏÂ 3).

µÆÑÃÐÞÌ ÑÆÐÑÔÕÂÆËÌÐÞÌ ÏÇÕÑÆ ÒÑÎÖÚÇÐËâ 1,8-ÆËÏÇÕËÎ-
3,4,5,6-ÕÇÕÓÂÅËÆÓÑÒËÓÓÑÎÑ[3,2-e]ËÐÆÑÎÑÄ 127, ÑÔÐÑÄÂÐÐÞÌ ÐÂ
ÄÊÂËÏÑÆÇÌÔÕÄËË ÂÎÍËÎ-2-×ÇÐËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ
4 Ô ÙËÍÎÑÅÇÍÔÂÐ-1,4-ÆËÑÐÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÄÑÔÔÕÂÐÑÄËÕÇÎâ,
ÒÓÇÆÎÑÉÇÐ Ä ÓÂÃÑÕÇ 244.

R=Me, Et, Bn.

3-[2-(±ÓÑÒÂÓÅËÎÕËÑ)×ÇÐËÎÅËÆÓÂÊÑÐÑ]-1,3-ÆËÍÂÓÃÑÐËÎß-
ÐÞÇ ÔÑÇÆËÐÇÐËâ ÒÑÆÄÇÓÅÂáÕÔâ ÑÍËÔÎÇÐËá ÒÇÓÑÍÔËÍËÔÎÑ-
ÕÂÏË ÆÑ ÔÑÑÕÄÇÕÔÕÄÖáÜËØ ÔÖÎß×ÑÐÑÄ Ô ÒÑÔÎÇÆÖáÜÇÌ
ÙËÍÎËÊÂÙËÇÌ Ä ÕÓËàÕËÎÂÏËÐÇ, ÆÂÄÂâ ÒËÓËÆÂÊËÐÑ[3,2-c]-
[1,4]ÃÇÐÊÑÕËÂÊËÐ-S,S-ÆËÑÍÔËÆÞ 128.51
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R1=Me, Ph; R2=Me, Ph, OEt.

7. ±ÓÑÚËÇ ÓÇÂÍÙËË

±ÑÆ ÆÇÌÔÕÄËÇÏ ÔËÎßÐÞØ ÍËÔÎÑÕ ÄÑÊÏÑÉÇÐ ÅËÆÓÑÎËÊ ÔÎÑÉÐÑ-
à×ËÓÐÑÌ ÅÓÖÒÒÞ Ä 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÂØ 4 ÆÑ
ÔÑÑÕÄÇÕÔÕÄÖáÜËØ ÍËÔÎÑÕ 129.245

£ ÎËÕÇÓÂÕÖÓÇ ËÏÇáÕÔâ ÔÄÇÆÇÐËâ Ñ ÄÑÊÏÑÉÐÑÔÕË ÄÑÔÔÕÂ-
ÐÑÄÎÇÐËâ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑà×ËÓÑÄ. ±ÓË àÕÑÏ Ä ÊÂÄË-
ÔËÏÑÔÕË ÑÕ ÒÓËÏÇÐâÇÏÑÅÑ ÄÑÔÔÕÂÐÂÄÎËÄÂáÜÇÅÑ ÂÅÇÐÕÂ
ÄÑÊÏÑÉÐÑ ÒÇÓÄÑÐÂÚÂÎßÐÑÇ ÔÇÎÇÍÕËÄÐÑÇ ÄÑÔÔÕÂÐÑÄÎÇÐËÇ ÎËÃÑ
ÔÄâÊË C=N,246, 247 ÎËÃÑ ÔÄâÊË C=O.248 ´ÂÍ, Ä ÓÂÃÑÕÇ 247

ÔÑÑÃÜÂÇÕÔâ Ñ ÒÓÇÄÓÂÜÇÐËË ÂÓËÎÅËÆÓÂÊÑÐÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ä
2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÂØ 4 Ä ÂÙÇÕÂÏËÆÐÞÌ ÑÔÕÂÕÑÍ
ÒÑÆ ÆÇÌÔÕÄËÇÏ ÙËÐÍÑÄÑÌ ÒÞÎË Ä ÔÏÇÔË ÖÍÔÖÔÐÂâ ÍËÔÎÑÕÂ ë
ÖÍÔÖÔÐÞÌ ÂÐÅËÆÓËÆ Ä ÓÇÊÖÎßÕÂÕÇ ÄÑÔÔÕÂÐÑÄËÕÇÎßÐÑÅÑ ÂÙËÎË-
ÓÑÄÂÐËâ. ¤ËÆÓËÓÑÄÂÐËÇ ÒÑÎÖÚÇÐÐÑÅÑ 2-ÂÙÇÕÂÏËÆÑÊÂÏÇÜÇÐ-
ÐÑÅÑ ÂÙÇÕÑÖÍÔÖÔÐÑÅÑ à×ËÓÂ (130) ÒÓËÄÑÆËÕ Í ÄÑÔÔÕÂÐÑÄÎÇÐËá
ÍÂÓÃÑÐËÎßÐÑÌ ÅÓÖÒÒÞ Ë ÒÑÊÄÑÎâÇÕ ÒÑÎÖÚÂÕß ÒÓÑËÊÄÑÆÐÞÇ
D,L-ÕÓÇÑÐËÐÂ Ë D,L-ÂÎÎÑÕÓÇÑÐËÐÂ (131), ÔÑÑÕÐÑÛÇÐËÇ ÍÑÕÑ-
ÓÞØ ÊÂÄËÔËÕ ÑÕ ÒÓËÓÑÆÞ ËÔÒÑÎßÊÖÇÏÑÅÑ ÍÂÕÂÎËÊÂÕÑÓÂ Ë
ÖÔÎÑÄËÌ ÓÇÂÍÙËË.247, 248

¥Îâ àÕËÎ-2-×ÇÐËÎÅËÆÓÂÊÑÐÑ-4,4,4-ÕÓË×ÕÑÓ-3-ÑÍÔÑÃÖÕÂÐÑ-
ÂÕÂ 4g ÑÒËÔÂÐÞ ÒÓÇÄÓÂÜÇÐËâ ÒÑÆ ÆÇÌÔÕÄËÇÏ ÃÑÓÅËÆÓËÆÂ
ÐÂÕÓËâ, ÒÓËÄÑÆâÜËÇ Í ÑÃÓÂÊÑÄÂÐËá 3-ÅËÆÓÑÍÔËÍËÔÎÑÕÞ 132.
°ÆÐÂÍÑ ÄÞØÑÆ ÒÓÑÆÖÍÕÑÄ ÒÓÇÄÓÂÜÇÐËÌ ÐÇÄÞÔÑÍ (*40%).
¥ÂÎßÐÇÌÛÇÇ ÍÂÕÂÎËÕËÚÇÔÍÑÇ ÅËÆÓËÓÑÄÂÐËÇ (ÄÑÆÑÓÑÆÑÏ Ä
ÒÓËÔÖÕÔÕÄËË ÑÍÔËÆÂ ÒÎÂÕËÐÞ) ÔÄâÊË C=N ÍËÔÎÑÕÞ 132 ÆÑ
2-ÂÏËÐÑÍËÔÎÑÕÞ 133 ÕÂÍÉÇ ØÂÓÂÍÕÇÓËÊÖÇÕÔâ ÐÇÄÞÔÑÍÑÌ
à××ÇÍÕËÄÐÑÔÕßá (ÄÞØÑÆ*30%).248

°ÒËÔÂÐÑ 249 ÂÓÑÏÂÕËÚÇÔÍÑÇ ÐËÕÓÑÄÂÐËÇ 2-×ÇÐËÎÅËÆÓÂÊÑ-
ÐÑÄ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ 3 ÒÑÆ ÆÇÌÔÕÄËÇÏ ÂÊÑÕ-
ÐÑÌ ÍËÔÎÑÕÞ, ÒÓËÄÑÆâÜÇÇ Í 4-ÐËÕÓÑ- (ÄÞØÑÆ 55 ë 66%) Ë
2-ÐËÕÓÑÒÓÑËÊÄÑÆÐÞÏ (ÄÞØÑÆ 12 ë 17%).
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¥Îâ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-4-ÃÓÑÏ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÑÄ 24 ËÊ-
ÄÇÔÕÐÑ ÊÂÏÇÜÇÐËÇ ÂÕÑÏÂ ÅÂÎÑÅÇÐÂ Ä ÂÎÍËÎßÐÑÏ ÊÂÏÇÔÕËÕÇÎÇ
ÐÂ ÂÓËÎÕËÑÅÓÖÒÒÖ.177

V. ±ÓÂÍÕËÚÇÔÍÑÇ ÒÓËÏÇÐÇÐËÇ 2-(ÅÇÕ)ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ
Ë ËØ ÒÓÑËÊÄÑÆÐÞØ

2-¡ÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ Ë ËØ ÒÓÑ-
ËÊÄÑÆÐÞÇ ÄÂÉÐÞ Ô ÒÓÂÍÕËÚÇÔÍÑÌ ÕÑÚÍË ÊÓÇÐËâ, Ä ÒÇÓÄÖá
ÑÚÇÓÇÆß ÃÎÂÅÑÆÂÓâ ÔÄÑÇÌ ÃËÑÎÑÅËÚÇÔÍÑÌ ÂÍÕËÄÐÑÔÕË. ´ÂÍ,
ÔÓÇÆË 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ
ÑÃÐÂÓÖÉÇÐÞ ÄÇÜÇÔÕÄÂ, ÒÓÑâÄÎâáÜËÇ ÊÐÂÚËÕÇÎßÐÖá ÒÇÔÕË-
ÙËÆÐÖá ÂÍÕËÄÐÑÔÕß.17, 24 2-(1,2,4-´ÓËÂÊÑÎ-3-ËÎ)×ÇÐËÎÅËÆÓÂ-
ÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕÞ à××ÇÍÕËÄÐÞ ÒÓÑÕËÄ ÃÂÍÕÇÓËÌ
Staphylococcus aureus Ë Mycobacterium fortuitum.250 3-(1,3-¢ÇÐ-
ÊÑÕËÂÊÑÎ-2-ËÎ)ÅËÆÓÂÊÑÐÞ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ ÂÍÕËÄÐÞ ÒÓÑ-
ÕËÄ Staphylococcus aureus 27 Ë Ä ÑÕÐÑÛÇÐËË ÐÇÍÑÕÑÓÞØ ÄËÆÑÄ
ÑÒÖØÑÎÇÌ.28 ¿ÕËÎÑÄÞÌ à×ËÓ 2-(3,5-ÆËÏÇÕËÎ-1H-ÒËÓÂÊÑÎ-4-
ËÎ)ÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÄÑÌ ÍËÔÎÑÕÞ ËÐÅËÃËÓÖÇÕ ÓÑÔÕ
Mycobacterium tuberculosis.251 2-(1,3-´ËÂÊÑÎ-2-ËÎ)ÅËÆÓÂÊÑÐ Ë
2-(1,3,5-ÕÓËÂÊÑÎ-2-ËÎ)ÅËÆÓÂÊÑÐ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ (60)
ÑÃÎÂÆÂáÕ ÄÞÔÑÍÑÌ ×ÖÐÅËÙËÆÐÑÌ ÂÍÕËÄÐÑÔÕßá.194 ±ÓÇÆÔÕÂ-
ÄËÕÇÎË 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ
ÊÂÒÂÕÇÐÕÑÄÂÐÞ Ä ÍÂÚÇÔÕÄÇ ÍÂÓÆËÑÕÑÐËÍÑÄ, ÅËÒÑÕÇÐÊËÄÐÞØ Ë
ÄÂÊÑÆËÎÂÕÂÕÑÓÐÞØ ÔÓÇÆÔÕÄ.252, 253

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ
ÐÂØÑÆâÕ ÛËÓÑÍÑÇ ÒÓËÏÇÐÇÐËÇ Ä ÍÂÚÇÔÕÄÇ ÒÓÑÏÇÉÖÕÑÚÐÞØ
ÒÓÑÆÖÍÕÑÄ Ä ÔËÐÕÇÊÇ ÃËÑÎÑÅËÚÇÔÍË ÂÍÕËÄÐÞØ ÔÑÇÆËÐÇÐËÌ.
´ÂÍ, àÕËÎ-2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑÃÖÕÂÐÑÂÕ ËÔÒÑÎßÊÖáÕ ÒÓË
ÒÑÎÖÚÇÐËË ÕÓÇÑÐËÐÂ.246 ³ ÖÚÂÔÕËÇÏ 2-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÑÍÔÑ-
à×ËÓÑÄ ÔËÐÕÇÊËÓÖáÕ ÏÑÓ×ËÐÑÄÞÇ ÒÓÑËÊÄÑÆÐÞÇ ì ÂÅÑÐËÔÕÞ
Ë ÂÐÕÂÅÑÐËÔÕÞ d-ÑÒËÑËÆÐÞØ ÓÇÙÇÒÕÑÓÑÄ.254, 255

£ ÓâÆÖ ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËØ ÒÓÑËÊÄÑÆÐÞØ 2-(ÅÇÕ)ÂÓËÎÅËÆÓ-
ÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ 42, 43 ÑÃÐÂÓÖÉÇÐÞ
ÄÇÜÇÔÕÄÂ Ô ÓÂÊÐÑÑÃÓÂÊÐÑÌ ÃËÑÎÑÅËÚÇÔÍÑÌ ÂÍÕËÄÐÑÔÕßá. ´ÂÍ,
4-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÞ 3-ÏÇÕËÎÒËÓÂÊÑÎ-4,5-ÆËÑÐÑÄ ÒÓÑâÄËÎË
ÄÞÔÑÍÖá ÒÓÑÕËÄÑÄÑÔÒÂÎËÕÇÎßÐÖá,15, 43, 49 ÆËÖÓÇÕËÚÇÔÍÖá
ÂÍÕËÄÐÑÔÕß Ë ÆÇÌÔÕÄÑÄÂÎË ÐÂ ÙÇÐÕÓÂÎßÐÖá ÐÇÓÄÐÖá ÔËÔÕÇÏÖ
(¸¯³).256 ¯ÂÌÆÇÐÑ, ÚÕÑ 4-ÂÓËÎÅËÆÓÂÊÑÐ 3-ÏÇÕËÎ-1-ÐËÍÑ-
ÕËÐÑËÎ-1H-ÒËÓÂÊÑÎËÐ-4,5-ÆËÑÐÂ ÒÓÑâÄÎâÇÕ ÒÓÑÕËÄÑÑÒÖØÑÎÇ-
ÄÑÇ ÆÇÌÔÕÄËÇ,141 3-(2-ÂÓËÎÂÊÑ-3,5-ÆËÏÇÕËÎ-1H-ÒËÓÂÊÑÎ-1-ËÎ)-
3-ÑÍÔÑ-N-ÂÓËÎÒÓÑÒËÑÐÂÏËÆ ì ÂÐÕËÃÂÍÕÇÓËÂÎßÐÖá Ë ÂÐÕË-
£ª¹-ÂÍÕËÄÐÑÔÕË,139 4-(3,5-ÆËÏÇÕËÎ-4-[(1,5-ÆËÏÇÕËÎ-3-ÑÍÔÑ-2-

×ÇÐËÎ-2,3-ÆËÅËÆÓÑ-1H-ÒËÓÂÊÑÎ-4-ËÎ)ÂÊÑ]-1H-ÒËÓÂÊÑÎ-1-ËÎ)-
×ÇÐËÎÔÖÎß×ÂÐËÎÂÏËÆì ÒÓÑÕËÄÑÄÑÔÒÂÎËÕÇÎßÐÖá Ë ÂÐÕËÃÂÍ-
ÕÇÓËÂÎßÐÖá ÂÍÕËÄÐÑÔÕË.257 °ÕÏÇÚÇÐÑ ÂÐÕËÃÂÍÕÇÓËÂÎßÐÑÇ Ë
ÒÓÑÕËÄÑÅÓËÃÍÑÄÑÇ ÆÇÌÔÕÄËÇ 2-(3,5-ÆËÏÇÕËÎ-4-×ÇÐËÎÂÊÑ-1H-
ÒËÓÂÊÑÎ-1-ËÎ)-3-×ÇÐËÎ-1,8-ÐÂ×ÕËÓËÆËÐÂ (ÔÏ.143).

4-¡ÓËÎÅËÆÓÂÊÑÐÑ-3-ÏÇÕËÎËÊÑÍÔÂÊÑÎ-4,5-ÆËÑÐÞ, ÍÂÍ ÒÑÍÂ-
ÊÂÐÑ,258 ÑÃÎÂÆÂáÕ ×ÖÐÅËÙËÆÐÑÌ ÂÍÕËÄÐÑÔÕßá. ¥Îâ 2-[4-(5-
ÅËÆÓÑÍÔË-3-ÏÇÕËÎËÊÑÍÔÂÊÑÎ-4-ËÎ)×ÇÐËÎÂÊÑ]4H-ØÓÑÏÇÐ-4-ÑÐÂ
(ÔÏ.24) Ë 4-(1,2-ÆËÅËÆÓÑÂÙÇÐÂ×ÕËÎÇÐ-5-ËÎÂÊÑ)-3,5-ÆËÏÇÕËÎ-
1H-ÒËÓÂÊÑÎÂ26 ÄÞâÄÎÇÐÑ ÃÂÍÕÇÓËÙËÆÐÑÇ ÆÇÌÔÕÄËÇ.

£ ÓâÆÖ 4-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÏÇÕËÎÒËÓÂÊÑÎËÐ-5-ÑÐÑÄ Ë
4-ÂÓËÎÅËÆÓÂÊÑÐÑ-3-ÏÇÕËÎËÊÑÍÔÂÊÑÎËÐ-5-ÑÐÑÄ 43 ÑÃÐÂÓÖÉÇÐÞ
ÄÇÜÇÔÕÄÂ, ÑÃÎÂÆÂáÜËÇ ÂÐÕËÃÂÍÕÇÓËÂÎßÐÞÏ Ë ÒÓÑÕËÄÑÅÓËÃ-
ÍÑÄÞÏ ÆÇÌÔÕÄËÇÏ, Ä ÕÑÏ ÚËÔÎÇ ÒÓÑÕËÄMycobacterium tubercu-
losis (H37Rv),259 Staphylococcus aureus, Escherichia coli Ë
Candida albicans.260

°ÕÏÇÚÇÐÑ ÅËÒÑÅÎËÍÇÏËÚÇÔÍÑÇ ÆÇÌÔÕÄËÇ ÒÓÑËÊÄÑÆÐÞØ
4-[(1,1-ÆËÑÍÔÑ-2H-1,2,6-ÕËÂÆËÂÊËÐ-4-ËÎ)ÂÊÑ]×ÇÐËÎÔÖÎß×ÂÐËÎ-
ÂÏËÆÑÄ 48.20

©ÂÏÇÜÇÐÐÞÇ ÕËÂÆËÂÊËÐÞ 113 ÑÍÂÊÂÎËÔß ÂÍÕËÄÐÞ ÒÓÑÕËÄ
Staphylococcus aureus, Salmonella typhi, Escherichia coli, Bacillus
subtilis.235 1,5-¢ÇÐÊÑÆËÂÊÇÒËÐÑÄÞÇ ÒÓÑËÊÄÑÆÐÞÇ 49, 50 ÒÑÆÂÄ-
ÎâáÕ ÂÍÕËÄÐÑÔÕß ¸¯³.186 4,8-¥ËÂÓËÎÒËÓÂÊÑÎÑ[5,1-c][1,2,4]-
ÕÓËÂÊËÐÞ 8 ÕÂÍÉÇ ÆÇÌÔÕÄÑÄÂÎË ÐÂ ¸¯³.86

1-(4-±ÓÑÒËÎÂÊÑÎÑ[5,1-c][1,2,4]ÕÓËÂÊËÐ-3-ËÎ)ÃÖÕÂÐ-1-ÑÐÞ Ë
6-ÃÖÕËÓËÎ-7-ÒÓÑÒËÎ[1,2,3]ÕÓËÂÊÑÎÑ[5,1-c][1,2,4]ÕÓËÂÊËÐ-3-
ÍÂÓÃÑÍÔÂÏËÆ (13) ÒÓÑâÄËÎË ËÐÅËÃËÓÖáÜÖá ÔÒÑÔÑÃÐÑÔÕß ÒÑ
ÑÕÐÑÛÇÐËá Pseudomonas auregenosa, Candida albicans Ë
Staphylococcus aureus.39

¬ÑÏÒÎÇÍÔ ÓÖÕÇÐËÌ(2,20-ÃËÒËÓËÆËÐ)2[3-(2-ÐÂ×ÕËÎ)ÅËÆÓÂ-
ÊÑÐ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ] ÒÑÍÂÊÂÎ ÊÐÂÚËÕÇÎßÐÑÇ ÒÓÑÕËÄÑÄÑÔ-
ÒÂÎËÕÇÎßÐÑÇ ÆÇÌÔÕÄËÇ.261

2-(¡ÐÕËÒËÓËÐ-4-ËÎ)ÅËÆÓÂÊÑÐÞ 1,2,3-ÕÓËÑÐÑÄ Ë N-(2-ÅËÆÓ-
ÑÍÔËàÕËÎ)ÊÂÏÇÜÇÐÐÞÌ ÒËÓÂÊÑÎ (42) ÑÃÎÂÆÂáÕ ÂÐÂÎßÅÇÕË-
ÚÇÔÍÑÌ ÂÍÕËÄÐÑÔÕßá.262 °ÕÏÇÕËÏ, ÚÕÑ ×ÕÑÓÂÎÍËÎÔÑÆÇÓÉÂÜËÇ
ÔÑÇÆËÐÇÐËâ âÄÎâáÕÔâ ÏÇÐÇÇ ÕÑÍÔËÚÐÞÏË ÄÇÜÇÔÕÄÂÏË ÒÑ
ÔÓÂÄÐÇÐËá Ô ÐÇ×ÕÑÓËÓÑÄÂÐÐÞÏ ÂÐÂÎÑÅÂÏË Ë ÒÓÇÒÂÓÂÕÑÏ
ÔÓÂÄÐÇÐËâ ì ÂÐÂÎßÅËÐÑÏ.262

¤ÇÕÇÓÑÙËÍÎÞ 42, 43, ÔÑÆÇÓÉÂÜËÇ (ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑÄÞÌ
ÊÂÏÇÔÕËÕÇÎß, ÒÓËÏÇÐâáÕ Ä ÍÂÚÇÔÕÄÇ ÂÊÑÍÓÂÔËÕÇÎÇÌ 144, 263 ë 268

ÆÎâ ÒÑÎËÂÏËÆÐÞØ ÕÍÂÐÇÌ. ®ÇÆÐÞÇ ÍÑÏÒÎÇÍÔÞ ×ÑÓÏÂÊÂÐÑÄ
ÊÂÒÂÕÇÐÕÑÄÂÐÞ ÍÂÍ ÍÓÂÔËÕÇÎË ÆÎâ ÙÇÎÎáÎÑÊÞ,269 Â ÍÑÏ-
ÒÎÇÍÔÞ Fe(II) ì ÆÎâ ÒÑÎËÂÏËÆÐÞØ ÕÍÂÐÇÌ.270 ¯ÇÍÑÕÑÓÞÇ
ÕÂÍËÇ ÒËÓÂÊÑÎËÐÞ ËÔÒÑÎßÊÖáÕÔâ ÍÂÍ ÔÄÇÕÑÚÖÄÔÕÄËÕÇÎßÐÞÇ
ÏÂÕÇÓËÂÎÞ Ä ÒÓÑâÄËÕÇÎâØ ×ÑÕÑÅÓÂ×ËÌ.271

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ Ë
ËØ ÒÓÑËÊÄÑÆÐÞÇ ÐÂØÑÆâÕ ÛËÓÑÍÑÇ ÒÓËÏÇÐÇÐËÇ ÆÎâ ÑÒÓÇÆÇÎÇ-
ÐËâ ÔÑÆÇÓÉÂÐËâ ËÑÐÑÄ ÏÇÕÂÎÎÑÄ Ä ÓÂÔÕÄÑÓÂØ. ´ÂÍ, 3-(2-ÍÂÓÃ-
ÑÍÔË×ÇÐËÎ)ÅËÆÓÂÊÑÐ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ ËÔÒÑÎßÊÖÇÕÔâ ÆÎâ
ÑÒÓÇÆÇÎÇÐËâ ËÑÐÑÄ Cu(II) Ë Co(II),272 Â 3-(1,3-ÕËÂÊÑÎ-2-ËÎ)-
ÅËÆÓÂÊÑÐ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ ì ÆÎâ ÑÒÓÇÆÇÎÇÐËâ ÔÎÇÆÑÄÞØ
ÍÑÎËÚÇÔÕÄ ËÑÐÑÄ Cu(II), Co(II), Zn(II) Ë Ni(II).273 3-(2-¤ËÆÓÑÍ-
ÔË)ÐÂ×ÕËÎÅËÆÓÂÊÑÐ ÒÇÐÕÂÐ-2,3,4-ÕÓËÑÐÂ à××ÇÍÕËÄÇÐ ÆÎâ
ÑÒÓÇÆÇÎÇÐËâ ËÑÐÑÄ ÓÇÆÍÑÊÇÏÇÎßÐÞØ ÏÇÕÂÎÎÑÄ (Gd(III),
Eu(III) Ë Yb(III)) Ä ÄÑÆÐÞØ ÓÂÔÕÄÑÓÂØ.110

1-(4-¡ÐÕËÒËÓËÐËÎÂÊÑ)ÒÓÑÒÂÐ-2-ÑÐ ÏÑÉÇÕ ÃÞÕß ËÔÒÑÎßÊÑ-
ÄÂÐ Ä ÍÂÚÇÔÕÄÇ ÏÇÕÂÎÎÑØÓÑÏÐÑÅÑ ËÐÆËÍÂÕÑÓÂ ÒÓË ÕËÕÓÑÄÂÐËË
ÄËÔÏÖÕÂ Ô àÕËÎÇÐÆËÂÏËÐÕÇÕÓÂÂÙÇÕÂÕÑÏ Ë ÆÎâ ÑÒÓÇÆÇÎÇÐËâ
ËÑÐÑÄ Cu(II) Ä ÔËÎßÐÑÍËÔÎÑÏ ÓÂÔÕÄÑÓÇ (0.5 M HCl, pH* 1).29

¬ÑÏÒÎÇÍÔÞ Cu(II) Ô ÕÇÕÓÂÂÊÂØÇÎÂÕÐÞÏ ÖÊÎÑÏ ÐÂ ÑÔÐÑÄÇ
N,N 0-ÒÑÎËÏÇÕËÎÇÐÃËÔ(ÂÓËÎÂÊÑÂÏËÐÑÄËÐËÎÍÇÕÑÐÑÄ) 68 à×-
×ÇÍÕËÄÐÞ Ä ÉËÆÍÑ×ÂÊÐÑÏ ÑÍËÔÎÇÐËË ÙËÍÎÑÅÇÍÔÇÐÂ ÏÑÎÇÍÖ-
ÎâÓÐÞÏ ÍËÔÎÑÓÑÆÑÏ.203 ë 205

R1 =Me, Ph; R2 =Me, OEt, OMe.

R1

O O

R2

N
NH

3, 4

NO2

NO2

BrH2C

O O

OPh

N
NH

C6H4R-4

24

HSAr, Ph3N
ArSH2C

O O

OPh

N
NH

C6H4R-4

134

R=H, OMe, NO2; Ar = Ph, (X =NH, S).
X

N
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VI. ©ÂÍÎáÚÇÐËÇ

¡ÐÂÎËÊ ÒÓÇÆÔÕÂÄÎÇÐÐÞØ ÎËÕÇÓÂÕÖÓÐÞØ ÆÂÐÐÞØ ÒÑÍÂÊÞÄÂÇÕ,
ÚÕÑ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ
ÒÓÇÆÔÕÂÄÎâáÕ ÔÑÃÑÌ ÑÃÛËÓÐÞÌ ÍÎÂÔÔ ÑÓÅÂÐËÚÇÔÍËØ ÄÇÜÇÔÕÄ,
ÔÑÚÇÕÂáÜËØ Ä ÔÄÑÇÌ ÔÕÓÖÍÕÖÓÇ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞÌ ×ÓÂÅ-
ÏÇÐÕ Ô (ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÐÞÏ ÊÂÏÇÔÕËÕÇÎÇÏ. ®ÐÑÅÑÑÃÓÂÊËÇ
2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÑÃÇÔ-
ÒÇÚËÄÂÇÕÔâ ÒÓÑÔÕÞÏË Ë ÖÆÑÃÐÞÏË ÏÇÕÑÆÂÏË ËØ ÒÑÎÖÚÇÐËâ.
°ÔÐÑÄÐÞÏ ÏÇÕÑÆÑÏ âÄÎâÇÕÔâ ÓÇÂÍÙËâ ÂÊÑÔÑÚÇÕÂÐËâ 1,3-
ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ Ô ÔÑÎâÏË (ÅÇÕ)ÂÓËÎÆËÂÊÑÐËâ, Ä
ÍÑÕÑÓÑÌÏÑÉÐÑ ÄÂÓßËÓÑÄÂÕß ÊÂÏÇÔÕËÕÇÎË ÄÑ ÄÔÇØ ×ÓÂÅÏÇÐÕÂØ
ÏÑÎÇÍÖÎÞ. ³ÕÓÖÍÕÖÓÐÞÇ ÑÔÑÃÇÐÐÑÔÕË ÑÃÖÔÎÑÄÎËÄÂáÕ ÃÑÅÂ-
ÕÞÇ ÔËÐÕÇÕËÚÇÔÍËÇ ÄÑÊÏÑÉÐÑÔÕË ÕÂÍËØ ÒÓÑËÊÄÑÆÐÞØ. £ ÑÕÎË-
ÚËÇ ÑÕ 1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ, ÑÐË ÔÒÑÔÑÃÐÞ
ÓÇÂÅËÓÑÄÂÕß ÐÇ ÕÑÎßÍÑ ÒÑ 1,3-ÆËÍÂÓÃÑÐËÎßÐÑÏÖ ×ÓÂÅÏÇÐÕÖ,
ÐÑ Ë Ô ÖÚÂÔÕËÇÏ ÂÍÕËÄÐÑÌ ÅÓÖÒÒÞ NH ÅËÆÓÂÊÑÐÐÑÅÑ ÑÔÕÂÕÍÂ,
ÅÇÐÇÓËÓÖâ ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËÇ ÔËÔÕÇÏÞ ÓÂÊÎËÚÐÞØ ÍÎÂÔÔÑÄ.
¯ÂËÃÑÎßÛËÌ ËÐÕÇÓÇÔ ÒÓÇÆÔÕÂÄÎâáÕ ÒÓÇÄÓÂÜÇÐËâ 2-(ÅÇÕ)-
ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ Ô ÆËÐÖÍÎÇÑ-
×ËÎÂÏË, ÒÑÔÍÑÎßÍÖ àÕË ÓÇÂÍÙËË ÔÎÖÉÂÕ ÑÔÐÑÄÑÌ ÆÎâ ÔËÐÕÇÊÂ
ÓÂÊÐÑÑÃÓÂÊÐÞØ ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËØ ÏÑÎÇÍÖÎ. £ ÃÑÎßÛËÐÔÕÄÇ
ÔÎÖÚÂÇÄ ÒÓÑÙÇÔÔÞ ÙËÍÎËÊÂÙËË ËÆÖÕ ÓÇÅËÑÔÇÎÇÍÕËÄÐÑ, ÚÕÑ
ÒÑÊÄÑÎâÇÕ ËÔÒÑÎßÊÑÄÂÕß 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑ-
ÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ ÆÎâ ÙÇÎÇÐÂÒÓÂÄÎÇÐÐÑÅÑ ÔËÐÕÇÊÂ ÑÒÓÇÆÇ-
ÎÇÐÐÞØ ÅÇÕÇÓÑÙËÍÎÑÄ.

2-(¤ÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞÇ ÔÑÇÆËÐÇÐËâ,
ËØ ÑÕÍÓÞÕÑÙÇÒÐÞÇ Ë ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËÇ ÒÓÑËÊÄÑÆÐÞÇ ÒÓÇÆ-
ÔÕÂÄÎâáÕ ËÐÕÇÓÇÔ Ä ÍÂÚÇÔÕÄÇ ÒÑÎËÆÇÐÕÂÕÐÞØ ÎËÅÂÐÆÑÄ-ÍÑÏ-
ÒÎÇÍÔÑÑÃÓÂÊÑÄÂÕÇÎÇÌ, Ë àÕÑ ÐÂÒÓÂÄÎÇÐËÇ âÄÎâÇÕÔâ ÄÇÔßÏÂ
ÒÇÓÔÒÇÍÕËÄÐÞÏ ÆÎâ ÆÂÎßÐÇÌÛÇÅÑ ÓÂÊÄËÕËâ.

²ÂÊÐÑÑÃÓÂÊÐÞ ÒÓÂÍÕËÚÇÔÍËÇ ÒÓËÎÑÉÇÐËâ 2-(ÅÇÕ)ÂÓËÎ-
ÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ Ë ÒÓÑÆÖÍÕÑÄ ËØ
ÒÓÇÄÓÂÜÇÐËÌ, ÔÓÇÆË ÍÑÕÑÓÞØ ÑÔÑÃÇÐÐÑ ÙÇÐÐÞ ÅÇÕÇÓÑÙËÍÎË-
ÚÇÔÍËÇ ÒÓÑËÊÄÑÆÐÞÇ, ÑÃÎÂÆÂáÜËÇ ÛËÓÑÍËÏ ÔÒÇÍÕÓÑÏ ×ËÊËÑ-
ÎÑÅËÚÇÔÍÑÅÑ ÆÇÌÔÕÄËâ.

´ÇÏ ÐÇ ÏÇÐÇÇ ØËÏËâ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑ-
ÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ ÆÂÎÇÍÑ ÐÇ ËÔÚÇÓÒÂÐÂ. £ÇÔßÏÂ ÂÍÕÖÂÎß-
ÐÞÏ ÒÓÇÆÔÕÂÄÎâÇÕÔâ ÆÂÎßÐÇÌÛÇÇ ËÔÔÎÇÆÑÄÂÐËÇ ËØ ÔÄÑÌÔÕÄ Ë
ÄÑÊÏÑÉÐÑÔÕÇÌ ÒÓËÏÇÐÇÐËâ Ä ÑÓÅÂÐËÚÇÔÍÑÏ ÔËÐÕÇÊÇ. ¯ÂÒÓË-
ÏÇÓ, ÑÆÐËÏ ËÊ ÐÂÒÓÂÄÎÇÐËÌ âÄÎâÇÕÔâ ËÊÖÚÇÐËÇ ×ÕÑÓÔÑÆÇÓÉÂ-
ÜËØ 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎßÐÞØ ÔÑÇÆËÐÇÐËÌ,
ØËÏËâ ÍÑÕÑÓÞØ ÔÖÜÇÔÕÄÇÐÐÑ ÑÕÎËÚÂÇÕÔâ ÑÕ ØËÏËË ÐÇ×ÕÑ-
ÓËÓÑÄÂÐÐÞØ ÒÓÑËÊÄÑÆÐÞØ. ±ÓÇÆÔÕÂÄÎÇÐÐÞÌ ÑÃÊÑÓ ÏÑÉÇÕ
ÒÓÑÔÕËÏÖÎËÓÑÄÂÕß ÓÂÊÄËÕËÇ ËÔÔÎÇÆÑÄÂÐËÌ Ä ÑÃÎÂÔÕË ÃËÑÎÑ-
ÅËÚÇÔÍÑÌ ÂÍÕËÄÐÑÔÕË 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎß-
ÐÞØ ÔÑÇÆËÐÇÐËÌ Ë ËØ ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËØ ÒÓÑËÊÄÑÆÐÞØ.

´ÂÍËÏ ÑÃÓÂÊÑÏ, 2-(ÅÇÕ)ÂÓËÎÅËÆÓÂÊÑÐÑ-1,3-ÆËÍÂÓÃÑÐËÎß-
ÐÞÇ ÔÑÇÆËÐÇÐËâ âÄÎâáÕÔâ ÆÑÔÕÖÒÐÞÏË Ë ÖÆÑÃÐÞÏË äÔÕÓÑË-
ÕÇÎßÐÞÏË ÃÎÑÍÂÏËã ÆÎâ ÔÑÊÆÂÐËâ ÓÂÊÐÑÑÃÓÂÊÐÞØ ÑÕÍÓÞÕÑ-
ÙÇÒÐÞØ Ë ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËØ ÔÕÓÖÍÕÖÓ, ÚÕÑ ÒÑÊÄÑÎâÇÕ ÓÂÔ-
ÔÏÂÕÓËÄÂÕß ËØ Ä ÍÂÚÇÔÕÄÇ ÒÇÓÔÒÇÍÕËÄÐÞØ ÑÃÝÇÍÕÑÄ ÆÎâ ÆÂÎß-
ÐÇÌÛËØ ËÔÔÎÇÆÑÄÂÐËÌ Ä ÑÃÎÂÔÕË ÍÑÑÓÆËÐÂÙËÑÐÐÑÌ, ÅÇÕÇÓÑ-
ÙËÍÎËÚÇÔÍÑÌ Ë ÏÇÆËÙËÐÔÍÑÌ ØËÏËË.

°ÃÊÑÓ ÒÑÆÅÑÕÑÄÎÇÐ ÒÓË ×ËÐÂÐÔÑÄÑÌ ÒÑÆÆÇÓÉÍÇ ²ÑÔÔËÌ-
ÔÍÑÅÑ ×ÑÐÆÂ ×ÖÐÆÂÏÇÐÕÂÎßÐÞØ ËÔÔÎÇÆÑÄÂÐËÌ (ÒÓÑÇÍÕ å 09-
03-00274a), ¶ÇÆÇÓÂÎßÐÑÅÑ ÂÅÇÐÕÔÕÄÂ ÒÑ ÐÂÖÍÇ Ë ËÐÐÑÄÂÙËâÏ
(ÅÑÔÍÑÐÕÓÂÍÕ å 02.740.11.0260), Â ÕÂÍÉÇ Ä ÓÂÏÍÂØ ÒÓÑÇÍÕÂ
±ÓÑÅÓÂÏÏÞ ±ÓÇÊËÆËÖÏÂ ²¡¯ ä¶ÖÐÆÂÏÇÐÕÂÎßÐÞÇ ÐÂÖÍË ì
ÏÇÆËÙËÐÇã.
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VII. ±ÓËÎÑÉÇÐËÇ

´ÂÃÎËÙÂ 1. ±ÓÑÆÖÍÕÞ ÓÇÂÍÙËÌ (1) ë (3) Ô ÖÍÂÊÂÐËÇÏ ÎËÕÇÓÂÕÖÓÐÞØ ËÔÕÑÚÐËÍÑÄ.

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me Me 7 7 14

Me OEt C6H47nRn (Rn=SMe-2, SMe-3, CF3-3, (CF3)2-3,5, F2-2,4) 7 NR (R=H, Ph, SO2Ph, 15
CH2OMe, CH2N(CH2CH2)2O)

Me Me, OEt C6H4(SC6H4NO2-4)-4 7 NH, NPh, O 16

CH2Br OEt C6H4R (R=Cl-2, Br-4, OMe-4, Ac-4) 7 7 17

CH2SCN OEt C6H4R (R=Cl-2, Cl-3, Cl-4, OMe-2, OMe-4) 7 7 18

Me, Ph Me, Ph, OEt C6H4SO2NHR-4 (R=H, Ac, C(=NH)NH2), 7 7 19, 20, 38

C(O)C6H4OPri-4, 4-Py, 7 7

Me OEt C6H4OH-2 7 NH, NPh, O 21

Me Me, OEt C6H4CO2H-2, C6H3CO2H-2-NO2-3 7 7 22

Me Me, OEt C6H4N3-2 7 7 23

Me Me, OEt 7 NH, NPh, O 24

Me OEt C6H4C(Me)=NAd-1 7 NH, O 25

Me Me 7 NH, NPh, NAc 26

Me Me, OMe, OEt, (R=H, Me-4, Me-5, Me-6, Cl-4, Cl-5, 7 7 27, 28, 42
NHPh

Cl-6, OMe-4, OMe-5, OMe-6, OEt-4, OEt-6, Cl-4, Cl-5, Cl-6,
Cl2-4,7, Me2-4,5, CN-5, NO2-6, Br-6)

(X=O, NPh, N(CH2)2Ph, NC6H13-n)
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´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me Me Ni2+, Cu2+, Co2+ 7 29

Me, Ph Me, OEt, NHPh, 7 7 30, 64
NHC6H4Cl-4

Me Me, OEt 7 7 32

Me, Et, Pn, Pri, But, Me, Et, Pri, But, CF3, C6H47nRn (Rn=NO2-4, Me-4, OMe-4, CO2Et-4, Br-4, 7 7 33
CF3, C6H4R-4 (R=H, C6H4R-4 (R=H, Me, Cl-4, Cl3-2,4,6)
Me, OMe), 2-Fu, OMe, NO2, CO2Et), 2-Fu,
2-Th, 2-Py, 1-Naph 2-Th, 2-Py, OMe, OEt

Me Me, OEt Ph 7 7 34

Me, Ph Me, OEt 7 7 35, 56

Me, Ph Me, Ph, OEt 7 NH, NPh 31, 36

Me, Ph Me, Ph C6H4R (R=NO2-2, NO2-3, NO2-4, OMe-2, OMe-3, OMe-4) 7 7 37

Me, Et, Prn Me, Et, Prn, OEt (X=N, CH; Y=N, CR1 (R1=H, NHMe, SBn, 7 7 39

SO2Bn, C6H4OMe-4); Z=N, CR2 (R2=H, Br, CO2Et,
C(O)NH2, C6H4Cl-4))

Me, Ph, Bn, CH2CO2Et Me, OMe, OEt 7 7 40, 41
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´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me, Ph Me, OEt, NHPh, 7 NH, NC6H3(NO2)2-2,4, 43
NHC6H4Cl-4 C6H4R1 (R1=H, Me-2, Me-4,

Cl-4, Br-4, SO2NHR2-4 (R2=H,
Ac, 2-Py, ÒËÓËÏËÆËÐ-2-ËÎ,
4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ))

Me Me, Ph, C6H4OH-4 C6H3Me-2-Br-4, C6H3Me-3-Br-4, C6H3Br-2-Me-4 7 NPh, O 44

Me, Ph Me, Ph 7 7 45

Me Me, OEt 7 7 46

Me Me Ph, C6H4OH-2, 1-Naph 7 7 47

Me Me C6H4SO2NHR-4 (R=Ph, C6H4NO2-4, CH2CO2H); 7 48
C6H4SO3H-4, 1-NaphSO3H-4

Me Me, OEt C6H4NO2-2, C6H4OR-4 (R=Me, Et) 7 NR (R=H, Ac, CH2OH, 49, 61
CH2NEt2, Ph, SO2Ph)

Me, Ph Me, Ph 7 7 50
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´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me, Ph Me, Ph, OEt C6H4(SCH2C:CH)-2 7 7 51

Me, Ph OEt C6H4CO2H-2, C6H4SO3Na-4 7 7 52

Me OEt C6H4SO2R-4 (R=OH, NH2, NHPh, NHPy-2, N(CH2)5) 7 7 53

Me, Ph Me, Ph 7 7 54

Me OEt 7 NPh 55, 58

Me, Ph Me, OEt 7 7 57

Me, CH2Cl, Ph OMe, OEt, Me, (X=N, CCN, CCO2Et) 7 7 59
Ph, CO2Et

Me Me, OEt (R=H, Br) 7 NH, NPh 60

Me Me, OEt, NHPh 7 7 62

Me OCH=CH2 C6H4R-4 (R=OMe, Me, H, Cl, NO2) UO2+ 7 63

Me, CF3 Me, OEt (R=H, OMe; R0=H, Ph) 7 NH, NPh 65, 74

Me, Ph, CF3 Me, Ph C6H4Ac-4 Gd3+ëLu3+ 7 66
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´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me, Ph, 2-Th, CF3, CF2OCF3, C3F7, C6H4R-4 (R=H, Me, SO2CHF2, NO2, Cl) 7 NH, NPh, O 67
But, CHEt2

C6F5 OEt Ph 7 7 68

CF3 2-Th Ph Ni2+, Cu2+, Pd2+, VO2+ 7 69

Me, 2-Th Me, CF3, Ph, OMe, NHPh Ni2+, Cu2+, Co2+, Zn2+ 7 70

CF3, (CF2)2H, C3F7, Me, Ph, OMe, OEt, C6H4R-4 (R=H, Me, OMe) 7 NH, NPh, O 71 ë 73
C4F9, C6F5 CO2Me, CO2Et

Me Me C6H4Bun-4 Ni2+ 7 98

Me Me C6H4R-4 (R=Bun , n-C8H17) Cu2+ 7 99

Me, Ph Me, Ph, CF3 C6H4Ac-2 Ni2+, Cu2+, Co2+, Fe3+, 7 100
Mn2+, Zn2+, VO2+, UO2+

Me Me, Ph C6H4OH-2 Ni2+, Cu2+, Co2+, 7 101
Zn2+, Cd2+, Hg2+

Me Me C6H4R-4 (R=Me, OMe, Br) Th2+, Ni2+, Cu2+, UO2+ 7 102, 103

Me Me C6H4OH-2 Cu2+, Co2+, Fe2+, Mn2+ 7 104

Me, Ph Me, Ph Ph Ni2+, Cu2+, Pd2+ 7 105

Me Me C6H4R-4 (R=Me, OMe, Br) Cu2+ 7 106

Me Me C6H4R (R=H, CO2H-2, CO2H-4) Hg2+, Pd2+ 7 107

Me Me C6H4R (R=H, OMe-2, Cl-2, Br-2, F-4) Cu2+ 7 108

Me, Ph Me, Ph C6H4R-2 (R=OH, CO2H) Ni2+, Cu2+, Co2+, 7 109
Fe3+, Mn2+, Zn2+

Me, Ph Me, Ph Gd3+, Eu3+, Yb3+ 7 110

Me Me Ni2+, Co2+, 7 111
Pd3+, Mn2+

O

F
F F F

F

FF2C

F

N

S

OH

N

N

O

Me
Me

Ph



´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me Me Ni2+, Cu2+ 7 112

Me, Ph Me, Ph Ph Co2+ 7 113

Me OCH=CH2 C6H4R-4 (R=Me, OMe, Br) Ru3+ 7 114

Me Me Ni2+, Cu2+, Co2+, Zn2+ 7 115

Me Me C6H4R-4 (R=H, Ac, I, Br, Cl, NO2) Ni2+, Cu2+, UO2+, Co2+, Fe3+, 7 116, 117,
Mn2+, Zn2+, Cd2+, Mg2+, Ca2+ 119, 122

Me Me C6H47nRn (Rn=Me-4, NO2-2, OH-4, Ni2+, Cu2+ 7 118
Me2-2,6, Me2-3,5, Me-2-NO2-6)

Me Me C6H4OH-2 Cu2+ 7 120

Me Me C6H2OH-2-SO3H-3-NO2-5 Cu2+ 7 121

Me OEt Ph Ni2+, Cu2+, Co2+, Fe3+, 7 123

Mn2+, VO2+, UO2�
2

Me, Ph Me, Ph, OEt Ni2+, Cu2+, UO2�
2 , 7 124, 125

Co2+, Fe3+, Ru3+ 7

Me OMe C6H4R-4 (R=H, Me, OMe) Ni2+, Cu2+, Be2+, Co2+ 7 126

Me OEt C6H4R (R=H, Me-4, Me-2, NO2-2, NO2-3, Ni2+, Cu2+, Zn2+ 7 127
NO2-4, Br-4)

Me OEt Ph Ni2+, Cu2+, Co2+ 7 128

Me OEt Ph Fe2+, Pd2+, VO2+, UO2�
2 7 129

Me OEt C6H4OH-2 Ni2+, Cu2+, Co2+ 7 130

Me OEt C6H4CO2H-2 Ni2+, Cu2+, Co2+, Cd2+, Hg2+ 7 131

Me Me, OEt 7 NH 137

Me Me, OEt C6H4SO2NHR-4 (R=H, C(=NH)NH2, 7 NC(=S)NH2 138
ÒËÓÂÊËÐ-2-ËÎ, 5,6-ÆËÏÇÕÑÍÔËÒËÓËÏËÆËÐ-2-ËÎ,
4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ, 5-ÏÇÕËÎ-
ËÊÑÍÔÂÊÑÎ-3-ËÎ)

N
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Me
Me
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S



´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me Me C6H4R-2 (R=H, Cl, Br) 7 NC(O)CH2C(O)NHAr 139

Me Me C6H4R1-4 (R1=H, CO2H, CO2Et), SO2NHR2 (R2=H, 7 142
4-ÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ)

Me Me Ph, ÊÂÏÇÜeÐÐÞÌ Ph 7 143

Me Me C6H4R (R=H, Cl-4, Me-2, °Me-2, OMe-4, CN-2, 7 144
N°2-2, NHAc-4)

Me, Ph Me, Ph, OEt C6H47nRn (n=H, Cl-3, Cl-4, Me-2, Me-3, Me-4, °Me-2, 7 147
OMe-4, OEt-2, OEt-4, Br-3, Br-4, F-4, N°2-2, N°2-3,
N°2-4, Me2-2,3, Me2-2,5, Cl2-2,6, Cl2-2,5)

Me OEt C6H4R (R=H, OEt-4, N°2-2, N°2-3, N°2-4) 7 148

Me, Ph Me, Ph ©ÂÏÇÜÇÐÐÞÌ Ph 7 C(=S)SMe 150

Me OEt C6H47nR
1
n (R

1
n =Me2-2,4, Me-4-NO2-3, Cl-2-NO2-4, 7 149, 151

Br3-2,4,6, H, Cl-3, Cl-4, Br-4, Me-5, OMe-2, OMe-3,
OMe-4, OH-4, CO2H-2, NH2-4, NHAc-4,
SO2NHR2-4 (R2=H, Ac, C(=NH)NH2, 2-Py, ÕËÂÊÑÎ-2-ËÎ, 7 146, 156
ÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ,

7 141, 161, 165
ØËÐÑÍÔÂÎËÐ-2-ËÎ)), 1-Naph, 2-Naph,

Me Me C6H4R1 (R1=H, Cl-3, Cl-4, Br-4, Me-2, Me-4, °Me-2, 7 140, 145, 152
OMe-3, OMe-4, OH-2, N°2-4, NH2-4, NHAc-4,
SO2NHR2-4 (R2=H, Ac, C(=NH)NH2, 2-Py, ÕËÂÊÑÎ-2-ËÎ,
ÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ, ØËÐ- 7 149
ÑÍÔÂÎËÐ-2-ËÎ)

Me OEt C6H4SO2NHR-4 (R=H, Ac, C(=NH)NH2, 2-Py, 7 NPh 153
ÕËÂÊÑÎ-2-ËÎ, ÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓËÏË-
ÆËÐ-2-ËÎ, 4,5-ÆËÏÇÕËÎÑÍÔÂÊÑÎ-2-ËÎ)

N

N

NH

SN

H

N N N

Ph

Me

Me S

NH2

C(O)N

N

N

Me

N

Me

O2N

NO2

N

O

N

N

O

N
N

O

N N

O

N

N
Me

Ph
O

Me

N
N

O

N

N

O



´ÂÃÎËÙÂ 1 (ÒÓÑÆÑÎÉÇÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me Me, OEt C6H4R (R=H, Cl-2, Cl-4, Br-4, Br-2, F-3, CO2H-4, 7 154, 155,
°Me-4, °Me-2, OH-4, SO2NH2-4), 2-Naph, ³6H3³l-2, 159, 162
NO2-4

Me OEt SO2NHR2 (R2=H, Ac, C(=NH)NH2, 2-Py, 7 156
ÕËÂÊÑÎ-2-ËÎ, ÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓË-
ÏËÆËÐ-2-ËÎ, ØËÐÑÍÔÂÎËÐ-2-ËÎ)

Me Me 7 157

Me, Ph Me, Ph C6H47nRn (Rn=Me-2, Me-4, °Me-2, OMe-4, Cl2-2,5) 7 NC(O)CH2C(O)NHC6H4R 158
(R=H, Cl-2, Cl-3, Cl-4,
Me-2, Me-3, Me-4, °Me-2,
OMe-3, OMe-4)

Me OEt C6H4SO2NHR-4 (R=H, C(=NH)NH2, ÒËÓËÏËÆËÐ-2-ËÎ, 7 NC6H4NO2-4 160
4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ)

Me OEt C6H4R (R=Cl-4, Me-4, OMe-4, NO2-2, NO2-3, NO2-4) 7 NPh 163

Me Me, OEt Ph, ÊÂÏÇÜÇÐÐÞÌ Ph 7 164

Me OEt Ph 7 166

Me, Ph Me, OEt 7 NPh, NC(=S)NH2, 167
NC(=S)SMe,
NC(=S)SBn

Me OEt Ph, 4-ÊÂÏÇÜÇÐÐÞÌ Ph, ÕËÂÊÑÎ-2-ËÎ 7 NC(=S)NH2 168

Me OEt Ph, ÊÂÏÇÜÇÐÐÞÌ Ph 7 NC6H3(NO2)2-2,4 169

Me OEt Ph 7 170

Me OEt Ph, ÊÂÏÇÜÇÐÐÞÌ Ph 7 171
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´ÂÃÎËÙÂ 1 (ÑÍÑÐÚÂÐËÇ).

R1 R2 Ar (Het) M X ³ÔÞÎÍË

Me OEt Ph, ÊÂÏÇÜÇÐÐÞÌ Ph 7 172

Me OEt C6H47nRn (Rn=F-2, F-3, F-4, F2-2,4) 7 173

Me OEt C6H47nRn (Rn=F-2, F-3, F-4, F2-2,4) 7 NH, NPh, O 174

Me OEt C6H3(NO2)2-2,4 7 NPh, NC6H4Cl-4 175

Me OEt Ph 7 176

ArSCH2 OPh C6H4R-4 (R=H, OMe, NO2) 7 NH, NMe, NPh 177

CF3, (CF2)2H Me, Ph, But C6H4R-4 (R=H, Me), 7 NH, NPh, N(CH2)2OH 83, 178

Me OEt C6H4R (R=H, Me-4, Cl-3, Cl-4, OMe-4, NO2-4) 7 O 180

Me, Ph Me, Ph C6H4SO2NHR-4 (R=H, Ac, C(=NH)NH2, 2-Py, 7 ° 181
ÒËÓËÏËÆËÐ-2-ËÎ, 4,6-ÆËÏÇÕËÎÒËÓËÏËÆËÐ-2-ËÎ, ÕËÂÊÑÎ-2-ËÎ,
1-×ÇÐËÎÒËÓÂÊÑÎ-2-ËÎ, 6-ÏÇÕÑÍÔËÒËÒÇÓËÆÂÊËÐ-3-ËÎ)

±ÓËÏÇÚÂÐËÇ. Ad ì ÂÆÂÏÂÐÕËÎ, Th ì ÕËÇÐËÎ.
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2-(HET)ARYLHYDRAZONO-1,3-DICARBONYL COMPOUNDS IN ORGANIC SYNTHESIS
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The knowledge on synthesis, structure and chemical transformations of 2-(het)arylhydrazono-1,3-
dicarbonyl compounds is surveyed. The synthetic potential and possible applications of the title
compounds are analyzed.
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