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îÓÚÓıÓÏÌ˚Â Ó„‡ÌË˜ÂÒÍËÂ ÒÓÂ‰ËÌÂÌËfl ÛÊÂ
‚ ÚÂ˜ÂÌËÂ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‰ÎËÚÂÎ¸ÌÓ„Ó ‚ÂÏÂÌË
ÔË‚ÎÂÍ‡˛Ú ‚ÌËÏ‡ÌËÂ ËÒÒÎÂ‰Ó‚‡ÚÂÎÂÈ, ˜ÚÓ ‚Ó
ÏÌÓ„ÓÏ Ó·˙flÒÌflÂÚÒfl ¯ËÓÍËÏË ‚ÓÁÏÓÊÌÓÒÚflÏË
Ëı Ô‡ÍÚË˜ÂÒÍÓ„Ó ÔËÏÂÌÂÌËfl. Ç ˜‡ÒÚÌÓÒÚË, Ó‰-
ÌËÏ ËÁ ÔÂÒÔÂÍÚË‚Ì˚ı Ì‡Ô‡‚ÎÂÌËÈ fl‚ÎflÂÚÒfl
ÒÓÁ‰‡ÌËÂ Ò‚ÂÚÓ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ı Ï‡ÚÂË‡ÎÓ‚. àÌ-
ÚÂÂÒ Í ÒÓÂ‰ËÌÂÌËflÏ, ÒÓ‰ÂÊ‡˘ËÏ ÙÓÚÓıÓÏ-
Ì˚Â ÍÓÏÔÓÌÂÌÚ˚, Ò‚flÁ‡Ì Ò ÚÂÏ, ˜ÚÓ ËÏÂÌÌÓ ÓÌË
fl‚Îfl˛ÚÒfl Ì‡Ë·ÓÎÂÂ ‚ÂÓflÚÌÓÈ ÓÒÌÓ‚ÓÈ ÌÓ‚˚ı
ÒËÒÚÂÏ Á‡ÔËÒË, ÔÂÂÁ‡ÔËÒË Ë ‚ÓÒÔÓËÁ‚Â‰ÂÌËfl
ËÌÙÓÏ‡ˆËË. 

á‡‰‡˜‡ ÔÓ Ì‡Ô‡‚ÎÂÌÌÓÏÛ ÒËÌÚÂÁÛ ÒÔËÓÔË-
‡ÌÓ‚ Ò Á‡‰‡ÌÌ˚ÏË Ò‚ÓÈÒÚ‚‡ÏË Ó·˙flÒÌflÂÚ ÓÒÓ-
·˚È ËÌÚÂÂÒ, ÍÓÚÓ˚È ÔÂ‰ÒÚ‡‚ÎflÂÚ ÔÓ·ÎÂ-
Ï‡ ‚ÎËflÌËfl ÚËÔ‡ Ë ‡ÁÏÂÓ‚ Á‡ÏÂÒÚËÚÂÎÂÈ ‚
„ÂÚ‡ÂÌÓ‚ÓÏ Ë ·ÂÌÁÓÔË‡ÌÓ‚ÓÏ Ù‡„ÏÂÌÚ‡ı
Ì‡ ÙÓÚÓ‰ËÌ‡ÏË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ÒÔËÓÒÓÂ‰Ë-
ÌÂÌËÈ. 

çÓ‚˚Â ËÌ‰ÓÎËÌÓÒÔËÓÔË‡Ì˚ 3, ÒÓ‰ÂÊ‡˘ËÂ
ÍÓÌ‰ÂÌÒËÓ‚‡ÌÌ˚È Ò 2ç-ÔË‡ÌÓ‚˚Ï ÍÓÎ¸ˆÓÏ ıË-
ÌÓÎËÌÓ‚˚È Ù‡„ÏÂÌÚ Ë Â„Ó ÔÓËÁ‚Ó‰Ì˚Â 4 ·˚ÎË
ÔÓÎÛ˜ÂÌ˚ ÔÓ ÔË‚Â‰ÂÌÌÓÈ ÌËÊÂ ÒıÂÏÂ Ò ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂÏ ÒÚ‡Ì‰‡ÚÌÓÈ ÏÂÚÓ‰ËÍË [1]. 

ëÚÓÂÌËÂ ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ÔÓ‰Ú‚Â-
Ê‰ÂÌÓ ‰‡ÌÌ˚ÏË àä- Ë üåê 1H-ÒÔÂÍÚÓÒÍÓÔËË.

Ç àä-ÒÔÂÍÚ‡ı ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ‚‡-
ÎÂÌÚÌ˚Â ÍÓÎÂ·‡ÌËfl ë=ë ‚ ÒËÌÚÂÁËÓ‚‡ÌÌ˚ı ÒÓ-
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ëËÌÚÂÁËÓ‚‡Ì˚ ÌÓ‚˚Â ÒÔËÓÔË‡Ì˚ ËÌ‰ÓÎËÌÓ‚Ó„Ó fl‰‡, ÒÓ‰ÂÊ‡˘ËÂ ‚ ıÓÏÂÌÓ‚ÓÈ ˜‡ÒÚË ÏÓ-
ÎÂÍÛÎ˚ ıËÌÓÎËÌÓ‚˚È Ù‡„ÏÂÌÚ. ç‡ ÓÒÌÓ‚Â ÔÓÎÛ˜ÂÌÌ˚ı ÒÔËÓÔË‡ÌÓ‚ ÒËÌÚÂÁËÓ‚‡Ì˚ Ëı ÒÓÎÂ‚˚Â
ÔÓËÁ‚Ó‰Ì˚Â. èÓ‚Â‰ÂÌ˚ ÙÓÚÓıËÏË˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ. ÇÒÂ ÔÓÎÛ˜ÂÌ-
Ì˚Â ÒÓÂ‰ËÌÂÌËfl ÔÓfl‚Îfl˛Ú ÙÓÚÓıÓÏÌ˚Â Ò‚ÓÈÒÚ‚‡ ‚ ˝Ú‡ÌÓÎÂ ‚ ÛÒÎÓ‚Ëflı ÒÚ‡ˆËÓÌ‡ÌÓ„Ó Ó·ÎÛ˜Â-
ÌËfl ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. Ç˚flÒÌÂÌÓ ‚ÎËflÌËÂ ‚‚Â‰ÂÌËfl ıÎÓ‡ ‚ ÔÓÎÓÊÂÌËÂ 5 ËÌ‰ÓÎËÌÓ‚ÓÈ
˜‡ÒÚË ÒÔËÓÔË‡Ì‡ Ë ÔÓÎÛ˜ÂÌËÂ ÒÓÎÂ‚˚ı ÔÓËÁ‚Ó‰Ì˚ı Ì‡ ÙÓÚÓıÓÏÌ˚Â Ò‚ÓÈÒÚ‚‡ ‰‡ÌÌÓÈ ÒÔËÓ-
ˆËÍÎË˜ÂÒÍÓÈ ÒËÒÚÂÏ˚.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÒÔËÓÔË‡Ì, ÙÓÚÓıÓÏËÁÏ, „ÂÚÂÓˆËÍÎË˜ÂÒÍËÂ Í‡ÚËÓÌ˚.
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Â‰ËÌÂÌËflı Ì‡·Î˛‰‡˛ÚÒfl ÔË 1673, 1633, 1593
(3a); 1633, 1590, 1573 (3b); 1600, 1574, 1527 (4a);
1640, 1604, 1580 (4b) ÒÏ–1.

Ç ÒÔÂÍÚ‡ı üåê 1H ÔÓÚÓÌ˚ 3� Ë 4� ÔÓfl‚Îfl-
˛ÚÒfl ‚ ‚Ë‰Â ÄÇ-ÒÔÂÍÚÓ‚: Ó‰ÌÓÔÓÚÓÌÌ˚È ‰Û·-
ÎÂÚÌ˚È ÒË„Ì‡Î δ, Ï. ‰., (J, Éˆ): 3a 7.50 Ë 5.83 
(J = 10.4); 3b 7.89 Ë 5.82 (J = 10.4); 4a 7.72 Ë 6.10 
(J = 10.7); 4b 7.74 Ë 6.09 (J = 10.6). ÑÓÔÓÎÌËÚÂÎ¸-
ÌÓ Í ÒËÌ„ÎÂÚÌ˚Ï ÚÂıÔÓÚÓÌÌ˚Ï ÒË„Ì‡Î‡Ï ÏÂ-
ÚËÎ¸Ì˚ı ÔÓÚÓÌÓ‚ ‚ ÔÓÎÓÊÂÌËË 1 ËÌ‰ÓÎËÌÓ‚Ó„Ó
Ù‡„ÏÂÌÚ‡ N(1)–CH3 ‚ ÒÔÂÍÚ‡ı N-ÏÂÚËÎ¸Ì˚ı ÒÓ-
ÎÂÈ 4 ÔÓfl‚Îfl˛ÚÒfl ÒË„Ì‡Î˚ N(7�)–CH3 ıËÌÓÎËÌÓ‚Ó-
„Ó Ù‡„ÏÂÌÚ‡ ÔË 4.83 Ï.‰.

ëË„Ì‡Î˚ ÏÂÚËÎ¸ÌÓÈ „ÛÔÔ˚ ÔË ‡ÚÓÏÂ ‡ÁÓÚ‡
N(1)–CH3 ‚ ËÌ‰ÓÎËÌÓ‚ÓÏ Ù‡„ÏÂÌÚÂ ÔÓfl‚Îfl˛Ú-
Òfl ‚ ‚Ë‰Â ÒËÌ„ÎÂÚÌÓ„Ó ÚÂıÔÓÚÓÌÌÓ„Ó ÒË„Ì‡Î‡
ÔË 2.73; 2.72, 2.74, 2.72 Ï.‰. ‰Îfl ÒÓÂ‰ËÌÂÌËÈ
3a,b Ë 4a,b ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ‡ ‚ ÒÓÂ‰ËÌÂÌËflı 4
ÔÓfl‚ÎflÂÚÒfl ÚÂıÔÓÚÓÌÌ˚È ÒËÌ„ÎÂÚÌ˚È ÒË„Ì‡Î
ÏÂÚËÎ¸ÌÓÈ „ÛÔÔ˚ ÔË ˜ÂÚ‚ÂÚË˜ÌÓÏ ‡ÚÓÏÂ
‡ÁÓÚ‡ N(7�)–CH3 ıËÌÓÎËÌÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡ ÔË

4,83 Ï.‰. ÉÂÏ-‰ËÏÂÚËÎ¸Ì˚Â „ÛÔÔ˚ ‚ ÔÓÎÓÊÂ-
ÌËË 3 ËÌ‰ÓÎËÌÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡ ÔÂ‰ÒÚ‡‚Îfl˛Ú
ÒÓ·ÓÈ Û‰Ó·ÌÛ˛ ‰Ë‡ÒÚÂÂÓÚÓÔÌÛ˛ ÏÂÚÍÛ, ÓÚ-
‡Ê‡˛˘Û˛ ÒÔËÓÔË‡ÌÓ‚Û˛ ÒÚÛÍÚÛÛ ÒÓÂ‰Ë-
ÌÂÌËÈ. ç‡ÎË˜ËÂ ‚ ÒÔÂÍÚÂ üåê 1H ‰‚Ûı 
ÒËÌ„ÎÂÚÌ˚ı ÒË„Ì‡ÎÓ‚ „ÂÏ-‰ËÏÂÚËÎ¸Ì˚ı „ÛÔÔ
(„ÂÏ (CH3)2) Ò δ = 1.20 Ë 1.32, 1.22 Ë 1.3 , 1.23 Ë
1.32, 1.24 Ë 1.30 Ï.‰. ‰Îfl ÒÓÂ‰ËÌÂÌËÈ 3a,b Ë 4a,b
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, Ó·ÛÒÎÓ‚ÎÂÌÌ˚ı Ì‡ÎË˜ËÂÏ ‚
ÏÓÎÂÍÛÎÂ ‡ÒËÏÏÂÚË˜ÂÒÍÓ„Ó ‡ÚÓÏ‡ Û„ÎÂÓ‰‡,
ÔÓ‰Ú‚ÂÊ‰‡˛Ú ÒÔËÓˆËÍÎË˜ÂÒÍÛ˛ ÒÚÛÍÚÛÛ
ÒÓÂ‰ËÌÂÌËÈ.

ç‡ ËÒ. 1–3 ÔË‚Â‰ÂÌ˚ ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl
ÒÔËÓÔË‡ÌÓ‚ Ë Ëı ÙÓÚÓËÌ‰ÛˆËÓ‚‡ÌÌ˚ı ÙÓÏ. 

ëÓÂ‰ËÌÂÌËfl 3a,b Ë 4a,b ÔÓfl‚Îfl˛Ú ÙÓÚÓ-
ıÓÏÌ˚Â Ò‚ÓÈÒÚ‚‡ ‚ ˝Ú‡ÌÓÎÂ ‚ ÛÒÎÓ‚Ëflı ÒÚ‡ˆËÓ-
Ì‡ÌÓ„Ó Ó·ÎÛ˜ÂÌËfl ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ
(Ú‡·Î. 1). ùÎÂÍÚÓÌÌ˚Â ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ˆË-
ÍÎË˜ÂÒÍËı ËÁÓÏÂÓ‚ ÒÓÂ‰ËÌÂÌËÈ 3a,b Ó‰ÌÓÚËÔÌ˚
Ë ı‡‡ÍÚÂËÁÛ˛ÚÒfl Ï‡ÍÒËÏÛÏ‡ÏË ‰ÎËÌÌÓ‚ÓÎÌÓ-
‚ÓÈ ÔÓÎÓÒ˚ ÔÓ„ÎÓ˘ÂÌËfl ÔË 350–352 ÌÏ. Ç ÒÎÛ-
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êËÒ. 1. îÓÚÓËÌ‰ÛˆËÓ‚‡ÌÌ˚Â ÒÔÂÍÚ‡Î¸Ì˚Â ËÁÏÂÌÂÌËfl ‡ÒÚ‚Ó‡ ÒÓÂ‰ËÌÂÌËfl 3a ‚ ˝Ú‡ÌÓÎÂ ÔË Ó·ÎÛ˜ÂÌËË ÌÂÙËÎ¸ÚÓ‚‡ÌÌ˚Ï
Ò‚ÂÚÓÏ (ËÌÚÂ‚‡Î 0,1 Ò)



˜‡Â Ëı ÒÓÎÂ‚˚ı ‡Ì‡ÎÓ„Ó‚ 4a,b Ì‡·Î˛‰‡ÂÚÒfl ÔÓfl‚-
ÎÂÌËÂ ÌÓ‚ÓÈ ÔÓÎÓÒ˚ ÔÓ„ÎÓ˘ÂÌËfl Ò Ï‡ÍÒËÏÛÏÓÏ
ÔË 397–399 ÌÏ. Ç‚Â‰ÂÌËÂ ıÎÓ‡ ‚ ÔÓÎÓÊÂÌËÂ 5
ËÌ‰ÓÎËÌÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡ ÔË‚Ó‰ËÚ Í ÌÂÁÌ‡˜Ë-
ÚÂÎ¸ÌÓÏÛ „ËÔÒÓıÓÏÌÓÏÛ ÒÏÂ˘ÂÌË˛ Ï‡ÍÒËÏÛÏ‡
‰ÎËÌÌÓ‚ÓÎÌÓ‚ÓÈ ÔÓÎÓÒ˚ ÔÓ„ÎÓ˘ÂÌËfl ˆËÍÎË˜Â-
ÒÍËı ËÁÓÏÂÓ‚.

îÓÚÓËÌ‰ÛˆËÓ‚‡ÌÌ˚Â ËÁÓÏÂ˚ ÒÔËÓÔË‡-
ÌÓ‚ 3 Ë 4 ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÔÓÎÓÒ‡ÏË ‰ÎËÌÌÓ-
‚ÓÎÌÓ‚Ó„Ó ÔÓ„ÎÓ˘ÂÌËfl Ò Ï‡ÍÒËÏÛÏ‡ÏË ÔË
562–570 ÌÏ. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ Í‡Í ‚‚Â‰ÂÌËÂ
ıÎÓ‡ ‚ ÔÓÎÓÊÂÌËÂ 5 ËÌ‰ÓÎËÌÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡,
Ú‡Í Ë Ó·‡ÁÓ‚‡ÌËÂ ÒÓÎÂ‚ÓÈ ÙÓÏ˚ ÔË‚Ó‰ËÚ Í
Í‡ÒÌÓÏÛ Ò‰‚Ë„Û Ï‡ÍÒËÏÛÏÓ‚ ÔÓÎÓÒ ‰ÎËÌÌÓ-
‚ÓÎÌÓ‚Ó„Ó ÔÓ„ÎÓ˘ÂÌËfl ÏÂÓˆËaÌËÌÓ‚˚ı ËÁÓ-
ÏÂÓ‚. ÑÎfl ÓÚÍ˚ÚÓÈ ÙÓÏ˚ ÒÓÂ‰ËÌÂÌËfl 4b
ÒÓ˜ÂÚ‡ÌËÂ Ó·ÓËı Ù‡ÍÚÓÓ‚ ÔË‚Ó‰ËÚ Í Ï‡ÍÒË-
Ï‡Î¸ÌÓÏÛ ·‡ÚÓıÓÏÌÓÏÛ Ò‰‚Ë„Û ÔÓÎÓÒ˚ ÔÓ„ÎÓ-
˘ÂÌËfl.

Ç ÓÚÒÛÚÒÚ‚ËÂ ‡ÍÚË‚ËÛ˛˘Â„Ó ËÁÎÛ˜ÂÌËfl Ì‡-
·Î˛‰‡ÂÚÒfl Ó·‡ÚÌ‡fl ÚÂÏË˜ÂÒÍ‡fl ÂÎ‡ÍÒ‡ˆËfl

‡ÒÚ‚ÓÓ‚ ÒÓÂ‰ËÌÂÌËÈ 3 Ë 4 Í ÒÓÒÚÓflÌËflÏ ÚÂÏÓ-
‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ‡‚ÌÓ‚ÂÒËfl. ÇÂÏfl ÊËÁÌË ÓÍ‡-
¯ÂÌÌ˚ı ËÁÓÏÂÓ‚ ‚‡¸ËÛÂÚÒfl ‚ ¯ËÓÍÓÏ ‰Ë‡-
Ô‡ÁÓÌÂ: 0.2–26 Ò. ëÍÓÓÒÚ¸ ÚÂÏË˜ÂÒÍÓÈ Â‡Í-
ˆËË ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‚˚¯Â ‚ ÒÎÛ˜‡Â ÒÓÂ‰ËÌÂÌËÈ
3a,b, ˜ÂÏ ‰Îfl ÒÓÎÂ‚˚ı ‡Ì‡ÎÓ„Ó‚ 4a,b. ç‡ÔÓÚË‚,
‚‚Â‰ÂÌËÂ ıÎÓÌÓ„Ó Á‡ÏÂÒÚËÚÂÎfl ‚ ÔÓÎÓÊÂÌËÂ 5
ËÌ‰ÓÎËÌÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡ ÔË‚Ó‰ËÚ Í Á‡ÏÂÚÌÓÏÛ
Û‚ÂÎË˜ÂÌË˛ ÒÍÓÓÒÚË Ó·‡ÚÌÓÈ ÚÂÏË˜ÂÒÍÓÈ
Â‡ÍˆËË.

ùäëèÖêàåÖçíÄãúçÄü  óÄëíú

ùÎÂÍÚÓÌÌ˚Â ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ÒÓÂ‰ËÌÂ-
ÌËÈ 3a,b Ë 4a,b ÔÓÎÛ˜‡ÎË Ì‡ ÒÔÂÍÚÓÙÓÚÓÏÂÚÂ
Carry (ÙËÏ‡ Varian, ëòÄ). àä-ÒÔÂÍÚ˚ Á‡ÔË-
Ò˚‚‡ÎË ‚ ‚‡ÁÂÎËÌÓ‚ÓÏ Ï‡ÒÎÂ Ì‡ ÔË·ÓÂ “Specord
75IR”, ‡ ÒÔÂÍÚ˚ üåê 1H – Ì‡ ÔË·ÓÂ “Varian
Unity-300” (300 åÉˆ) ‚ CDCl3. Ç Í‡˜ÂÒÚ‚Â ‚ÌÛÚ-
ÂÌÌÂ„Ó ÒÚ‡Ì‰‡Ú‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÓÒÚ‡ÚÓ˜Ì˚È
ÒË„Ì‡Î CDCl3 (δ 7,26 Ï.‰.).

îéíéïêéåçõÖ  àçÑéãàçéëèàêéèàêÄçõ 29

ÇÖëíçàä  ûÜçéÉé  çÄìóçéÉé  ñÖçíêÄ  êÄç í. 4 ‹ 2 2008

êËÒ. 2. íÂÏË˜ÂÒÍ‡fl ÂÎ‡ÍÒ‡ˆËfl ÒËÒÚÂÏ˚ 4a ‚ ˝Ú‡ÌÓÎÂ Í ÚÂÏÓ‰ËÌ‡ÏË˜ÂÒÍÓÏÛ ‡‚ÌÓ‚ÂÒË˛ ÔÓÒÎÂ Ó·ÎÛ˜ÂÌËË Ò‚ÂÚÓÏ 546 ÌÏ
(ËÌÚÂ‚‡Î 5 Ò)
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6-ÉË‰ÓÍÒËıËÌÓÎËÌ-5-‡Î¸‰Â„Ë‰ (2). Ç ÍÓÎ·Û
Ó·˙ÂÏÓÏ 2 Î ÔÓÏÂ˘‡˛Ú 10 „ 6-„Ë‰ÓÍÒËıËÌÓÎË-
Ì‡ (0,069 ÏÓÎ¸) ‚ ‡ÒÚ‚ÓÂ KOH Ë NaOH (89 „ „Ë‰-
ÓÍÒË‰‡ Ì‡ÚËfl, 89 „ „Ë‰ÓÍÒË‰‡ Í‡ÎËfl ‚ 1120 ÏÎ
‚Ó‰˚). á‡ÚÂÏ ‚ ÚÂ˜ÂÌËÂ Ó‰ÌÓ„Ó ˜‡Ò‡ ÔËÍ‡Ô˚‚‡-
˛Ú 124 ÏÎ ıÎÓÓÙÓÏ‡ Ë ÍËÔflÚflÚ ÒÓ‰ÂÊËÏÓÂ
ÍÓÎ·˚ 3 ˜. èË ÓıÎ‡Ê‰ÂÌËË Ë ÔÂÂÏÂ¯Ë‚‡ÌËË ‚
Â‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ‰Ó·‡‚Îfl˛Ú 16 ÏÎ ÍÓÌˆÂÌÚË-
Ó‚‡ÌÌÓÈ ÒÂÌÓÈ ÍËÒÎÓÚ˚. èÓÒÎÂ ˝ÚÓ„Ó ÔÓÎÛ˜ÂÌ-
Ì˚È ‡Î¸‰Â„Ë‰ ÓÚ„ÓÌfl˛Ú Ò Ô‡ÓÏ. éÒ‡‰ÓÍ ÓÚ-
ÙËÎ¸ÚÓ‚˚‚‡˛Ú Ë ÒÛ¯‡Ú. Ç˚ıÓ‰ ÒÓÒÚ‡‚ËÎ 3,7 „
(30%), íÔÎ. = 136–137 °ë (ÔÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡Ì-
Ì˚Ï TÔÎ. = 138.5 °ë).

èÂıÎÓ‡Ú 1,2,3,3-ÚÂÚ‡ÏÂÚËÎËÌ‰ÓÎÂÌËÎËfl
(1). ä ÒÏÂÒË 23.7 „ (0.14 ÏÓÎ¸) 2-ÏÂÚËÎÂÌ-1,3,3-
ÚËÏÂÚËÎËÌ‰ÓÎËÌ‡ Ë 116.25 ÏÎ ‡·ÒÓÎ˛ÚÌÓ„Ó
˝ÙË‡ ÔË ÓıÎ‡Ê‰ÂÌËË ÔËÍ‡Ô˚‚‡˛Ú 13.68 ÏÎ
ıÎÓÌÓÈ ÍËÒÎÓÚ˚. êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÓÒÚ‡‚Îfl-
˛Ú Ì‡ ÔÓÎ˜‡Ò‡ ‰Îfl ‚˚Ô‡‰ÂÌËfl ÓÒ‡‰Í‡. Ç˚Ô‡‚¯ËÈ
ÓÒ‡‰ÓÍ ÓÚÙËÎ¸ÚÓ‚˚‚‡˛Ú, ‚˚ÒÛ¯Ë‚‡˛Ú Ë ÔÂÂ-
ÍËÒÚ‡ÎÎËÁÓ‚˚‚‡˛Ú ËÁ ÛÍÒÛÒÌÓÈ ÍËÒÎÓÚ˚. Ç˚-
ıÓ‰ 83%. ëÓÂ‰ËÌÂÌËÂ ‚‚Ó‰ËÎË ‚ ‰‡Î¸ÌÂÈ¯ËÈ ÒËÌ-
ÚÂÁ ·ÂÁ Ë‰ÂÌÚËÙËÍ‡ˆËË.

ëÔËÓ(1,3,3-ÚËÏÂÚËÎËÌ‰ÓÎËÌÓ-2,2�-2H-ÔË‡-
ÌÓ[3,2-f]ıËÌÓÎËÌ) (3‡). ä ÍËÔfl˘ÂÈ ÒÏÂÒË 2.74 „
(0,01 ÏÓÎ¸) ÔÂıÎÓ‡Ú‡ 1,2,3,3-ÚÂÚ‡ÏÂÚËÎËÌ‰Ó-

ÎÂÌËÎËfl 1 Ë 1.90 „ (0.011 ÏÓÎ¸) 6-„Ë‰ÓÍÒËıËÌÓ-
ÎËÌ-5-‡Î¸‰Â„Ë‰‡ 2 ‚ 15 ÏÎ ÔÓÔ‡ÌÓÎ‡-2 ‰Ó·‡‚Îfl-
˛Ú ÔÓ Í‡ÔÎflÏ 1.073 „ ~ 1.1 ÏÎ (0.013 ÏÓÎ¸) ÔËÔÂ-
Ë‰ËÌ‡. êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÍËÔflÚflÚ 15 ÏËÌ. Ò Ó·-
‡ÚÌ˚Ï ıÓÎÓ‰ËÎ¸ÌËÍÓÏ Ë ÓÒÚ‡‚Îfl˛Ú Ì‡ ÌÓ˜¸ ÔË
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. Ç˚Ô‡‚¯ËÂ ÍËÒÚ‡ÎÎ˚
ÓÚÙËÎ¸ÚÓ‚˚‚‡˛Ú Ë ÔÂÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡˛Ú ËÁ
Ì-„ÂÍÒ‡Ì‡. íÔÎ 162 °ë, ‚˚ıÓ‰ 65%. ç‡È‰ÂÌÓ,
Ï‡Ò.%: C 80.32; H 6.23; N 8.47. C22H20N2O. Ç˚˜ËÒ-
ÎÂÌÓ, Ï‡Ò.%: C 80.46; H 6.14; N 8.53. àä-ÒÔÂÍÚ˚
(ÚÓÌÍËÈ ÒÎÓÈ), ν, ÒÏ–1: 1673, 1633, 1593 (ë=ë).
ëÔÂÍÚ˚ üåê 1H: δ, Ï. ‰., (J, Éˆ): 1.20 (3H, Ò, „ÂÏ.
(CH3)2), 1.32 (3H, Ò, „ÂÏ. (CH3)2); 2.73 (3H, Ò,
N–CH3); 5.83 (1ç, ‰, J = 10.4, ç-3�); 6.53 (1ç, ‰, 
J = 8.1, ç-9�); 6.85 (1ç, Ú, J = 7.3, ç-5); 7.09 (1ç, ‰,
J = 6.1, ç-7); 7.16–7.22 (2ç, Ï, 6-ç, ç-4); 7.39 (1ç,
Í‚, J = 8.5, ç-6�); 7.50 (1ç, ‰, J = 10.4, ç-4�); 7.86
(1ç, ‰, J = 9.3, ç-5�); 8.34 (1ç, ‰, J = 8.1, ç-10�);
8.74 (1ç, ‰, J = 4.2, ç-7�).

ëÔËÓ(5-ıÎÓ-1,3,3-ÚËÏÂÚËÎËÌ‰ÓÎËÌÓ-2,2�-
2H-ÔË‡ÌÓ[3,2-f]ıËÌÓÎËÌ) (3b). èÓÎÛ˜‡ÎË ‡Ì‡ÎÓ-
„Ë˜ÌÓ ÒÔËÓÔË‡ÌÛ (3a). íÔÎ = 179 °ë, ‚˚ıÓ‰ 34%.
ç‡È‰ÂÌÓ, Ï‡Ò.%: C 72.79; H 5.19; N 7.65.
C22H19N2OCl. Ç˚˜ËÒÎÂÌÓ, Ï‡Ò,%: C 72.82; H 5.28;
N 7.72. àä-ÒÔÂÍÚ˚ (ÚÓÌÍËÈ ÒÎÓÈ), ν, ÒÏ–1: 1633,
1598, 1573 (ë=ë). ëÔÂÍÚ üåê 1H: δ, Ï. ‰., 
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í‡·ÎËˆ‡ 1. ëÔÂÍÚ‡Î¸Ì˚Â Ë ÍËÌÂÚË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡ ÒÓÂ‰ËÌÂÌËÈ 3 Ë 4 ‚ ˝Ú‡ÌÓÎÂ

(í = 24 °ë, ë = 5 ⋅ 10–5 ÏÓÎ¸/Î)

ëÓÂ‰ËÌÂÌËÂ  λmax,
A ÏÏ

 
ε λmax ,

A( ) − −å ÒÏ1 1
  λmax,
B ÏÏ τ24

B ,c

3a
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289
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48390
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0.4

3b

289
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350
sh – 365

10140

9650
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~530

564

~0.2

4a

271

321

334
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42090

4090

3870
3490

534

564

26.0

4b

270

334

397

46430

4520

3810

~538
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(J, Éˆ): 1.22 (3H, c, „ÂÏ. (CH3)2), 1.32 (3ç, Ò, „ÂÏ.
(CH3)2); 2.72 (3ç, Ò, N–CH3); 5.82 (1ç, ‰, J = 10,43,
H-3�); 7.53 (1ç, ‰, J = 10.47, H-4�); 7.04 (1ç, ‰, J = 
= 2.09, H-4); 7.14 (1ç, Ú, J = 8.2, H-5�); 7.2 (1ç, 
Ú, J = 9.16, H-9�); 7.42 (1ç, ‰, J = 8.57, H-6); 
7.53 (1ç, Ú, J = 8.57, H-7); 7.89 (1ç, Ú, J = 9.15, 
H-10�); 8.35 (1ç, Ú, J = 8.2, H-6�); 8.77 (1ç, ‰, J = 
= 4.18, H-7�).

ëÔËÓ(1,3,3,8�-ÚÂÚ‡ÏÂÚËÎ-ËÌ‰ÓÎËÌÓ-2,2�-2H-
ÔË‡ÌÓ[3,2-f]ıËÌÓÎËÌËÈ) ËÓ‰Ë‰ (4‡). Ç ÍÛ„ÎÓ-
‰ÓÌÌÓÈ ÍÓÎ·Â, ÒÌ‡·ÊeÌÌÓÈ Ó·‡ÚÌ˚Ï ıÓÎÓ‰ËÎ¸-
ÌËÍÓÏ Ë ıÎÓÍ‡Î¸ˆËÂ‚ÓÈ ÚÛ·ÍÓÈ, ÍËÔflÚflÚ ‚ ÚÂ-
˜ÂÌËÂ 3 ˜ 0.328 „ (0.001 ÏÓÎ¸) ÒÔËÓ(1,3,3-ÚËÏÂ-
ÚËÎËÌ‰ÓÎËÌÓ-2,3�-3H-ÔË‡ÌÓ[3,2-f]ıËÌÓÎËÌ‡) 3‡
Ë 0.213 „ ~ 0.09 ÏÎ (0.0015 ÏÓÎ¸) CH3I ‚ 15 ÏÎ ‡·-
ÒÓÎ˛ÚÌÓ„Ó ‡ˆÂÚÓÌ‡. êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÓÒÚ‡‚-
Îfl˛Ú Ì‡ 2 ‰Ìfl ‰Îfl ‚˚Ô‡‰ÂÌËfl ÓÒ‡‰Í‡, ÍÓÚÓ˚È Á‡-
ÚÂÏ ÓÚÙËÎ¸ÚÓ‚˚‚‡˛Ú Ë ÔÓÏ˚‚‡˛Ú ‡·ÒÓÎ˛Ú-
Ì˚Ï ‡ˆÂÚÓÌÓÏ. íÔÎ ‚˚¯Â 250 °ë (ËÁ ‡ˆÂÚÓÌ‡), ‚˚-
ıÓ‰ 80%. ç‡È‰ÂÌÓ, Ï‡Ò.%: C 58.61; H 5.05; N 6.03.
C23H23N2OI. Ç˚˜ËÒÎÂÌÓ, Ï‡Ò.%: C 58.73; H 4.93; 
N 5.96. àä-ÒÔÂÍÚ˚ (ÚÓÌÍËÈ ÒÎÓÈ), ν, ÒÏ–1: 1600,
1580, 1533 (ë=ë). ëÔÂÍÚ˚ üåê 1H: δ, Ï. ‰., (J,
Éˆ): 1.23 (3ç, Ò, „ÂÏ. (CH3)2), 1.32 (3ç, Ò, „ÂÏ.
(CH3)2); 2.74 (3ç, Ò, N(1)–CH3); 4.83 (3ç, Ò,
N(7�)–CH3); 6.10 (1ç, ‰, J = 10.6, ç-3�); 6.57 (1ç, ‰,
J = 7.8, ç-7); 6.91 (1ç, Ú, J = 7.4, ç-5); 7.12–7.22
(2ç, Ï, ç-6, ç-4); 7.61 (1ç, ‰, J = 9.6, ç-9�); 7.72
(1ç, ‰, J = 10.6, ç-4�); 8.12 (1ç, ‰, J = 9.6, ç-10�);

8.17 (1ç, Ï, J = 8.8, ç-6�); 9.35 (1ç, ‰, J = 8.8, 
ç-5�); 10.08 (1ç, ‰, J = 5.6, ç-7�).

ëÔËÓ(5-ıÎÓ-1,3,3,8�-ÚÂÚ‡ÏÂÚËÎËÌ‰ÓÎËÌÓ-
2,2�-2H-ÔË‡ÌÓ[3,2-f]ıËÌÓÎËÌËÈ) ËÓ‰Ë‰ (4b). èÓ-
ÎÛ˜‡ÎË ‡Ì‡ÎÓ„Ë˜ÌÓ ÒÔËÓÔË‡ÌÛ (4a). íÔÎ. = 
= 175 °ë, ‚˚ıÓ‰ 60%. ç‡È‰ÂÌÓ, Ï‡Ò.%: C 57.87; 
H 4.72; N 5.96. C23H22N2OICl. Ç˚˜ËÒÎÂÌÓ, Ï‡Ò.%: 
C 57.94; H 4.65; N 5.88. àä-ÒÔÂÍÚ˚ (ÚÓÌÍËÈ ÒÎÓÈ),
ν, ÒÏ–1: 1640, 1604, 1580 (ë=ë). ëÔÂÍÚ üåê 1H:
δ, Ï. ‰., (J, Éˆ): 1.24 (3ç, Ò, „ÂÏ. (CH3)2), 1.3 (3ç, Ò,
„ÂÏ. (CH3)2); 2.72 (3ç, Ò, N(1)–CH3); 4.83 (3ç, Ò,
N(8�)–CH3); 6.09 (1ç, ‰, J = 10.58, ç-3�); 6.48 (1ç, Ú,
J = 8.24, ç-10�); 7.05 (1ç, Ú, J = 2.09, ç-7); 7.17
(1ç, Ú, J = 8.24, ç-9�); 7.62 (1ç, ‰, J = 9.6, ç-6);
7.74 (1ç, Ú, J = 10.62, ç-4�); 8.15 ( ); 9.36 (1ç, Ú, 
J = 8.86, H-5�); 10.09 (1ç, ‰, J = 5.64, H-7�).

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà („‡ÌÚ ‹ 07-03-00234-‡) Ë „‡ÌÚ‡ CRDF
REC-004 (Y5-C-04-07).

ëèàëéä  ãàíÖêÄíìêõ

1. íÍ‡˜Â‚ Ç.Ç., ÄÎ‰Ó¯ËÌ ë.M., ë‡ÌËÌ‡ ç.A., ãÛÍ¸flÌÓ‚
Å.ë., åËÌÍËÌ Ç.à., ìÚÂÌ˚¯Â‚ Ä.ç., ï‡Î‡Ì-
ÒÍËÈ ä.ç., ÄÎÂÍÒÂÂÌÍÓ û.ë. îÓÚÓ- Ë ÚÂÏÓıÓÏÌ˚Â
ÒÔË‡Ì˚. 29. çÓ‚˚Â ÙÓÚÓıÓÏÌ˚Â ËÌ‰ÓÎËÌÓÒÔËÓ-
ÔË‡Ì˚, ÒÓ‰ÂÊ‡˘ËÂ ıËÌÓÎËÌÓ‚˚È Ù‡„ÏÂÌÚ // ïË-
ÏËfl „ÂÚÂÓˆËÍÎË˜ÂÒÍËı ÒÓÂ‰ËÌÂÌËÈ (ã‡Ú‚Ëfl). 2007.
‹ 5. ë. 690–702.

îéíéïêéåçõÖ  àçÑéãàçéëèàêéèàêÄçõ 33

33  ÇÖëíçàä  ûÜçéÉé  çÄìóçéÉé  ñÖçíêÄ  êÄç í. 4 ‹ 2 2008

PHOTOCHROMIC  INDOLINOSPIROPYRANS  BASED

ON  THE 6-HYDROXYQUINOLINE-5-ALDEHYDE

Yu.S. Alekseenko, K.N. Khalanskiy, E.L. Mukhanov,
B.S. Lukiyanov, S.O. Bezuglyi

New spiropyrans of the indoline type containing quinoline fragment at the chromene part of the mole-
cule have been synthesized. Obtained compounds have been used for the preparation of their salt deriva-
tives. Photochemical investigations of the obtained compounds were carried out. All obtained compounds
displayed photochromic properties in the ethanol under stationary irradiation and room temperature.
Influence of the chlorine introduction at the 5-position of the indoline part and the obtaining of salt deriva-
tive on the photochromic properties have been discovered.

Key words: spiropyran, photochromism, heterocyclic cation.
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