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ÄÌ‡ÎÓ„Ë ÒÚÂÓË‰Ì˚ı „ÓÏÓÌÓ‚, ÍÓÌ‰ÂÌÒËÓ-
‚‡ÌÌ˚Â ‚ 16,17-ÔÓÎÓÊÂÌËflı Ò ‡ÁÓÚËÒÚ˚ÏË „ÂÚÂÓ-
ˆËÍÎ‡ÏË, ÔÂ‰ÒÚ‡‚Îfl˛Ú ·ÓÎ¸¯ÓÈ ËÌÚÂÂÒ Í‡Í
·ËÓÎÓ„Ë˜ÂÒÍË ‡ÍÚË‚Ì˚Â ÔÂÔ‡‡Ú˚, ÔÓfl‚Îfl˛-
˘ËÂ Á‡˜‡ÒÚÛ˛ ÌÂ ÚÓÎ¸ÍÓ ËÁ·Ë‡ÚÂÎ¸ÌÓÂ ·ËÓÎÓ„Ë-
˜ÂÒÍÓÂ ‰ÂÈÒÚ‚ËÂ, ÌÓ Ë Ó·Î‡‰‡˛˘ËÂ Ú‡ÍËÏ ÒÓ˜ÂÚ‡-
ÌËÂÏ ˝ÙÙÂÍÚÓ‚, ÍÓÚÓÓÂ ÌÂ‚ÓÁÏÓÊÌÓ ‰Îfl Ì‡ÚË‚-
Ì˚ı „ÓÏÓÌÓ‚. ç‡Ë·ÓÎÂÂ ÔÓ‰Ó·ÌÓ ËÁÛ˜ÂÌ˚ ‚
˝ÚÓÏ ÓÚÌÓ¯ÂÌËË ÔÓËÁ‚Ó‰Ì˚Â 20-ÍÂÚÓÔÂ„Ì‡Ì‡,
ÍÓÌ‰ÂÌÒËÓ‚‡ÌÌ˚Â ‚ 16
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-ÔÓÎÓÊÂÌËflı Ò Ò‡Ï˚-
ÏË ‡ÁÌÓÓ·‡ÁÌ˚ÏË „ÂÚÂÓˆËÍÎ‡ÏË [1]. í‡ÍËÂ
‡Ì‡ÎÓ„Ë ÍÓÚËÍÓË‰Ó‚ ÔÓ‰˜‡Ò ÔÓfl‚Îfl˛Ú ı‡‡ÍÚÂ-
Ì˚È ‰Îfl „Î˛ÍÓÍÓÚËÍÓË‰Ó‚ ÔÓÚË‚Ó‚ÓÒÔ‡ÎËÚÂÎ¸-
Ì˚È ̋ ÙÙÂÍÚ, ÌÓ ÓÌË ÎË·Ó ÔÓÎÌÓÒÚ¸˛ ÎË¯ÂÌ˚ ÚËÏÓ-
ÎËÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË, ÎË·Ó ‰‡ÊÂ ‚˚Á˚‚‡˛Ú ÒÚË-
ÏÛÎflˆË˛ ËÏÏÛÌËÚÂÚ‡ [2, 3]. ÄÌ‡ÎÓ„Ë ÔÓ„ÂÒÚÂÓÌ‡ Ò
16
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,17

 

α

 

-ÔflÚË˜ÎÂÌÌ˚Ï „ÂÚÂÓˆËÍÎÓÏ ÔÓfl‚Îfl˛Ú
ÔÓ„ÂÒÚËÌÌÓÂ ‰ÂÈÒÚ‚ËÂ Ì‡ ÛÓ‚ÌÂ ÔÓ„ÂÒÚÂÓÌ‡,
Ô‡ÍÚË˜ÂÒÍË ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÔËÓ‰˚ ‚ıÓ‰fl˘Ëı ‚ ÌÂ-
„Ó „ÂÚÂÓ‡ÚÓÏÓ‚ [4, 5]. Ç ÚÓ ÊÂ ‚ÂÏfl ÔÓÍ‡Á‡ÚÂÎË
‚ÎËflÌËfl Ú‡ÍËı ÒÓÂ‰ËÌÂÌËÈ Ì‡ Ì‡ÚËÈ-Í‡ÎËÂ‚˚È Ó·-
ÏÂÌ Ë ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂ 
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-
‡Á˚ ‚ ÍÎÂÚÍÂ ÂÁÍÓ ÏÂÌfl˛ÚÒfl ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÔË-
Ó‰˚ „ÂÚÂÓˆËÍÎ‡ [6]. å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ Ú‡Í‡fl
Ú‡ÌÒÙÓÏ‡ˆËfl ÒÔÂÍÚ‡ ‡ÍÚË‚ÌÓÒÚË, ÔÓËÒıÓ‰fl˘‡fl
ÔË ÍÓÌ‰ÂÌÒ‡ˆËË ÒÚÂÓË‰‡ Ò 16,17-„ÂÚÂÓˆËÍÎÓÏ,
ÓÒÓ·ÂÌÌÓ Ò ÔflÚË˜ÎÂÌÌ˚Ï, Ò‚flÁ‡Ì‡ Ò ËÁÏÂÌÂÌËÂÏ „ÂÓ-
ÏÂÚËË ÍÓÎ¸ˆ‡ 
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, ‚˚Á‚‡ÌÌÓ„Ó ÒÚÂË˜ÂÒÍËÏ Ì‡Ôfl-
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ÊÂÌËÂÏ, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Ï ÊÂÒÚÍÓ Ò‚flÁ‡ÌÌ˚Ï Ò ÌËÏ
„ÂÚÂÓˆËÍÎÓÏ [7]. 

ëËÌÚÂÁ 16,17-ÒÚÂÓË‰Ó‡ÁÓÎÓ‚ ·˚Î Ì‡ÏË ‰ÓÒÍÓ-
Ì‡Î¸ÌÓ ËÁÛ˜ÂÌ ‡ÌÂÂ Ì‡ ÔËÏÂ‡ı ‡ÒÍ˚ÚËfl „Ë‰‡-
ÁÓÌÓ‚ 16,17-˝ÔÓÍÒË- Ë ˝ÔËÏËÌÓ-20-ÍÂÚÓÔÂ„Ì‡ÌÓ‚ [1]
Ë ÍÓÌ‰ÂÌÒ‡ˆËË 
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16

 

-20-ÍÂÚÓÔÂ„Ì‡ÌÓ‚ Ò ÌËÚÓÌÓ‚˚Ï
˝ÙËÓÏ [8]. ì ‚ÒÂı ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ÒÓı‡Ìfl-
ÂÚÒfl 17-‡ˆÂÚËÎ¸Ì‡fl ·ÓÍÓ‚‡fl ˆÂÔ¸. ÉÓ‡Á‰Ó ÏÂÌÂÂ ËÁ-
‚ÂÒÚÌ˚ 16,17-„ÂÚÂÓˆËÍÎÓÒÚÂÓË‰˚, Û ÍÓÚÓ˚ı ÔÂ-
„Ì‡ÌÓ‚‡fl ·ÓÍÓ‚‡fl ˆÂÔ¸ ‚ÍÎ˛˜ÂÌ‡ ‚ „ÂÚÂÓˆËÍÎ – 3'-
ÏÂÚËÎ‡Ì‰ÓÒÚ‡ÌÓ‡ÁÓÎ˚.

ÇÒÂ ˝ÚÓ Á‡ÒÚ‡‚ËÎÓ Ì‡Ò Ó·‡ÚËÚ¸Òfl Í ÒËÌÚÂÁÛ Ú‡-
ÍËı ÒÓÂ‰ËÌÂÌËÈ ‰Îfl ËÁÛ˜ÂÌËfl Ò‚flÁË ÏÂÊ‰Û Ëı ÒÚÓÂ-
ÌËÂÏ Ë ·ËÓÎÓ„Ë˜ÂÒÍËÏË Ò‚ÓÈÒÚ‚‡ÏË. ÇÂÓflÚÌÓ Ëı
ÏÓÊÌÓ ÔÓÎÛ˜ËÚ¸ ˆËÍÎËÁ‡ˆËÂÈ 20-„Ë‰‡ÁÓÌÓ‚, ÌÂÒÛ-
˘Ëı ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ Á‡ÏÂÒÚËÚÂÎË. í‡ÍËÂ 3'-ÏÂÚË-
Î‡Ì‰ÓÒÚÂÌÓ[16,17-

 

d

 

]ÔË‡ÁÓÎ˚ ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ÔË
ˆËÍÎËÁ‡ˆËË „Ë‰‡ÁÓÌÓ‚ 16,17-˝ÔÓÍÒË-20-ÍÂÚÓÒÚÂÓ-
Ë‰Ó‚ [9]. àı 
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-‡ˆÂÚËÎÔÓËÁ‚Ó‰Ì˚Â, ‚ ÓÚÎË˜ËÂ ÓÚ 3'-
ÏÂÚËÎ-

 

N

 

-‡ËÎÔË‡ÁÓÎÓ‚, ÔÓÍ‡Á‡ÎË ËÌÚÂÂÒÌ˚È
ÒÔÂÍÚ ·ËÓÎÓ„Ë˜ÂÒÍËı Ò‚ÓÈÒÚ‚ [2]. ìÒÚ‡ÌÓ‚ËÎË, ˜ÚÓ
ÔË ‚ÍÎ˛˜ÂÌËË 17-·ÓÍÓ‚ÓÈ ˆÂÔË ‚ ÒÓÒÚ‡‚ „ÂÚÂÓ-
ˆËÍÎ‡ ‰Îfl ‚ÓÁÌËÍÌÓ‚ÂÌËfl ·ËÓÎÓ„Ë˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓ-
ÒÚË ÌÂÓ·ıÓ‰ËÏÓ ÎË·Ó ÊÂÎ‡ÚÂÎ¸ÌÓ Ì‡ÎË˜ËÂ ‚ ˝ÚÓÈ
Ó·Î‡ÒÚË ÏÓÎÂÍÛÎ˚ ‡ˆËÎ¸ÌÓ„Ó Á‡ÏÂÒÚËÚÂÎfl. éÒÓ·˚È
ËÌÚÂÂÒ ÏÓ„ÛÚ ÔÂ‰ÒÚ‡‚ÎflÚ¸ 16,17-„ÂÚÂÓˆËÍÎÓÒÚÂ-
ÓË‰˚, ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ ÓÒÌÓ‚Â ÌÂ‰‡‚ÌÓ ÒËÌÚÂÁËÓ-
‚‡ÌÌ˚ı ÒÎÓÊÌÓ Á‡ÏÂ˘ÂÌÌ˚ı „Ë‰‡ÁÓÌÓ‚ ÏÓÌÓÚËÓ-
„Ë‰‡ÁË‰Ó‚ ÓÍÒ‡ÏËÌÓ‚˚ı ÍËÒÎÓÚ [10]. àÁ‚ÂÒÚÌÓ, ̃ ÚÓ
ÒÓÂ‰ËÌÂÌËfl, ÔÓÎÛ˜ÂÌÌ˚Â ËÁ „Ë‰‡ÁÓÌÓ‚ ÌÂÒÚÂÓË‰-
Ì˚ı ÍÂÚÓÌÓ‚, ÒÓ‰ÂÊ‡˘ËÂ ‚ Ó‰ÌÓÈ ÏÓÎÂÍÛÎÂ ÚËÓ-
„Ë‰‡ÁÓÌÌÛ˛ Ë ÓÍÒ‡ÏË‰ÌÛ˛ „ÛÔÔ˚, ÔÓfl‚Îfl˛Ú

 

ÄˆËÎ„Ë‰‡ÁÓÌ˚ 20-ÍÂÚÓÒÚÂÓË‰Ó‚ Ë Ëı ÔÂ‚‡˘ÂÌËfl. 
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. ëËÌÚÂÁ Ë Ò‚ÓÈÒÚ‚‡ 1'-‡ˆËÎÁ‡ÏÂ˘ÂÌÌ˚ı 
3'-ÏÂÚËÎ‡Ì‰ÓÒÚÂÌÓ[16,17-

 

d

 

]ÔË‡ÁÓÎËÌÓ‚
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Ç ÔÓˆÂÒÒÂ ÔÓËÒÍ‡ ÔÛÚÂÈ ÔÓÎÛ˜ÂÌËfl Ë ËÁÛ˜ÂÌËfl Ò‚ÓÈÒÚ‚ 3'-ÏÂÚËÎ‡Ì‰ÓÒÚÂÌÓ[16,17-

 

d

 

]‡ÁÓÎÓ‚ – ÔÂ-
ÒÔÂÍÚË‚Ì˚ı ·ËÓÎÓ„Ë˜ÂÒÍË ‡ÍÚË‚Ì˚ı ‡Ì‡ÎÓ„Ó‚ 20-ÍÂÚÓÔÂ„ÌÂÌ‡ÌÓ‚ – ÓÒÛ˘ÂÒÚ‚ÎÂÌ ÒËÌÚÂÁ ‡ˆÂÚ‡ÚÓ‚
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-„Ë‰ÓÍÒË-3'-ÏÂÚËÎ-1'(
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)-‡ˆËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-

 

d

 

]ÔË‡ÁÓÎËÌÓ‚, ÌÂÒÛ˘Ëı ‚ Í‡˜ÂÒÚ‚Â ‡ˆËÎ¸Ì˚ı
„ÛÔÔ ÔÓËÁ‚Ó‰Ì˚Â ÏÓÌÓÚËÓÓÍÒ‡ÏË‰Ó‚. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÓˆÂÒÒ ˆËÍÎËÁ‡ˆËË 
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-20-ÚËÓÓÍÒ‡ÏË‰Ó„Ë‰-
‡ÁÓÌÓ‚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ „ÂÚÂÓˆËÍÎ˚ ÔÓÚÂÍ‡ÂÚ ‚ ÊÂÒÚÍËı ÛÒÎÓ‚Ëflı Ë ˜‡ÒÚË˜ÌÓ Á‡‚ËÒËÚ ÓÚ ÔË-
Ó‰˚ ÓÍÒ‡ÏË‰ÌÓÈ „ÛÔÔËÓ‚ÍË. 
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-20-ÚËÓÓÍÒ‡ÏË‰Ó„Ë‰‡ÁÓÌ˚, ˆËÍÎËÁ‡ˆËfl, 3

 

β

 

-„Ë‰ÓÍÒË-3'-
ÏÂÚËÎ-1'(

 

N

 

)-‡ˆËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-
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]ÔË‡ÁÓÎËÌ˚, 3

 

β

 

-„Ë‰ÓÍÒË-3'-ÏÂÚËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-
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]ÔË-
‡ÁÓÎ.
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·ËÓÎÓ„Ë˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸, ËÁ ÌËı ÏÓÊÌÓ ÎÂ„ÍÓ ÒËÌ-
ÚÂÁËÓ‚‡Ú¸ ‡ÁÎË˜Ì˚Â „ÂÚÂÓˆËÍÎË˜ÂÒÍËÂ ÒÚÛÍÚÛ-
˚ Ë ÔÓÎÛ˜ËÚ¸ ÍÓÏÔÎÂÍÒ˚ Ò ÏÂÚ‡ÎÎ‡ÏË [11].

ïËÏË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡ ÚËÓ„Ë‰‡ÁÓÌÓ‚ ÓÍÒ‡ÏËÌÓ-
‚˚ı ÍËÒÎÓÚ Ó·ÛÒÎÓ‚ÎÂÌ˚ ‡ÁÎË˜ËÂÏ ‚ Â‡ÍˆËÓÌÌÓÈ
ÒÔÓÒÓ·ÌÓÒÚË ÓÍÒ‡ÏË‰ÌÓÈ Ë ÚËÓ„Ë‰‡ÁÓÌÌÓÈ „ÛÔÔË-
Ó‚ÓÍ. ÇÒÎÂ‰ÒÚ‚ËÂ ÎÂ„ÍÓÈ ÔÓÎflËÁÛÂÏÓÒÚË 

 

π

 

-Ò‚flÁË
ÚËÓÍ‡·ÓÌËÎ¸Ì‡fl „ÛÔÔ‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÎÂ„˜Â, ˜ÂÏ
Í‡·ÓÌËÎ¸Ì‡fl, ‚Á‡ËÏÓ‰ÂÈÒÚ‚ÛÂÚ Ò ÌÛÍÎÂÓÙËÎ¸Ì˚ÏË
Â‡„ÂÌÚ‡ÏË [12]. é·˙Â‰ËÌÂÌËÂ Ú‡ÍËı „ÛÔÔËÓ‚ÓÍ Ò
ıË‡Î¸Ì˚Ï ÒÚÂÓË‰Ì˚Ï ÒÍÂÎÂÚÓÏ ÓÚÍ˚‚‡ÂÚ ̄ ËÓ-
ÍËÂ ‚ÓÁÏÓÊÌÓÒÚË ‰Îfl ÔÓÎÛ˜ÂÌËfl ÒËÒÚÂÏÌ˚ı Ì‡·Ó-
Ó‚ „ÂÚÂÓˆËÍÎÓÒÚÂÓË‰Ó‚, Ó·Î‡‰‡˛˘Ëı ˆÂÌÌ˚ÏË
·ËÓÎÓ„Ë˜ÂÒÍËÏË Ò‚ÓÈÒÚ‚‡ÏË, ˜ÚÓ, ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸, Ë
ÏÓÊÂÚ ÔË‚ÂÒÚË Í ÒÓÁ‰‡ÌË˛ ÔÂÔ‡‡ÚÓ‚ Ò Ì‡Ô‡‚-
ÎÂÌÌ˚Ï ‰ÂÈÒÚ‚ËÂÏ.

ç‡ÒÚÓfl˘‡fl ‡·ÓÚ‡ ÓÚÍ˚‚‡ÂÚ ÒÂË˛ ÒÚ‡ÚÂÈ ÔÓ
ËÁÛ˜ÂÌË˛ ÔÛÚÂÈ ÒËÌÚÂÁ‡, ÔÂ‚‡˘ÂÌËÈ Ë ·ËÓÎÓ„Ë˜Â-
ÒÍËı Ò‚ÓÈÒÚ‚ Á‡ÏÂ˘ÂÌÌ˚ı ‚ ÓÒÌÓ‚ÌÓÏ ÒÍÂÎÂÚÂ ÚËÓ-
ÓÍÒ‡ÏË‰Ó‚ 20-„Ë‰‡ÁÓÌÓ‚ ÒÚÂÓË‰Ó‚ Ë ÔÓÒ‚fl˘ÂÌ‡
Â‡ÍˆËË „Ë‰‡ÁË‰Ó‚ ÚËÓÓÍÒ‡ÏË‰Ó‚ Ò 3-‡ˆÂÚ‡ÚÓÏ ‰Â-
„Ë‰ÓÔÂ„ÌÂÌÓÎÓÌ‡ (
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-ÉË‰ÓÍÒË-20-„Ë‰‡ÁÓÌ˚ ÒÚÂÓË‰Ó‚ ¯ËÓÍÓ
ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‰Îfl ‚‚Â‰ÂÌËfl 16,17-‰‚ÓÈÌÓÈ Ò‚flÁË
[13], 20-„Ë‰‡ÁÓÌ˚ 16
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-˝ÔÓÍÒË- Ë ˝ÔËÏËÌÓÒÚÂ-
ÓË‰Ó‚ Ì‡¯ÎË ÔËÏÂÌÂÌËÂ ‰Îfl ÒËÌÚÂÁ‡ 16
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-
„ÂÚÂÓÁ‡ÏÂ˘ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ [1], Ó‰Ì‡ÍÓ ‚ÓÁÏÓÊ-
ÌÓÒÚË ÔÂ‚‡˘ÂÌËÈ Ë, ‚ ˜‡ÒÚÌÓÒÚË, ˆËÍÎËÁ‡ˆËfl 
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-
20-„Ë‰‡ÁÓÌÓ‚ ÔÂ„Ì‡ÌÓ‚Ó„Ó fl‰‡ ËÁÛ˜ÂÌ˚ „Ó‡Á‰Ó
ÏÂÌ¸¯Â. àÁ‚ÂÒÚÌÓ [14], ˜ÚÓ ÌÂÒÚÂÓË‰Ì˚Â ‡ËÎ„Ë‰-
‡ÁÓÌ˚ ÒÓÔflÊÂÌÌ˚ı ÍÂÚÓÌÓ‚ Ó˜ÂÌ¸ ÎÂ„ÍÓ ̂ ËÍÎËÁÛ-
˛ÚÒfl ‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ÔË‡ÁÓÎËÌ˚, ̃ ÚÓ ÌÂ ÚËÔË˜-
ÌÓ ‰Îfl ‡ˆËÎ„Ë‰‡ÁÓÌÓ‚ Ë ÒÂÏËÍ‡·‡ÁÓÌÓ‚. ùÚÓ ÏÓ-
ÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ ÎË·Ó Ò ˝ÎÂÍÚÓÌÓ‡ÍˆÂÔÚÓÌ˚Ï
ı‡‡ÍÚÂÓÏ Á‡ÏÂÒÚËÚÂÎfl ÔË ‡ÏËÌÌÓÏ ‡ÚÓÏÂ „Ë‰‡-
ÁÓÌ‡ [14], ÎË·Ó Ò ÌÂÔÓ‰ıÓ‰fl˘ÂÈ 

 

Z

 

,

 

E

 

-ÍÓÌÙË„Û‡ˆËÂÈ
20-‡ˆËÎ„Ë‰‡ÁÓÌ‡ [15]. ÑÎfl ‡ˆËÎ„Ë‰‡ÁÓÌÓ‚ 

 

∆

 

16

 

-20-
ÍÂÚÓÒÚÂÓË‰Ó‚ Í ˝ÚÓÏÛ ‰Ó·‡‚ÎflÂÚÒfl ÔÓÒÚ‡ÌÒÚ‚ÂÌ-
Ì‡fl Á‡ÚÛ‰ÌÂÌÌÓÒÚ¸ Á‡Ï˚Í‡ÌËfl Ò‚flÁË ÏÂÊ‰Û ë16- Ë

 

N

 

1'-‡ÚÓÏ‡ÏË, Ò‚flÁ‡ÌÌ‡fl Ò ÌÂÓ·ıÓ‰ËÏÓÒÚ¸˛ ËÒÍ‡ÊÂ-
ÌËfl ÍÓÌÙÓÏ‡ˆËË ÍÓÎ¸ˆ‡ 

 

D

 

.

é‰ÌÓ ËÁ ÌÂÏÌÓ„Ëı ËÁ‚ÂÒÚÌ˚ı Ú‡ÍËı ÒÓÂ‰ËÌÂÌËÈ
fl‰‡ ÔÂ„Ì‡Ì‡ – 

 

N

 

-‡ˆÂÚËÎ-3-‡ˆÂÚÓÍÒË‡Ì‰ÓÒÚ-5-

ÂÌÓ[16,17-

 

d

 

]ÔË‡ÁÓÎËÌ – ·˚Î ÔÓÎÛ˜ÂÌ Ì‡ÏË ‡ÌÂÂ
ÔË Ì‡„Â‚‡ÌËË ÒÓÂ‰ËÌÂÌËfl (

 

I

 

) Ò „Ë‰‡ÁËÌ„Ë‰‡ÚÓÏ ‚
ÛÍÒÛÒÌÓÈ ÍËÒÎÓÚÂ, ÔË˜ÂÏ ÚÓ„‰‡ Ï˚ ÔÓÎ‡„‡ÎË, ˜ÚÓ
Â‡ÍˆËfl ÔÓÚÂÍ‡ÂÚ Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÌÂÁ‡ÏÂ˘ÂÌÌÓ„Ó
ÔË ‡ÁÓÚÂ ÔË‡ÁÓÎËÌ‡ Ë ÔÓÒÎÂ‰Û˛˘ËÏ Â„Ó 

 

N

 

-‡ˆÂÚË-
ÎËÓ‚‡ÌËÂÏ [16]. ùÚÓ 

 

N

 

-‡ˆÂÚËÎ¸ÌÓÂ ÒÓÂ‰ËÌÂÌËÂ ÓÍ‡-
Á‡ÎÓÒ¸ Ó˜ÂÌ¸ ÒÚ‡·ËÎ¸Ì˚Ï Í‡Í Í ˘ÂÎÓ˜ÌÓÏÛ „Ë‰Ó-
ÎËÁÛ, Ú‡Í Ë Í ÔÓÔ˚ÚÍ‡Ï ‰Â„Ë‰ËÓ‚‡ÌËfl ‚ ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘ËÈ ÔË‡ÁÓÎ.

é·‡·ÓÚÍ‡ ‚ ÚÂ˜ÂÌËÂ 24 ˜ ÒÓÂ‰ËÌÂÌËfl (

 

I

 

) ÏÓÌÓ-
ÚËÓ„Ë‰‡ÁË‰‡ÏË ÓÍÒ‡ÏË‰Ó‚ 

 

NH

 

2

 

NHC

 

(

 

S

 

)

 

C

 

(

 

O

 

)

 

NHR

 

,
‡ÁÎË˜‡˛˘ËıÒfl ‡ÏË‰Ì˚ÏË Á‡ÏÂÒÚËÚÂÎflÏË (

 

R

 

 = 2-
·ÓÏ-1-ÙÂÌËÎ; 3-˝ÚÓÍÒËÍ‡·ÓÌËÎ-5-˝ÚËÎ-2-ÚËÓÎÂ-
ÌËÎ; 2-ÔËË‰ËÎ) [10], ‚ Ó·˚˜Ì˚ı Ïfl„ÍËı ÛÒÎÓ‚Ëflı
ÔÓÎÛ˜ÂÌËfl „Ë‰‡ÁÓÌÓ‚ (

 

AcOH

 

, 20°ë) ÔË‚ÂÎ‡ Í ÌÂ-
ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË ÔÂ‚‡˘ÂÌËfl ËÒıÓ‰Ì˚ı ‚Â-
˘ÂÒÚ‚. Ç ÚÓ ÊÂ ‚ÂÏfl ÛÊÂÒÚÓ˜ÂÌËÂ ÛÒÎÓ‚ËÈ Â‡Í-
ˆËË ÔË‚ÂÎÓ Í Ó·‡ÁÓ‚‡ÌË˛ (‚ ÒÎÛ˜‡Â ·ÓÏÙÂÌËÎ-
ÚËÓ„Ë‰‡ÁË‰‡) ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó 20-„Ë‰‡ÁÓÌ‡
(

 

II

 

), ÚÓ„‰‡ Í‡Í Â‰ËÌÒÚ‚ÂÌÌ˚ÏË ÔÓ‰ÛÍÚ‡ÏË Â‡ÍˆËË
‰‚Ûı ‰Û„Ëı ÚËÓ„Ë‰‡ÁË‰Ó‚ ·˚ÎË 

 

N

 

-‡ˆËÎÔË‡ÁÓÎË-
Ì˚ (

 

IIIa

 

) Ë (

 

IIIb

 

) (ÒıÂÏ‡). ëÓı‡ÌÂÌËÂ ‡ˆËÎ¸ÌÓÈ
„ÛÔÔËÓ‚ÍË ËÒıÓ‰Ì˚ı ÚËÓ„Ë‰‡ÁË‰Ó‚ ‚ ÔÓÎÛ˜‡ÂÏ˚ı
ÔË‡ÁÓÎËÌ‡ı ÔË Ì‡„Â‚‡ÌËË ‚ ÛÍÒÛÒÌÓÈ ÍËÒÎÓÚÂ Ò‚Ë-
‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ, ˜ÚÓ ‚ ÓÔËÒ‡ÌÌÓÏ ‡ÌÂÂ ÒÎÛ˜‡Â [16] Ó·-
‡ÁÓ‚‡ÌËÂ 3'-ÏÂÚËÎ-1'-‡ˆÂÚËÎÔË‡ÁÓÎËÌ‡ ÔÓÚÂÍ‡ÂÚ,
ÔÓ-‚Ë‰ËÏÓÏÛ, ˜ÂÂÁ ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ ‡ˆÂÚËÎËÓ‚‡-
ÌËÂ „Ë‰‡ÁËÌ„Ë‰‡Ú‡.

ä‡Í Ë ÒÎÂ‰Ó‚‡ÎÓ ÓÊË‰‡Ú¸, 

 

N

 

-‡ˆËÎ¸Ì‡fl „ÛÔÔË-
Ó‚Í‡ ‚ ‡ˆËÎÔË‡ÁÓÎËÌ‡ı (

 

IIIa

 

) Ë (

 

IIIb

 

) ÓÍ‡Á‡Î‡Ò¸
‚ÂÒ¸Ï‡ ÛÒÚÓÈ˜Ë‚ÓÈ Í ˘ÂÎÓ˜ÌÓÏÛ „Ë‰ÓÎËÁÛ. é·‡-
·ÓÚÍ‡ ÔË‡ÁÓÎËÌ‡ (

 

IIIb

 

) 10%-Ì˚Ï ‡ÒÚ‚ÓÓÏ 

 

NaOH

 

‚ ‰ËÏÂÚËÎÙÓÏ‡ÏË‰Â ÔË 50°ë ÔË‚ÂÎ‡ ÚÓÎ¸ÍÓ Í
ÒÌflÚË˛ 3-‡ˆÂÚËÎ¸ÌÓÈ Á‡˘ËÚÌÓÈ „ÛÔÔ˚ Ò Ó·‡ÁÓ‚‡-
ÌËÂÏ ÒÔËÚ‡ (

 

IV

 

). ãË¯¸ ÔË ÍËÔfl˜ÂÌËË ÒÓÂ‰ËÌÂÌËfl
(

 

IIIb

 

) ‚ ‰ËÏÂÚËÎÙÓÏ‡ÏË‰Â Ò 20%-ÌÓÈ ˘ÂÎÓ˜¸˛
·˚Î ÔÓÎÛ˜ÂÌ ÔÓ‰ÛÍÚ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ ÔÓ Ò‚ÓËÏ
ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÏ ÔÓÍ‡Á‡ÚÂÎflÏ Ò‚Ó·Ó‰ÌÓÏÛ 3

 

β

 

-
„Ë‰ÓÍÒË‡Ì‰ÓÒÚ-5-ÂÌÓ[16

 

β

 

,17

 

β

 

-

 

d

 

]ÔË‡ÁÓÎËÌÛ (

 

V

 

).
àÌÚÂÂÒÌÓ, ˜ÚÓ ˝ÚÓ ÒÓÂ‰ËÌÂÌËÂ ËÏÂÂÚ ‰‚ÓÈÌÛ˛ ÚÓ˜-
ÍÛ ÔÎ‡‚ÎÂÌËfl: Ó‰ÌÛ ÔË 128–130°ë Ë ‚ÚÓÛ˛ – Ò ‡Á-
ÎÓÊÂÌËÂÏ – ‚˚¯Â 250°ë, ˜ÚÓ „Ó‚ÓËÚ Ó Â„Ó ÚÂÏË-
˜ÂÒÍÓÏ ‰Â„Ë‰ËÓ‚‡ÌËË ‚ ÒÚÂÓË‰ÓÔË‡ÁÓÎ (

 

VI

 

),
ÒÚÓÂÌËÂ ÍÓÚÓÓ„Ó ·˚ÎÓ ÔÓ‰Ú‚ÂÊ‰ÂÌÓ ‰‡ÌÌ˚ÏË
Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚËË.

 

Ñ‡ÌÌ˚Â ÒÔÂÍÚÓ‚ 

 

1

 

ç-üåê (DåSO-

 

d

 

6

 

, 

 

δ

 

, Ï.‰.)

CÓÂ‰ËÌÂÌËÂ ç18 ç19 ç21 3-OAc ç17 ç3 ç16 ç6

(

 

I

 

) 0.90 1.05 2.03 2.25 4.60 6.70 5.40

(

 

II

 

) 0.98 1.05 2.05 2.13 4.41 6.62 5.40

(

 

IIIa

 

) 0.99 1.05 2.05 2.13 3.40 4.46 5.05 5.40

(

 

IIIb

 

) 0.99 1.05 2.05 2.13 3.40 4.41 5.05 5.40 

(

 

IV

 

) 0.99 1.05 2.05 3.40 3.51 5.05 5.40

(

 

V

 

) 0.75 1.05 1.88 2.30 3.51 3.58 5.40
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ëÚÓÂÌËÂ ‚ÒÂı ‚ÔÂ‚˚Â ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ
Ó‰ÌÓÁÌ‡˜ÌÓ ÔÓ‰Ú‚ÂÊ‰ÂÌÓ Ëı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÏË
ÔÓÍ‡Á‡ÚÂÎflÏË, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ‰‡ÌÌ˚ÏË ÒÔÂÍÚÓ‚
üåê (Ú‡·ÎËˆ‡).

ä‡Í ‚Ë‰ÌÓ ËÁ ‰‡ÌÌ˚ı Ú‡·ÎËˆ˚, ‚ ÔË‡ÁÓÎËÌ‡ı Ò

·ÓÍÓ‚ÓÈ ˆÂÔ¸˛ (

 

IIIa

 

) Ë (

 

IIIb

 

) ‚ 

 

1

 

ç-üåê-ÒÔÂÍÚ‡ı
ËÏÂ˛ÚÒfl ÒË„Ì‡Î˚ ‡ÚÓÏÓ‚ ‚Ó‰ÓÓ‰‡ ÔË ‡ÚÓÏÂ ë17
ÔË‡ÁÓÎËÌÓ‚Ó„Ó ˆËÍÎ‡ Ò ıËÏ. Ò‰‚Ë„‡ÏË 3.20 Ë
3.05 Ï.‰., ‡ Ú‡ÍÊÂ ÒË„Ì‡Î˚ ‡ÚÓÏÓ‚ ‚Ó‰ÓÓ‰‡ ÔË
ë16 ÔË‡ÁÓÎËÌÓ‚Ó„Ó ˆËÍÎ‡ Ò ıËÏ. Ò‰‚Ë„‡ÏË 5.15 Ë

5.02 Ï.‰., ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. éÚÒÛÚÒÚ‚ËÂ 1'-Á‡ÏÂÒÚË-
ÚÂÎfl ‚ ÔË‡ÁÓÎËÌÂ (

 

V

 

) ÔË‚Ó‰ËÚ Í ÒÏÂ˘ÂÌË˛ ˝ÚËı
ÒË„Ì‡ÎÓ‚ ‚ ·ÓÎÂÂ ÒËÎ¸ÌÓÂ ÔÓÎÂ. í‡Í, ‚ 

 

NH

 

-ÔË‡ÁÓ-
ÎËÌÂ (

 

V

 

) ıËÏ. Ò‰‚Ë„ ÒË„Ì‡Î‡ ‚Ó‰ÓÓ‰‡ ÔË ë16
ÒÓÒÚ‡‚ÎflÂÚ 3.58 Ï.‰., ‡ ÔË ë17 – 2.30 Ï.‰. ùÚË
‰‡ÌÌ˚Â Ó‰ÌÓÁÌ‡˜ÌÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó 

 

ˆËÒ

 

-ÍÓÌÙË-
„Û‡ˆËË 16,17-Ò‚flÁË ÍÓÎ¸ˆ‡ 

 

D

 

 Ë ÔË‡ÁÓÎËÌÓ‚Ó„Ó
ˆËÍÎ‡. é‰Ì‡ÍÓ ‚ÓÔÓÒ Ó 

 

α

 

- ËÎË 

 

β

 

-ÍÓÌÙË„Û‡ˆËË Ò‡-
ÏÓ„Ó „ÂÚÂÓˆËÍÎ‡ ‰ÓÎÊÂÌ ·˚Ú¸ Â¯ÂÌ Ò ÔÓÏÓ˘¸˛
êëÄ, ÂÁÛÎ¸Ú‡Ú˚ ÍÓÚÓÓ„Ó ·Û‰ÛÚ ÓÔÛ·ÎËÍÓ‚‡Ì˚
ÔÓÁ‰ÌÂÂ. 

 

O

AcO

 

NNHC(S)C(O)NH

Br

 

NC(S)C(O)NH

N

S

COOEt

Et

NC(S)C(O)NH

N

N

HO

NHC(S)C(O)NH

N

N

HO

NH

N

HO

NH

N

(I)

(II) (IIIa)

(IIIb)

(IV)

(V)

(VI)

ii

iii

i

iv

v

vi

i – NH2NHC(S)C(O)NHPhoBr/AcOH/ÍËÔ.; ii – NH2NHC(S)C(O)NH(C4HS)-2-CO2Et-3-C2H5/AcOH/ÍËÔ.;
iii – NH2NHC(S)C(O)NHC4H4N/Py/AcOH/ÍËÔ.; iv – DMF/10% NaOH/50°C; v – DMF/20% NaOH/ÍËÔ.;
vi – ÔÎ‡‚.

ëıÂÏ‡.

4*
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ä‡ÏÂÌËˆÍËÈ Ë ‰.

ùÍÒÔÂËÏÂÌÚ‡Î¸Ì‡fl ˜‡ÒÚ¸

ëÔÂÍÚ˚ 1ç-, 13ë-üåê (δ, Ï.‰., J, Éˆ) Á‡Â„ËÒÚË-
Ó‚‡Ì˚ Ì‡ ÔË·ÓÂ Bruker AC-300 (‡·Ó˜‡fl ˜‡ÒÚÓÚ‡
300 åÉˆ, ÉÂÏ‡ÌËfl) ‚ DåSO-d6. å‡ÒÒ-ÒÔÂÍÚ˚ Á‡-
ÔËÒ‡Ì˚ Ì‡ ÔË·ÓÂ Kratos (üÔÓÌËfl) Ò ÔflÏ˚Ï ‚‚Ó-
‰ÓÏ Ó·‡Áˆ‡ ‚ ËÒÚÓ˜ÌËÍ Ó·ÎÛ˜ÂÌËfl Ò ̋ ÌÂ„ËÂÈ ËÓÌË-
Á‡ˆËË 70 ˝Ç Ë ÛÔ‡‚Îfl˛˘ËÏ Ì‡ÔflÊÂÌËÂÏ 1.75 ÍÇ.
åÓÌÓÚËÓ„Ë‰‡ÁË‰˚ [14] ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ Ì‡ÏË ·ÂÁ
‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ Ó˜ËÒÚÍË. Ç ‡·ÓÚÂ ÔËÏÂÌflÎË ÍÓÏ-
ÏÂ˜ÂÒÍË ‰ÓÒÚÛÔÌ˚Â Â‡ÍÚË‚˚ ÙËÏ˚ “Acros”. ÑÎfl
ıÓÏ‡ÚÓ„‡ÙËË Ì‡ ÍÓÎÓÌÍ‡ı Ë ‚ ÚÓÌÍÓÏ ÒÎÓÂ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË SILPEARL (óÂıËfl). 

20-[2'-(2-ÅÓÏ‡ÌËÎËÌÓ)-2'-ÓÍÒÓ˝Ú‡ÌÚËÓÌÓ„Ë‰‡-
ÁÓÌ] 3b-‡ˆÂÚÓÍÒËÔÂ„Ì‡-5,16-‰ËÂÌ-20-ÓÌ‡ (II). ê‡Ò-
Ú‚Ó 356 Ï„ (1 ÏÏÓÎ¸) ‡ˆÂÚ‡Ú‡ ‰Â„Ë‰ÓÔÂ„ÌÂÌÓÎÓÌ‡
(I) Ë 301 Ï„ (1.1 ÏÏÓÎ¸) ÚËÓ„Ë‰‡ÁË‰‡ 2-·ÓÏÙÂÌËÎ-
ÚËÓÓÍÒ‡ÏËÌÓ‚ÓÈ ÍËÒÎÓÚ˚ ‚ 7 ÏÎ ÎÂ‰flÌÓÈ AcOH ÍË-
ÔflÚËÎË 4 ˜. á‡ÚÂÏ Â‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÓıÎ‡Ê‰‡ÎË,
‰Ó·‡‚ÎflÎË 10 ÏÎ ‚Ó‰˚ Ë ÓÒÚ‡‚ÎflÎË Ì‡ ÌÓ˜¸. é·‡ÁÓ-
‚‡‚¯ËÈÒfl ÓÒ‡‰ÓÍ ÓÚÙËÎ¸ÚÓ‚˚‚‡ÎË, ÔÓÏ˚‚‡ÎË
‚Ó‰ÓÈ, „ÂÔÚ‡ÌÓÏ Ë ÒÛ¯ËÎË ‚ ‚‡ÍÛÛÏÂ. èÓÎÛ˜‡ÎË
400 Ï„ ÒÏÂÒË, ÔÓÒÎÂ Ó˜ËÒÚÍË ÍÓÚÓÓÈ Ì‡ ÍÓÎÓÌÍÂ Ò
SILPEARL (˝ÚËÎ‡ˆÂÚ‡Ú–„ÂÍÒ‡Ì, 1 : 1) ‚˚‰ÂÎflÎË
250 Ï„ (‚˚ıÓ‰ 41%) „Ë‰‡ÁÓÌ‡ (II), Ú. ÔÎ. 185–186°ë.
ç‡È‰ÂÌÓ, %: ë 60.55; ç 6.31; N 6.79. C31H38BrN3O3S.
Ç˚˜ËÒÎÂÌÓ, %: ë 60.78; ç 6.25; N 6.86. ëÔÂÍÚ 1ç-
üåê: 1.10 (6 ç, Ò, ç18 Ë ç19); 2.05 (3 ç, Ò, ç21); 2.30
(3 ç, Ò, éÄÒ); 4.61 (1 ç, Ï, H3); 5.40 (1 ç, Ò, H6); 6.50
(1 ç, Ï, H16); 7.09 (1 ç, Ï, J 7.25, ‡ÓÏ.); 7.39 (1 ç, Ï,
J 7.76, ‡ÓÏ.); 7.62 (1 ç, ‰, J 7.74, ‡ÓÏ.); 8.40 (1 ç, ‰,
J 7.76, ‡ÓÏ.); 10.80 (1 ç, Ò, NH); 11.75 (1 ç, Ò, NH).
å‡ÒÒ-ÒÔÂÍÚ, m/z : 612 [M+]; 472 [M+ – 80 – 60]. 

3b-ÄˆÂÚËÎÓÍÒË-1'-[2''-ÓÍÒÓ-2''-(5-˝ÚËÎ-3-˝ÚÓÍ-
ÒËÍ‡·ÓÌËÎÚËÓÎÂÌ-2-ËÎ‡ÏËÌÓ)]˝Ú‡ÌÚËÓÌ-3'-ÏÂÚËÎ-
‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-d]ÔË‡ÁÓÎËÌ (IIIa). ê‡ÒÚ‚Ó
ÒÓÂ‰ËÌÂÌËfl (I) (356 Ï„, 1 ÏÏÓÎ¸) Ë ÚËÓ„Ë‰‡ÁË‰‡ (5-
˝ÚËÎ-3-˝ÚÓÍÒËÍ‡·ÓÌËÎÚËÓÎÂÌ-2-ËÎ)ÚËÓÓÍÒ‡ÏËÌÓ-
‚ÓÈ ÍËÒÎÓÚ˚ (331 Ï„, 1.1 ÏÏÓÎ¸) ‚ 7 ÏÎ ÎÂ‰flÌÓÈ
ÄÒéç ÍËÔflÚËÎË 3 ˜ Ë Á‡ÚÂÏ ‰Ó·‡‚ÎflÎË 10 ÏÎ ‚Ó‰˚.
Ç˚Ô‡‚¯ËÈ ÓÒ‡‰ÓÍ ÓÚÙËÎ¸ÚÓ‚˚‚‡ÎË, ÔÓÏ˚‚‡ÎË
‚Ó‰ÓÈ (3 × 15 ÏÎ), „ÂÔÚ‡ÌÓÏ, ÒÛ¯ËÎË Ì‡ ‚ÓÁ‰ÛıÂ.
éÒÚ‡ÚÓÍ Ï‡ÒÒÓÈ 470 Ï„ ıÓÏ‡ÚÓ„‡ÙËÓ‚‡ÎË Ì‡
ÍÓÎÓÌÍÂ, ˝Î˛ÂÌÚ ˝ÚËÎ‡ˆÂÚ‡Ú–„ÂÍÒ‡Ì, 1 : 3. èÓÎÛ˜‡-
ÎË 350 Ï„ (56%) ÔÓËÁ‚Ó‰ÌÓ„Ó ÔË‡ÁÓÎËÌ‡ (IIIa),
Ú. ÔÎ. 135–137°ë. ç‡È‰ÂÌÓ, %: ë 63.95; ç 7.20;
N 6.39. C34H45N3O5S2. Ç˚˜ËÒÎÂÌÓ, %: ë 63.82;
ç 7.09; N 6.57. ëÔÂÍÚ 1ç-üåê: 1.00 (3 ç, Ò, ç18);
1.05 (3 ç, Ò, ç19); 1.30 (6 ç, Ò, 2ëç2ëç3); 2.05 (3 ç,
Ò, ç21); 2.13 (3 ç Ò, éÄÒ); 2.75 (2 ç, Ï, ëç2ëç3);
3.20 (1 ç, ‰, J 8 .45, ç17); 4.30 (2 H, Ï, ëç2ëç3); 4.60
(1 ç, Ï, ç3); 5.15 (1 ç, Ï, J 7.73, ç16); 5.40 (1 ç, Ò,
ç6); 6.89 (1 ç, Ò, ÚËÓÙÂÌ); 11.32 (1 ç, Ò, NH). å‡ÒÒ-
ÒÔÂÍÚ, m/z : 639 [M+]; 370 [M+ – 269]. 

3b-ÄˆÂÚËÎÓÍÒË-1'-[2''-ÓÍÒÓ-2''-(2-ÔËË‰ËÌËÎ‡ÏË-
ÌÓ)]˝Ú‡ÌÚËÓÌ-3'-ÏÂÚËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-d]ÔË‡-
ÁÓÎËÌ (IIIb). ê‡ÒÚ‚Ó ÒÓÂ‰ËÌÂÌËfl (I) (356 Ï„, 1 ÏÏÓÎ¸)
Ë ÚËÓ„Ë‰‡ÁË‰‡ (2-ÔËË‰ËÌËÎ)ÚËÓÓÍÒ‡ÏËÌÓ‚ÓÈ ÍËÒ-
ÎÓÚ˚ (215 Ï„, 1.1 ÏÏÓÎ¸) ‚ 7 ÏÎ ‡·Ò. ÔËË‰ËÌ‡ ÍËÔfl-

ÚËÎË 3 ˜ ‚ ÔËÒÛÚÒÚ‚ËË Í‡Ú‡ÎËÚË˜ÂÒÍÓ„Ó ÍÓÎË˜ÂÒÚ‚‡
ÎÂ‰flÌÓÈ AcOH. á‡ÚÂÏ Â‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÓıÎ‡Ê‰‡-
ÎË, ‰Ó·‡‚ÎflÎË ‚Ó‰Û (10 ÏÎ), ̋ ÍÒÚ‡„ËÓ‚‡ÎË ̋ ÚËÎ‡ˆÂ-
Ú‡ÚÓÏ (3 × 7 ÏÎ). é„‡ÌË˜ÂÒÍËÂ ÒÎÓË Ó·˙Â‰ËÌflÎË,
ÔÓÏ˚‚‡ÎË 2% çël, ‡ Á‡ÚÂÏ ‚Ó‰ÓÈ. ëÛ¯ËÎË MgSO4,
Û‰‡ÎflÎË ‡ÒÚ‚ÓËÚÂÎË, ËÁ 450 Ï„ ÔÓÎÛ˜ÂÌÌÓ„Ó ÓÒÚ‡Ú-
Í‡ ÏÂÚÓ‰ÓÏ íëï (˝ÚËÎ‡ˆÂÚ‡Ú–„ÂÍÒ‡Ì, 1 : 1) ‚˚‰ÂÎfl-
ÎË 270 Ï„ (50.5%) ÔÓËÁ‚Ó‰ÌÓ„Ó ÔË‡ÁÓÎËÌ‡ (IIIb),
Ú. ÔÎ. 130–132°ë (·ÂÌÁÓÎ). ç‡È‰ÂÌÓ, %: ë 67.5;
ç 7.27; N 10.38. C30H38N4O3S. Ç˚˜ËÒÎÂÌÓ, %: ë 67.39;
ç 7.16; N 10.48. ëÔÂÍÚ 1ç-üåê: 0.98 (3 ç, Ò, H18);
1.00 (3 ç, Ò, ç19); 2.03 (3 ç, Ò, ç21); 2.13 (3 ç, Ò, éÄÒ);
3.05 (1 ç, ‰, JH17,H16 8.3, ç17); 4.60 (1 ç, Ï, ç3); 5.40
(1 ç, Ò, ç6); 5.02 (1 ç, Ï, J 8.0, ç16); 7.04 (1 ç, Ï, Py);
7.75 (1 ç, Ï, J 7.05, Py); 8.20–8.40 (2 ç, ‰, Py); 9.00
(1 ç, Ò, NH). ëÔÂÍÚ 13ë-üåê: 183.006 (ë=S); 169.704
(C=O, éÄÒ); 166.138 (ë=é, O=C–NH); 164.559 (ë Py);
151.684 (ëç Py); 138.271 (ëç Py); 121.821 (ëç Py).
å‡ÒÒ-ÒÔÂÍÚ, m/z : 370 [M+ – 164]. 

3b-ÉË‰ÓÍÒË-1'-[2''-ÓÍÒÓ-2''-(2-ÔËË‰ËÌËÎ‡ÏË-
ÌÓ)]˝Ú‡ÌÚËÓÌ-3'-ÏÂÚËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[17,16-d]ÔË‡-
ÁÓÎËÌ (IV). ê‡ÒÚ‚Ó 3-‡ˆÂÚ‡Ú‡ ÔË‡ÁÓÎËÌ‡ (IIIb)
(53.4 Ï„, 0.1 ÏÏÓÎ¸) ‚ 2 ÏÎ DMF Ë 3 ÏÎ 10% NaOH Ì‡-
„Â‚‡ÎË ÔË 50°ë ‚ ÚÂ˜ÂÌËÂ 7 ˜. êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸
‡Á·‡‚ÎflÎË ‚Ó‰ÓÈ, ‚˚Ô‡‚¯ËÈ ÓÒ‡‰ÓÍ ÓÚ‰ÂÎflÎË, ÔÓ-
Ï˚‚‡ÎË ‚Ó‰ÓÈ, „ÂÔÚ‡ÌÓÏ Ë ÒÛ¯ËÎË ‚ ‚‡ÍÛÛÏÂ. èÓÎÛ-
˜‡ÎË 37 Ï„ (75%) 3-„Ë‰ÓÍÒËÔË‡ÁÓÎËÌ‡ (IV), Ú. ÔÎ.
158–159°ë. ç‡È‰ÂÌÓ, %: ë 68.31; ç 7.28; N 11.31.
ë28H36N4O2S. Ç˚˜ËÒÎÂÌÓ, %: ë 68.26; ç 7.37; N 11.37.
ëÔÂÍÚ 1ç-üåê: 0.98 (3 H, c, ç18); 1.01 (3 ç, c, ç19);
2.02 (3 H, Ò, ç21); 3.05 (1 ç, ‰, J 8.3, ç17); 3.51 (1 H, Ï,
ç3); 5.01 (1 ç, Ú, J 8.01, ç16); 5.45 (1 ç, Ò, ç6); 7.04
(1 ç, Ï, Py); 7.74 (1 ç, Ú, J 7.06, êÛ); 8.20–8.45 (2 ç,
‰, êÛ); 9.03 (1 ç, Ò, NH). å‡ÒÒ-ÒÔÂÍÚ, m/z : 492 [M+],
328 [M+ – 164].

3b-ÉË‰ÓÍÒË-3'-ÏÂÚËÎ‡Ì‰ÓÒÚ-5-ÂÌÓ[16,17-d]ÔË-

‡ÁÓÎËÌ (V). ä ‡ÒÚ‚ÓÛ 3-‡ˆÂÚ‡Ú‡ ÔË‡ÁÓÎËÌ‡ (IIIb)
(53.4 Ï„, 0.1 ÏÏÓÎ¸) ‚ 2 ÏÎ DMF ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË
ÔË·‡‚ÎflÎË 3 ÏÎ 20% NaOH. êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÍË-
ÔflÚËÎË 7 ˜, ‡Á·‡‚ÎflÎË ‚Ó‰ÓÈ, ‚˚Ô‡‚¯ËÈ ÓÒ‡‰ÓÍ ÓÚ-
‰ÂÎflÎË, ÔÓÏ˚‚‡ÎË ‚Ó‰ÓÈ ‰Ó ç 7, „ÂÔÚ‡ÌÓÏ Ë ÒÛ¯Ë-
ÎË ‚ ‚‡ÍÛÛÏÂ. èÓÎÛ˜‡ÎË 20 Ï„ (61%) ÔË‡ÁÓÎËÌ‡ (V),
Ú. ÔÎ. 128–130°ë, Á‡ÚÂÏ ÓÚ‚Â‰Â‚‡ÌËÂ Ë ÔÎ‡‚ÎÂÌËÂ Ò
‡ÁÎ. ÔË >250°ë. ç‡È‰ÂÌÓ, %: ë 76.84; ç 9.77; N 8.50.
ë21H32N2O. Ç˚˜ËÒÎÂÌÓ, %: ë 76.78; ç 9.82; N 8.50.
ëÔÂÍÚ 1ç-üåê: 0.75 (3 ç, Ò, ç1); 1.01 (3 ç, Ò, ç19);
1.88 (3 ç, Ò, ç21); 2.30 (1 ç, ‰, J 9.5, ç1); 3.50 (1 ç, Ï,
ç3); 3.58 (1 ç, Ï, ç16); 5.35 (1 ç, Ò, ç6). å‡ÒÒ-ÒÔÂÍÚ,
m/z : 327 [å+]. èÓÒÎÂ ÚÂÏË˜ÂÒÍÓÈ Ó·‡·ÓÚÍË ÒÓÂ‰Ë-
ÌÂÌËfl (IIIb) ÔË 145–150°C ‚ ÚÂ˜ÂÌËÂ ÌÂÒÍÓÎ¸ÍËı ÏË-
ÌÛÚ ÔÓÎÛ˜ÂÌ Ú‚Â‰˚È ÔÓ‰ÛÍÚ (VI), Ú. ‡ÁÎ. >250°ë
(Ï‡ÒÒ-ÒÔÂÍÚ, m/z : 327 [M + 1]), ‚˚‰ÂÎÂÌÌ˚È, Í‡Í Ï˚
ÔÓÎ‡„‡ÂÏ, ‚ ÔÓÚÓÌËÓ‚‡ÌÌÓÈ ÙÓÏÂ (˜ÚÓ Ó·˙flÒÌflÂÚ
ÓÚÒÛÚÒÚ‚ËÂ ÚÓ˜ÍË ÔÎ‡‚ÎÂÌËfl). 
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Acylhydrazones of 20-Keto Steroids and Their Transformations: I. Synthesis
and Properties of 1'-Acyl-Substituted 3'-Methylandrosteno[16,17-d]pyrazolines

A. V. Kamernitsky#, E. I. Chernoburova, V. V. Chertkova, I. V. Zavarzin,
V. N. Yarovenko, and M. M. Krayushkin
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Acetates of 3β-hydroxy-3'-methyl-1'(N)-acylandrost-5-eno[16,17-d]pyrazolines bearing monothiooxamide
acyl groups were synthesized during the study of approaches to the synthesis of 3'-methylandrosteno[16,17-
d]azoles, promising biologically active analogues of 20-keto pregnenanes, and their properties were investigat-
ed. The cyclization of ∆16-20-thiooxamidohydrazones to the corresponding heterocycles was shown to proceed
under rigorous conditions and to depend partially on the nature of the oxamide grouping. The English version
of the paper: Russian Journal of Bioorganic Chemistry, 2007, vol. 33, no. 3; see also http://www.maik.ru

Key words: cyclization, heterocyclic steroids, 3β-hydroxy-3'-methyl-1'(N)-acylandrost-5-eno[16,17-d]pyrazo-
lines, 3β-hydroxy-3'-methylandrost-5-eno[16,17-d]pyrazole, ∆16-20-thiooxamidohydrazones


