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ÑËÚÂÔÂÌÓ‚˚Â ‡ÎÍ‡ÎÓË‰˚ ‡ÍÓÌËÚ‡ÌÓ‚Ó„Ó ÚË-
Ô‡, ÔÓ‰ÛˆËÛÂÏ˚Â ‡ÒÚÂÌËflÏË Ó‰Ó‚ Aconitum Ë
Delphinium, Á‡ÂÍÓÏÂÌ‰Ó‚‡ÎË ÒÂ·fl Í‡Í Í‡‰ËÓ‡Í-
ÚË‚Ì˚Â Ë ÔÒËıÓÚÓÔÌ˚Â ‡„ÂÌÚ˚ [1, 2]. ä ˜ËÒÎÛ ÓÒÓ-
·Ó ÔÂÒÔÂÍÚË‚Ì˚ı ÒÓÂ‰ËÌÂÌËÈ ˝ÚÓ„Ó fl‰‡ ÓÚÌÓÒËÚ-
Òfl Î‡ÔÔ‡ÍÓÌËÚËÌ (

 

I

 

), ËÒÔÓÎ¸ÁÛÂÏ˚È ‚ ‚Ë‰Â „Ë‰Ó-
·ÓÏË‰‡ ‚ Í‡˜ÂÒÚ‚Â ‡ÌÚË‡ËÚÏË˜ÂÒÍÓ„Ó ÒÂ‰ÒÚ‚‡
[1, 3]. åÓ‰ËÙËÍ‡ˆËfl ÏÓÎÂÍÛÎ˚ Î‡ÔÔ‡ÍÓÌËÚËÌ‡
ÔÓÁ‚ÓÎËÎ‡ ÔÓ‚˚ÒËÚ¸ ‡ÌÚË‡ËÚÏË˜ÂÒÍÛ˛ ‡ÍÚË‚-
ÌÓÒÚ¸ [4]. Ç Ì‡ÒÚÓfl˘ÂÏ ÒÓÓ·˘ÂÌËË ÓÔËÒ‡Ì ÒËÌÚÂÁ
ÒÓÂ‰ËÌÂÌËÈ ÌÓ‚ÓÈ „ÛÔÔ˚ – ‡ˆÂÚËÎÂÌÓ‚˚ı ÔÓËÁ-
‚Ó‰Ì˚ı ‰ËÚÂÔÂÌÓ‚˚ı ‡ÎÍ‡ÎÓË‰Ó‚. èË ˝ÚÓÏ ÒÛ-
˘ÂÒÚ‚ÛÂÚ ˆÂÎ¸: Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚ – ÔÓÒÎÂ‰ËÚ¸
‚ÎËflÌËÂ ‡ˆÂÚËÎÂÌÓ‚˚ı Ù‡„ÏÂÌÚÓ‚ Ì‡ ·‡ÁÓ‚Û˛
‡ÌÚË‡ËÚÏË˜ÂcÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ‡ÎÍ‡ÎÓË‰‡, Ò ‰Û-
„ÓÈ – ÔÂ‰ÔËÌflÚ¸ ÔÓÔ˚ÚÍÛ ‚˚‚ÂÒÚË ÔÓËÁ‚Ó‰Ì˚Â
‰ËÚÂÔÂÌÓ‚˚ı ‡ÎÍ‡ÎÓË‰Ó‚ ‚ „ÛÔÔÛ ÔÓÚË‚ÓÓÔÛ-
ıÓÎÂ‚˚ı ‡„ÂÌÚÓ‚. ÄˆÂÚËÎÂÌÓ‚˚Â ÔÓËÁ‚Ó‰Ì˚Â
‡ÁÎË˜Ì˚ı ÒÚÛÍÚÛÌ˚ı ÚËÔÓ‚, ‚ ÚÓÏ ˜ËÒÎÂ Ë
‡ÁÓÚÒÓ‰ÂÊ‡˘ËÂ ÒÓÂ‰ËÌÂÌËfl ‡ÒÒÏ‡ÚË‚‡˛ÚÒfl ‚
Í‡˜ÂÒÚ‚Â ÔÓÚË‚Ó‡ÍÓ‚˚ı ‡„ÂÌÚÓ‚ [5]. 

èÓÒÍÓÎ¸ÍÛ ‚ Í‡˜ÂÒÚ‚Â ·‡ÁÓ‚ÓÈ Â‡ÍˆËË Ï˚ ËÁ-
·‡ÎË ÍÓÒÒ-ÒÓ˜ÂÚ‡ÌËÂ ‡ËÎ„‡ÎÓ„ÂÌË‰Ó‚ Ò ‡ˆÂÚË-
ÎÂÌ‡ÏË, ÚÓ Â˘Â Ó‰ÌËÏ ‰Ó‚Ó‰ÓÏ, ÓÔÂ‰ÂÎË‚¯ËÏ
Ì‡¯ ËÌÚÂÂÒ Í ÛÍ‡Á‡ÌÌ˚Ï ÔÂ‚‡˘ÂÌËflÏ, fl‚ÎflÂÚ-
Òfl ËÁÛ˜ÂÌËÂ ‚ÓÁÏÓÊÌÓÒÚË ÔËÎÓÊÂÌËfl ÍÓÒÒ-ÒÓ-
˜ÂÚ‡ÌËfl, Í‡Ú‡ÎËÁËÛÂÏÓ„Ó ÍÓÏÔÎÂÍÒÌ˚ÏË ÒÓÎflÏË
Ô‡ÎÎ‡‰Ëfl, Í ÒÓÂ‰ËÌÂÌËflÏ ÒÎÓÊÌÓ„Ó ÒÚÓÂÌËfl. éÚ-
ÏÂÚËÏ, ˜ÚÓ ÌË Â‡ÍˆËfl ïÂÍ‡, ÌË Â‡ÍˆËfl ëÓÌÓ„‡-
¯Ëa [6] Ì‡ Ú‡ÍËı ÏÛÎ¸ÚËÙÛÌÍˆËÓÌ‡Î¸Ì˚ı ‚Â˘Â-
ÒÚ‚‡ı, Í‡ÍËÏË fl‚Îfl˛ÚÒfl ‰ËÚÂÔÂÌÓ‚˚Â ‡ÎÍ‡ÎÓË-
‰˚, ÌÂ ÔÓ‚Ó‰ËÎË. 

å˚ ‡Á‡·ÓÚ‡ÎË ÏÂÚÓ‰˚ ·ÓÏËÓ‚‡ÌËfl Ë
ËÓ‰ËÓ‚‡ÌËfl Î‡ÔÔ‡ÍÓÌËÚËÌ‡ I, ÔÓÁ‚ÓÎË‚¯ËÂ ÔÓ-
ÎÛ˜ËÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ 5'-·ÓÏ-(

 

II

 

)- Ë 5'-ËÓ‰-
(

 

III

 

)-ÔÓËÁ‚Ó‰Ì˚Â, ÌÂÓ·ıÓ‰ËÏ˚Â ‚ Í‡˜ÂÒÚ‚Â
ÒÛ·ÒÚ‡ÚÓ‚ (ÒıÂÏ‡). ÅÓÏËÓ‚‡ÌËÂ – 

 

I

 

 ·ÓÏÓÏ ‚
ÍÓÌˆÂÌÚËÓ‚‡ÌÌÓÈ ÒÓÎflÌÓÈ ÍËÒÎÓÚÂ (ÏÓÎ¸ÌÓÂ
ÒÓÓÚÌÓ¯ÂÌËÂ ‡ÎÍ‡ÎÓË‰/·ÓÏ 

 

≈

 

 1:1.2) ÔË‚Ó‰ËÚ Í
·ÓÏË‰Û 

 

II

 

 Ò ‚˚ıÓ‰ÓÏ 76%. Ç Í‡˜ÂÒÚ‚Â ÔÓ·Ó˜ÌÓ-
„Ó ÔÓ‰ÛÍÚ‡ ‚˚‰ÂÎÂÌ N-‰ÂÁ‡ˆÂÚËÎ-3',5'-‰Ë·ÓÏ-
Î‡ÔÔ‡ÍÓÌËÚËÌ 

 

IV

 

 (‚˚ıÓ‰ 4%). èflÏÓÂ ËÓ‰ËÓ-
‚‡ÌËÂ Î‡ÔÔ‡ÍÓÌËÚËÌ‡ ‰ÂÈÒÚ‚ËÂÏ ıÎÓËÒÚÓ„Ó
ËÓ‰‡ ‚ ÄÒéç ‚ ÛÒÎÓ‚Ëflı ‡·ÓÚ˚ [7] ÔÓ‚ÂÒÚË ÌÂ
Û‰‡ÎÓÒ¸. é‰Ì‡ÍÓ N-‰ÂÁ‡ˆÂÚËÎÎ‡ÔÔ‡ÍÓÌËÚËÌ 

 

V

 

‰‡ÂÚ 5'-ËÓ‰-N-‰ÂÁ‡ˆÂÚËÎÎ‡ÔÔ‡ÍÓÌËÚËÌ 

 

VI

 

 Ò ‚˚-
ıÓ‰ÓÏ 74%. ÄˆËÎËÓ‚‡ÌËÂ ËÓ‰Ë‰‡ 

 

VI

 

 ÛÍÒÛÒÌ˚Ï
‡Ì„Ë‰Ë‰ÓÏ ÔË‚Ó‰ËÚ Í 5'-ËÓ‰Î‡ÔÔ‡ÍÓÌËÚËÌÛ 

 

III

 

(‚˚ıÓ‰ 96%). 

ç‡ÏË ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ 5'-ËÓ‰Î‡ÔÔ‡ÍÓÌËÚËÌ 

 

III

 

„Î‡‰ÍÓ ÍÓÌ‰ÂÌÒËÛÂÚÒfl Ò ÚÂÏËÌ‡Î¸Ì˚ÏË ‡ˆÂÚËÎÂ-
Ì‡ÏË – 2-ÔÓÔËÌ-1-ÓÎÓÏ, 2-ÏÂÚËÎ-3-·ÛÚËÌ-2-ÓÎÓÏ,
ÙÂÌËÎ‡ˆÂÚËÎÂÌÓÏ Ë 5-˝ÚËÌËÎÔËËÏË‰ËÌÓÏ ‚ ·ÂÌ-
ÁÓÎ¸ÌÓÏ ‡ÒÚ‚ÓÂ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‚ Í‡˜ÂÒÚ‚Â Í‡-
Ú‡ÎËÁ‡ÚÓÓ‚ ‰ËıÎÓÓ(

 

·ËÒ

 

-ÚËÙÂÌËÎÙÓÒÙËÌ)Ô‡Î-
Î‡‰Ëfl Ë ËÓ‰Ë‰‡ ÏÂ‰Ë Ë ÚË˝ÚËÎ‡ÏËÌ‡ ‚ Í‡˜ÂÒÚ‚Â
ÓÒÌÓ‚‡ÌËfl. èË ˝ÚÓÏ Ó·‡ÁÛ˛ÚÒfl cÓÓÚ‚ÂÚÒÚ‚Û˛-
˘ËÂ ‡ˆÂÚËÎÂÌËÎÎ‡ÔÔ‡ÍÓÌËÚËÌ˚ 

 

VII

 

–

 

X

 

 (‚˚ıÓ‰
67–76%) (ÒıÂÏ‡). çÂÓ·ıÓ‰ËÏÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÔÓ-
Ô˚ÚÍ‡ Á‡ÏÂÌËÚ¸ 5'-ËÓ‰Î‡ÔÔ‡ÍÓÌËÚËÌ 

 

III

 

 5'-·ÓÏ-
Î‡ÔÔ‡ÍÓÌËÚËÌÓÏ 

 

II

 

 ‚ Â‡ÍˆËË Ò ÙÂÌËÎ‡ˆÂÚËÎÂ-
ÌÓÏ Ò ˆÂÎ¸˛ ÔÓÎÛ˜ÂÌËfl ÒÓÂ‰ËÌÂÌËfl 

 

IX

 

 ÓÍ‡Á‡-
Î‡Ò¸ ·ÂÁÛÒÔÂ¯ÌÓÈ: Ó·‡ÁÓ‚˚‚‡Î‡Ò¸
ÚÛ‰ÌÓ‡Á‰ÂÎËÏ‡fl ÒÏÂÒ¸ ËÒıÓ‰ÌÓ„Ó ÒÓÂ‰ËÌÂÌËfl
Ë ‡ˆÂÚËÎÂÌÓ‚Ó„Ó ÔÓËÁ‚Ó‰ÌÓ„Ó ‚ ÒÓÓÚÌÓ¯ÂÌËË

 

≈

 

2:3 (ÔÓ ‰‡ÌÌ˚Ï ÒÔÂÍÚ‡ èåê). èË˜ËÌ‡ ÌÂÛ‰‡-
˜Ë, ‚ÂÓflÚÌÓ, Ò‚flÁ‡Ì‡ Ò ·ÓÎÂÂ ÌËÁÍÓÈ ‡ÍÚË‚ÌÓ-
ÒÚ¸˛ ‡ÚÓÏ‡ ·ÓÏ‡ ‚ ÒÓÂ‰ËÌÂÌËË 

 

II

 

 ÔÓ Ò‡‚ÌÂÌË˛
Ò ‡ÚÓÏÓÏ ËÓ‰‡ ‚ ÒÓÂ‰ËÌÂÌËË 

 

III

 

. 
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Ç‡ÒËÎÂ‚ÒÍËÈ 

 

Ë ‰

 

.

 

ëıÂÏ‡

 

í‡ÍËÏ Ó·‡ÁÓÏ, Â‡ÍˆËÂÈ ëÓÌÓ„‡¯Ë‡ ‚ÔÂ-
‚˚Â ÔÓÎÛ˜ÂÌ˚ ÔÓËÁ‚Ó‰Ì˚Â Î‡ÔÔ‡ÍÓÌËÚËÌ‡ 

 

I

 

, ÒÓ-
‰ÂÊ‡˘ËÂ ‡ˆÂÚËÎÂÌÓ‚˚Â Á‡ÏÂÒÚËÚÂÎË ‚ ‡ÓÏ‡ÚË-
˜ÂÒÍÓÏ ÍÓÎ¸ˆÂ. ùÚ‡ Â‡ÍˆËfl ‚ ÔËÎÓÊÂÌËË Í ‰Ë-
ÚÂÔÂÌÓ‚˚Ï ‡ÎÍ‡ÎÓË‰‡Ï ÓÚÍ˚‚‡ÂÚ ¯ËÓÍËÂ
‚ÓÁÏÓÊÌÓÒÚË ÔÓÎÛ˜ÂÌËfl ÌÓ‚ÓÈ „ÛÔÔ˚ ÒÓÂ‰ËÌÂ-
ÌËÈ, ÔÓÚÂÌˆË‡Î¸ÌÓ ÔÂÒÔÂÍÚË‚Ì˚ı ‚ Í‡˜ÂÒÚ‚Â
·ËÓÎÓ„Ë˜ÂÒÍË ‡ÍÚË‚Ì˚ı ‡„ÂÌÚÓ‚ ÏÂ‰ËˆËÌÒÍÓ„Ó
Ì‡ÁÌ‡˜ÂÌËfl.

 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

 

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡ÎË 2-ÔÓÔËÌ-1-ÓÎ, 2-ÏÂ-
ÚËÎ-3-·ÛÚËÌ-2-ÓÎ Ë ÙÂÌËÎ‡ˆÂÚËÎÂÌ ÙËÏ “Merck”,
“Fluka” Ë “Aldrich” ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. 5-ùÚËÌËÎÔË-
ËÏË‰ËÌ ÔÓÎÛ˜‡ÎË ÔÓ ÏÂÚÓ‰Û [8], PdCl

 

2

 

(PPh

 

3

 

)

 

2

 

 ÒËÌ-
ÚÂÁËÓ‚‡ÎË ÒÔÓÒÓ·ÓÏ [9]. íÂÏÔÂ‡ÚÛ˚ ÔÎ‡‚ÎÂ-
ÌËfl ÓÔÂ‰ÂÎflÎË Ì‡ ‡ÔÔ‡‡ÚÂ Kofler. àä-ÒÔÂÍÚ˚
Á‡ÔËÒ˚‚‡ÎË Ì‡ ÒÔÂÍÚÓÏÂÚÂ Vector 22 ‚ Ú‡·ÎÂÚ-
Í‡ı Ò äÇr, ìî-ÒÔÂÍÚ˚ – Ì‡ ÒÔÂÍÚÓÙÓÚÓÏÂÚÂ
Specord UV-Vis ‚ ˝Ú‡ÌÓÎÂ (

 

c

 

 = 10

 

–4

 

 ÏÓÎ¸/Î). å‡ÒÒ-
ÒÔÂÍÚ˚ ËÁÏÂflÎË Ì‡ ÒÔÂÍÚÓÙÓÚÓÏÂÚÂ ‚˚ÒÓÍÓ-
„Ó ‡ÁÂ¯ÂÌËfl Finnigan MAT-8200, ùì, 70 ˝Ç.
ëÔÂÍÚ˚ üåê Á‡ÔËÒ˚‚‡ÎË Ì‡ ÔË·Ó‡ı Bruker
Äå-400 (

 

1

 

ç – 400.13 åÉˆ, 

 

13

 

ë – 100.61 åÉˆ) ‰Îfl
10%-Ì˚ı ‡ÒÚ‚ÓÓ‚ CDCl

 

3

 

 ÔË 25 °ë. ïËÏË˜ÂÒÍËÂ
Ò‰‚Ë„Ë (Ï.‰.) ËÁÏÂflÎË ÓÚÌÓÒËÚÂÎ¸ÌÓ ÓÒÚ‡ÚÓ˜Ì˚ı
ÒË„Ì‡ÎÓ‚ ‡ÒÚ‚ÓËÚÂÎfl: ëçël

 

3

 

 (

 

δ

 

H

 

 7.24 Ë 

 

δ

 

C

 

76.90

 

 

 

Ï.‰.). åÛÎ¸ÚËÔÎÂÚÌÓÒÚ¸ ÒË„Ì‡ÎÓ‚ ‚ ÒÔÂÍÚ‡ı
üåê 

 

13

 

ë ÓÔÂ‰ÂÎflÎË ÔË Á‡ÔËÒË ‚ ÂÊËÏÂ J-ÏÓ‰Û-
ÎflˆËË (JMOD) Ë Ò ‚ÌÂÂÁÓÌ‡ÌÒÌ˚Ï Ó·ÎÛ˜ÂÌËÂÏ
ÔÓÚÓÌÓ‚ (off-rÂsonance). éÚÌÂÒÂÌËÂ ÒË„Ì‡ÎÓ‚ ‡ÚÓ-
ÏÓ‚ Û„ÎÂÓ‰‡ ‡ÓÏ‡ÚË˜ÂÒÍËı ÍÓÎÂˆ ‚ ÒÔÂÍÚ‡ı
üåê 

 

13

 

ë ÒÓÂ‰ËÌÂÌËÈ 

 

VII

 

 Ë 

 

VIII

 

 ‚˚ÔÓÎÌÂÌ˚ ÔÓ ‡‰-
‰ËÚË‚ÌÓÈ ÒıÂÏÂ [10] Ò Û˜ÂÚÓÏ ÁÌ‡˜ÂÌËÈ ıËÏË˜Â-

ÒÍËı Ò‰‚Ë„Ó‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡
‰Îfl Î‡ÔÔ‡ÍÓÌËÚËÌ‡ 

 

I

 

 [11] Ë ÏÂÚËÎ-2-‡ˆÂÚËÎ‡ÏËÌÓ-
·ÂÌÁÓ‡Ú‡ [12], ‡ Ú‡ÍÊÂ ËÌÍÂÏÂÌÚÓ‚ „ÛÔÔ˚ –
ë

 

≡

 

ë–ëç

 

2

 

éç, ‡ÒÒ˜ËÚ‡ÌÌ˚ı Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ıËÏË˜ÂÒÍËı Ò‰‚Ë„Ó‚ (

 

δ

 

C

 

) ‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡ ‡ÓÏ‡-
ÚË˜ÂÒÍËı ̂ ËÍÎÓ‚ ·ÂÌÁÓÎ‡ (128.7) Ë 1-ÙÂÌËÎ-1-ÔÓ-
ÔËÌ-3-ÓÎ‡ [13] [122.6 (C1), 131.6 (C2,6), 128.2 (C3,5)
Ë 128.2 (ë4)]. éÚÌÂÒÂÌËÂ ÒË„Ì‡ÎÓ‚ ‚ ÒÔÂÍÚ‡ı üåê

 

1

 

ç Ë 

 

13

 

ë ‰Îfl ÔÓÎËˆËÍÎË˜ÂÒÍÓ„Ó ÓÒÚÓ‚‡ ÒÓÂ‰ËÌÂÌËÈ

 

VII

 

–

 

X

 

 Ò‰ÂÎ‡ÌÓ ÔÛÚÂÏ ÒÓÔÓÒÚ‡‚ÎÂÌËfl Ò ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘ËÏË ÒÔÂÍÚ‡ÏË Î‡ÔÔ‡ÍÓÌËÚËÌ‡ 

 

I

 

 [11] Í‡Í
ÍÎ˛˜Â‚Ó„Ó ÒÓÂ‰ËÌÂÌËfl. ÇÒÎÂ‰ÒÚ‚ËÂ ÒÎÓÊÌÓÒÚË
ÓÚÌÂÒÂÌËfl ‚ÒÂı ÒË„Ì‡ÎÓ‚ ‚ ÒÔÂÍÚ‡ı üåê 

 

1

 

ç ‰Îfl
ÛÍ‡Á‡ÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ÔË‚Â‰ÂÌ˚ ‰‡ÌÌ˚Â ı‡‡Í-
ÚÂÌ˚ı ÒË„Ì‡ÎÓ‚. 

 

4-

 

b

 

-(2-ÄˆÂÚËÎ‡ÏËÌÓ-5-·ÓÏ·ÂÌÁÓËÎÓÍÒË)-20-
˝ÚËÎ-1

 

a

 

,14

 

a

 

,16

 

b

 

-ÚËÏÂÚÓÍÒË-‡ÍÓÌËÚ‡Ì–8,9-‰Ë-
ÓÎ(II).

 

 ëÓÂ‰ËÌÂÌËÂ 

 

II

 

 ÔÓÎÛ˜‡˛Ú ·ÓÏËÓ‚‡ÌËÂÏ
Î‡ÔÔ‡ÍÓÌËÚËÌ‡ 

 

I

 

 ‚ ÒÓÎflÌÓÈ ÍËÒÎÓÚÂ. ÑÎfl ˝ÚÓ„Ó „Ó-
ÚÓ‚flÚ ‡ÒÚ‚Ó˚ ‰‚Ûı ‚Â˘ÂÒÚ‚ – A Ë B, ‡ Á‡ÚÂÏ Ëı
ÒÏÂ¯Ë‚‡˛Ú.

ê‡ÒÚ‚Ó A ä 57 ÏÎ ÍÓÌˆÂÌÚËÓ‚‡ÌÌÓÈ ÒÓÎfl-
ÌÓÈ ÍËÒÎÓÚ˚ (

 

d

 

 = 1.19) ÔË·‡‚Îfl˛Ú ÔÓˆËflÏË ÔË
ÔÂÂÏÂ¯Ë‚‡ÌËË 22.4 „ (38.3 ÏÏÓÎ¸) ÔÓÓ¯ÍÓÓ·-
‡ÁÌÓ„Ó Î‡ÔÔ‡ÍÓÌËÚËÌ‡ 

 

I

 

, Ì‡·Î˛‰‡˛Ú ÒÎ‡·Ó ˝ÍÁÓ-
ÚÂÏË˜ÂÒÍÛ˛ Â‡ÍˆË˛ Ë Ó·‡ÁÓ‚‡ÌËÂ „ÂÎfl. èË
ÔÂÂÏÂ¯Ë‚‡ÌËË ‚ ÚÂ˜ÂÌËÂ 45 ÏËÌ „ÂÎ¸ ‡ÒÚ‚Ófl-
ÂÚÒfl.

ê‡ÒÚ‚Ó Ç. ä Ì‡‚ÂÒÍÂ 7.38 „ (46.2 ÏÏÓÎ¸) Br

 

2

 

ÔËÎË‚‡ÎË 45 ÏÎ ÍÓÌˆÂÌÚËÓ‚‡ÌÌÓÈ ÒÓÎflÌÓÈ
ÍËÒÎÓÚ˚ (

 

d

 

 = 1.19) ÔË ‡ÍÚË‚ÌÓÏ ÔÂÂÏÂ¯Ë‚‡ÌËË.
ê‡ÒÚ‚Ó Ç ÔË·‡‚Îfl˛Ú ÔÓˆËflÏË (ÔÓ 

 

≈

 

3 ÏÎ) Í
‡ÒÚ‚ÓÛ Ä (ÚÂÏÔÂ‡ÚÛ‡ 25°ë). èË ̋ ÚÓÏ Ó·‡ÁÛ-
ÂÚÒfl Ó·ËÎ¸Ì˚È, ÒÎËÔ‡˛˘ËÈÒfl ‚ ÍÓÏÍË ·Û˚È ÓÒ‡-

N

N

H3CO

OH

OCH3

OCH3

O

HO

NCH2

H3C

C OC

NHAc

C
R

H3CO

OH

OCH3

OCH3

O

HO

NCH2

H3C

C OR1

R2
NHX

III HC≡CR

Pd(PPh3)2Cl2
Cul, Et3N

C6H6

I–VI VII–X

1

1∑

∑
∑

∑

X = Ac, R1 = R2 = H (I);
X = Ac, R1 = Br,  R2 = H (II);
X = Ac, R1 = I,  R2 = H (III);
X = H, R1 = R2 = Br (IV);
X = R1 = R2 = H (V);
X = R1 = H, R1 = I (VI).

R = CH2OH (VII);
R = C(CH3)2OH (VIII);
R = Ph (IX);

R = (X).
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‰ÓÍ. èÓÒÎÂ ÔË·‡‚ÎÂÌËfl ‚ÒÂ„Ó ÍÓÎË˜ÂÒÚ‚‡ ·ÓÏ‡
ÒÏÂÒ¸ ËÌÚÂÌÒË‚ÌÓ ‚ÒÚflıË‚‡˛Ú ‚ ÚÂ˜ÂÌËÂ 

 

≈

 

1 ˜ ‰Ó
‡ÒÚ‚ÓÂÌËfl ÓÒ‡‰Í‡, Á‡ÚÂÏ ‡Á·‡‚Îfl˛Ú 350 ÏÎ ‚Ó-
‰˚. ä ÒÏÂÒË ÔËÎË‚‡˛Ú ÔÓˆËflÏË (3

 

 × 

 

50 ÏÎ) 25%-
Ì˚È ‡ÒÚ‚Ó ‡ÏÏË‡Í‡ ‰Ó pH 8 (13–15°ë) Ë Á‡ÚÂÏ
˝ÍÒÚ‡„ËÛ˛Ú ıÎÓËÒÚ˚Ï ÏÂÚËÎÂÌÓÏ (5ı50 ÏÎ).
é„‡ÌË˜ÂÒÍËÂ ˝ÍÒÚ‡ÍÚ˚ ÍÓÌˆÂÌÚËÛ˛Ú ‚ ‚‡ÍÛ-
ÛÏÂ, ÓÒÚ‡ÚÓÍ ‚˚ÒÛ¯Ë‚‡˛Ú ÔË 60°ë (30 íÓ) Ë ̋ ÍÒ-
Ú‡„ËÛ˛Ú 65 ÏÎ ÍËÔfl˘Â„Ó 95%-„Ó EtOH. é·‡ÁÓ-
‚‡‚¯ËÈÒfl ÔÓ ÓıÎ‡Ê‰ÂÌËË ˝ÍÒÚ‡ÍÚ‡ ÍËÒÚ‡ÎÎË˜Â-
ÒÍËÈ ÔÓ‰ÛÍÚ ÓÚÙËÎ¸ÚÓ‚˚‚‡˛Ú, ÔÓÏ˚‚‡˛Ú Ì‡
ÙËÎ¸ÚÂ ÏËÌËÏ‡Î¸Ì˚Ï ÍÓÎË˜ÂÒÚ‚ÓÏ ÒÔËÚ‡. èÓ-
ÎÛ˜‡˛Ú 19.4 „ (76%) ·ÓÏË‰‡ 

 

II

 

. í.ÔÎ. 202–204°ë,

[

 

α

 

+ 40 (Ò 5.3, ëHël

 

3

 

).

ëÔÂÍÚ üåê 

 

1

 

ç, 

 

δ

 

 Ï.‰., 

 

J, Éˆ): 1.09 (Ú, 3ç,
C(22)Me, J = 7); 1.51 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.82 (Ï, 1ç, Hb(3)); 2.17 (Ò, 3ç, ëéëH3); 2.68 (‰.‰,
1ç, Ha(6), J = 15, J = 7); 2.98 (Ò, 1ç, H(17)); 3.16 (‰.‰,
1ç, H(1), J = 10, J = 7); 3.26, 3.27 Ë 3.37 (‚ÒÂ c, ÔÓ
3ç, 1-, 16- Ë 14-éMe ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ); 7.54 (‰.‰,
1H, H(4'), J = 9, J = 2); 7.94 (‰, 1H, H(6'), J = 2); 8.56
(‰, 1H, H(3'), J = 9) Ë 10.90 (Ò, 1ç, NH). àä-ÒÔÂÍÚ
(KBr), ν, ÒÏ–1: 789, 837, 875, 899, 945, 968, 995, 1035,
1087, 1146, 1231, 1256, 1287, 1312, 1366, 1394, 1447,
1467, 1509, 1580, 1597; 1694 Ë 1710 (NHC=O), 2819,
2927 Ë 2962. ìî-ÒÔÂÍÚ, λmax, ÌÏ ( ): 225 (4.40),
258 (4.17), 321 (3.65). çÂ‡ÒÚ‚ÓË‚¯ËÈÒfl ÔË ÍËÔfl-
˜ÂÌËË ‚ ÖtOH ÓÒ‡‰ÓÍ ‚˚ÒÛ¯Ë‚‡˛Ú Ë ÔÂÂÍËÒÚ‡Î-
ÎËÁÓ‚˚‚‡˛Ú ËÁ ·ÂÌÁÓÎ‡. èÓÎÛ˜‡˛Ú 0.97 „ (4%) 4b-
(2-‡ÏËÌÓ-3,5-‰Ë·ÓÏ·ÂÌÁÓËÎÓÍÒË)-1a,14a,16b-
ÚËÏÂÚÓÍÒË-20-˝ÚËÎ‡ÍÓ-ÌËÚ‡Ì-8,9-‰ËÓÎ‡ (IV).
í.ÔÎ. 255–260°ë (‡ÁÎ.). [α  + 39 (Ò 3.1, ëHël3). 

ëÔÂÍÚ üåê 1ç, δ Ï.‰., J, Éˆ): 1.09 (Ú, 3ç,
C(22)Me, J = 7); 1.54 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.78 (Ï, 1 ç, Hb(3)); 2.66 (‰.‰., 1 ç, Ha(6), J = 15, J =
7); 2.98 (Ò, 1 ç, H(17)); 3.14 (‰.‰, 1ç, H(1), J = 10, J
= 7); 3.18, 3.20 Ë 3.30 (‚ÒÂ c, ÔÓ 3ç, 1-, 16- Ë 14-éMe
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ); 6.28 (Û¯.Ò, 2ç, NH2); 7.63 (‰, 1H,
J = 2) Ë 7.80 (‰, 1ç, J = 2) [(H(3') Ë H (5')]. àä-
ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 993, 1033, 1077, 1122, 1150,
1226, 1264, 1363, 1448, 1532, 1565, 1603, 1689
(ë=é), 2820 Ë 2935. ìî-ÒÔÂÍÚ, λmax, ÌÏ ( ): 229
(4.27), 251 (3.80) Ë 356 (3.63).

4b-(2-‡ÏËÌÓ-5-ËÓ‰·ÂÌÁÓËÎÓÍÒË)-1a,14a,16b-
ÚËÏÂÚÓÍÒË-20-˝ÚËÎ-‡ÍÓÌËÚ‡Ì-8,9-‰ËÓÎ (VI). 5.43

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 57.55; H 6.73; Br 12.40; N 4.41.

ÑÎfl C32H43BrN2O8

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 57.92; H 6.53; Br 12.04; N 4.22.

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 51.55; H 5.80; Br 22.49; N 4.10.

ÑÎfl C30H40Br2N2O7

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 51.44; H 5.76; Br 22.82; N 4.00.

]578
20

εlg

]578
20

εlg

„ (10.0 ÏÏÓÎ¸) N-‰ÂÁ‡ˆÂÚËÎÎ‡ÔÔ‡ÍÓÌËÚËÌ‡ V ‡Ò-
Ú‚Ófl˛Ú ‚ 15 ÏÎ ÎÂ‰flÌÓÈ ÛÍÒÛÒÌÓÈ ÍËÒÎÓÚ˚ ÔË
50°ë. ä ‡ÒÚ‚ÓÛ ‰Ó·‡‚Îfl˛Ú ÔÓ Í‡ÔÎflÏ ÔË ÔÂÂ-
ÏÂ¯Ë‚‡ÌËË 1.70 „ (10.5 ÏÏÓÎ¸) ıÎÓËÒÚÓ„Ó ËÓ‰‡
(20°ë). êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ Ì‡„Â‚‡˛Ú ‰Ó 65°ë Ë
‚˚‰ÂÊË‚‡˛Ú ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË ‰Ó ÔÓÎÌÓ„Ó ‡Ò-
Ú‚ÓÂÌËfl ÚÂÏÌÓÓÍ‡¯ÂÌÌÓ„Ó ÒÏÓÎËÒÚÓ„Ó ÓÒ‡‰Í‡
(~30 ÏËÌ), Á‡ÚÂÏ ÓÒÚ‡‚Îfl˛Ú ÔË 20°ë Ì‡ 16 ̃ . Ñ‡ÎÂÂ
‡Á·‡‚Îfl˛Ú 45 ÏÎ ‚Ó‰˚ Ë ‰Ó·‡‚Îfl˛Ú ÔÓ Í‡ÔÎflÏ
ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË 25%-Ì˚È ‡ÒÚ‚Ó ‡ÏÏË‡Í‡ ‰Ó
ç 8. èÓÎÛ˜ÂÌÌÛ˛ ÒÏÂÒ¸ ˝ÍÒÚ‡„ËÛ˛Ú ıÎÓÓ-
ÙÓÏÓÏ (3 × 20 ÏÎ). ùÍÒÚ‡ÍÚ ‚˚ÒÛ¯Ë‚‡˛Ú ·ÂÁ-
‚Ó‰Ì˚Ï ågSO4, ÍÓÌˆÂÌÚËÛ˛Ú ‰Ó Ó·˙ÂÏ‡ 35 ÏÎ
Ë ÔÓ‰‚Â„‡˛Ú ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË Ì‡
Äl2O3 (Í‚‡ˆÂ‚‡fl ÍÓÎÓÌÍ‡, ‚ÌÛÚÂÌÌËÈ ‰Ë‡ÏÂÚ
3.5 ÒÏ, ‚˚ÒÓÚ‡ ÒÎÓfl ÒÓ·ÂÌÚ‡ 15 ÒÏ), ̋ Î˛ÂÌÚ – ıÎÓ-
ÓÙÓÏ. ëÓ·Ë‡˛Ú Ù‡ÍˆË˛ ‡ÒÚ‚Ó‡ ÔÓ‰ÛÍÚ‡,
ÔÓ„ÎÓ˘‡˛˘Â„Ó ‚ ìî-Ó·Î‡ÒÚË. ê‡ÒÚ‚ÓËÚÂÎ¸ Û‰‡-
Îfl˛Ú, ÓÒÚ‡ÚÓÍ ÔÂÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡˛Ú ËÁ ÒÔË-
Ú‡. èÓÎÛ˜‡˛Ú 4.98 „ (74 %) ËÓ‰Ë‰‡ VI, Ú.ÔÎ. 230–
232°ë (‡ÁÎ.). 

ëÔÂÍÚ üåê 1ç, δ Ï.‰., J, Éˆ: 1.02 (Ú, 3ç,
C(22)Me, J = 7); 1.49 (‰.‰, 1ç, Hb(6), J = 15, J = 8); 1.72
(Ï, 1ç, Hb(3)); 2.59 (‰.‰, 1ç, Ha(6), J = 15, J = 7); 2.91
(Ò, 1ç, H(17)); 3.08 (‰.‰, 1ç, H(1), J = 10, J = 7); 3.19,
3.22 Ë 3.32 (‚ÒÂ c, ÔÓ 3 ç, 1-, 16-, Ë 14-éMe ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ); 3.35 (‰, l H, H(14), J = 5); 3.46 (‰, l H,
Ha(19), J = 11); 5.75 (Û¯.Ò, 2ç, NH2); 6.34 (‰, 1H,
H(3'), J = 9); 7.34 (‰.‰, 1 H, H(4'), J = 9, J = 2) Ë 7.88
(‰, 1 H, H(6'), J = 2). àä ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 944,
964, 992, 1019, 1033, 1077, 1148, 1236, 1291, 1305,
1336, 1364, 1396, 1472.1545, 1576, 1608, 1682
(ë=é), 2816, 2923; 3368, 3466 Ë 3539 (OH, NH). ìî-
ÒÔÂÍÚ, λmax, ÌÏ ( ): 224 (4.20), 260 (3.83) Ë 352
(3.42). 

4b-(2-‡ˆÂÚËÎ‡ÏËÌÓ-5-ËÓ‰·ÂÌÁÓËÎÓÍÒË)-
1a,14a,16b-ÚËÏÂÚÓÍÒË-20-˝ÚËÎ-‡ÍÓÌËÚ‡Ì-8,9-‰Ë-
ÓÎ (III). ëÏÂÒ¸ 1.56 „ (2.33 ÏÏÓÎ¸) ÒÓÂ‰ËÌÂÌËfl VI Ë
2.3 ÏÎ (2.48 „, 24.3 ÏÏÓÎ¸) ÄÒ2é Ì‡„Â‚‡˛Ú ÔË ÔÂ-
ÂÏÂ¯Ë‚‡ÌËË ÔË 100°ë ‚ ÚÂ˜ÂÌËÂ 10 ÏËÌ. èÓÎÛ-
˜ÂÌÌ˚È ‡ÒÚ‚Ó ÓıÎ‡Ê‰‡˛Ú Ë ÓÒÚ‡‚Îfl˛Ú ÔË 20°ë
Ì‡ 16 ˜. á‡ÚÂÏ ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË ‰Ó·‡‚Îfl˛Ú ÔÓ
Í‡ÔÎflÏ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ 5 ÏÎ ÎÂ‰flÌÓÈ ‚Ó‰˚ Ë
25%-Ì˚È ‡ÒÚ‚Ó ‡ÏÏË‡Í‡ ‰Ó ç 8. éÒ‡‰ÓÍ ÓÚ-
ÙËÎ¸ÚÓ‚˚‚‡˛Ú, ÔÓÏ˚‚‡˛Ú ‚Ó‰ÓÈ (2 × 5 ÏÎ) Ë
ÒÛ¯‡Ú Ì‡ ‚ÓÁ‰ÛıÂ. Ç˚ıÓ‰ 1.60 „ (96%), Ú.ÔÎ. 183–
185°ë. ÄÌ‡ÎËÚË˜ÂÒÍËÈ Ó·‡ÁÂˆ ÒÓÂ‰ËÌÂÌËfl III ÔÂ-
ÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡˛Ú ËÁ ˝Ú‡ÌÓÎ‡, Ú.ÔÎ. 183–
185°ë. å‡ÒÒ-ÒÔÂÍÚ, Ì‡È‰ÂÌÓ: m/z: 710.20740 [M]+.
C32H43IN2O8. Ç˚˜ËÒÎÂÌÓ: [M] 710.20650. ëÔÂÍÚ
üåê 1ç, δ Ï.‰., J, Éˆ: 1.06 (Ú, 3 ç, C(22)Me, J = 7);
1.48 (‰.‰, 1ç, Hb(6), J = 15, J = 8); 1.79 (Ï, 1ç, Hb(3));

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 54.39; H 6.29; I 18.85; N 4.20.

ÑÎfl C30H41IN2O7

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 53.89; H 6.18; I 18.98; N 4.19.

εlg
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Ç‡ÒËÎÂ‚ÒÍËÈ Ë ‰.

2.32 (Ò, 3ç, ëç3ëé); 2.65 (‰.‰, 1 ç, Ha(6), J = 15, J = 7);
2.95 (Ò, 1ç, H(17)); 3.12 (‰.‰, 1ç, H(1), J = 10, J = 7);
3.23, 3.25 Ë 3.34 (‚ÒÂ c, ÔÓ 3 ç, 1-, 16- Ë 14-éMe ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÂÌÌÓ); 3.38 (‰, lH, H(14), J = 5); 3.48 (‰, l H,
Ha (19), J = 11); 7.69 (‰.‰, 1 H, H(4'), J = 9, J = 2); 8.09
(‰, 1 H, H(6'), J = 2); 8.40 (‰, 1 H, H(3'), J = 9) Ë 10.93
(Ò, 1 ç, NH). àä-ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 788, 834,
899, 995, 967, 1035, 1088, 1146, 1231, 1257, 1288,
1307, 1389, 1446, 1506, 1575, 1592; 1694, 1709
(C=O), 2818, 2926; 3519 Ë 3482 (NH Ë éç). ìî-
ÒÔÂÍÚ, λmax/ÌÏ ( ): 229 (4.21), 261 (3.98) Ë 324
(3.41). 

4b-[2-‡ˆÂÚËÎ‡ÏËÌÓ-5-(3-„Ë‰ÓÍÒËÔÓÔ-1-ËÌ-
ËÎ)·ÂÌÁÓËÎÓÍÒË]-1a,14a,16b-ÚËÏÂÚÓÍÒË-20-
˝ÚËÎ-‡ÍÓÌËÚ‡Ì-8,9-‰ËÓÎ (VII). Ç Â‡ÍˆËÓÌÌ˚È ÒÓ-
ÒÛ‰ Á‡„ÛÊ‡˛Ú 355 Ï„ (0.500 ÏÏÓÎfl) 5'-ËÓ‰Î‡ÔÔ‡-
ÍÓÌËÚËÌ‡ III, 2 Ï„ (0.01 ÏÏÓÎfl, 2 ÏÓÎ. %) CuI, 7 Ï„
(0.01 ÏÏÓÎfl, 2 ÏÓÎ. %) PdCl2(PPh3)2 Ë 7 Ï„
(0.03 ÏÏÓÎ¸, 0.6 ÏÓÎ. %) PPh3. èÓÚÓÍÓÏ ‡„ÓÌ‡
(1 ÏÎ/ÏËÌ) ‚˚ÚÂÒÌfl˛Ú ‚ÓÁ‰Ûı ËÁ Â‡ÍˆËÓÌÌÓ„Ó ÒÓ-
ÒÛ‰‡ Ë ‚‚Ó‰flÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ 2 ÏÎ ·ÂÌÁÓÎ‡,
0.4 ÏÎ (290 Ï„, 2.9 ÏÏÓÎ¸) ÚË˝ÚËÎ‡ÏËÌ‡ Ë ‡ÒÚ‚Ó
0.1 ÏÎ (97 Ï„, 1.7 ÏÏÓÎ¸) 2-ÔÓÔËÌ-1-ÓÎ‡ ‚ 2 ÏÎ
·ÂÌÁÓÎ‡. Ñ‡ÎÂÂ ÒÏÂÒ¸ Ì‡„Â‚‡˛Ú ÔË ÔÂÂÏÂ¯Ë‚‡-
ÌËË ‚ ÚÓÍÂ ‡„ÓÌ‡ ÔË 60–65°ë 4 ˜. èÓ ÓıÎ‡Ê‰Â-
ÌËË ÎÂÚÛ˜ËÂ ÒÓÒÚ‡‚Îfl˛˘ËÂ Â‡ÍˆËÓÌÌÓÈ ÒÏÂÒË
Û‰‡Îfl˛Ú ‚ ‚‡ÍÛÛÏÂ. éÒÚ‡ÚÓÍ ‚˚ÒÛ¯Ë‚‡˛Ú ÔË
60°ë (3 íÓ). ÑÓ·‡‚Îfl˛Ú ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ 10 ÏÎ ıÎÓÓÙÓÏ‡ Ë 5 ÏÎ ‚Ó‰˚.
é„‡ÌË˜ÂÒÍËÈ ÒÎÓÈ ÓÚ‰ÂÎfl˛Ú, ‚Ó‰Ì˚È ˝ÍÒÚ‡„Ë-
Û˛Ú ıÎÓÓÙÓÏÓÏ (2 × 10 ÏÎ). é·˙Â‰ËÌÂÌÌ˚Â
Ó„‡ÌË˜ÂÒÍËÂ ˝ÍÒÚ‡ÍÚ˚ ˝ÍÒÚ‡„ËÛ˛Ú 10%-ÌÓÈ
H2SO4 (3 × 15 ÏÎ). ä ÍËÒÎÓÚÌÓÏÛ ˝ÍÒÚ‡ÍÚÛ ‰Ó·‡‚-
Îfl˛Ú ÔË ÔÂÂÏÂ¯Ë‚‡ÌËË 25%-Ì˚È ‡ÒÚ‚Ó ‡Ï-
ÏË‡Í‡ ‰Ó pH 8. é·‡ÁÓ‚‡‚¯ËÈÒfl ÓÒ‡‰ÓÍ ˝ÍÒÚ‡„Ë-
Û˛Ú ıÎÓÓÙÓÏÓÏ (3 × 15 ÏÎ). ùÍÒÚ‡ÍÚ ÒÛ¯‡Ú
·ÂÁ‚Ó‰Ì˚Ï ågSO4, ÍÓÌˆÂÌÚËÛ˛Ú ‰Ó Ó·˙ÂÏ‡
3 ÏÎ Ë ÔÓ‰‚Â„‡˛Ú ÔÂÔ‡‡ÚË‚ÌÓÈ íëï Ì‡ ÌÂÁ‡-
ÍÂÔÎÂÌÌÓÏ ÒÎÓÂ Al2O3 (˝Î˛ÂÌÚ Et2O). ëÓ·Ë‡˛Ú
ÁÓÌÛ ÒÓ·ÂÌÚ‡, ÙÎÛÓÂÒˆËÛ˛˘Û˛ „ÓÎÛ·˚Ï ˆ‚Â-
ÚÓÏ ÔË Ì‡·Î˛‰ÂÌËË ‚ ìî. èÓ‰ÛÍÚ ˝Î˛ËÛ˛Ú Ò
ÒÓ·ÂÌÚ‡ ÏÂÚ‡ÌÓÎÓÏ. èÓÒÎÂ Û‰‡ÎÂÌËfl ÏÂÚ‡ÌÓÎ‡
ÓÒÚ‡ÚÓÍ ‡ÒÚË‡˛Ú Ò 5 ÏÎ ˝ÙË‡. èÓÎÛ˜‡˛Ú 230 Ï„
(72%) ÍËÒÚ‡ÎÎË˜ÂÒÍÓ„Ó ÒÓÂ‰ËÌÂÌËfl VII, Ú. ÔÎ.
178–180°ë. 

ëÔÂÍÚ üåê 1ç, δ Ï.‰., J, Éˆ: 1.05 (Ú, 3 ç,
C(22)Me, J = 7); 1.48 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.76 (Ï, 1ç, Hb(3)); 2.15 (Ò, 3ç, ëéëç3); 2.93 (Ò, 1ç,
H(17)); 3.09 (‰.‰, 1ç, H(1), J = 10, J = 7); 3.21, 3.24 Ë
3.34 (‚ÒÂ c, ÔÓ 3ç, 1-, 16- Ë 14-éMe ÒÓÓÚ‚.); 3.37 (‰,
l H, H(14), J = 5); 3.46 (‰, l H, Ha(19), J = 11); 4.41 (Ò,
2 ç, ëç2éç); 7.43 (‰.‰, 1 H, H (4'), J = 9, J = 2); 7.87

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 65.42; H 7.38; N 4.09.

ÑÎfl C35H46N2O9

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 65.81; H 7.26; N 4.39.

εlg

(‰, 1 ç, ç(6'), J = 2); 8.55 (‰, 1 H, H(3'), J = 9) Ë 11.20
(Ò, 1 ç, NH). ëÔÂÍÚ üåê 13ë, δ Ï. ‰.: 83.8 (C1), 26.6
(C2), 31.6 (C3), 85.1 (C4), 48.1 (C5), 23.9 (C6), 47.5
(C7), 75.3 (C8), 78.4 (C9), 49.7 (C10), 50.8 (C11), 26.0
(C12), 36.1 (C13), 89.9 (C14), 44.3 (C15), 82.8 (C16),
61.3 (C17), 55.2 (C19), 48.7 (C21), 13.3 (C22), 56.2
(1-OCH3), 57.7 (14-OCH3), 55.9 (16-OCH3), 115.5
(C1'), 141.2 (C2'), 119.9 (C3'), 137.1 (C4'), 116.6 (C5'),
134.0 (C6'), 166.5 (Céé), 25.3 (CH3CO), 168.9
(CH3CO), 51.0 (C3"), 83.9 (C2") Ë 87.4 (ë1"). àä
ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 793, 945, 966, 993, 1035, 1088,
1116, 1146, 1232, 1293, 1323, 1382, 1448, 1510, 1587;
1685 Ë 1705 (ë=é); 2230 (ë≡ë); 2816, 2928; 3317 Ë
3464 (NH Ë OH). ìî-ÒÔÂÍÚ, λmax/ÌÏ ( ): 232
(4.35), 273 (4.20), 281 (4.20) Ë 326 (3.60).

4b-[2-‡ˆÂÚËÎ‡ÏËÌÓ-5-(3-ÏÂÚËÎ-3-„Ë‰ÓÍÒË·ÛÚ-
1-ËÌËÎ)·ÂÌÁÓËÎÓÍÒË]-1a,14a,16b-ÚËÏÂÚÓÍÒË-20-
˝ÚËÎ‡ÍÓÌËÚ‡Ì-8,9-‰ËÓÎ (VIII) ÔÓÎÛ˜‡˛Ú ÔÓ ÓÔË-
Ò‡ÌÌÓÈ ‚˚¯Â ÏÂÚÓ‰ËÍÂ, ËÒıÓ‰fl ËÁ 711 Ï„
(1 ÏÏÓÎ¸) 5'-ËÓ‰Î‡ÔÔ‡ÍÓÌËÚËÌ‡ III, 0.20 ÏÎ
(168 Ï„, 2 ÏÏÓÎ¸) 2-ÏÂÚËÎ-3-·ÛÚËÌ-2-ÓÎ‡, 2 Ï„ CuI,
4 Ï„ PdCl2(PPh3)2, 4 Ï„ êêh3, 1.0 ÏÎ ÚË˝ÚËÎ‡ÏËÌ‡
Ë 8.0 ÏÎ ·ÂÌÁÓÎ‡. ëÏÂÒ¸ Ì‡„Â‚‡˛Ú ‚ ÚÓÍÂ ‡„ÓÌ‡
ÔË 60–65°ë 4 ˜. äÓÌÚÓÎ¸ ‡Ì‡ÎËÚË˜ÂÒÍÓÈ íëï
(˝Î˛ÂÌÚ ˝ÚËÎ‡ˆÂÚ‡Ú). èÓ ÓıÎ‡Ê‰ÂÌËË ÓÚÙËÎ¸ÚÓ-
‚˚‚‡˛Ú ÓÒ‡‰ÓÍ „Ë‰ÓËÓ‰Ë‰‡ ÚË˝ÚËÎ‡ÏËÌ‡. àÁ
Ï‡ÚÓ˜ÌÓ„Ó ‡ÒÚ‚Ó‡ Û‰‡Îfl˛Ú ÎÂÚÛ˜ËÂ ÒÓÒÚ‡‚Îfl˛-
˘ËÂ ‚ ‚‡ÍÛÛÏÂ. éÒÚ‡ÚÓÍ ‚˚ÒÛ¯Ë‚‡˛Ú ÔË 60°ë
(3 íÓ) Ë ‰‡ÎÂÂ Ó·‡·‡Ú˚‚‡˛Ú ÔÓ ÓÔËÒ‡ÌÌÓÈ ‚˚¯Â
ÏÂÚÓ‰ËÍÂ. èÓÎÛ˜‡˛Ú 509 Ï„ (76 %) ÍËÒÚ‡ÎÎË˜Â-
ÒÍÓ„Ó ÒÓÂ‰ËÌÂÌËfl VIII, Ú. ÔÎ. 172–174°ë (ËÁ Et2O).

ëÔÂÍÚ üåê 1ç, δ Ï.‰., J, Éˆ): 1.10 (Ú, 3ç,
C(22)Me, J = 7); 1.54 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.59 (Ò, 6ç, (ëç3)2ë); 1.83 (Ï, 1ç, Hb(3)); 2.18 (Ò,
3ç, ëéë3); 2.69 (‰.‰, 1ç, ça(6), J = 15, J = 7); 2.99
(Ò, 1 ç, H(17)); 3.17 (‰.‰, 1 ç, H(1), J = 10, J = 7);
3.26, 3.28 Ë 3.38 (‚ÒÂ c, ÔÓ 3 ç, 1-, 16- Ë 14-éMe ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÂÌÌÓ); 3.41 (‰, l H, H(14), J = 5); 3.53 (‰, l H,
Ha(19), J = 11); 7.48 (‰.‰, 1 H, H (4'), J = 9, J = 2); 7.88
(‰, 1 ç, ç(6'), J = 2); 8.60 (‰, 1 H, H(3'), J = 9) Ë 11.05
(Ò, 1 ç, NH). ëÔÂÍÚ üåê 13ë, δ Ï.‰.: 83.9 (C1), 26.6
(C2), 31.6 (C3), 85.1 (C4), 48.1 (C5), 24.0 (C6), 47.5
(C7), 75.4 (C8), 78.4 (C9), 49.7 (C10), 50.9 (C11), 26.1
(C12), 36.2 (C13), 89.9 (C14), 44.6 (C15), 82.7 (C16),
61.3 (C17), 55.4 (C19), 48.8 (C21), 13.3 (C22), 56.3
(1-OCH3), 57.8 (14-OCH3), 55.9 (16-OCH3), 115.5
(C1'), 141.2 (C2'), 120.0 (C3'), 137.2 (C4'), 116.7 (C5'),
133.7 (C6'), 166.7 (Céé), 25.4 (CH3CO), 168.9
(CH3CO), 80.8 Ë 93.8 (ë1", C2"), 65.3 (C3") Ë 31.3
((ëç3)2ë). àä ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 792, 943, 966,
1021, 1147, 1255, 1294, 1321, 1368, 1452, 1511, 1586;
1683 Ë 1693 (ë=é); 2233 (ë≡ë); 2819, 2929, 2975;

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 66.24; H 7.30; N 4.14. 

ÑÎfl C37H50N2O9

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 66.64; H 7.56; N 4.20.
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3400 (NH Ë OH). ìî ÒÔÂÍÚ, λmax/ÌÏ ( ): 232
(4.45), 273 (4.31), 281 (4.31) Ë 327 (3.68).

4b-[2-‡ˆÂÚËÎ‡ÏËÌÓ-5-(ÙÂÌËÎ˝ÚËÌËÎ)·ÂÌÁÓË-
ÎÓÍÒË]-1a,14a,16b-ÚËÏÂÚÓÍÒË-20-˝ÚËÎ-‡ÍÓÌË-
Ú‡Ì-8,9-‰ËÓÎ (IX). Ç Â‡ÍˆËÓÌÌ˚È ÒÓÒÛ‰ ‚ ÔÓÚÓÍÂ
‡„ÓÌ‡ Á‡„ÛÊ‡˛Ú 355 Ï„ (0.500 ÏÏÓÎ¸) 5'-ËÓ‰Î‡Ô-
Ô‡ÍÓÌËÚËÌ‡ III, 2 Ï„ (0.01 ÏÏÓÎ¸, 2 ÏÓÎ. %) CuI,
7 Ï„ (0.01 ÏÏÓÎ¸, 2 ÏÓÎ. %) PdCl2(PPh3)2, 3 ÏÎ ·ÂÌ-
ÁÓÎ‡. èË ÔÂÂÏÂ¯Ë‚‡ÌËË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ‰Ó-
·‡‚Îfl˛Ú 2 ÏÎ ÚË˝ÚËÎ‡ÏËÌ‡ Ë ‡ÒÚ‚Ó 71 Ï„
(0.70 ÏÏÓÎ¸) ÙÂÌËÎ‡ˆÂÚËÎÂÌ‡ ‚ 2 ÏÎ ·ÂÌÁÓÎ‡. á‡-
ÚÂÏ ÒÏÂÒ¸ Ì‡„Â‚‡˛Ú ‚ ÚÓÍÂ ‡„ÓÌ‡ ÔË 65°ë 3.5 ˜,
ÓıÎ‡Ê‰‡˛Ú Ë ‡Á·‡‚Îfl˛Ú 35 ÏÎ ·ÂÌÁÓÎ‡. êÂ‡ÍˆË-
ÓÌÌÛ˛ Ï‡ÒÒÛ ÔÓÏ˚‚‡˛Ú 25%-Ì˚Ï ‡ÒÚ‚ÓÓÏ ‡Ï-
ÏË‡Í‡ (3 × 15 ÏÎ). é„‡ÌË˜ÂÒÍËÈ ÒÎÓÈ ÓÚ‰ÂÎfl˛Ú,
‚˚ÒÛ¯Ë‚‡˛Ú ·ÂÁ‚Ó‰Ì˚Ï ågSO4, ÔÓÔÛÒÍ‡˛Ú ˜Â-
ÂÁ ÒÎÓÈ Al2O3 (1.5 × 1.5 ÒÏ), ÍÓÎÓÌÍÛ ÔÓÏ˚‚‡˛Ú
15 ÏÎ ıÎÓÓÙÓÏ‡. ê‡ÒÚ‚ÓËÚÂÎ¸ Û‰‡Îfl˛Ú ‚ ‚‡ÍÛ-
ÛÏÂ, ÓÒÚ‡ÚÓÍ (0.29 „) ÔÂÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡˛Ú ËÁ
ÒÏÂÒË ·ÂÌÁÓÎ‡ Ò „ÂÍÒ‡ÌÓÏ Ò ÔËÏÂÌÂÌËÂÏ ‡ÍÚË‚Ë-
Ó‚‡ÌÌÓ„Ó Û„Îfl. èÓÎÛ˜‡˛Ú 0.23 „ (67.%) ÒÓÂ‰ËÌÂ-
ÌËfl IX, Ú. ÔÎ. 192–195°ë. 

ÑÎfl C40H48N2O8 ‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 70.15; H
7.06; N 4.09. ëÔÂÍÚ üåê 1ç, δ Ï.‰., J, Éˆ: 1.09 (Ú,
3ç, C(22)Me, J = 7); 1.52 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.78 (Ï, 1ç, Hb(3); 2.20 (Ò, 3ç, ëéëç3); 3.01 (Ò, 1ç,
H(17)); 3.19 (‰.‰, 1ç, H(1), J = 10, J = 7); 3.29, 3.31 Ë
3.40 (‚ÒÂ c, ÔÓ 3ç, 1-, 16- Ë 14-éMe ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ); 3.57 (‰, lH, H(14), J = 5); 3.60 (‰, lH, Ha(19), J = 11);
7.36–7.38 (Ï. 3ç, o-,o-, n-Ph), 7.56–7.59 (Ï, 2ç, Ï-,
Ï-Ph), 7.65 (‰.‰, 1H, H (4'), J = 9, J = 2); 8.06 (‰, 1ç,
ç(6'), J = 2); 8.72 (‰, 1H, H(3'), J = 9) Ë 11.20 (Ò, 1 ç,
NH). ëÔÂÍÚ üåê 13ë, δ Ï.‰.: 84.2 (C1), 26.8 (C2),
31.6 (C3), 85.2 (C4), 48.4 (C5), 24.2 (C6), 47.6 (C7),
76.5 (C8), 78.4 (C9), 49.8 (C10), 51.1 (C11), 26.2
(C12), 36.3 (C13), 90.1 (C14), 44.8 (C15), 82.8 (C16),
61.6 (C17), 55.5 (C19), 49.0 (C21), 13.6 (C22), 56.7
(1-OCH3), 57.9 (14-OCH3), 56.2 (16-OCH3), 115.5
(C1'), 141.8 (C2'), 120.2 (C3'), 137.3 (C4'), 117.2 (C5'),
134.0 (C6'), 166.8 (Céé), 25.6 (CH3CO), 169.0
(CH3CO), 88.5 Ë 89.2 (ë1", C2"), 133.8 (p-Ph) 134.0
(o-Ph), 137.3 (m-Ph). àä ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 757,
945, 967, 1021, 1084, 1116, 1144, 1256, 1291, 1332,
1399, 1444, 1510, 1584; 1688 Ë 1705 (ë=é); 2208
(ë≡ë); 2816, 2928; 3317 Ë 3464 (NH). ìî-ÒÔÂÍÚ,
λmax, ÌÏ ( ): 225(4.26), 232 (4.25), 246 (4.18), 254
(4.14) Ë 295 (4.32). 

4b-[2-‡ˆÂÚËÎ‡ÏËÌÓ-5-(5-˝ÚËÌËÎÔËËÏË‰ËÎ)·ÂÌ-
ÁÓËÎÓÍÒË]-1a,14a,16b-ÚËÏÂÚÓÍÒË-20-˝ÚËÎ-‡ÍÓÌË-
Ú‡Ì-8,9-‰ËÓÎ (ï). Ç Â‡ÍˆËÓÌÌ˚È ÒÓÒÛ‰ ‚ ÚÓÍÂ ‡-
„ÓÌ‡ Á‡„ÛÊ‡˛Ú 355 Ï„ (0.500 ÏÏÓÎ¸) 5'-ËÓ‰Î‡ÔÔ‡-
ÍÓÌËÚËÌ‡ III, 2 Ï„ (0.01 ÏÏÓÎ¸, 2 ÏÓÎ. %) CuI, 7 Ï„

ç‡È‰ÂÌÓ, ÏÓÎ. %: C 69.63; H 7.56; N 3.88. 

ÑÎfl C40H48N2O8

‚˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 70.15; H 7.06; N 4.09.
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(0.01 ÏÏÓÎ¸, 2 ÏÓÎ. %) PdCl2(PPh3)2, 3 ÏÎ ·ÂÌÁÓÎ‡.
èË ÔÂÂÏÂ¯Ë‚‡ÌËË ‚‚Ó‰flÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ
2 ÏÎ ÚË˝ÚËÎ‡ÏËÌ‡ Ë ‡ÒÚ‚Ó 73 Ï„ (0.70 ÏÏÓÎ¸) 5-
˝ÚËÌËÎÔËËÏË‰ËÌ‡ ‚ 2 ÏÎ ·ÂÌÁÓÎ‡. á‡ÚÂÏ ÒÏÂÒ¸
Ì‡„Â‚‡˛Ú ‚ ÔÓÚÓÍÂ ‡„ÓÌ‡ ÔË 80°ë ‚ 3 ˜, ÓıÎ‡-
Ê‰‡˛Ú ‰Ó 25°ë Ë ‡Á·‡‚Îfl˛Ú 35 ÏÎ ·ÂÌÁÓÎ‡. êÂ‡Í-
ˆËÓÌÌÛ˛ Ï‡ÒÒÛ ÔÓÏ˚‚‡˛Ú 25 %-Ì˚Ï ‡ÒÚ‚ÓÓÏ
‡ÏÏË‡Í‡ (3 × 15 ÏÎ). é„‡ÌË˜ÂÒÍËÈ ÒÎÓÈ ÓÚ‰ÂÎfl-
˛Ú, ‚˚ÒÛ¯Ë‚‡˛Ú ·ÂÁ‚Ó‰Ì˚Ï ågSO4 Ë ÔÓÔÛÒÍ‡-
˛Ú ̃ ÂÂÁ ÒÎÓÈ Al2O3 (1.5 × 1.5 ÒÏ), ÍÓÎÓÌÍÛ ÔÓÏ˚-
‚‡˛Ú 15 ÏÎ ıÎÓÓÙÓÏ‡. ê‡ÒÚ‚ÓËÚÂÎ¸ Û‰‡Îfl˛Ú ‚
‚‡ÍÛÛÏÂ, ÓÒÚ‡ÚÓÍ (0.33 „) ÔÂÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡-
˛Ú ËÁ ÒÏÂÒË ·ÂÌÁÓÎ‡ Ò „ÂÍÒ‡ÌÓÏ Ò ÔËÏÂÌÂÌËÂÏ
‡ÍÚË‚ËÓ‚‡ÌÌÓ„Ó Û„Îfl. èÓÎÛ˜‡˛Ú 0.23 „ (67 %) ÒÓ-
Â‰ËÌÂÌËfl ï, Ú. ÔÎ. 199–201°ë. å‡ÒÒ-ÒÔÂÍÚ, Ì‡È‰Â-
ÌÓ: m/z 686.33025 [M]+. C38H46N4O8. Ç˚˜ËÒÎÂÌÓ:
[M] 686.33154. ëÔÂÍÚ üåê 1ç, δ Ï.‰., J/Éˆ: 1.12 (Ú,
3ç, C(22)Me, J = 7); 1.60 (‰.‰, 1ç, Hb(6), J = 15, J = 8);
1.98 (Ï, 1ç, Hb(3)); 2.24 (Ò, 3ç, ëéëç3); 3.01 (Ò, 1ç,
H(17)); 3.19 (‰.‰, 1ç, H(1), J = 10, J = 7); 3.30, 3.40 Ë
3.44 (‚ÒÂ c, ÔÓ 3ç, 1-, 16- Ë 14-éMe ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ); 3.56 (‰, lH, H(14), J = 5); 3.63 (‰, lH, Ha(19), J =
= 11), 7.64 (‰.‰, 1H, H (4'), J = 9, J = 2); 8.06 (‰, 1ç,
ç(6'), J = 2); 8.72 (‰, 1H, H(3'), J = 9), 8.88 (Ò, 2ç, 2,
6 Ph), 9.10 (Ò, 1 ç4, Ph) Ë 11.20 (Ò, 1ç, NH). ëÔÂÍÚ
üåê 13ë, δ Ï. ‰.: 84.0 (C1), 26.7 (C2), 31.7 (C3), 85.4
(C4), 48.4 (C5), 24.1 (C6), 47.5 (C7), 75.6 (C8), 78.5
(C9), 49.7 (C10), 51.0 (C11), 26.3 (C12), 36.3 (C13),
90.1 (C14), 44.9 (C15), 82.8 (C16), 61.4 (C17), 55.9
(C19), 49.7 (C21), 13.4 (C22), 56.4 (1-OCH3), 57.9
(14-OCH3), 56.0 (16-OCH3), 115.5 (C1'), 142.2 (C2'),
120.3 (C3'), 137.3 (C4'), 119.7(C5'), 134.2 (C6'), 166.0
(Céé), 25.5 (CH3CO), 169.0 (CH3CO), 82.2 Ë 95.2
(ë1", C2"), 158.5 (2-Pm) Ë 156.6 (4.6- Pm). àä-
ÒÔÂÍÚ (KBr), ν, ÒÏ–1: 719, 945, 1035, 1085, 1146,
1258, 1292, 1332, 1367, 1414, 1508, 1584; 1690 Ë
1705 (ë=é); 2210 (ë≡ë); 2819, 2928; 3325 Ë 3455
(NH ). ìî-ÒÔÂÍÚ, λmax, ÌÏ ( ): 232 (4.14), ÔÎ. 257
(3.93), ÔÎ. 283 (4.03) Ë 304 (4.08).

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ àÌÚÂ„‡ˆËÓÌÌ˚Ï „‡ÌÚÓÏ
ëé êÄç ‹ 54, „‡ÌÚÓÏ êîîà (05-03-32365), ‡
Ú‡ÍÊÂ ÒÂ‚ËÒÌ˚Ï ıËÏË˜ÂÒÍËÏ ˆÂÌÚÓÏ ëé êÄç.
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