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ÂÂÅÄÅÍÈÅ

1,3-Äèïîëÿðíîå öèêëîïðèñîåäèíåíèå íèò-
ðèëîêñèäîâ ê àëêåíàì ïðåäñòàâëÿåò ñîáîé
ïðîñòîé è óäîáíûé ïóòü ñèíòåçà 4,5-äèãèäðî-
èçîêñàçîëîâ [1�3] � ñèíòåòè÷åñêèõ ïðåäøå-
ñòâåííèêîâ áîëüøîãî ÷èñëà áèîëîãè÷åñêè àê-
òèâíûõ âåùåñòâ [4, 5], â òîì ÷èñëå ãëèêîçè-
ëèðîâàííûõ 1,3-àìèíîñïèðòîâ, îáëàäàþùèõ
âûñîêîé ïðîòèâîòóáåðêóëåçíîé àêòèâíîñòüþ
ïî îòíîøåíèþ ê øòàììàì M. Tuberculosis
H37Rv è M. Tuberculosis H37Ra [6].

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Ñ öåëüþ ðàçðàáîòêè ýôôåêòèâíîãî ìåòî-
äà ñèíòåçà îïòè÷åñêè àêòèâíûõ 1,3-àìèíî-

ÓÄÊ 547.822.7

1,3-Äèïîëÿðíîå öèêëîïðèñîåäèíåíèå 4-ìåòîêñèáåíçî-
íèòðèëîêñèäà ê α,β-íåíàñûùåííûì ñëîæíûì ýôèðàì
ðÿäà α-D-êñèëî-ïåíòàäèàëüäî-1,4-ôóðàíîçû
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Àííîòàöèÿ

Èçó÷åíû ðåãèî- è äèàñòåðåîñåëåêòèâíîñòü 1,3-äèïîëÿðíîãî öèêëîïðèñîåäèíåíèÿ 4-ìåòîêñèáåíçîíèò-
ðèëîêñèäà ê α,β-íåíàñûùåííûì ñëîæíûì ýôèðàì ðÿäà α-D-êñèëî-ïåíòàäèàëüäî-1,4-ôóðàíîçû â çàâè-
ñèìîñòè îò ãåîìåòðèè äâîéíîé ñâÿçè è ñïîñîáà ãåíåðàöèè íèòðèëîêñèäà.

Êëþ÷åâûå ñëîâà: 1,3-äèïîëÿðíîå öèêëîïðèñîåäèíåíèå, íèòðèëîêñèäû, α,β-íåíàñûùåííûå ñëîæíûå
ýôèðû, ðåãèîñåëåêòèâíîñòü, àñèììåòðè÷åñêàÿ èíäóêöèÿ, äèàñòåðåîñåëåêòèâíîñòü

ñïèðòîâ, ñòðóêòóðíûõ àíàëîãîâ èçâåñòíûõ
ïðîòèâîòóáåðêóëåçíûõ àãåíòîâ [7], ïðîòåñòè-
ðîâàíû ðåãèî- è äèàñòåðåîñåëåêòèâíîñòü äâóõ
âàðèàíòîâ íèòðèëîêñèäíîãî ïîäõîäà ê ïîëó-
÷åíèþ ñîîòâåòñòâóþùèõ 4,5-äèãèäðîèçîêñàçî-
ëîâ èç α,β-íåíàñûùåííûõ ñëîæíûõ ýôèðîâ
ðÿäà α-D-êñèëî-ïåíòàäèàëüäî-1,4-ôóðàíîçû â
óñëîâèÿõ ìîäåëèðîâàíèÿ ãåîìåòðèè äâîéíîé
ñâÿçè è ñòåïåíè åå çàìåùåííîñòè.

Èñõîäíûå Z-ýôèð 2à è Å-ýôèð 2b ïîëó-
÷åíû ðåàêöèåé 3-Î-áåíçèë-1,2-Î-èçîïðîïèëè-
äåí-α-D-êñèëî-ïåíòàäèàëüäî-1,4-ôóðàíîçû 1
[8] ñ êàðáýòîêñèìåòèëèäåíòðèôåíèëôîñôîðà-
íîì è ðàçäåëåíû ìåòîäîì êîëîíî÷íîé õðîìà-
òîãðàôèè íà SiO2. Ñèíòåç ìàëîíàòà 3 îñóùåñò-
âëåí â óñëîâèÿõ ðåàêöèè Êíåâåíàãåëÿ â ìî-
äèôèêàöèè Ëåõíåðòà [9] (ñõåìà 1).

Ñõåìà 1.

Ðåàãåíòû è óñëîâèÿ: à. Ph3PCHCOOEt, ÒÃÔ; b. ÑÍ(ÑO2Et)2, Py, TiCl4, ÒÃÔ.
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Ðàíåå áûëî óñòàíîâëåíî [10], ÷òî ñïîñîá
ãåíåðàöèè íèòðèëîêñèäà ìîæåò îêàçûâàòü
çíà÷èòåëüíîå âëèÿíèå íà îáùèé âûõîä ïðî-
äóêòîâ ðåàêöèè, ïîýòîìó 4-ìåòîêñèáåíçîíèò-
ðèëîêñèä ãåíåðèðîâàëè in situ èç ñìåñè ñèí-
è àíòè-îêñèìà àíèñîâîãî àëüäåãèäà äâóìÿ
ñïîñîáàìè: äåéñòâèåì õëîðàìèíà Á â ýòàíîëå
(ìåòîä à) [11] è âîäíûì ðàñòâîðîì 0.8 Ì NaOCl

â ÑÍ2Ñl2 ïðè 5 îÑ â óñëîâèÿõ óëüòðàçâóêîâîé
îáðàáîòêè ðåàêöèîííîé ìàññû (ìåòîä b) [12].
Íà ñõåìå 2 ïðåäñòàâëåíû ðåçóëüòàòû 1,3-äè-
ïîëÿðíîãî öèêëîïðèñîåäèíåíèÿ 4-ìåòîêñèáåí-
çîíèòðèëîêñèäà ê ýôèðàì 2à,b è 3.

Ñðàâíåíèå ìåòîäîâ ãåíåðàöèè íèòðèëîê-
ñèäà ïîêàçàëî, ÷òî äëÿ Z-ýôèðà 2à ðåãèîñå-
ëåêòèâíîñòü 1,3-äèïîëÿðíîãî öèêëîïðèñîåäè-

Ðåàãåíòû è óñëîâèÿ: a. MeO�C6H4�CHNOH, õëîðàìèí Á, ÒÝÀ, EtOH;
b. MeO�C6H4�CHNOH, âîäíûé ðàñòâîð 0.8 M NaOCl, óëüòðàçâóêîâîå
äèñïåðãèðîâàíèå, ÑÍ2Ñl2, 5 îÑ.

Ñõåìà 2.
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íåíèÿ íåâûñîêàÿ: â ñëó÷àå ìåòîäà à ñîîòíî-
øåíèå ðåãèîèçîìåðîâ 4à : 5à ñîñòàâëÿåò 3 : 2,
à â ñëó÷àå ìåòîäà b � 1 : 1. Åñëè â óñëîâèÿõ
ïåðâîãî ìåòîäà îáðàçîâàíèå ïðîäóêòîâ 4à è
5à ïðîèñõîäèò äèàñòåðåîñïåöèôè÷íî, òî â
ñëó÷àå ìåòîäà b èìååò ìåñòî îáðàçîâàíèå äèà-
ñòåðåîìåðíûõ ïàð êàæäîãî èç ðåãèîèçîìåðîâ.
Ýòîò ôàêò, ñêîðåå âñåãî, îáñóëîâëåí ýïèìå-
ðèçàöèåé àñèììåòðè÷åñêèõ öåíòðîâ Ñ4 (äëÿ
4à) è Ñ5 (äëÿ 5à) çà ñ÷åò åíîëèçàöèè êàðáýòîê-
ñèãðóïïû â óñëîâèÿõ ïðîâåäåíèÿ ðåàêöèè (ðÍ 11).

Âçàèìîäåéñòâèå 4-ìåòîêñèáåíçîíèòðèëîê-
ñèäà ñ Å-ýôèðîì 2b ïðîâîäèëè òîëüêî ïî ìåòî-
äó à âî èçáåæàíèå óêàçàííûõ ïîáî÷íûõ ýô-
ôåêòîâ. Èçìåíåíèå ãåîìåòðèè äâîéíîé ñâÿçè
ïðèâåëî ê ðåçêîìó âîçðàñòàíèþ ðåãèîñåëåêòèâ-
íîñòè � ñîîòíîøåíèå 4,5-äèãèäðîèçîêñàçîëîâ
4ñ : 5ñ ñîñòàâèëî 11 : 1. Íåîáõîäèìî îòìåòèòü
äèàñòåðåîñïåöèôè÷íîå îáðàçîâàíèå ñîåäèíåíèé
4ñ è 5ñ  (êàê è â ñëó÷àå ñ Z-ýôèðîì 2à).

Ââåäåíèå â ìîëåêóëó ñîïðÿæåííîãî ñëîæ-
íîãî ýôèðà äîïîëíèòåëüíîé êàðáýòîêñèãðóï-
ïû (ìàëîíàò 3) ïðèâîäèò ê òîìó, ÷òî 1,3-äè-
ïîëÿðíîå öèêëîïðèñîåäèíåíèå ñòàíîâèòñÿ ðå-
ãèîñïåöèôè÷íûì ïðè íèçêîé äèàñòåðåîñå-
ëåêòèâíîñòè: ñîîòíîøåíèå ïðîäóêòîâ 7à : 7b â
êàæäîì èç ñëó÷àåâ (ìåòîäû à è b) ñîñòàâëÿåò 1.2 : 1.

Äëÿ äîêàçàòåëüñòâà ñòðîåíèÿ ñîåäèíåíèé
4a�c, 5a�c, 7a,b è êîíôèãóðàöèè íîâûõ àñèì-
ìåòðè÷åñêèõ öåíòðîâ Ñ4 è Ñ5 èñïîëüçîâàëèñü
ìåòîäû ñïåêòðîñêîïèè ßÌÐ 1H è 13C è êâàí-
òîâî-õèìè÷åñêèå ðàñ÷åòû.

Â êà÷åñòâå ñïåêòðîñêîïè÷åñêèõ êðèòåðè-
åâ óñòàíîâëåíèÿ ñòåðåî- è ðåãèîèçîìåðèè äè-
ãèäðîèçîêñàçîëüíîãî êîëüöà â äèàñòåðåîìåð-
íûõ ïðîäóêòàõ ñèí- è àíòè-ïðèñîåäèíåíèÿ
èñïîëüçîâàíû çíà÷åíèÿ õèìè÷åñêèõ ñäâèãîâ,
êîíñòàíò ñïèí-ñïèíîâîãî âçàèìîäåéñòâèÿ
3JHH, 1�3JCH, à òàêæå êà÷åñòâåííàÿ îöåíêà
çíà÷åíèé ßÝÎ äëÿ âñåãî ðÿäà ïðîèçâîäíûõ.

Ñ ïîìîùüþ òåîðåòè÷åñêèõ ðàñ÷åòîâ îïðå-
äåëåíû ãåîìåòðè÷åñêèå ïàðàìåòðû äèàñòåðåî-
ìåðíûõ äèãèäðîèçîêñàçîëîâ 4a�c è 5a�c. Îï-
òèìèçàöèþ ãåîìåòðè÷åñêèõ ïàðàìåòðîâ èññëå-
äóåìûõ ñîåäèíåíèé ïðîâîäèëè ñ ïîìîùüþ
ìåòîäîâ, ó÷èòûâàþùèõ ýëåêòðîííûå êîððå-
ëÿöèè: â ïðèáëèæåíèè RB3LYP/6-311G(d, p).
Ñðàâíåíèå ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñ-
êèõ (ìåòîä CSGT â ïðèáëèæåíèè MPW1PW91/
6-311+G(2d, p)) çíà÷åíèé δH è δC ñâèäåòåëü-
ñòâóåò îá èõ ïðàêòè÷åñêè ïîëíîì ñîâïàäåíèè:

êîýôôèöèåíò êîððåëÿöèè 0.994�0.998. Îáîá-
ùåíèå ðåçóëüòàòîâ òåîðåòè÷åñêèõ ðàñ÷åòîâ
óêàçûâàåò íà òî, ÷òî êîíôîðìàöèîííîå ñî-
ñòîÿíèå äèãèäðîèçîêñàçîëüíîãî öèêëà ïðè-
áëèæàåòñÿ ê ïëîñêîìó (ðèñ. 1), ÷òî ñîãëà-
ñóåòñÿ ñ ëèòåðàòóðíûìè äàííûìè [13].

Òàêèì îáðàçîì, äèàïàçîí âèöèíàëüíûõ
ñïèí-ñïèíîâûõ êîíñòàíò ìåæäó ïðîòîíàìè Í4

è H5 õàðàêòåðèñòè÷åí è ìîæåò ñëóæèòü êðè-
òåðèåì öèñ/òðàíñ-ðàñïîëîæåíèÿ H4 è H5.

Îðèåíòàöèÿ ïðîòîíîâ â ïîëîæåíèè 5 (äëÿ
4a�c, 7a,b) è ïîëîæåíèè 4 (äëÿ 5a�c) îïðåäå-
ëåíà ïóòåì ñðàâíåíèÿ âåëè÷èí ñîîòâåòñòâó-
þùèõ ÊÑÑÂ J5�5′ è J4�5′ ñ ëèòåðàòóðíûìè äàí-
íûìè [14]. Íà îñíîâàíèè ðàñ÷åòíûõ äàííûõ î
ïðîñòðàíñòâåííîì ñòðîåíèè 4,5-äèãèäðîè-
çîêñàçîëüíîãî öèêëà è âåëè÷èí ÊÑÑÂ J5�5′ è
J4�5′, ðàâíûõ 9.8 Ãö, äèãèäðîèçîêñàçîëû 4a è

Ðèñ. 1. Ïðîñòðàíñòâåííàÿ ñòðóêòóðà ñîåäèíåíèé 5à è 5ñ
â ñîîòâåòñòâèè ñ êâàíòîâî-õèìè÷åñêèìè ðàñ÷åòàìè â
ïðèáëèæåíèè RB3LYP/6-311G(d, p).
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5a îòíåñåíû ê ïðîäóêòàì ñèí-ïðèñîåäèíåíèÿ
(ðåàëèçóåòñÿ êîíôîðìàöèîííîå ñîñòîÿíèå ñ
äèýäðàëüíûìè óãëàìè ìåæäó âèöèíàëüíûìè
ïðîòîíàìè Í4 è Í5, áëèçêèìè ê íóëþ), à äè-
ãèäðîèçîêñàçîëû 4b,c è 5b,c � ê ïðîäóêòàì
àíòè-ïðèñîåäèíåíèÿ (ÊÑÑÂ 4.8�6.9 Ãö).

ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÀß ×ÀÑÒÜ

Ñïåêòðû ßÌÐ 1Í è 13Ñ çàïèñûâàëè íà ñïåê-
òðîìåòðå Bruker AM-300 ñ ðàáî÷èìè ÷àñòî-
òàìè 300.13 è 75.47 ÌÃö ñîîòâåòñòâåííî, âíóò-
ðåííèé ñòàíäàðò � ÒÌÑ. Óãëû îïòè÷åñêîãî
âðàùåíèÿ èçìåðÿëè íà ïîëÿðèìåòðå Perkin
Elmer 341 (λ = 589 íì) ïðè 20 îÑ â õëîðîôîð-
ìå. Óëüòðàçâóêîâóþ îáðàáîòêó ðåàêöèîííîé
ìàññû îñóùåñòâëÿëè óëüòðàçâóêîâûì äèñïåð-
ãàòîðîì ÓÇÄÍ-2Ò (44 êÃö, 400 Âò) ñ ïîãðóæ-
íûì èçëó÷àòåëåì ñ êîíè÷åñêîé íàñàäêîé. Èí-
äèâèäóàëüíîñòü è ÷èñòîòó ïîëó÷åííûõ ñîåäè-
íåíèé êîíòðîëèðîâàëè ìåòîäîì ÒÑÕ íà ïëàñ-
òèíêàõ �Ñîðáôèë� ÏÒÑÕ-ÀÔ-Â, êîëîíî÷íóþ
õðîìàòîãðàôèþ ïðîâîäèëè íà ñèëèêàãåëå (50�
100 ìåø) (ÇÀÎ �Ñîðáïîëèìåð�). Àëüäåãèä 1
ïîëó÷àëè ïî ìåòîäèêå, îïèñàííîé â ðàáîòå [15],
ñìåñü ñèí- è àíòè-îêñèìà àíèñîâîãî àëüäåãèäà �
ñîãëàñíî äàííûì [16]. Ôèçèêî-õèìè÷åñêèå êîí-
ñòàíòû 3,4-áèñ(4-ìåòîêñèôåíèë)ôóðîêñàíà 6 ñî-
îòâåòñòâîâàëè ëèòåðàòóðíûì äàííûì [17].

Ýòèëîâûé ýôèð Z-(3a′′′′′R,5′′′′′R,6′′′′′S,6a′′′′′R)-3-
[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðîôó-
ðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-2-ïðîïåíîâîé
êèñëîòû (2à) è ýòèëîâûé ýôèð Å-
(3a′′′′′R,5′′′′′R,6′′′′′S,6a′′′′′R)-3-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-
äèìåòèëòåòðàãèäðîôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-
5′′′′′-èë]-2-ïðîïåíîâîé êèñëîòû (2b). Ê ðàñòâî-
ðó 2.30 ã (8.30 ììîëü) àëüäåãèäà 1 â 20 ìë ÒÃÔ
äîáàâèëè 2.90 ã (8.30 ììîëü) êàðáýòîêñèìåòè-
ëåíòðèôåíèëôîñôîðàíà è ïåðåìåøèâàëè ïðè
20 îÑ. Ïî îêîí÷àíèè ðåàêöèè (êîíòðîëü ïî
ÒÑÕ) ðåàêöèîííóþ ìàññó êîíöåíòðèðîâàëè, îñ-
òàòîê õðîìàòîãðàôèðîâàëè íà SiO2 (ãåêñàí : ýòèë-
àöåòàò = 20 : 1). Âûäåëèëè 1.94 ã Z-èçîìåðà 2à è
0.38 ã E-èçîìåðà 2b ñ îáùèì âûõîäîì 80 %.

Ñîåäèíåíèå 2a: íàéäåíî, %: Ñ 65.66, Í 6.87.
C19H24O6. Âû÷èñëåíî, %: Ñ 65.50, Í 6.94.
Ñïåêòð ßÌÐ 1Í (CDCl3, δ, ì.ä., J, Ãö): 1.23 ò
(3H, CH3, 

3J = 7.1), 1.3 ñ (3H, CH3), 1.5 ñ (3H,
CH3), 4.08 ê (2H, CH2, 

3J = 7.1), 4.27 ää (1H,
C6′H, 3J = 2.7, 3J = 3.2), 4.43 ä (1H, CH2,

 2J =

12.0), 4.58 ä (1H, CH2, 
2J = 12.0), 4.62 ää (1H,

C6a′H, 3J = 2.7, 3J = 3.5), 5.61 ää (1H, C5′H, 3J =
6.7, 3J = 3.2), 5.9 ä (1H, C2H, 3J = 11.7), 6.0 ä
(1H, C3a′H, 3J = 3.5), 6.38 ää (1H, C3H, 3J =
6.7, 3J = 11.7), 7.18�7.38 ì (5H, Ar). ßÌÐ 13Ñ
(CDCl3, d, ì.ä.): 14.04 (CH3), 26.26 (CH3), 26.74
(CH3), 60.20 (CH2), 71.35 (CH2), 78.02 (C5�H),
82.93 (C6′H), 83.60 (C6a′H), 105.01 (C3a′H), 111.57
(C2′), 121.00 (C2H), 127.60 (2CH, Ar), 127.70
(CH, Ar), 128.22 (2CH, Ar), 137.35 (C, Ar),
145.13 (C3H), 165.31 (C1ÎÎÑ2Í5).

Ñîåäèíåíèå 2b: íàéäåíî, %: Ñ 65.71, Í 6.99.
C19H24O6. Âû÷èñëåíî, %: Ñ 65.50, Í 6.94.
Ñïåêòð ßÌÐ 1Í (CDCl3, δ, ì.ä., J, Ãö): 1.30 ò
(3H, CH3, 

3J = 7.3), 1.33 ñ (3H, CH3), 1.50 ñ
(3H, CH3), 3.96 ää (1Hå, C6′H, 3J = 2.7, 3J =
3.2), 4.22 ê (2H, CH2, 

3J = 7.3), 4.50 ä (1H,
CH2, 

 2J = 12.0), 4.63 ä (1H, CH2, 
2J = 12.0),

4.65 ää (1Ha, C
6a′H, 3J = 2.7, 3J = 3.1), 4.80 ää

(1H, C5′H, 3J = 5.0, 3J = 3.2), 6.0 ä (1He, C
3a′H,

3J = 3.1), 6.16 ä (1H, C2H, 3J = 15.7), 6.97 ää
(1H, C3H, 3J = 5.0, 3J = 15.7), 7.2�7.4 ì (5H,
Ar). ßÌÐ 13Ñ (CDCl3, δ, ì.ä.): 14.21 (CH3), 26.21
(CH3), 26.81 (CH3), 60.44 (CH2), 72.25 (CH2),
79.49 (C5′H), 82.82 (C6′H), 82.95 (C6a′H), 105.03
(C3a′H), 111.93 (C2′), 123.32 (C2H), 127.79 (2CH,
Ar), 128.05 (CH, Ar), 128.52 (2CH, Ar), 137.12
(C, Ar), 141.41 (C3H), 166.01 (C1ÎÎÑ2Í5).

Äèýòèëîâûé ýôèð (3a′′′′′R,5′′′′′R,6′′′′′S,6a′′′′′R)-2-
{[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðîôó-
ðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]ìåòèëåí}ìàëîíî-
âîé êèñëîòû (3). Ê 100 ìë ÒÃÔ â àòìîñôåðå
àðãîíà ïðè òåìïåðàòóðå �5 îÑ è ýíåðãè÷íîì
ïåðåìåøèâàíèè äîáàâèëè 4.43 ìë TiCl4 â 10 ìë
ÑÑl4. Íå äîïóñêàÿ ïîâûøåíèÿ òåìïåðàòóðû
áîëåå 0 îÑ, âíåñëè ðàñòâîð 5.56 ã (0.02 ìîëü)
àëüäåãèäà 1 è 3.05 ìë (0.02 ìîëü) ìàëîíîâîãî
ýôèðà â 45 ìë ÒÃÔ è ïåðåìåøèâàëè åùå 15
ìèí. Çàòåì äîáàâèëè ðàñòâîð 6.49 ìë ïèðèäè-
íà â 20 ìë ÒÃÔ. Ðåàêöèîííóþ ìàññó ïåðåìå-
øèâàëè åùå â òå÷åíèå 48 ÷ ïðè 20 îÑ, çàòåì
ðàçáàâèëè 50 ìë Í2Î è ýêñòðàãèðîâàëè Et2O
(3×50 ìë). Îðãàíè÷åñêèå ñëîè îáúåäèíèëè, ïðî-
ìûëè íàñûùåííûì ðàñòâîðîì NaCl (3×50 ìë),
ñóøèëè MgSO4. Êîíöåíòðèðîâàëè, îñòàòîê õðî-
ìàòîãðàôèðîâàëè íà SiO2 (ãåêñàí : ýòèëàöåòàò
= 5 : 1), ïîëó÷èëè 7.48 ã ïðîäóêòà 3 ñ âûõîäîì 89 %.

Ñîåäèíåíèå 3: íàéäåíî, %: Ñ 62.70, Í 6.93.
C19H28O9. Âû÷èñëåíî, %: Ñ 62.85, Í 6.71.
Ñïåêòð ßÌÐ 1Í (CDCl3, δ, ì.ä., J, Ãö): 1.25 ò
(6H, 2CH3, 

3J = 7.0), 1.30 ñ (3H, CH3), 1.40 ñ
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(3H, CH3), 4.20 êâ (4H, 2CH2, 
3J = 7.0), 4.25

ää (1H, C6′H, 3J = 2.7, 3J = 3.3), 4.45 ä (1H,
CH2, 

2J = 11.9), 4.58 ä (1H, CH2, 
2J = 11.9), 4.6

ää (1H, C6a′H, 3J = 2.7, 3J = 3.4), 5.05 ää (1H,
C5′H, 3J = 7.0, 3J = 3.3), 5.95 ä (1H, C3a′H, 3J =
3.4), 7.05 ä (1H, C1H, 3J = 7.0), 7.18�7.33 ì
(5H, Ar). ßÌÐ 13Ñ (CDCl3, δ, ì.ä.): 13.82 (2CH3),
26.02 (CH3), 26.51 (CH3), 61.25 (2CH2), 72.18
(CH2), 77.56 (C5′H), 82.70 (C6′H), 84.12 (C6a′H),
105.23 (C3a′H), 111.69 (C2′), 127.72 (2CH, Ar),
127.69 (CH, Ar), 128.19 (2CH, Ar), 128.92 (C2,
Ar), 136.95 (C), 144.94 (C1H), 163.13
(C3ÎÎÑ2Í5), 163.91 (C1aÎÎÑ2Í5).

Âçàèìîäåéñòâèå ñëîæíûõ ýôèðîâ 2a,b è 3
ñ 4-ìåòîêñèáåíçîíèòðèëîêñèäîì

Ìåòîä a. Ê ðàñòâîðó 0.08 ã (0.53 ììîëü) ñìå-
ñè ñèí- è àíòè-îêñèìà àíèñîâîãî àëüäåãèäà,
0.18 ã (0.53 ììîëü) ýôèðà 2à è 0.14 ã (0.64 ììîëü)
õëîðàìèíà Á â 6 ìë EtOH ïðè ïåðåìåøèâà-
íèè äîáàâèëè 0.5 ìë ÒÝÀ. Ïîñëå îêîí÷àíèÿ ðå-
àêöèè (êîíòðîëü ïî ÒÑÕ) ðåàêöèîííóþ ìàññó
êîíöåíòðèðîâàëè è õðîìàòîãðàôèðîâàëè íà
SiO2 (ãåêñàí : ýòèëàöåòàò = 20 : 1), ïîëó÷èëè
0.15 ã èçîêñàçîëà 4à è 0.07 ã èçîêñàçîëà 5a
ñ âûõîäàìè 57 è 26 % ñîîòâåòñòâåííî è 0.04 ã
ôóðîêñàíà 6.

Ìåòîä b. Â ðåàêòîð ñ ïîãðóæíûì óëüòðà-
çâóêîâûì çîíäîì ïîìåñòèëè ðàñòâîð 0.17 ã
(0.50 ììîëü) ýôèðà 2a â 10 ìë CH2Cl2, ê êîòî-
ðîìó â îäèí ïðèåì äîáàâèëè 2.2 ìë âîäíîãî
ðàñòâîðà 0.8 Ì NaOCl. Ðåàêöèîííóþ ìàññó îá-
ðàáàòûâàëè óëüòðàçâóêîì, ìåäëåííî, ïî êàï-
ëÿì äîáàâëÿÿ ðàñòâîð 0.23 ã (1.50 ììîëü)
ñìåñè ñèí- è àíòè-îêñèìà àíèñîâîãî àëüäå-
ãèäà â 15 ìë CH2Cl2 è ïîääåðæèâàÿ òåìïåðà-
òóðó ðåàêöèè îêîëî 5 îÑ. Ïî îêîí÷àíèè ðåàê-
öèè (êîíòðîëü ïî ÒÑÕ) âîäíûé ñëîé îòäåëè-
ëè, ýêñòðàãèðîâàëè õëîðèñòûì ìåòèëåíîì
(5×10 ìë). Îðãàíè÷åñêèå ñëîè îáúåäèíèëè,
ñóøèëè MgSO4, çàòåì êîíöåíòðèðîâàëè è õðî-
ìàòîãðàôèðîâàëè íà SiO2 (ãåêñàí : ýòèëàöå-
òàò = 20 : 1), âûäåëèëè 0.06 ã èçîêñàçîëà 4à,
0.05 ã 4b, 0.06 ã 5a è 0.04 ã 5b ñ âûõîäàìè 24, 19,
23 è 18 % ñîîòâåòñòâåííî è 0.20 ã ôóðîêñàíà 6.

Ýòèëîâûé ýôèð (4S,5R,3a′′′′′R,5′′′′′S,6′′′′′S,6a′′′′′R)-
5-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-4-èçîêñàçîëêàðáîíîâîé
êèñëîòû (4à). 20[ ]Dα  �56.25î. Íàéäåíî, %:

Ñ 65.24, Í 6.56, N 2.70. C27H31NO8. Âû÷èñëå-
íî, %: Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ
1Í (CDCl3, δ, ì.ä., J, Ãö): 1.23 ò (3H, CH3, 

3J =
7.0), 1.30 ñ (3H, CH3), 1.45 ñ (3H, CH3), 3.80 ñ
(3H, OCH3), 4.17 ää (1H, C6′H, 3J = 2.8, 3J =
3.2), 4.25 êâ (2H, CH2, 

3J = 7.0), 4.57 ää (1H,
C5′H, 3J = 9.8, 3J = 3.2), 4.58 ää (1H, C6a′H,
3J = 2.8, 3J = 3.5), 4.59 ä (1H, C4H, 3J = 9.8),
4.68 ä (1H, CH2,

 2J = 11.6), 4.76 ä (1H, CH2,
 2J =

11.6), 5.18 ò (1H, C5H, 3J = 9.8), 5.90 ä (1H,
C3a′H, 3J = 3.5), 6.90�8.10 ì (9H, Ar). ßÌÐ 13Ñ
(CDCl3, δ, ì.ä.): 13.90 (CH3), 26.45 (CH3), 26.77
(CH3), 55.26 (OÑÍ3), 56.21 (Ñ4Í), 61.00 (CH2),
72.76 (CH2), 77.43 (C5′H), 79.39 (C6′H), 81.79
(C6a′H), 82.71 (C5H), 105.30 (C3a′H), 112.12 (C2′),
114.22 (2CH, Ar), 120.86 (C, Ar), 127.69 (2CH,
Ar), 127.89 (CH, Ar), 128.23 (2CH, Ar), 128.41
(2CH, Ar), 137.48 (C, Ar), 155.04 (C3=N), 161.23
(C, Ar), 167.93 (COÎÑ2Í5).

Ýòèëîâûé ýôèð (4R,5R,3a′′′′′R,5′′′′′S,6′′′′′S,6a′′′′′R)-
5-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-4-èçîêñàçîëêàðáîíîâîé

êèñëîòû (4b). 20[ ]Dα  +159.1î. Íàéäåíî, %:

Ñ 65.34, Í 6.41, N 2.97. C27H31NO8. Âû÷èñëåíî, %:
Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ 1Í (CDCl3,
δ, ì.ä., J, Ãö): 1.01 ò (3H, CH3, 

3J = 7.0), 1.27 ñ
(3H, CH3), 1.39 ñ (3H, CH3), 3.80 ñ (3H, OCH3),
3.90 ää (H, C6′H, 3J = 3.2, 3J = 2.7), 4.05 ä (1H,
C4H, 3J = 4.9), 4.14 êâ (2H, CH2, 

3J = 7.0), 4.22
ä (1H, CH2,

 2J = 11.6), 4.27 ä (1H, CH2,
 2J =

11.6), 4.43 ää (1H, C5′H, 3J = 9.0, 3J = 3.2), 4.51
ää (1H, C6a′H, 3J = 2.7, 3J = 3.5), 4.68 ää (1H,
C5H, 3J = 9.0, 3J = 4.9), 5.84 ä (1H, C3a′H, 3J =
3.5), 6.90�8.10 ì (9H, Ar). ßÌÐ 13Ñ (CDCl3, δ,
ì.ä.): 13.69 (CH3), 26.52 (CH3), 26.80 (CH3), 55.55
(OÑÍ3), 63.69 (Ñ4Í), 60.92 (CH2), 72.58 (CH2),
77.20 (2C5′,6′H), 81.44 (C6a′H), 83.28 (C5H), 105.03
(C3a′H), 111.57 (C2′), 114.06 (2CH, Ar), 126.91
(C, Ar), 127.37 (2CH, Ar), 127.66 (CH, Ar),
128.38 (2CH, Ar), 129.48 (2CH, Ar), 137.02 (C,
Ar), 157.03 (C3=N), 161.77 (C, Ar), 167.15
(COÎÑ2Í5).

Ýòèëîâûé ýôèð (4S,5S,3a′′′′′R,5′′′′′S,6′′′′′S,6a′′′′′R)-
5-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-4-èçîêñàçîëêàðáîíîâîé

êèñëîòû (4ñ). 20[ ]Dα   �79.2î. Íàéäåíî, %: Ñ 65.44,

Í 6.99, N 2.81. C27H31NO8. Âû÷èñëåíî, %:
Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ 1Í (CDCl3,
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δ, ì.ä., J, Ãö): 1.15 ò (3H, CH3, 
3J = 7.0), 1.26 ñ

(3H, CH3), 1.31 ñ (3H, CH3), 3.83 ñ (3H, OCH3),
4.17 ää (H, C6′H, 3J = 3.2, 3J = 2.7), 4.12 êâ
(2H, CH2, 

3J = 7.0), 4.35 ää (1H, C5′H, 3J = 7.2,
3J = 3.2), 4.62 ää (1H, C6a′H, 3J = 2.7, 3J = 3.7),
4.64 ä (1H, CH2,

 2J = 11.6), 4.67 ä (1H, C4H,
3J = 5.3), 4.70 ä (1H, CH2,

 2J = 11.6), 5.35 ää
(1H, C5H, 3J = 7.2, 3J = 5.3), 5.96 ä (1H, C3a′H,
3J = 3.7), 6.90�8.10 ì (9H, Ar). ßÌÐ 13Ñ (CDCl3,
δ, ì.ä.): 13.93 (CH3), 26.21 (CH3), 26.83 (CH3),
55.32 (OÑÍ3), 56.40 (Ñ4Í), 61.80 (CH2), 72.52
(CH2), 79.74 (C5′H), 81.50 (C6′H), 82.23 (C6a′H),
82.63 (C5H), 105.35 (C3a′H), 112.06 (C2′), 114.20
(2CH, Ar), 120.87 (C, Ar), 127.97 (2CH, Ar),
128.56 (CH, Ar), 128.56 (2CH, Ar), 128.93 (2CH,
Ar), 137.21 (C, Ar), 154.03 (C3=N), 161.26 (C,
Ar), 169.30 (COÎÑ2Í5).

Ýòèëîâûé ýôèð (4S,5S,3a′′′′′R,5′′′′′R,6′′′′′S,6a′′′′′R)-
4-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-5-èçîêñàçîëêàðáîíîâîé

êèñëîòû (5a). 20[ ]Dα  �34.2î. Íàéäåíî, %: Ñ 65.34,

Í 6.51, N 2.97. C27H31NO8. Âû÷èñëåíî, %:
Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ 1Í (CDCl3,
δ, ì.ä., J, Ãö): 1.20 ò (3H, CH3, 

3J = 7.0), 1.30 ñ
(3H, CH3), 1.45 ñ (3H, CH3), 3.83 ñ (3H, OCH3),
4.06 ää (H, C6′H, 3J = 3.2, 3J = 2.7), 4.12 êâ
(2H, CH2, 

3J = 7.0), 4.22 ä (1H, C5H, 3J = 9.8),
4.26 ää (1H, C5′H, 3J = 9.6, 3J = 3.2), 4.58 ä
(1H, CH2,

 2J = 11.6), 4.67 ää (1H, C6a′H, 3J = 2.7,
3J = 3.6), 4.73 ä (1H, CH2,

 2J = 11.6), 4.93 ää
(1H, C4H, 3J = 9.8, 3J = 9.6), 6.04 ä (1H, C3a′H,
3J = 3.6), 6.90�8.10 ì (9H, Ar). ßÌÐ 13Ñ (CDCl3,
δ, ì.ä.): 14.00 (CH3), 26.42 (CH3), 26.91 (CH3),
55.01 (OÑÍ3), 55.28 (Ñ4Í), 61.89 (CH2), 72.17
(CH2), 79.36 (C5′H), 82.05 (C6′H), 82.69 (C6a′H),
83.27 (C5H), 105.45 (C3a′H), 112.00 (C2′), 114.17
(2CH, Ar), 120.96 (C, Ar), 127.74 (2CH, Ar),
128.09 (CH, Ar), 128.27 (2CH, Ar), 128.58 (2CH,
Ar), 137.19 (C, Ar), 155.72 (C3=N), 161.27 (C,
Ar), 168.12 (COÎÑ2Í5).

Ýòèëîâûé ýôèð (4S,5R,3a′′′′′R,5′′′′′R6′′′′′S,6a′′′′′R)-
4-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-5-èçîêñàçîëêàðáîíîâîé

êèñëîòû (5b). 20[ ]Dα  �169.5î. Íàéäåíî, %:

Ñ 65.23, Í 6.11, N 2.59. C27H31NO8. Âû÷èñëå-
íî, %: Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ
1Í (CDCl3, δ, ì.ä., J, Ãö): 0.90 ò (3H, CH3,
3J = 7.0), 1.30 ñ (3H, CH3), 1.45 ñ (3H, CH3),

3.84 ñ (3H, OCH3), 3.88 ää (H, C6′H, 3J = 3.2,
3J = 2.7), 4.12 êâ (2H, CH2, 

3J = 7.0), 4.43 ää
(1H, C5′H, 3J = 8.0, 3J = 3.2), 4.48 ä (1H, CH2,
2J = 11.6), 4.50 ää (1H, C4H, 3J = 8.0, 3J = 4.8),
4.54 ä (1H, C5H, 3J = 4.8), 4.55 ää (1H, C6a′H,
3J = 2.7, 3J = 3.5), 4.65 ä (1H, CH2,

 2J = 11.6),
5.90 ä (1H, C3a�H, 3J = 3.5), 6.90-8.10 ì (9H, Ar).
ßÌÐ 13Ñ (CDCl3, δ, ì.ä.): 13.67 (CH3), 26.32
(CH3), 26.74 (CH3), 55.25 (OÑÍ3), 60.98 (CH2),
62.49 (Ñ4Í), 71.99 (CH2), 78.74 (C5′H), 80.80
(C6′H), 81.53 (C6a′H), 82.46 (C5H), 105.40 (C3a′H),
111.94 (C2′), 114.08 (2CH, Ar), 126.90 (C, Ar),
127.68 (2CH, Ar), 127.97 (CH, Ar), 128.28 (2CH,
Ar), 129.59 (2CH, Ar), 136.79 (C, Ar), 157.24
(C3=N), 161.79 (C, Ar), 167.16 (COÎÑ2Í5).

Ýòèëîâûé ýôèð (4R,5S,3a′′′′′R,5′′′′′R,6′′′′′S,6a′′′′′R)-
4-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,5-äèãèäðî-5-èçîêñàçîëêàðáîíîâîé

êèñëîòû (5ñ). 20[ ]Dα  �116.7î. Íàéäåíî, %:

Ñ 65.23, Í 6.34, N 2.98. C27H31NO8. Âû÷èñëå-
íî, %: Ñ 65.18, Í 6.28, N 2.82. Ñïåêòð ßÌÐ
1Í (CDCl3, δ, ì.ä., J, Ãö): 1.05 ò (3H, CH3,
3J = 7.0), 1.28 ñ (3H, CH3), 1.33 ñ (3H, CH3),
3.83 ñ (3H, OCH3), 3.95 ää (H, C6�H, 3J = 3.2,
3J = 2.7), 4.13 êâ (2H, CH2, 

3J = 7.0), 4.37 ä
(1H, CH2,

 2J = 11.8), 4.43 ää (1H, C5�H, 3J =
6.9, 3J = 3.2), 4.45 ä (1H, CH2,

 2J = 11.8), 4.65 ä
(1H, C5H, 3J = 6.9), 4.66 ää (1H, C6a′H, 3J =
3.7, 3J = 2.7), 5.31 ò (1H, C4H, 3J = 6.9), 6.04 ä
(1H, C3a′H, 3J = 3.7), 6.90�8.10 ì (9H, Ar). ßÌÐ
13Ñ (CDCl3, δ, ì.ä.): 13.69 (CH3), 26.09 (CH3),
26.60 (CH3), 50.40 (Ñ4Í), 56.58 (OÑÍ3), 61.56
(CH2), 71.68 (CH2), 77.23 (C5′H), 80.42 (C6′H),
81.49 (C6a′H), 83.85 (C5H), 105.57 (C3a′H), 112.21
(C2′), 114.03 (2CH, Ar), 120.39 (C, Ar), 127.84
(2CH, Ar), 128.40 (CH, Ar), 128.79 (2CH, Ar),
128.90 (2CH, Ar), 136.83 (C, Ar), 156.05
(C3=N), 160.97 (C, Ar), 169.74 (COÎÑ2Í5).

Äèýòèëîâûé ýôèð (5R,3a′′′′′R,5′′′′′S,6′′′′′S,6a′′′′′R)-
5-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,4(5Í)-èçîêñàçîëäèêàðáîíîâîé êèñ-

ëîòû (7a). 20[ ]Dα  �63.0î. Íàéäåíî, %: C 63.44,

H 6.21, N 2.52. C30H35NO10. Âû÷èñëåíî, %:
C 63.26, H 6.19, N 2.46. Ñïåêòð ßÌÐ 1Í
(CDCl3, δ, ì.ä., J, Ãö): 1.15 ò (3H, CH3, 

3J = 7.0),
1.20 ò (3H, CH3, 

3J = 7.0), 1.30 ñ (3H, CH3),
1.40 ñ (3H, CH3), 3.80 ñ (3H, OCH3), 4.15 êâ
(2H, CH2, 

3J = 7.0), 4.17 ää (1H, C6′H, 3J =
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2.7, 3J = 3.4), 4.32 ää (1H, C5′H, 3J = 10.1, 3J =
3.4), 4.36 êâ (2H, CH2, 

3J = 7.0), 4.40 ää (1H,
C6a′H, 3J = 2.7, 3J = 3.5), 4.74 ä (1H, CH2, 

2J =
11.6), 4.82 ä (1H, CH2, 

2J = 11.6), 5.86 ä (1H,
C5H, 3J = 10.1), 5.93 ä (1H, C3a′H, 3J = 3.5),
6.80�8.10 ì (9H, Ar). ßÌÐ 13Ñ (CDCl3, δ, ì.ä.):
13.48 (CH3), 13.68 (CH3), 26.25 (CH3), 26.68
(CH3), 62.79 (CH2), 62.90 (CH2), 72.23 (C4), 72.70
(CH2), 76.19 (C5′H), 82.03 (C6′H), 82.26 (C6a′H),
84.30 (C5H), 105.51 (C3a′H), 111.84 (C2′), 113.43
(2CH, Ar), 120.65 (C, Ar), 127.67 (2CH, Ar),
128.36 (CH, Ar), 128.71 (2CH, Ar), 129.66 (2CH,
Ar), 137.52 (C, Ar), 154.18 (C3=N), 160.83 (C,
Ar), 166.14 (COÎÑ2Í5), 165.39 (COÎÑ2Í5).

Äèýòèëîâûé ýôèð (5S,3a′′′′′R,5′′′′′S,6′′′′′S,6a′′′′′R)-
5-[6′′′′′-(áåíçèëîêñè)-2′′′′′,2′′′′′-äèìåòèëòåòðàãèäðî-
ôóðà[2,3-d][1′′′′′,3′′′′′]äèîêñîë-5′′′′′-èë]-3-(4-ìåòîêñè-
ôåíèë)-4,4(5Í)-èçîêñàçîëäèêàðáîíîâîé êèñ-

ëîòû (7b). 20[ ]Dα  +71.2î. Íàéäåíî, %: C 63.34,

H 6.23, N 2.50. C30H35NO10. Âû÷èñëåíî, %:
C 63.26, H 6.19, N 2.46. Ñïåêòð ßÌÐ 1Í
(CDCl3, δ, ì.ä., J, Ãö): 0.80 ò (3H, CH3, 

3J = 7.0),
1.20 ò (3H, CH3, 

3J = 7.0), 1.30 ñ (3H, CH3),
1.50 ñ (3H, CH3), 3.80 ñ (3H, OCH3), 3.55 ää
(1H, C5′H, 3J = 7.1, 3J = 3.4), 3.86 ää (1H, C6′H,
3J = 2.7, 3J = 3.4), 4.28 êâ (4H, 2CH2, 

3J = 7.0),
4.54 ä (1H, CH2, 

2J = 11.8), 4.69 ää (1H, C6a′H,
3J = 2.7, 3J = 3.6), 4.70 ä (1H, CH2, 

2J = 11.8),
5.48 ä (1H, C5H, 3J = 7.1), 6.03 ä (1H, C3a′H,
3J = 3.6), 6.80�8.10 ì (9H, Ar). ßÌÐ 13Ñ (CDCl3,
δ, ì.ä.): 13.37 (CH3), 13.77 (CH3), 26.60 (CH3),
27.10 (CH3), 62.56 (CH2), 62.67 (CH2), 70.44 (C4),
71.34 (CH2), 78.82 (C5′H), 82.69 (C6′H), 83.10
(C6a′H), 87.60 (C5H), 105.28 (C3a′H), 112.30 (C2′),
113.60 (2CH, Ar), 120.76 (C, Ar), 127.09 (2CH,
Ar), 127.66 (CH, Ar), 128.30 (2CH, Ar), 129.10
(2CH, Ar), 137.45 (C, Ar), 155.07 (C3=N), 160.88
(C, Ar), 165.50 (COÎÑ2Í5), 166.16 (COÎÑ2Í5).

ÇÀÊËÞ×ÅÍÈÅ

Ñèíòåçèðîâàíû íîâûå ãëèêîçèëèðîâàííûå
4,5-äèãèäðîèçîêñàçîëû ðÿäà α-D-êñèëî-ïåíòà-
äèàëüäî-1,4-ôóðàíîçû � ñèíòåòè÷åñêèå ïðåä-
øåñòâåííèêè ñîîòâåòñòâóþùèõ 1,3-àìèíîñïèð-
òîâ, ïðåäñòàâèòåëåé ñòðóêòóðíîé ãðóïïû âû-
ñîêîàêòèâíûõ ïðîòèâîòóáåðêóëåçíûõ àãåíòîâ.

Äëÿ êàæäîãî èç âûäåëåííûõ â èíäèâèäó-
àëüíîì âèäå äèàñòåðåîìåðíûõ 4,5-äèãèäðîè-
çîêñàçîëîâ îïðåäåëåí ðÿä åãî ôèçèêî-õèìè-

÷åñêèõ õàðàêòåðèñòèê, óñòàíîâëåíà ñòåðåîõè-
ìèÿ íîâûõ àñèììåòðè÷åñêèõ öåíòðîâ.

Ïîêàçàíî, ÷òî ðåãèîñåëåêòèâíîñòü 1,3-äè-
ïîëÿðíîãî öèêëîïðèñîåäèíåíèÿ 4-ìåòîêñèáåí-
çîíèòðèëîêñèäà (õëîðàìèí Á, ÒÝÀ) ê ñîïðÿ-
æåííûì ñëîæíûì ýôèðàì ñàõàðíîãî ðÿäà ïðè
ïåðåõîäå îò Z- ê Å-ýôèðó óâåëè÷èâàåòñÿ, à
â ñëó÷àå äèçàìåùåííîé äâîéíîé ñâÿçè ïðî-
öåññ ñòàíîâèòñÿ ðåãèîñïåöèôè÷íûì.

Îòìå÷åí âêëàä óñëîâèé ïðîâåäåíèÿ ðåàê-
öèè (ãåíåðàöèÿ íèòðèëîêñèäà äåéñòâèåì
NaOCl, USI) â ñòåðåîõèìè÷åñêèé ðåçóëüòàò
öèêëîïðèñîåäèíåíèÿ, ïðåäñòàâëåííûé ýôôåê-
òîì ýïèìåðèçàöèè àñèììåòðè÷åñêîãî öåíòðà,
ñâÿçàííîãî ñ êàðáýòîêñèãðóïïîé çà ñ÷åò åå
åíîëèçàöèè â ùåëî÷íîé ñðåäå.

Ðàáîòà âûïîëíåíà â ðàìêàõ ïðîãðàììû ÎÕÍÌ
ÐÀÍ �Òåîðåòè÷åñêîå è ýêñïåðèìåíòàëüíîå èçó÷åíèå
ïðèðîäû õèìè÷åñêîé ñâÿçè è ìåõàíèçìîâ âàæíåéøèõ
õèìè÷åñêèõ ðåàêöèé è ïðîöåññîâ� ¹ 1-ÎÕ íà 2009 ã.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ

1 Grigg R., Heaney F., Surendracumar S. // Tetrahedron.
1991. No. 47. P. 4477.

2 Lakanatha Rai  K. M. //  Top Heterocycl. Hem. 2008.
No. 13. P. 1.

3 Ëèòâèíîâñêàÿ Ð. Ï., Õðèïà÷ Â. À. // Óñï. õèìèè. 2001.
Ò. 70, ¹ 5. C. 464.

4 Àõðåì À. À., Ëàõâè÷ Ô. À., Õðèïà÷ Â. À. // Õèìèÿ
ãåòåðîöèêë. ñîåä. 1981. ¹ 9. Ñ. 1155�1173.

5 Ëàõâè÷ Ô. À., Êîðîëåâà Å. Â., Àõðåì À. À. // Õèìèÿ
ãåòåðîöèêë. ñîåä. 1989. ¹ 4. Ñ. 435�453.

6 Rogoza L. N., Salahutdinov N. F., Tolstikov G. A.// Mini-
rev. Organ. Chem. 2009. Vol. 6, No. 2. Ð. 135.

7 Katiyar D.,  Tiwari V. K.,  Verna S. S.,  Sinha S.,  Gaikwad A.,
Srivastava A.,  Srivastava B. S.,  Tripathi R. P. //  Eur.
J. Med. Chem. 2005. Vol. 40. P. 351.

8 Kocienski P., Yeates C. // J. Chem. Soc., Chem. Commun.
1984. P. 901.

9 Lehnert W. // Tetrahedron Lett. 1970. Vol. 11. P. 4723.
10 Åðìîëàåâà Í. À., Öûïûøåâà È. Ï., Äîðîãàÿ Å. Ñ., Ãàé-

ëþíàñ È. À., Ñïèðèõèí Ë. Â., Áàéêîâà È. Ï., Þíóñîâ
Ì. Ñ. // Áàøê. õèì. æóðí. 2009. Ò. 16, ¹ 2. Ñ. 104.

11 Hasner A.,  Lokanatha R.  K. M. //  Synth. Commun.
1989. P. 57�59.

12 Bougrin K., Lamiri M., Soufiaoni M. // Tetrahedron
Lett. 1998. No. 39. P. 4455.

13 Bruno G., Rotondo A., Grassi G., Foti F., Risitano F.,
Nicolo F. // Acta Crystallogr., Sect. C: Cryst. Struct.
Commun. 2004. Vol. 60. P. 496�497.

14 Mancera M., Roffe I., Galbis J. A. // Tetrahedron. 1995.
Vol. 51, No. 22. Ð. 6349.

15 Æäàíîâ Þ. À., Äîðîôååíêî Ã. Í. Ïðàêòèêóì ïî õè-
ìèè óãëåâîäîâ. Ì.: Âûñø. øê., 1975. 204 ñ.

16 Vogel A. I. Pract. Organ. Chem. London: Longman, 1956. 719 ð.
17 Õìåëüíèöêèé Ë. È., Íîâèêîâ Ñ. Ñ., Ãîäîâèêîâà Ò. È.

Õèìèÿ ôóðîêñàíîâ: Ñòðîåíèå è ñèíòåç. Ì.: Íàóêà,
1996. 383 ñ.


