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ôîðìóëû (I) è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûì
ñîë ì è ñëîæíûì ýôèðàì. Ñîåäèíåíè  íàñòî ùåãî
èçîáðåòåíè  âëè þò íà óðîâåíü ãëþêîçû â êðîâè è
óðîâåíü òðèãëèöåðèäîâ â ñûâîðîòêå è ìîãóò íàéòè
ïðèìåíåíèå äë  ëå÷åíè  òàêèõ çàáîëåâàíèé, êàê
äèàáåò, îæèðåíèå, ãèïåðëèïèäåìè  è
àòåðîñêëåðîòè÷åñêîå çàáîëåâàíèå. Â îáùåé
ôîðìóëå (I)

Õ îáîçíà÷àåò Î èëè S; R îçíà÷àåò Í èëè C1-Ñ6
àëêèë; R1 îçíà÷àåò Í, COOR, Ñ3-C8 öèêëîàëêèë èëè
C1-Ñ6 àëêèë, Ñ2-Ñ6 àëêåíèë èëè C1-Ñ6 àëêîêñèë,
êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü çàìåñòèòåëè; çíà÷åíè 
ðàäèêàëîâ R2, R3, R4, R5, R6 óêàçàíû â ôîðìóëå
èçîáðåòåíè . Èçîáðåòåíèå òàêæå îòíîñèòñ  ê
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ôàðìêîìïîçèöèè íà îñíîâå ñîåäèíåíèé îáùåé
ôîðìóëû (I) è ê ïðîìåæóòî÷íûì ïðîäóêòàì îáùåé
ôîðìóëû (II) è (III), êîòîðûå èñïîëüçóþò äë 
ïîëó÷åíè  ïðîèçâîäíûõ èíäàíóêñóñíîé êèñëîòû.

13 í. è 15 ç.ï. ô-ëû, 6 òàáë.
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(57) Abstract: 
FIELD: organic chemistry, medicine, pharmacy.
SUBSTANCE: invention relates to novel

compounds of the formula (I)

and their pharmaceutically acceptable salts and
esters. In the general formula (I) X means oxygen
(O) or sulfur (S) atom; R means hydrogen atom (H)
or (C1-C6)-alkyl; R1 means H, -COOR, (C3-C8)-
cycloalkyl or (C1-C6)-alkyl, (C2-C6)-alkenyl or (C1-C6)-
alkoxyl and each of them can be unsubstituted or

comprises substitutes; values of
radicals R2, R3, R4, R5 and R6 are given in the

invention claim. Also, invention relates to a
pharmaceutical composition based on compounds of
the general formula (I) and to intermediate
compounds of the general formula (II)

and the general
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formula (III) that are used for synthesis of derivatives of indane
acetic acid. Proposed compounds effect on the
blood glucose level and serum triglycerides level
and can be used in treatment of such diseases as
diabetes mellitus, obesity, hyperlipidemia and
atherosclerosis.

EFFECT: valuable medicinal properties of
compounds and pharmaceutical composition.

28 cl, 6 tbl, 6 sch, 251 ex
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Îáëàñòü èçîáðåòåíè 
Íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê ïðîèçâîäíûì èíäàíóêñóñíîé êèñëîòû è èõ

èñïîëüçîâàíèþ â ôàðìàöåâòè÷åñêèõ êîìïîçèöè õ äë  ëå÷åíè  çàáîëåâàíèé, òàêèõ êàê
äèàáåò, îæèðåíèå, ãèïåðëèïèäåìè  è àòåðîñêëåðîòè÷åñêîå çàáîëåâàíèå. Íàñòî ùåå
èçîáðåòåíèå òàêæå îòíîñèòñ  ê ïðîìåæóòî÷íûì ïðîäóêòàì, ïðèãîäíûì äë  èñïîëüçîâàíè 
ïðè ïîëó÷åíèè ïðîèçâîäíûõ èíäàíóêñóñíîé êèñëîòû, è ê ñïîñîáàì ïîëó÷åíè .

Ïðåäøåñòâóþùèé óðîâåíü
Äèàáåò òèïà II  âë åòñ  ñàìîé ðàñïðîñòðàíåííîé ôîðìîé äèàáåòà è ó 90 - 95%

ïàöèåíòîâ, ñòðàäàþùèõ ãèïåðãëèêåìèåé, îáíàðóæèâàåòñ  ýòà ôîðìà çàáîëåâàíè . Ïðè
äèàáåòå òèïà II, ïî-âèäèìîìó, ïðîèñõîäèò óìåíüøåíèå ìàññû β-êëåòîê ïîäæåëóäî÷íîé
æåëåçû, íàáëþäàåòñ  íåñêîëüêî îòäåëüíûõ äåôåêòîâ ñåêðåöèè èíñóëèíà è ñíèæåíèå
÷óâñòâèòåëüíîñòè òêàíè ê èíñóëèíó. Ñèìïòîìû è ïîñëåäñòâè  ýòîé ôîðìû äèàáåòà
âêëþ÷àþò óñòàëîñòü, ÷àñòîå ìî÷åèñïóñêàíèå, æàæäó, ïåëåíó ïåðåä ãëàçàìè, ÷àñòûå
èíôåêöèè è ìåäëåííîå çàæèâëåíèå ðàí, âûçâàííûå äèàáåòîì íåâðîëîãè÷åñêèå ïîðàæåíè ,
ðåòèíîïàòèþ, ìèêðî- è ìàêðîñêîïè÷åñêèå ïîðàæåíè  êðîâåíîñíûõ ñîñóäîâ è çàáîëåâàíè 
ñåðäöà è ïî÷åê.

Ðåçèñòåíòíîñòü ê ìåòàáîëè÷åñêèì âîçäåéñòâè ì èíñóëèíà  âë åòñ  îäíîé èç îñíîâíûõ
îñîáåííîñòåé äèàáåòà òèïà II. Ðåçèñòåíòíîñòü ê èíñóëèíó õàðàêòåðèçóåòñ  íàðóøåíè ìè
ïîãëîùåíè  è èñïîëüçîâàíè  ãëþêîçû â ÷óâñòâèòåëüíûõ ê èíñóëèíó îðãàíàõ-ìèøåí õ,
íàïðèìåð, â àäèïîöèòàõ è ñêåëåòíûõ ìûøöàõ, è íàðóøåíè ìè èíãèáèðîâàíè  ïðîöåññà
âûâåäåíè  ãëþêîçû ïå÷åíüþ. Ôóíêöèîíàëüíà  èíñóëèíîâà  íåäîñòàòî÷íîñòü,
ðåçèñòåíòíîñòü ê èíñóëèíó íà ïåðèôåðèè è íåñïîñîáíîñòü èíñóëèíà ïîäàâë òü ïðîöåññ
âûâåäåíè  ãëþêîçû ïå÷åíüþ ïðèâîä ò ê ãèïåðãëèêåìèè íàòîùàê. β-Êëåòêè ïîäæåëóäî÷íîé
æåëåçû êîìïåíñèðóþò ðåçèñòåíòíîñòü ê èíñóëèíó, âûðàáàòûâà  èíñóëèí â ïîâûøåííûõ
óðîâí õ. Îäíàêî β-êëåòêè íåñïîñîáíû ïîääåðæèâàòü òàêóþ çíà÷èòåëüíóþ âûðàáîòêó
èíñóëèíà è â êîíå÷íîì ñ÷åòå èíäóöèðîâàííà  ãëþêîçîé âûðàáîòêà èíñóëèíà ñíèæàåòñ , ÷òî
ïðèâîäèò ê íàðóøåíèþ ãîìåîñòàçà ãëþêîçû è ïîñëåäóþùåìó ðàçâèòèþ  âíîãî äèàáåòà.
Ãèïåðèíñóëèíåìè  òàêæå ñâ çàíà ñ ðåçèñòåíòíîñòüþ ê èíñóëèíó, ãèïåðòðèãëèöåðèäåìèåé,
íèçêèì óðîâíåì ëèïîïðîòåèíîâ âûñîêîé ïëîòíîñòè (ËÂÏ) õîëåñòåðèíà è ïîâûøåííûì
ñîäåðæàíèåì ëèïîïðîòåèíîâ íèçêîé ïëîòíîñòè (ËÍÏ) â ïëàçìå. Ñî÷åòàíèå ðåçèñòåíòíîñòè
ê èíñóëèíó è ãèïåðèíñóëèíåìèè ñ ýòèìè íàðóøåíè ìè ìåòàáîëèçìà íàçûâàþò "ñèíäðîìîì
X" è îí òåñíî ñâ çàí ñ ïîâûøåíèåì îïàñíîñòè ãèïåðòåíçèè è èøåìè÷åñêîé áîëåçíè ñåðäöà.

Îæèðåíèå  âë åòñ  èçáûòî÷íûì íàêîïëåíèåì æèðîâîé òêàíè. Èçáûòîê æèðîâîé òêàíè
ïðèâîäèò ê ðàçâèòèþ ò æåëûõ ïàòîëîãè÷åñêèõ ñîñòî íèé, íàïðèìåð, äèàáåòà òèïà II,
ãèïåðòåíçèè, çàáîëåâàíè  êîðîíàðíîé àðòåðèè, ãèïåðëèïèäåìèè, îæèðåíè  è íåêîòîðûõ
çëîêà÷åñòâåííûõ îáðàçîâàíèé. Àäèïîöèòû òàêæå ìîãóò âëè òü íà ãîìåîñòàç ãëþêîçû
ïîñðåäñòâîì ïðîäóöèðîâàíè  ôàêòîðà íåêðîçà îïóõîëåâûõ êëåòîê a (TNFa) è äðóãèõ
ìîëåêóë.

Èçâåñòíî, ÷òî àòåðîñêëåðîòè÷åñêîå çàáîëåâàíèå âûçûâàåòñ  öåëûì ð äîì ôàêòîðîâ,
íàïðèìåð, ãèïåðòåíçèåé, íèçêèìè óðîâí ìè ËÂÏ è âûñîêèìè óðîâí ìè ËÍÏ. Ñâ çàííûå ñ
àòåðîñêëåðîçîì çàáîëåâàíè  âêëþ÷àþò ñåðäå÷íî-ñîñóäèñòûå çàáîëåâàíè , èøåìè÷åñêóþ
áîëåçíü ñåðäöà (ÈÁÑ), öåðåáðîâàñêóë ðíûå çàáîëåâàíè  è çàáîëåâàíè  ïåðèôåðè÷åñêèõ
ñîñóäîâ. Èøåìè÷åñêà  áîëåçíü ñåðäöà âêëþ÷àåò ñìåðòü îò ÈÁÑ, èíôàðêò ìèîêàðäà è
êîðîíàðíóþ ðåâàñêóë ðèçàöèþ. Öåðåáðîâàñêóë ðíûå çàáîëåâàíè  âêëþ÷àþò èøåìè÷åñêèé
èëè ãåììîððàãè÷åñêèé óäàð è ïðåõîä ùèå èøåìè÷åñêèå ïðèñòóïû.

Â ñîîòâåòñòâèè ñ ýòèì, íåñìîòð  íà íàëè÷èå íåêîòîðûõ ôàðìàöåâòè÷åñêèõ ïðåïàðàòîâ,
êîòîðûå èñïîëüçóþòñ  äë  ëå÷åíè  ýòèõ çàáîëåâàíèé, ñîõðàí åòñ  ïîòðåáíîñòü â íîâûõ
ôàðìàöåâòè÷åñêèõ ïðåïàðàòàõ, êîòîðûå îäíîâðåìåííî  âë þòñ  áåçîïàñíûìè è
ýôôåêòèâíûìè ñðåäñòâàìè ëå÷åíè  ýòèõ çàáîëåâàíèé, à òàêæå â ýôôåêòèâíûõ ñïîñîáàõ èõ
ïîëó÷åíè .

Íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê ñîåäèíåíè ì, êîòîðûå ïðèãîäíû äë  èñïîëüçîâàíè 
ïðè ëå÷åíèè äèàáåòà è ðîäñòâåííûõ çàáîëåâàíèé, òàêèõ êàê ñèíäðîì X, íàðóøåíèå
ïåðåíîñèìîñòè ãëþêîçû, íàðóøåíèå óðîâí  ãëþêîçû â êðîâè íàòîùàê è ãèïåðèíñóëèíåìè ,
îæèðåíèå, àòåðîñêëåðîòè÷åñêîå çàáîëåâàíèå, äèñëèïèäåìè  è ðîäñòâåííûå çàáîëåâàíè ,
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òàêèå êàê ãèïåðòðèãëèöåðèäåìè , íèçêîå ñîäåðæàíèå ËÂÏ õîëåñòåðèíà è
ãèïåðõîëåñòåðèíåìè , ñåðäå÷íî-ñîñóäèñòûå çàáîëåâàíè  è öåðåáðîâàñêóë ðíûå
çàáîëåâàíè .

Îïèñàíèå èçîáðåòåíè 
Íàñòî ùåå èçîáðåòåíèå îõâàòûâàåò ñîåäèíåíè  ôîðìóëû I,

ãäå R îçíà÷àåò Í èëè C1-C6 àëêèë;
R1 îçíà÷àåò Í, COOR, Ñ3-Ñ8öèêëîàëêèë èëè C1-Ñ6 àëêèë, Ñ2-Ñ6àëêåíèë èëè C1-C6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð, ìåòèëåíäèîêñèôåíèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì
èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-C6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6àëêîêñèë, îêñîãðóïïó, ôòîð,

èëè
R2 îçíà÷àåò ôåíèë, ôóðèë, òèåíèë, ïèððîëèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë,

ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåò-
ðàçîëèë, ïèðèäèë, ïèððîëèäèíèë, ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë,
òåòðàãèäðîòèîïèðàíèë, ïèïåðàçèíèë èëè ìîðôîëèíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R3 îçíà÷àåò Í, C1-C6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò Î èëè S;
R4 îçíà÷àåò C1-C6àëêèë èëè Ñ3-Ñ8öèêëîàëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð, îêñîãðóïïó
èëè Ñ1-Ñ6àëêîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé Ñ1-Ñ6àëêîêñèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  R6, êàæäûé èç êîòîðûõ ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  ôåíèë,
íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë, ïèððîëèíèë, òåò-
ðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë,
òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë, ïèïåðèäèíèë,
òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë, ïèðèäàçèíèë,
ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë,
áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë,
èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë, äèãèäðîáåíçîïèðàíèë,
äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6,

èëè
C1-Ñ6àëêèë òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  Ñ3-Ñ8 öèêëîàëêèë èëè

ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6

èëè ôåíèë, íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë,
ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë,
èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë,
ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë,
ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
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äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë,
áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë,
èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë, äèãèäðîáåíçîïèðàíèë,
äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6,

èëè
R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë,

ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë,
èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë,
ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë,
ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë, äèãèäðîáåí-çîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë,
áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë,
èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë, äèãèäðîáåíçîïèðàíèë,
äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, ôóðèë, òèåíèë,
ïèððîëèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë,
òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë, ïèððîëèäèíèë, ïèïåðèäèíèë,
òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîäèîêñîëèë,
äèãèäðîáåíçîôóðàíèë, èíäîëèë, ïèðèìèäèíèë èëè ôåíîêñèë, êàæäûé èç êîòîðûõ ìîæåò
áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë, èëè C1-C6àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû. Îïðåäåëåííûå íèæå
òåðìèíû âî âñåì èçîáðåòåíèè îçíà÷àþò ñëåäóþùåå:

"C1-C6àëêèë" îçíà÷àåò ëèíåéíûå èëè ðàçâåòâëåííûå öåïî÷å÷íûå àëêèëüíûå ãðóïïû,
ñîäåðæàùèå îò îäíîãî äî ïðèìåðíî øåñòè àòîìîâ óãëåðîäà. Òàêèå ãðóïïû âêëþ÷àþò ìåòèë,
ýòèë, í-ïðîïèë, èçîïðîïèë, í-áóòèë, èçîáóòèë, âòîð-áóòèë, òðåò-áóòèë, í-ïåíòèë,
íåîïåíòèë, 2-ïåíòèë, í-ãåêñèë, 2-ãåêñèë, 3-ãåêñèë, 2,3-äèìåòèëáóòèë è ò.ï.

"Ñ2-Ñ6àëêåíèë" îçíà÷àåò ëèíåéíûå èëè ðàçâåòâëåííûå öåïî÷å÷íûå àëêåíèëüíûå ãðóïïû,
ñîäåðæàùèå îò äâóõ äî ïðèìåðíî øåñòè àòîìîâ óãëåðîäà è ñîäåðæàùèå îäíó èëè áîëüøåå
êîëè÷åñòâî äâîéíûõ ñâ çåé. Òàêèå ãðóïïû âêëþ÷àþò ýòåíèë, ïðîïåíèë, èçîïðîïåíèë, 2-
èçîáóòåíèë, 4-ïåíòåíèë, 5-ãåêñåíèë è ò.ï.

"Ñ3-Ñ8 öèêëîàëêèë" îçíà÷àåò íàñûùåííûå ìîíîöèêëè÷åñêèå àëêèëüíûå ãðóïïû,
ñîäåðæàùèå îò 3 äî ïðèìåðíî 9 àòîìîâ óãëåðîäà è âêëþ÷àåò òàêèå ãðóïïû, êàê
öèêëîïðîïèë, öèêëîïåíòèë, öèêëîãåêñèë è ò.ï.

"C1-C6 àëêîêñèë" îçíà÷àåò ëèíåéíûå èëè ðàçâåòâëåííûå öåïî÷å÷íûå àëêîêñèëüíûå
ãðóïïû, ñîäåðæàùèå îò îäíîãî äî ïðèìåðíî øåñòè àòîìîâ óãëåðîäà è âêëþ÷àåò òàêèå
ãðóïïû, êàê ìåòîêñèë, ýòîêñèë, í-ïðîïîêñèë, èçîïðîïîêñèë, í-áóòîêñèë, èçîáóòîêñèë,
âòîð-áóòîêñèë, òðåò-áóòîêñèë è ò.ï.

"Ãàëîãåí" îçíà÷àåò ôòîð, õëîð, áðîì èëè éîä.
Åñëè óêàçàíî, ÷òî àëêèëüíà , öèêëîàëêèëüíà , àëêåíèëüíà  èëè àëêîêñèëüíà  ãðóïïà

ñîäåðæèò â êà÷åñòâå çàìåñòèòåë  ôòîð, îíà ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé
îäèí èëè áîëüøåå êîëè÷åñòâî àòîìîâ ôòîðà ïðè ëþáîì äîñòóïíîì àòîìå óãëåðîäà âïëîòü
äî ïåðôòîðèðîâàíè .

Åñëè óêàçàíî, ÷òî àëêèëüíûé çàìåñòèòåëü ñîäåðæèò â êà÷åñòâå çàìåñòèòåë  îêñî-
ãðóïïó, ýòî îçíà÷àåò çàìåùåíèå àòîìîì êèñëîðîäà ñ äâîéíîé ñâ çüþ, êîòîðûé ñîâìåñòíî ñ
àòîìîì óãëåðîäà, ê êîòîðîìó îí ïðèñîåäèíåí, îáðàçóåò êàðáîíèëüíóþ ãðóïïó -(Ñ=O)-.

Åñëè óêàçàíî, ÷òî êàêîé-ëèáî ôðàãìåíò  âë åòñ  çàìåùåííûì, òî îí ìîæåò ñîäåðæàòü
îäèí èëè áîëüøåå êîëè÷åñòâî óêàçàííûõ çàìåñòèòåëåé, êîòîðûå ìîãóò ðàñïîëàãàòüñ  â
ëþáîì äîñòóïíîì ïîëîæåíèè ýòîãî ôðàãìåíòà. Åñëè ó êàêîãî-ëèáî ôðàãìåíòà èìååòñ  äâà
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èëè áîëüøåå êîëè÷åñòâî çàìåñòèòåëåé, òî êàæäûé çàìåñòèòåëü ìîæåò áûòü îïðåäåëåí
íåçàâèñèìî îò ëþáîãî äðóãîãî çàìåñòèòåë  è â ñîîòâåòñòâèè ñ ýòèì îíè ìîãóò áûòü
îäèíàêîâûìè èëè ðàçíûìè.

Òåðìèí "íåîá çàòåëüíî ñîäåðæàùèé çàìåñòèòåëè" îçíà÷àåò, ÷òî ìîäèôèöèðîâàííûé
òàêèì îáðàçîì ôðàãìåíò ìîæåò áûòü íåçàìåùåííûìè èëè ñîäåðæàòü óêàçàííûé
çàìåñòèòåëü (çàìåñòèòåëè).

R3 ìîæåò áûòü ïðèñîåäèíåí ê ãåòåðîöèêëè÷åñêîìó ôðàãìåíòó ñîåäèíåíè  ôîðìóëû 1 â
ïîëîæåíèè 4 èëè 5 (ò.å. ê ëþáîìó äîñòóïíîìó àòîìó óãëåðîäà) è, ñîîòâåòñòâåííî,
îñòàâøà ñ  ÷àñòü ìîëåêóëû áóäåò ïðèñîåäèíåíà ê îñòàâøåìóñ  äîñòóïíîìó àòîìó
óãëåðîäà.

Ïðèìåðû ñîåäèíåíèé ôîðìóëû I, êîòîðûå èëëþñòðèðóþò íàñòî ùåå èçîáðåòåíèå, íî
íèêîèì îáðàçîì åãî íå îãðàíè÷èâàþò, ïðèâåäåíû â òàáëèöå 1.

Òàáëèöà 1.
Èëëþñòðàòèâíûå ïðèìåðû ñîåäèíåíèé Ôîðìóëû I

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

1 Í Í Í ÑÍ3 Í Î

2 Í Í Í í-áóòèë Í Î

3 Í Í Í öèêëîïðîïèë Í Î

4 Í Í Í öèêëîïåíòèë Í Î

5 Í Í Í öèêëîîêòèë Í Î

6 Í Í Í Ph Í Î

7 Í Í Í Ph Í S

8 Í Í Í 2-ClPh Í Î

9 Í Í Í 2,3-äè-FPh Í Î

10 Í Í Í 2,4-äè-ÑÍ3Ph Í Î

11 Í Í Í 2-òèåíèë Í Î

12 Í Í Í Í Î

13 Í Í Í 2-ôóðèë Í Î

14 Í Í Í 2-ôóðèë Í S

15 Í Í Í 2-(4-ÑÍ3)ôóðèë Í Î

16 Í Í Í Í Î

17 Í Í Í 4-FPh Í Î

18 Í Í Í 4-FPh Í S

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

19 Í Í ÑÍç 4-FPh H O

20 Í Í Et 4-FPh H O

21 Í Í Et 4-FPh H S
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22 Í Í Et 3-ïèðèäèë H O

23 Í Í Et H Î

24 Í Í èçîïðîïèë 4-FPh H Î

25 Í Í èçîïðîïèë 2,4-äè-FPh H Î

26 Í Í í-áóòèë 2,4-äè-PPh H Î

27 Í Í í-ãåêñèë 2,4-äè-PPh H Î

28 Í Í Ph 2,4-äè-PPh H Î

29 Í Í 4-F Ph 2,4-äè-PPh H Î

30 Í ÑÍ3 Et Ph H Î

31 Í ÑÍ3 Et Ph H S

32 Í ÑÍ3 Et 3-ÑÍ3OPh H Î

33 Í Í Et 3-ÑÍ3OPh H Î

34 Í Í Et 3-ÑÍ3OPh H S

35 Í Í Et 4-ÑÍ3OPh H Î

36 Í Í Et 4-ÑÍ3OPh H S

37 Í Í Et 4-EtOPh H S

38 Í Í Et 4-EtOPh H Î

39 Í Í Me H Î

40 Í Í Me PhCH2 H Î

41 Í Í Me 3-Cl-4-F-Ph H Î

42 Í Í Me 3-F-4-Me-Ph H Î

43 Í Í Me Ç-Ìå-4-F-Ph H Î

44 Í Í Me 3-NH2-4-Me-Ph H Î

45 Í Í Et 4-Et-Ph H Î

46 Í Í Me 4-Et-Ph H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

47 Í Í Et 4-CN-Ph Í Î

48 Í Í Et 4-(Et)2N-Ph Í Î

49 Í Í Me 4-i-Pr-Ph Í Î

50 Í Í Me 4-t-Bu-Ph Í Î

51 Í Í Me 4-Et-Ph Í Î

52 Í Í Me 4-n-Bu-Ph Í Î

53 Í Í Et 4-n-Pr-Ph Í Î

54 Í ÑÍ3 Et 4-ÑÍ3OPh Í Î

55 Í ÑÍ3 Et 4-ÑÍ3OPh Í S

56 Í ÑÍ3 Et 4-ÑÍ3OPh ÑÍ3 Î

57 Í ÑÍ3 Et 3,4-äè-ÑÍ3OPh ÑÍ3 Î

58 Í ÑÍ3 Et 4-PhPh ÑÍ3 Î

59 Í ÑÍ3 Et 4-PhPh ÑÍ3 S

60 Í ÑÍ3 Et ÑÍ3 Î

61 Í ÑÍ3 Ph öèêëîïðîïèë Í Î

62 Í ÑÍ3 Ph öèêëîãåêñèë Í Î

63 Í ÑÍ3 Ph öèêëîãåêñèë Í S

64 Í ÑÍ3 p-FPh öèêëîãåêñèë Í Î

65 Í Cl i-Pr Ph Í Î

66 Í Cl i-Pr Ph Í S
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67 Í Cl i-Pr Ph Cl Î

68 Í Cl i-Pr 4-ÑÍ3Ph Cl Î

69 Í Br ÑÍ3 Ph Br Î

70 Í Br ÑÍ3 3-FPh Br Î

71 Í Br ÑÍ3 3-FPh Br S

72 Í ÑÍ3ÑÎ ÑÍ3 í-ïðîïèë ÑÍ3ÑÎ Î

73 Í ÑÍ2OCH3 Et 2-òèåíèë Í Î

74 Í Ph Í 2,4-äè-ClPh Í Î

75 Í Ph Í 2,4-äè-ClPh Í S

76 Í Ph ÑÍ3 2,4-äè-ClPh Í Î

77 Í Ph Et 2,4-äè-ClPh Í Î

78 Í Ph Ph 2,4-äè-ClPh Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

79 Í Ph Ph 2,4-äè-ClPh Í S

80 Í Ph 4-ÑÍ3Î-Ph 2,4-äè-ClPh Í Î

81 Í 4-F Ph ÑÍ3 4-F Ph Í Î

82 Í 4-F Ph ÑÍ3 2,4-äè-ClPh Í Î

83 Í 3-ïèðèäèë ÑÍ3 2,4-äè-ClPh Í Î

84 Í 3-ïèðèäèë ÑÍ3 2,4-äè-ClPh Í S

85 Í 2-òèåíèë ÑÍ3 Ph Í Î

86 Í 2-òèåíèë ÑÍ3 2,4-äè-ClPh Í Î

87 Í 2-òèåíèë ÑÍ3 2,4-äè-ClPh Í S

88 Í 2-òèåíèë ÑÍ3 3-ïèðèäèë Í Î

89 Í 2-òèåíèë ÑÍ3 öèêïîïåíòèë Í Î

90 Í 2-òèåíèë ÑÍ3 Í Î

91 Í 2-òèåíèë ÑÍ3 Ph 2-òèåíèë Î

92 ÑÍ3 Í Í Ph Í Î

93 ÑÍ3 Í Í Ph Í S

94 ÑÍ3 Í Í 2-òèåíèë Í Î

95 ÑÍ3 Í Í 2-òèåíèë Í S

96 ÑÍ3 Í Í Í Î

97 ÑÍ3 Í Í Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

98 ÑÍ3 Í Í H O

99 ÑÍ3 Í Í 2-ïèðèäèë H O
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100 ÑÍ3 Í Í H Î

101 ÑÍ3 Í ÑÍ3 öèêëîáóòèë H Î

102 ÑÍ3 Í ÑÍ3 öèêëîãåêñèë H Î

103 ÑÍ3 Í ÑÍ3 öèêëîãåêñèë H S

104 ÑÍ3 Í ÑÍ3 3,4-äè-PPh H Î

105 ÑÍ3 Í ÑÍ3 3,4-äè-PPh H S

106 ÑÍ3 Í ÑÍ3 2-ïèðèäèë H Î

107 ÑÍ3 Í ÑÍ3 H Î

108 ÑÍ3 Í ÑÍ3 H Î

109 ÑÍ3 Í Et Ph H Î

110 ÑÍ3 Í Et Ph H S

111 ÑÍ3 Í Et 4-CF3Ph H Î

112 ÑÍ3 Í Et H Î

113 ÑÍ3 Í Et 2-íàôòèë H Î

114 ÑÍ3 Í Et H Î

115 ÑÍ3 Í Et H Î

116 ÑÍ3 Í Et H S

117 ÑÍ3 Í Et H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

118 ÑÍ3 Í Et H O

119 ÑÍ3 Í i-Pr Ph H O

Ñòðàíèöà: 11

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

120 ÑÍ3 Í i-Pr Ph H S

121 ÑÍ3 Í i-Pr 3,4-äè-FPh H O

122 ÑÍ3 Í i-Pr 3,4-äè-ClPh H Î

123 ÑÍ3 Í i-Pr 4-PhPh H Î

124 ÑÍ3 Í i-Pr 4-PhPh H S

125 ÑÍ3 Í i-Pr 4-(4-ClPh)Ph H Î

126 ÑÍ3 Í i-Pr 4-(4-ClPh)Ph H S

127 ÑÍ3 Í i-Pr H Î

128 ÑÍ3 Í i-Pr H Î

129 ÑÍ3 Í i-Pr H Î

130 ÑÍ3 Í i-Pr H Î

131 ÑÍ3 Í i-Pr 3-(5-ÑÍ3)ïèðèäèë H Î

132 ÑÍ3 Í i-Pr H Î

133 ÑÍ3 Í i-Pr H S

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

134 ÑÍ3 Í i-Pr H Î

135 ÑÍ3 ÑÍ3 i-Pr 3,4-äè-ClPh ÑÍ3 Î

136 ÑÍ3 í-ïðîïèë i-Pr 3,4-äè-ClPh í-ïðîïèë Î

137 ÑÍ3 Cl i-Pr 4-ClPh Í Î

138 ÑÍ3 Cl i-Pr 4-ClPh Í S

139 ÑÍ3 Cl i-Pr 3-ÑÍ3OPh Í Î
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140 ÑÍ3 Cl i-Pr 3-ÑÍ3OPh Cl Î

141 ÑÍ3 Cl i-Pr 3-ÑÍ3OPh Cl S

142 ÑÍ3 Cl i-Pr Cl Î

143 ÑÍ3 Br i-Pr Ph Í Î

144 ÑÍ3 Br i-Pr 3-ClPh Í Î

145 ÑÍ3 Br i-Pr Ph Br Î

146 ÑÍ3 Br i-Pr Ph Br S

147 ÑÍ3 ÑÍ3 i-Pr Ph Í Î

148 ÑÍ3 ÑÍ3 i-Pr Ph Í S

149 ÑÍ3 ÑÍ3 i-Pr 2-ClPh Í Î

150 ÑÍ3 ÑÍ3 i-Pr Í Î

151 ÑÍ3 ÑÍ3ÑÎ i-Pr 3-FPh Í Î

152 ÑÍ3 ÑÍ3ÑÎ i-Pr 3-FPh Í S

153 ÑÍ3 n-PrCO i-Pr 3-FPh Í Î

154 ÑÍ3 n-BuCO i-Pr 3-FPh Í Î

155 ÑÍ3 Í n-Bu Ph Í Î

156 ÑÍ3 Í n-Bu Í Î

157 ÑÍ3 Í n-Bu Í S

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

158 ÑÍ3 Í n-Bu 2-ClPh Í Î

159 ÑÍ3 Í n-Bu 2,4-äè-FPh Í Î

160 ÑÍ3 Í n-Bu 3,4-äè-ÑÍ3OPh Í Î

161 ÑÍ3 Í n-Bu Í Î

162 ÑÍ3 Í n-Bu 2-ôóðèë Í Î

163 ÑÍ3 Í n-Bu Í Î

164 ÑÍ3 Í n-Bu Í Î

165 ÑÍ3 Í n-Bu Í S
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166 ÑÍ3 Í n-Bu Í Î

167 ÑÍ3 Í n-Bu Í S

168 ÑÍ3 Í n-Bu Í Î

169 ÑÍ3 Í n-Bu Í Î

170 ÑÍ3 Br n-Bu 2,4-äè-FPh Br Î

171 ÑÍ3 Cl n-Bu 2,4-äè-FPh Í Î

172 ÑÍ3 Í í-ïåíòèë Ph Í Î

173 ÑÍ3 Í í-ïåíòèë 2,4-äè-FPh Í Î

174 ÑÍ3 Í í-ïåíòèë 2,4-äè-FPh Í S

175 ÑÍ3 Í í-ïåíòèë 4-ïèðèäèë Í î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

176 ÑÍ3 Í í-ïåíòèë Í Î

177 ÑÍ3 Cl í-ïåíòèë Ph Í Î

178 ÑÍ3 Cl í-ïåíòèë Ph Í S

179 ÑÍ3 Í Ph Í Î

180 ÑÍ3 Í 2-Cl Ph Í Î

181 ÑÍ3 Í 2-Cl Ph Í S

182 ÑÍ3 Í Í PhOCH2 Í Î

183 ÑÍ3 Í Í (4-ÑÍ3Ph)ÎÑÍ2 Í Î
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184 ÑÍ3 Í Í Í Î

185 ÑÍ3 Í ÑÍ3 Et Í Î

186 ÑÍ3 Í ÑÍ3 Et Í S

187 ÑÍ3 Í ÑÍ3 CF3CF2 Í Î

188 ÑÍ3 Í ÑÍ3 òðåò-áóòèë Í Î

189 ÑÍ3 Í Et 3-(5-ÑÍ3) ïèðèäèë Í Î

190 ÑÍ3 Í Et 4-ïèðèäèë Í Î

191 ÑÍ3 Í Et 4-ïèðèäèë Í S

192 ÑÍ3 Et ÑÍ3 PhOCH2 Í Î

193 ÑÍ3 Et ÑÍ3 PhOCH2 Í S

194 ÑÍ3 Et ÑÍ3 PhCH2OCH2 Í Î

195 ÑÍ3 í-ïðîïèë ÑÍ3 PhOCH2 Í Î

196 ÑÍ3 í-ïðîïèë ÑÍ3 PhOCH2 í-ïðîïèë Î

197 ÑÍ3 í-áóòèë ÑÍ3 PhOCH2 Í Î

198 ÑÍ3 í-ãåêñèë ÑÍ3 PhOCH2 Í Î

199 ÑÍ3 í-ãåêñèë ÑÍ3 PhOCH2 Í S

200 ÑÍ3 í-ãåêñèë èçîïðî-ïèë 3-ClPh Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

201 ÑÍ3 í-ãåêñèë Ph 3-ClPh Í Î

202 ÑÍ3 ÑÍ3ÎÑH2 ÑÍ3 PhOCH2 Í Î

203 ÑÍ3 Ph í-áóòèë 3,4-äè-FPh Í Î

204 ÑÍ3 3-FPh ÑÍ3 1-íàôòèë Í Î

205 ÑÍ3 4-ïèðèäèë Í 4-CF3Ph Í Î

206 ÑÍ3 4-ïèðèäèë Í 4-CF3Ph Í S

207 ÑÍ3 Cl ÑÍ3 3,5-äè-F-Ph Í Î

208 ÑÍ3 Br ÑÍ3 CF3CF2 Í Î

209 ÑÍ3 Br í-áóòèë CF3CF2 Í Î

210 ÑÍ3 Br í-áóòèë CF3CF2 Br Î

211 ÑÍ3 Br Ph CF3CF2 Br Î

212 ÑÍ3 2-ôóðèë ÑÍ3 èçîáóòèë Í Î

213 ÑÍ3 2-ôóðèë ÑÍ3 èçîáóòèë Í S

214 ÑÍ3 2-ôóðèë ÑÍ3 2-F-4-CF3Ph Í Î

215 ÑÍ3 2-ôóðèë ÑÍ3 2-íàôòèë Í Î

216 ÑÍ3 2-ôóðèë i-Pr èçîáóòèë Í Î

217 ÑÍ3 EtCO í-ïðîïèë 3-ÑÍ3OPh EtCO Î

218 Et Í Í öèêëîïðîïèë Í Î

219 Et Í Í 4-F Ph Í Î

220 Et Í Í 3,5-äè-F-Ph Í Î

221 Et Í Í 4-Cl PhCH2 Í Î

222 Et Í Í 2-õèíîëèíèë Í Î

223 Et Í ÑÍ3 PhCH2 Í Î

224 Et Í ÑÍ3 4-F PhCH2 Í Î

225 Et Í ÑÍ3 3,4-äè-F-PhOCH2 Í Î

226 Et Í ÑÍ3 Í Î

227 Et Í ÑÍ3 Í S
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Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

228 Et H ÑÍ3 Í Î

229 Et H ÑÍ3 Í Î

230 Et H ÑÍ3 Í S

231 Et H ÑÍ3 Í Î

232 Et H ÑÍ3 Í Î

233 Et H ÑÍ3 Í S

234 Et H ÑÍ3 2-õèíîëèíèë Í Î

235 Et H ÑÍ3 Í Î

236 Et H ÑÍ3 Í Î

237 Et H ÑÍ3 Í Î

238 Et H ÑÍ3 Í Î

239 Et H ÑÍ3 Í Î

240 Et H ÑÍ3 Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X
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241 Et H ÑÍ3 H î

242 Et H ÑÍ3 H î

243 Et H ÑÍ3 (4-ÑÍ3Î)PhCH2CH2 H î

244 Et H ÑÍ3 H î

245 Et Cl ÑÍ3 H î

246 Et Br ÑÍ3 H î

247 Et H Et 4-PhPh H î

248 Et H Et 4-PhPh H S

249 Et H Et 4-(4-CH3Ph)Ph H î

250 Et ÑÍ3 ÑÍ3 2-FPh H î

251 Et ÑÍ3 ÑÍ3 2-FPh ÑÍ3 î

252 Et ÑÍ3 ÑÍ3 2-FPh ÑÍ3 î

253 Et ÑÍ3 ÑÍ3 2-FPh ÑÍ3 S

254 Et 3-Cl Ph Et 4-PhPh H î

255 Et 3-Cl Ph Et 4-PhPh H S

256 Et ÑÍ3ÑÎ Í 4-FPh H î

257 Et ÑÍ3ÑÎ èçîïðîïèë 4-FPh H î

258 Et ÑÍ3ÑÎ Ph 4-FPh H î

259 Et ÑÍ3ÑÎ ÑÍ3 Öèêïîãåêñèë ÑÍ3ÑÎ î

260 Et ÑÍ3ÑÎ ÑÍ3 4-FPh ÑÍ3ÑÎ î

261 Et ÑÍ3ÑÎ Ph 4-FPh ÑÍ3ÑÎ î

262 Et ÑÍ3ÑÎ Ph 4-FPh ÑÍ3ÑÎ S

263 Et Cl Et 4-(4-CH3Ph)Ph H î

264 Et Cl Et 4-(4-CH3Ph)Ph Cl î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

265 Et Cl Et Cl Î

266 Et Br Ph 2-ÎÑÍ3Ph Br Î

267 CF3ÑÍ2 Í Í í-áóòèë Í Î

268 CF3ÑÍ2 Í Í Ph Í Î

269 CF3ÑÍ2 Í Í 3-ïèðèäèë Í Î

270 CF3ÑÍ2 Í ÑÍ3 öèêëîïåíòèë Í Î

271 CF3ÑÍ2 Í ÑÍ3 4-(CF3O)Ph Í Î

272 CF3ÑÍ2 Í ÑÍ3 4-(CF3O)Ph Í S

273 CF3ÑÍ2 Í ÑÍ3 4-(CHF2O)Ph Í Î
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274 CF3ÑÍ2 Í ÑÍ3 Í Î

275 CF3ÑÍ2 Í í-áóòèë (4-F Ph)OCH2 Í Î

276 CF3ÑÍ2 Í Ph Ph Í Î

277 CF3ÑÍ2 Í Ph Ph Í S

278 CF3ÑÍ2 Í Ph 2-(5-CF3)ôóðèë Í Î

279 CF3ÑÍ2 Í Ph 2-òèåíèë Í Î

280 CF3ÑÍ2 Í 4-FPh Ph Í Î

281 CF3ÑÍ2 ÑÍ3 Í 2-FPh Í Î

282 CF3ÑÍ2 ÑÍ3 Í 2-FPh Í S

283 CF3ÑÍ2 ÑÍ3 Í 2-FPh ÑÍ3 Î

284 CF3ÑÍ2 ÑÍ3 Et 3-CF3Ph í Î

285 CF3ÑÍ2 ÑÍ3 í-áóòèë (4-F Ph)OCH2 Í Î

286 CF3ÑÍ2 ÑÍ3 í-áóòèë (4-F Ph)OCH2 Í S

287 CF3ÑÍ2 ÑÍ3 Ph 2-òèåíèë Í Î

288 í-ïðîïèë Í Í ÑÍ3 Í Î

289 í-ïðîïèë Í Í ÑÍ3 Í S

290 í-ïðîïèë Í Í í-ïðîïèë Í Î

291 í- Í í öèêëîáóòèë Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

ïðîïèë

292 í-ïðîïèë Í Í öèêëîãåïòèë Í Î

293 í-ïðîïèë Í Í 3,4-äè-ÑÍ3Ph Í Î

294 í-ïðîïèë Í Í 2-òèåíèë Í Î

295 í-ïðîïèë Í Í 2-òèåíèë Í S

296 í-ïðîïèë Í Í Í Î

297 í-ïðîïèë Í ÑÍ3 ÑÍ3 Í Î

298 í-ïðîïèë Í ÑÍ3 ÑÍ3 Í S

299 í-ïðîïèë Í ÑÍ3 3-CF3Ph Í Î

300 í-ïðîïèë Í ÑÍ3 2-òèåíèë Í Î

301 í-ïðîïèë Í ÑÍ3 3-(4-(ÎÑÍç)òèåíèë) Í Î

302 í-ïðîïèë Í ÑÍ3 2-(5-(ÑÍ3)òèåíèë) Í Î

303 í-èë Í ÑÍ3 Í Î

304 í-ïðîïèë Í ÑÍ3 Í Î

305 í-ïðîïèë ÑÍ3 ÑÍ3 3-BrPh Í Î
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Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

306 í-ïðîïèë ÑÍ3 ÑÍ3 3-BrPh H S

307 í-ïðîïèë ÑÍ3 ÑÍ3 3-BrPh ÑÍ3 O

308 í-ïðîïèë ÑÍ3 ÑÍ3 H O

309 í-ïðîïèë ÑÍ3 ÑÍ3 H Î

310 í-ïðîïèë í-ïðîïèë ÑÍ3 3-ClPh H Î

311 í-ïðîïèë í-ïðîïèë ÑÍ3 3-ClPh H S

312 í-ïðîïèë ÑÍ3ÎÑÍ2 ÑÍ3 3-ClPh H Î

313 í-ïðîïèë ÑÍ3ÑÎ ÑÍ3 3-ClPh H Î

314 í-ïðîïèë PrCO ÑÍ3 3-ClPh H Î

315 í-ïðîïèë PrCO ÑÍ3 3-ClPh PrCO Î

316 í-ïðîïèë Cl ÑÍ3 H Î

317 í-ïðîïèë Cl ÑÍ3 H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

318 í-ïðîïèë Cl ÑÍ3 Í Î

319 -ïðîïèë Cl Í Ph Cl Î

320 í-ïðîïèë Cl ÑÍ3 Ph Cl Î

321 í-ïðîïèë Cl ÑÍ3 Ph Cl S

322 í-ïðîïèë Cl í-ïðîïèë 3-ÑÍ3OPh Cl Î

323 í-ïðîïèë Cl í-ïðîïèë 3-ïèðèäèë Cl Î

324 èçîïðîïèë Í Í Ph Í Î

325 èçîïðîïèë Í Í 2-õèíîëèíèë Í Î
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326 èçîïðîïèë Í Í Í Î

327 èçîïðîïèë Í ÑÍ3 ÑÍ3 Í Î

328 èçîïðîïèë Í ÑÍ3 òðåò-áóòèë Í Î

329 èçîïðîïèë Í ÑÍ3 í-ãåïòèë Í Î

330 èçîïðîïèë Í ÑÍ3 í-ãåïòèë Í S

331 èçîïðîïèë Í ÑÍ3 2,4-äè-FPh Í Î

332 èçîïðîïèë Í ÑÍ3 2,4-äè-FPh Í S

333 èçîïðîïèë Í ÑÍ3 2-F-4-CF3Ph Í Î

Ïîð äêîâûé ¹ R1 R2 R5 R4 R5 X

334 èçîïðîïèë Í í-ïðîïèë 2-F-4-CF3Ph H O

335 èçîïðîïèë Í í-ïðîïèë 3,5-äè-ClPh H O

336 èçîïðîïèë Í Ph 2,4-äè-CF3Ph H Î

337 èçîïðîïèë Í 4-FPh 2-F-4-CF3Ph H Î

338 èçîïðîïèë ÑÍ3 Et H Î

339 èçîïðîïèë ÑÍ3 Et H Î

340 èçîïðîïèë ÑÍ3 Et H Î

341 èçîïðîïèë ÑÍ3 Et H S

342 èçîïðîïèë ÑÍ3 Et H Î

343 èçîïðîïèë ÑÍ3 Et H Î

344 èçîïðîïèë ÑÍ3 Et H Î

345 èçîïðîïèë Et ÑÍ3 3-CF3Ph H Î

346 èçîïðîïèë Et ÑÍ3 3-EtPh H Î

Ïîð äêîâûé ¹ R1 R2 R5 R4 R5 X
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347 èçîïðîïèë í-ïðîïèë H PhOCH2 H O

348 èçîïðîïèë í-ïðîïèë H PhOCH2 í-ïðîïèë O

349 èçîïðîïèë í-ïðîïèë H H Î

350 èçîïðîïèë í-ïðîïèë H í-ïðîïèë Î

351 èçîïðîïèë í-ïðîïèë H H S

352 èçîïðîïèë í-ïðîïèë H H Î

353 èçîïðîïèë í-ïðîïèë í-áóòèë H Î

354 èçîïðîïèë í-ïðîïèë Ph H Î

355 èçîïðîïèë í-áóòèë H H Î

356 èçîïðîïèë í-ãåêñèë H H Î

357 èçîïðîïèë Ph H ÑÍ3 H Î

358 èçîïðîïèë Ph H í-ïðîïèë H Î

359 èçîïðîïèë Ph H í-ïðîïèë H S

360 èçîïðîïèë Ph H H Î

361 èçîïðîïèë Ph H H S

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

362 èçîïðîïèë Ph ÑÍ3 H O
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363 èçîïðîïèë Ph ÑÍ3 H O

364 èçîïðîïèë Cl Et Ph H Î

365 èçîïðîïèë Cl Et Ph H S

366 èçîïðîïèë Cl Et 2-ÑÍ3Ph Cl Î

367 èçîïðîïèë Cl í-ïðîïèë 3-FPh H Î

368 èçîïðîïèë Cl èçîïðîïèë 3-FPh H Î

369 èçîïðîïèë Cl 4-FPh 3-FPh H Î

370 èçîïðîïèë Br Et 2-ÑÍ3Ph Br Î

371 èçîïðîïèë Br Et 2-ÑÍ3Ph Br S

372 í-áóòèë H H Öèêëîãåêñèë H Î

373 í-áóòèë H H Ph H Î

374 í-áóòèë H H 4-FPh H Î

375 í-áóòèë H H 3,5-äè-ClPh H Î

376 í-áóòèë H H 3,5-äè-ClPh H S

377 í-áóòèë H ÑÍ3 3,4-äè-ÑÍ3OPh H Î

378 í-áóòèë H ÑÍ3 4-F PhOCH3 H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

379 í-áóòèë Í ÑÍ3 Í Î

380 í-áóòèë Í ÑÍ3 (4-ÑÍ3Î)PhCH2CH2 Í Î

381 í-áóòèë Í ÑÍ3 Í Î

382 í-áóòèë Í ÑÍ3 Í S

383 í-áóòèë Í Et Í Î

384 í-áóòèë Í í-ïðîïèë öèêïîáóòèë Í Î

385 í-áóòèë Í í-ïðîïèë Í Î

386 í-áóòèë Í èçîïðîïèë Í Î

387 í-áóòèë Í Ph í-ïðîïèë Í Î

388 í-áóòèë Í Ph Í Î

389 í-áóòèë Í Ph Ph Í Î

390 í-áóòèë Í Ph Ph Í S

391 í-áóòèë ÑÍ3 ÑÍ3 4-ÑÍ3Ph Í Î

392 í-áóòèë ÑÍ3 ÑÍ3 4-ÑÍ3Ph ÑÍ3 Î

393 í-áóòèë ÑÍ3 Et 4-ÑÍ3Ph Í Î
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394 í-áóòèë ÑÍ3 Ph 4-ÑÍ3Ph Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

395 í-áóòèë ÑÍ3ÎÑÍ2 ÑÍ3 2,4-äè-ÑÍ3Ph Í Î

396 í-áóòèë Cl ÑÍ3 Í Î

397 í-áóòèë Cl ÑÍ3 Í Î

398 í-áóòèë Cl Ph Í Î

399 í-ïåíòèë Í Í ÑÍ3 Í Î

400 í-ïåíòèë Í Í ÑÍ3 Í S

401 í-ïåíòèë Í Í Et Í Î

402 í-ïåíòèë Í Í öèêëîïåíòèë Í Î

403 í-ïåíòèë Í Í öèêëîïåíòèë Í S

404 í-ïåíòèë Í Í öèêëîãåïòèë Í Î

405 í-ïåíòèë Í Í Ph Í Î

406 í-ïåíòèë Í Í Ph Í S

407 í-ïåíòèë Í Í 2-ôóðèë Í Î

408 í-ïåíòèë Í Í 2-(5-CF3)ôóðèë Í Î

409 í-ïåíòèë Í Í 2-òèåíèë Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

410 í-ïåíòèë Í í 3,4-äè-Cl Ph H O

411 í-ïåíòèë Í ÑÍ3 í-áóòèë H O

412 í-ïåíòèë Í ÑÍ3 í-áóòèë H S

413 í-ïåíòèë Í ÑÍç H O

414 í-ïåíòèë Í ÑÍ3 PhOCH2 H Î

415 í-ïåíòèë Í ÑÍ3 PhCH2OCH2 H Î

416 í-ïåíòèë Í Et 2-FPh H Î

417 í-ïåíòèë Í Et 2-FPh H S

418 í-ïåíòèë Í 4-ÑÍ3 Ph 2-FPh H Î

419 í-ïåíòèë ÑÍ3 Et 4-ÑÍ3Ph H Î

420 í-ïåíòèë Cl ÑÍ3 í-áóòèë H Î

421 í-ïåíòèë Cl ÑÍ3 Ph H Î

422 í-ïåíòèë Cl ÑÍ3 Ph H S

423 í-ïåíòèë Cl ÑÍ3 4-PhPh H Î
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424 í-ïåíòèë Cl ÑÍ3 H Î

425 í-ïåíòèë Cl ÑÍ3 Cl Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

426 í-ïåíòèë PrCO ÑÍ3 4-ÑÍ3Ph PrCO Î

427 í-ïåíòèë Ph ÑÍ3 3-BrPh Í Î

428 í-ïåíòèë 2-òèåíèë ÑÍ3 3-BrPh 2-òèåíèë Î

429 í-ãåêñèë Í Í 2-FPh Í Î

430 í-ãåêñèë Í ÑÍ3 öèêëîïåíòèë Í Î

431 í-ãåêñèë Í ÑÍ3 öèêëîãåïòèë Í Î

432 í-ãåêñèë Í ÑÍ3 2-FPh Í Î

433 í-ãåêñèë Í ÑÍ3 2-FPh Í S

434 í-ãåêñèë Í Et 2-FPh Í Î

435 í-ãåêñèë Í í-ïðîïèë 2-FPh Í Î

436 í-ãåêñèë Í èçîïðîïèë 2-FPh Í Î

437 í-ãåêñèë Í Ph 2-FPh Í Î

438 í-ãåêñèë ÑÍ3ÑÎ ÑÍ3 2,4-äè-ÑÍ3Ph Í Î

439 í-ãåêñèë ÑÍ3ÎÑÍ2 ÑÍ3 2,4-äè-ÑÍ3Ph Í Î

440 í-ãåêñèë Ph Et Ph Í Î

441 í-ãåêñèë Ph Et Ph Í S

442 í-ãåêñèë Ph Et 4-ïèðèäèë Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

443 í-ãåêñèë Br Et Ph Br O

444 í-ãåêñèë Br Et 2-FPh Br O

445 öèêëîïðîïèë Í Í öèêëîïåêòèë H Î

446 öèêëîïðîïèë Í Í 2,4-äè-ClPh H Î

447 öèêëîïðîïèë Í Í H Î

448 öèêëîïðîïèë Í ÑÍ3 3-FPh H Î

449 öèêëîïðîïèë Í ÑÍ3 3-FPh H S

450 öèêëîïðîïèë Í ÑÍ3 H Î

451 öèêëîïðîïèë Í Et H Î

452 öèêëîïðîïèë Í í-ïðîïèë 4-CF3Ph H Î

453 öèêëîïðîïèë Í èçîïðîïèë Ph H Î

454 öèêëîïðîïèë Í èçîïðîïèë 3-ïèðèäèë H Î

455 öèêëîïðîïèë Í í-áóòèë 4-CF3Ph H Î

456 öèêëîïðîïèë Í í-ãåêñèë Ph H Î

457 öèêëîïðîïèë Í í-ãåêñèë 4-CF3Ph H Î

458 öèêëîïðîïèë Í Ph Ph H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ
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459 öèêëîáóòèë Í ÑÍ3 4-ÑÍ3Ph Í Î

460 öèêëîáóòèë Í Et Í Î

461 öèêëîáóòèë Í Et Í Î

462 öèêëîáóòèë Í Et Í Î

463 öèêëîáóòèë Í Et Í Î

464 öèêëîáóòèë Í Et Í Î

465 öèêëîáóòèë Í 4-F Ph Í Î

466 öèêëîáóòèë Cl ÑÍ3 3-ClPh Cl Î

467 öèêëîáóòèë Cl ÑÍ3 3-ClPh Cl S

468 öèêëîïåíòèë Í Í 3-CF3Ph Í Î

469 öèêëîïåíòèë Í ÑÍ3 2,4-äè-CF3Ph Í Î

470 öèêëîïåíòèë Í ÑÍ3 2,4-äè-CF3Ph Í S

471 öèêëîïåíòèë Í í-áóòèë Í Î

472 öèêëîïåíòèë Í 3-F Ph 4-ÑÍ3Ph Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

473 öèêëîïåíòèë ÑÍ3 ÑÍ3 Ph Í Î

474 öèêëîïåíòèë ÑÍ3 ÑÍ3 3,5-äè-ClPh Í Î

475 öèêëîïåíòèë ÑÍ3 ÑÍ3 Ph Í S

476 öèêëîïåíòèë Et ÑÍ3 Ph Í Î

477 öèêëîïåíòèë Cl ÑÍ3 Ph Cl Î

478 öèêëîïåíòèë Cl ÑÍ3 Ph Cl S

479 öèêëîãåêñèë Í Í 3-FPh Í Î

480 öèêëîãåêñèë Í Í 2,4-äè-ÑÍ3Ph Í Î

481 öèêëîãåêñèë Í Í Í Î
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482 öèêëîãåêñèë Í ÑÍ3 í-ïðîïèë Í Î

483 öèêëîãåêñèë Í ÑÍ3 í-ïðîïèë Í S

484 öèêëîãåêñèë Í ÑÍ3 Í Î

485 öèêëîãåêñèë Í ÑÍ3 3-ClPh Í Î

486 öèêëîãåêñèë Í ÑÍ3 3-ClPh Í S

487 öèêëîãåêñèë Í ÑÍ3 Í Î

488 öèêëîãåêñèë Í Et Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

489 öèêëîãåêñèë Í í-ïðîïèë 4-CF3Ph Í Î

490 öèêëîãåêñèë Í í-ïðîïèë 3-ïèðèäèë Í Î

491 öèêïîãåêñèë Í èçîïðîïèë Ph Í Î

492 öèêëîãåêñèë Í èçîïðîïèë 3-ïèðèäèë Í Î

493 öèêëîãåêñèë Í í-áóòèë 3-ClPh Í Î

494 öèêëîãåêñèë Í í-ïåíòèë 3-ClPh Í Î

495 öèêëîãåêñèë Í í-ãåêñèë 4-CF3Ph Í Î

496 öèêëîãåêñèë Í 4-F Ph Ph Í Î

497 öèêëîãåêñèë ÑÍ3 ÑÍ3 3-ÑÍ3Ph Í Î

498 öèêëîãåêñèë ÑÍ3 ÑÍ3 3-ÑÍ3Ph Í S

499 öèêëîãåêñèë ÑÍ3 Et 3-ïèðèäèë ÑÍ3 Î

500 öèêëîãåêñèë Et ÑÍ3 2-F-4-CF3Ph Et Î

501 öèêëîãåêñèë 2-òèåíèë i-Pr 3-ïèðèäèë Í Î

502 öèêëîãåêñèë Cl ÑÍ3 2,3-äè-ÑÍ3Ph Í Î

503 öèêëîãåêñèë Cl ÑÍ3 2,3-äè-ÑÍ3Ph Í S

504 2-ïðîïåíèë Í Í ÑÍ3 Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

505 2-ïðîïåíèë Í Í Èçîïåíòèë Í Î

506 2-ïðîïåíèë Í Í öèêïîïåíòèë Í Î

507 2-ïðîïåíèë Í Í Ph Í Î

508 2-ïðîïåíèë Í Í Ph Í S

509 2-ïðîïåíèë Í Í 2-õèíîëèíèë Í Î

510 2-ïðîïåíèë Í Í Í Î

511 2-ïðîïåíèë Í ÑÍ3 Í Î

512 2-ïðîïåíèë Í ÑÍ3 2,4-äè-FPh Í Î

513 2-ïðîïåíèë Í ÑÍ3 2,4-äè-FPh Í S

514 2-ïðîïåíèë Í ÑÍ3 2-F-4-CF3Ph Í Î

515 2-ïðîïåíèë Í Et 2-íàôòèë Í Î
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Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

516 2-ïðîïåíèë Í Et 2-íàôòèë H S

517 2-ïðîïåíèë Í Et H O

518 2-ïðîïåíèë Í Et H O

519 2-ïðîïåíèë Í í-ïðîïèë 2-F-4-CF3Ph H Î

520 2-ïðîïåíèë Í Ph 2,4-äè-CF3Ph H Î

521 2-ïðîïåíèë Í 4-F Ph 2-F-4-CF3Ph H Î

522 2-ïðîïåíèë ÑÍ3 Et H Î

523 2-ïðîïåíèë Cl ÑÍ3 3-CF3Ph Cl Î

524 2-ïðîïåíèë Cl ÑÍ3 3-CF3Ph Cl S

525 2-ïðîïåíèë Br Et 3-CF3Ph Br Î

526 2-èçîáóòåíèë Í Í 3-ïèðèäèë H î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

527 2-èçîáóòåíèë Í Í H O

528 2-èçîáóòåíèë Í ÑÍ3 4-(CF3O)Ph H O

529 2-èçîáóòåíèë Í ÑÍ3 4-(CF3O)Ph H Î

530 2-èçîáóòåíèë Í ÑÍ3 4-(CF3O)Ph H S

531 2-èçîáóòåíèë Í í-áóòèë 4-(ÑÍ3Î)Ph H Î

532 2-èçîáóòåíèë Í í-áóòèë (4-F Ph)OCH2 H Î

533 2-èçîáóòåíèë Í í-áóòèë (4-ÑÍ3Î)PhCH2CH2 H Î

534 2-èçîáóòåíèë Í Ph 2-òèåíèë H Î

535 2-èçîáóòåíèë Í 4-FPh Ph H Î

536 2-èçîáóòåíèë ÑÍ3ÑÎ Ph öèêëîãåêñèë H Î

537 2-èçîáóòåíèë ÑÍ3ÑÎ Ph 3-F Ph H Î

îð äêîâûé ¹ R1 R2 R3 R4 R5 X

538 4-ïåíòåíèë Í ÑÍ3 Ph H O

539 4-ïåíòåíèë Í ÑÍ3 Ph H S

540 5-ãåêñåíèë Í Í Ph H O

541 5-ãåêñåíèë Í ÑÍ3 2-FPh H O

542 5-ãåêñåíèë Í ÑÍ3 2-FPh H S

543 5-ãåêñåíèë Í ÑÍ3 H O

544 5-ãåêñåíèë Í èçîïðîïèë 4-(CF3O)Ph H Î

545 5-ãåêñåíèë Í Ph 4-(CF3O)Ph H Î

546 5-ãåêñåíèë ÑÍ3Î ÑÍ3 2-ÑÍ3Ph ÑÍ3ÑÎ Î
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547 ÑÍ3Î Í Í öèêëîáóòèë H Î

548 ÑÍ3Î Í Í 2,4-äè-FPh H Î

549 ÑÍ3Î Í Í (4-ÑÍ3)PhCH2 H Î

550 ÑÍ3Î Í Í 2-õèíîëèíèë H Î

551 ÑÍ3Î Í ÑÍ3 ÑÍ3 H Î

552 ÑÍ3Î Í ÑÍ3 ÑÍ3 H S

553 ÑÍ3Î Í ÑÍ3 3-CF3 Ph H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

554 ÑÍ3Î Í ÑÍ3 2-ôóðèë Í Î

555 ÑÍ3Î Í ÑÍ3 2-ôóðèë Í S

556 ÑÍ3Î Í ÑÍ3 2-òèåíèë Í Î

557 ÑÍ3Î Í ÑÍ3 3-(4-(ÎÑÍ3)òèåíèë) Í Î

558 ÑÍ3Î Í ÑÍ3 Í Î

559 ÑÍ3Î Í í-ïðîïèë 4-(CF3O)Ph Í Î

560 ÑÍ3Î Í 4-F Ph 4-(CF3O)Ph Í Î

561 ÑÍ3Î Br èçîáóòèë 3-CF3Ph Br Î

562 ÑÍ3Î Í ÑÍ3 Í Î

563 EtO 3-F Ph Et öèêëîïåíòèë Í Î

564 EtO Í Í ÑÍ3 Í Î

565 EtO Í Í ÑÍ3 Í S

566 EtO Í Í 3,4-äè-ÑÍ3Ph Í Î

567 EtO Í ÑÍ3 í-ïðîïèë Í Î

568 EtO Í ÑÍ3 öèêëîáóòèë Í Î

569 EtO Í ÑÍ3 öèêëîãåïòèë Í Î

570 EtO Í ÑÍ3 öèêëîãåïòèë Í S

571 EtO Í ÑÍ3 Í Î

572 EtO Í ÑÍ3 3,4-äè-FPh Í Î

573 EtO Í ÑÍ3 Í Î

574 EtO Í í-áóòèë 2-òèåíèë Í Î

575 EtO Í Ph 2-òèåíèë Í Î

576 EtO ÑÍ3 ÑÍ3 4-BrPh Í Î

577 EtO Cl ÑÍ3 í-ãåêñèë Í Î

578 EtO Cl ÑÍ3 2-ClPh Í Î

579 EtO Cl ÑÍ3 2-ClPh Í S

580 EtO Cl í-áóòèë Ph Cl Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ

581 (i-Pr)O H H ÑÍ3 Í Î

582 (i-Pr)O H H ÑÍ3 Í S
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583 (i-Pr)O H H 3,5-äè-ClPh Í Î

584 (i-Pr)O H ÑÍ3 Í Î

585 (i-Pr)O H ÑÍ3 3-Cl-5-FPh Í Î

586 (i-Pr)O H ÑÍ3 3-Cl-5-FPh Í S

587 (i-Pr)O H ÑÍ3 Í Î

588 (i-Pr)O H èçîïðîïèë 4-BrPh Í Î

589 (i-Pr)O H 4-F Ph 3,4-äè-FPh Í Î

590 (i-Pr)O ÑÍ3 Et 2-òèåíèë Í Î

591 (i-Pr)O ÑÍ3ÑÎ Et 2-òèåíèë ÑÍ3ÑÎ Î

592 (i-Pr)O Cl 3-F Ph 2,4-äè-FPh Cl Î

593 n-BuO H H öèêëîïåíòèë Í Î

594 n-BuO H H öèêëîîêòèë Í Î

595 n-BuO H H öèêëîîêòèë Í S

596 n-BuO H Et öèêëîîêòèë Í Î

597 n-BuO H Et Ph Í Î

598 n-BuO H Et 2,4-äè-FPh Í Î

599 n-BuO H Et PhOCH2 Í Î

600 n-BuO H èçîïðîïèë öèêëîîþòèë Í Î

601 n-BuO H í-ãåêñèë öèêëîîêòèë Í Î

602 n-BuO ÑÍ3 ÑÍ3 3,5-äè-FPh Í Î

603 n-BuO PrCO Et 3,5-äè-ÑÍ3Ph Í Î

604 n-BuO Br Ph öèêëîîêòèë Br Î

605 (H-ïåíòèë)O H ÑÍ3 3-Br Ph Í Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 X

606 (í-ïåíòèë)O Í ÑÍ3 3-Br Ph H S

607 (í-ïåíòèë)O Í ÑÍ3 2-íàôòèë H O

608 (í-ïåíòèë)O Í ÑÍ3 H O

609 (í-ãåêñèë)O Í ÑÍ3 öèêëîïðîïèë H Î

610 (í-ãåêñèë)O Í ÑÍ3 í-ïåíòèë H Î

611 (í-ãåêñèë)O Í ÑÍ3 3-Br Ph H Î

612 (í-ãåêñèë)O Í ÑÍ3 2-íàôòèë H Î

613 (èçîãåêñèë)O ÑÍ3ÎÑÍ2 Et Ph H Î

614 (èçîãåêñèë)O ÑÍ3ÎÑÍ2 Et Ph H S

615 ÑÎ2Í Í Í 3,5-äè-ClPh H Î

616 ÑÎ2Í Í ÑÍ3 3,5-äè-ClPh H Î

617 ÑÎ2Í Í ïðîïèë Ph H Î

618 ÑÎ2Í Í ïðîïèë H Î

619 ÑÎ2Í Í ÑÍ3 Ph H Î

Ïîð äêîâûé ¹ R1 R2 R3 R4 R5 Õ
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620 CO2Í H ÑÍ3 Í Î

621 CO2Í H ÑÍ3 Í Î

622 CO2Í ÑÍ3 ÑÍ3 3,5-äè-ClPh Í Î

623 CO2Í ÑÍ3 èçîïðîïèë 3-BrPh Í Î

624 CO2Í ÑÍ3 èçîïðîïèë 3-BrPh ÑÍ3 Î

625 CO2Í ÑÍ3 4-F Ph ïðîïèë Í Î

626 CO2Í Et Í 4-FPh Í Î

627 CO2Í Et Í 4-FPh Et Î

628 CO2Í Et ÑÍ3 4-FPh Et Î

629 CO2Í Et ïðîïèë Ph Í Î

630 CO2Í Et ïðîïèë Ph Í S

631 CO2Í Ph ÑÍ3 2-ôóðèë Í Î

632 CO2Í Ph ÑÍ3 2-ôóðèë Í S

633 CO2Í 3-Br Ph Ph 2-òèåíèë Í Î

634 CO2Í n-PrCO Í 3-ClPh Í Î

635 CO2Í n-PrCO Í 3-ïèðèäèë Í Î

636 CO2Í n-PrCO Í Í Î

637 CO2Í n-PrCO ÑÍ3 3-ClPh Í Î

638 CO2Í n-PrCO ÑÍ3 3-ClPh n-PrCO Î

639 CO2Í í-ïåíòèëCO Ph 3-ClPh Í Î

Ñîëü ñîåäèíåíè  ôîðìóëû I ìîæíî ïîëó÷èòü in situ âî âðåì  îêîí÷àòåëüíîãî âûäåëåíè 
è î÷èñòêè ñîåäèíåíè  èëè ïóòåì ââåäåíè  î÷èùåííîãî ñîåäèíåíè , èñïîëüçóþùåãîñ  â
âèäå ñâîáîäíîãî îñíîâàíè , â ðåàêöèþ ñ ïîäõîä ùåé îðãàíè÷åñêîé èëè íåîðãàíè÷åñêîé
êèñëîòîé è âûäåëåíè  ïîëó÷åííîé òàêèì îáðàçîì ñîëè. Àíàëîãè÷íûì îáðàçîì, êîãäà
ñîåäèíåíèå ôîðìóëû I ñîäåðæèò êàðáîêñèëüíûé ôðàãìåíò (íàïðèìåð, R=H), ñîëü
óêàçàííîãî ñîåäèíåíè  ôîðìóëû I ìîæíî ïîëó÷èòü ïóòåì åãî îòäåëüíîãî ââåäåíè  â
ðåàêöèþ ñ ïîäõîä ùåé îðãàíè÷åñêîé èëè íåîðãàíè÷åñêîé êèñëîòîé è âûäåëåíè  ïîëó÷åííîé
òàêèì îáðàçîì ñîëè.

Òåðìèí "ôàðìàöåâòè÷åñêè ïðèåìëåìà  ñîëü" îçíà÷àåò îòíîñèòåëüíî íåòîêñè÷íóþ
ìîëåêóë ðíóþ ñîëü ñ íåîðãàíè÷åñêîé èëè îðãàíè÷åñêîé êèñëîòîé ñîåäèíåíè ,
ñîîòâåòñòâóþùåãî íàñòî ùåìó èçîáðåòåíèþ (ñì., íàïðèìåð, Berge et al., J. Pharm. Sci.
66:1-19, 1977).

Òèïè÷íûå ñîëè ñîåäèíåíè  ôîðìóëû I âêëþ÷àþò îáû÷íûå íåòîêñè÷íûå ñîëè è
÷åòâåðòè÷íûå ñîëè àììîíè , êîòîðûå ïîëó÷àþò, íàïðèìåð, èç íåîðãàíè÷åñêèõ èëè
îðãàíè÷åñêèõ êèñëîò èëè îñíîâàíèé ñïîñîáàìè, õîðîøî èçâåñòíûìè â äàííîé îáëàñòè
òåõíèêè. Íàïðèìåð, òàêèå ìîëåêóë ðíûå ñîëè êèñëîò âêëþ÷àþò àöåòàò, àäèïàò, àëüãèíàò,
àñêîðáàò, àñïàðòàò, áåíçîàò, áåíçîëñóëüôîíàò, áèñóëüôàò, áóòèðàò, öèòðàò, êàìôîðàò,
êàìôîðñóëüôîíàò, öèííàìàò, öèêëîïåíòàíïðîïèîíàò, ãëþêîíàò, äîäåöèëñóëüôàò,
ýòàíñóëüôîíàò, ôóìàðàò, ãëþêîãåïòàíîàò, ãëèöåðîôîñôàò, ãåìèñóëüôàò, ãåïòàíîàò,
ãåêñàíîàò, ãèäðîõëîðèä, ãèäðîáðîìèä, ãèäðîéîäèä, 2-ãèäðîêñèýòàíñóëüôîíàò, èòàêîíàò,
ëàêòàò, ìàëåàò, ìàíäåëàò, ìåòàíñóëüôîíàò, 2-íàôòàëèíñóëüôîíàò, íèêîòèíàò, íèòðàò,
îêñàëàò, ïàëüìîàò, ïåêòèíàò, ïåðñóëüôàò, 3-ôåíèëïðîïèîíàò, ïèêðàò, ïèâàëàò,
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ïðîïèîíàò, ñóêöèíàò, ñóëüôîíàò, òàðòðàò, òèîöèàíàò, òîçèëàò, óíäåêàíîàò è ò.ï.
Îñíîâíûå ñîëè âêëþ÷àþò, íàïðèìåð, ñîëè ùåëî÷íûõ ìåòàëëîâ, òàêèå êàê ñîëè êàëè  è

íàòðè , ùåëî÷íîçåìåëüíûõ ìåòàëëîâ, òàêèå êàê ñîëè êàëüöè  è ìàãíè , è ñîëè àììîíè  ñ
îðãàíè÷åñêèìè îñíîâàíè ìè, òàêèìè êàê äèöèêëîãåêñèëàìèí è N-ìåòèë-D-ãëþêàìèí. Êðîìå
òîãî, ñîäåðæàùèå àçîò îñíîâíûå ãðóïïû â ñîïð æåííîì îñíîâàíèè ìîæíî ïðåâðàòèòü â
÷åòâåðòè÷íûå ñîåäèíåíè  ñ ïîìîùüþ òàêèõ ðåàãåíòîâ, êàê íèçøèå àëêèëãàëîãåíèäû, òàêèå
êàê ìåòèë-, ýòèë-, ïðîïèë- è áóòèëõëîðèäû, -áðîìèäû è -éîäèäû; äèàëêèëñóëüôàòû, òàêèå
êàê äèìåòèë-, äèýòèë- è äèáóòèëñóëüôàòû, è äèàìèëñóëüôàòû, ãàëîãåíèäû ñ äëèííûìè
öåï ìè, òàêèå êàêäåöèë-, ëàóðèë-, ìèðèñòèë- è ñòåàðèëõëîðèäû, -áðîìèäû è -éîäèäû,
àðèëàëêèëãàëîãåíèäû, òàêèå êàê áåíçèë- è ôåíåòèëáðîìèäû, è ò.ï.

Ñëîæíûå ýôèðû ôîðìóëû I â íàñòî ùåì èçîáðåòåíèè ïðåäñòàâë þò ñîáîé íåòîêñè÷íûå,
ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñëîæíûå ýôèðû, íàïðèìåð, àëêèëüíûå ñëîæíûå ýôèðû,
òàêèå êàê ìåòèëîâûå, ýòèëîâûå, ïðîïèëîâûå, èçîïðîïèëîâûå, áóòèëîâûå, èçîáóòèëîâûå
èëè ïåíòèëîâûå ñëîæíûå ýôèðû. Ìîæíî èñïîëüçîâàòü äîïîëíèòåëüíûå ñëîæíûå ýôèðû,
íàïðèìåð ìåòèëîâûé ñëîæíûé ýôèð èëè ôåíèë-C1-Ñ5-àëêèë. Ñîåäèíåíè  ôîðìóëû I ìîæíî
ýòåðèôèöèðîâàòü ñ ïîìîùüþ ìíîæåñòâà ðàçëè÷íûõ ìåòîäèê, âêëþ÷à  ââåäåíèå
ïîäõîä ùåãî àíãèäðèäà, êàðáîíîâîé êèñëîòû èëè õëîðàíãèäðèäà êèñëîòû ñî ñïèðòîâîé
ãðóïïîé ñîåäèíåíè  ôîðìóëû I. Äë  îáëåã÷åíè  àöèëèðîâàíè  ïîäõîä ùèé àíãèäðèä ìîæíî
ââåñòè â ðåàêöèþ ñî ñïèðòîì â ïðèñóòñòâèè îñíîâàíè , òàêîãî êàê 1,8-áèñ[äèìåòèëàìèíî]-
íàôòàëèí èëè N,N-äèìåòèëàìèíîïèðèäèí. Ïîäõîä ùóþ êàðáîíîâóþ êèñëîòó ìîæíî ââåñòè
â ðåàêöèþ ñî ñïèðòîì â ïðèñóòñòâèè äåãèäðàòèðóþùåãî ðåàãåíòà, òàêîãî êàê
äèöèêëîãåêñèë-êàðáîäèèìèä, 1-[3-äèìåòèëàìèíîïðîïèë]-3-ýòèëêàðáîäèèìèä èëè ñ äðóãèìè
ðàñòâîðèìûìè â âîäå äåãèäðàòèðóþùèìè ðåàãåíòàìè, êîòîðûå èñïîëüçóþòñ  äë 
ïðîâåäåíè  ðåàêöèè ïóòåì óäàëåíè  âîäû, è, íåîá çàòåëüíî, â ïðèñóòñòâèè êàòàëèçàòîðà
àöèëèðîâàíè . Ýòåðèôèêàöèþ òàêæå ìîæíî îñóùåñòâèòü ñ èñïîëüçîâàíèåì ïîäõîä ùåé
êàðáîíîâîé êèñëîòû â ïðèñóòñòâèè òðèôòîðóêñóñíîãî àíãèäðèäà è, íåîá çàòåëüíî,
ïèðèäèíà, èëè â ïðèñóòñòâèè N,N-êàðáîäèèìèäàçîëà ñ ïèðèäèíîì. Ðåàêöèþ õëîðàíãèäðèäà
êèñëîòû ñî ñïèðòîì ìîæíî ïðîâåñòè ñ èñïîëüçîâàíèåì êàòàëèçàòîðà àöèëèðîâàíè , òàêîãî
êàê 4-DMAP èëè ïèðèäèí.

Ñïåöèàëèñò â äàííîé îáëàñòè òåõíèêè äîëæåí õîðîøî çíàòü, êàê óñïåøíî îñóùåñòâèòü
ýòè, à òàêæå äðóãèå ñïîñîáû ýòåðèôèêàöèè ñïèðòîâ.

Êðîìå òîãî, âî âðåì  îñóùåñòâëåíè  ëþáîãî èç óêàçàííûõ âûøå ñïîñîáîâ ïîëó÷åíè 
ñëîæíûõ ýôèðîâ ê ÷óâñòâèòåëüíûì èëè ðåàêöèîííîñïîñîáíûì ãðóïïàì ñîåäèíåíè 
ôîðìóëû I ìîæåò ïîòðåáîâàòüñ  ïðèñîåäèíèòü èëè îò íèõ óäàëèòü çàùèòíûå ãðóïïû.
Îáû÷íî çàùèòíûå ãðóïïû ìîæíî ïðèñîåäèí òü èëè óäàë òü îáû÷íûìè ñïîñîáàìè, õîðîøî
èçâåñòíûìè â äàííîé îáëàñòè òåõíèêè (ñì., íàïðèìåð, Ò.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis; Wiley: New York, (1999)).

Â çàâèñèìîñòè îò ïîëîæåíè  è ïðèðîäû ðàçëè÷íûõ íåîáõîäèìûõ çàìåñòèòåëåé
ñîåäèíåíè  ôîðìóëû I ìîãóò ñîäåðæàòü îäèí èëè áîëüøåå êîëè÷åñòâî àñèììåòðè÷åñêèõ
öåíòðîâ. Àñèììåòðè÷åñêèå àòîìû óãëåðîäà ìîãóò íàõîäèòüñ  â (R)- èëè (S)-êîíôèãóðàöèè.
Ïðåäïî÷òèòåëüíûìè  âë þòñ  èçîìåðû ñ òàêîé àáñîëþòíîé êîíôèãóðàöèåé, êîòîðûå äàþò
ñîåäèíåíè  ôîðìóëû I, îáëàäàþùèå áîëåå æåëàòåëüíîé áèîëîãè÷åñêîé àêòèâíîñòüþ. Â
íåêîòîðûõ ñëó÷à õ àñèììåòðè  ìîæåò âîçíèêàòü âñëåäñòâèå çàòîðìîæåííîãî âðàùåíè 
âîêðóã äàííîé ñâ çè, íàïðèìåð öåíòðàëüíîé ñâ çè, ñîåäèí þùåé äâà àðîìàòè÷åñêèõ
êîëüöà çàäàííûõ ñîåäèíåíèé.

Çàìåñòèòåëè ó êîëüöà ìîãóò íàõîäèòüñ  â öèñ- èëè òðàíñ-ôîðìå, à çàìåñòèòåëè ó
äâîéíîé ñâ çè ìîãóò íàõîäèòüñ  â Z- èëè Å-ôîðìå.

Ïðåäïîëàãàåòñ , ÷òî â îáúåì íàñòî ùåãî èçîáðåòåíè  âêëþ÷åíû âñå èçîìåðû (âêëþ÷à 
ýíàíòèîìåðû è äèàñòåðåîèçîìåðû), íàëè÷èå êîòîðûõ îáóñëîâëåíî ïðèðîäîé
àñèììåòðè÷åñêèõ öåíòðîâ èëè çàòîðìîæåííûì âðàùåíèåì, êàê îïèñàíî âûøå, â âèäå
ðàçäåëåííûõ, ÷èñòûõ èëè ÷àñòè÷íî î÷èùåííûõ èçîìåðîâ èëè èõ ðàöåìè÷åñêèõ ñìåñåé.
Î÷èñòêà óêàçàííûõ èçîìåðîâ è ðàçäåëåíèå óêàçàííûõ ñìåñåé èçîìåðîâ ìîãóò áûòü
âûïîëíåíû ïî ñòàíäàðòíûì ìåòîäèêàì, èçâåñòíûì â äàííîé îáëàñòè òåõíèêè.

Êîíêðåòíûé ñïîñîá, ïðèìåí þùèéñ  äë  ïîëó÷åíè  ñîåäèíåíèé, ñîîòâåòñòâóþùèõ
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íàñòî ùåìó èçîáðåòåíèþ, çàâèñèò îò êîíêðåòíîãî íåîáõîäèìîãî ñîåäèíåíè . Âñå òàêèå
ôàêòîðû, êàê âûáîð êîíêðåòíîãî ôðàãìåíòà Õ è êîíêðåòíûõ çàìåñòèòåëåé, âîçìîæíûõ äë 
ðàçëè÷íûõ ïîëîæåíèé â ìîëåêóëå, èãðàþò ðîëü â ñõåìå ïîëó÷åíè  êîíêðåòíûõ ñîåäèíåíèé,
ñîîòâåòñòâóþùèõ íàñòî ùåìó èçîáðåòåíèþ. Ýòè ôàêòîðû ëåãêî óñòàíàâëèâàþòñ 
ñïåöèàëèñòîì ñ îáùåé ïîäãîòîâêîé â äàííîé îáëàñòè òåõíèêè.

Îáû÷íî ñîåäèíåíè , ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ìîæíî ïîëó÷èòü ñ
ïîìîùüþ ñòàíäàðòíûõ ìåòîäèê, èçâåñòíûõ â äàííîé îáëàñòè òåõíèêè, è ñ ïîìîùüþ
àíàëîãè÷íûõ èì ñïîñîáîâ. Ñîåäèíåíè  ôîðìóëû I îáû÷íî ìîæíî ñèíòåçèðîâàòü ïî Ñõåìàì
ðåàêöèé 1, 2 è 3. Ñõåìû ðåàêöèé 1 è 2 ïîêàçûâàþò, êàê ïîëó÷èòü ïðîìåæóòî÷íûå
ïðîäóêòû, êîòîðûå ñ ïîìîùüþ ñî÷åòàíè , ïîêàçàííîãî íà Ñõåìå ðåàêöèé 3, ïðèâîä ò ê
ñîåäèíåíè ì ôîðìóëû I.

Ïóòü (À) íà Ñõåìå ðåàêöèé 1 ïðåäñòàâë åò ñîáîé ñïîñîá ïîëó÷åíè  ñîåäèíåíèé 4 è 5, â
êîòîðûõ R'' îçíà÷àåò C1-C6 íèçøèé àëêèë èëè áåíçèë, R3 îçíà÷àåò íå âîäîðîä è Õ
îçíà÷àåò Î. Íà ïåðâîé ñòàäèè ïîêàçàíà çàùèòà êèñëîòíîé ãðóïïû ïðîäàæíîãî ïðîèçâîäíîãî
àñïàðòàòà 1 ñ ïîìîùüþ ñïîñîáà, õîðîøî èçâåñòíîãî â äàííîé îáëàñòè òåõíèêè, òàêîãî
êàê, íàïðèìåð, ïîëó÷åíèå ñèëèëîâîãî ñëîæíîãî ýôèðà ñ ïîñëåäóþùèì N-àöèëèðîâàíèåì
ñîîòâåòñòâóþùèì ïðîèçâîäíûì R4-êèñëîòû, R4COY, ãäå Y îçíà÷àåò îòùåïë þùóþñ 
ãðóïïó, òàêóþ êàê ãàëîãåíèäíà . Â çàêëþ÷åíèå ó ñîåäèíåíè  óäàë þò çàùèòíóþ ãðóïïó ñ
ïîìîùüþ ñïîñîáà, õîðîøî èçâåñòíîãî â äàííîé îáëàñòè òåõíèêè, òàêîãî êàê, íàïðèìåð, â
ñëó÷àå ñèëèëîâîãî ñëîæíîãî ýôèðà, îáðàáîòêà âîäîé ñ ïîëó÷åíèåì ñîåäèíåíè  2.
Àëüòåðíàòèâíî, êîíäåíñàöè  çàùèùåííîé ôîðìû ñîåäèíåíè  1 ñî ñâîáîäíîé êàðáîíîâîé
êèñëîòîé, òàêîé êàê R4COOH, â ïðèñóòñòâèè äåãèäðàòèðóþùåãî ðåàãåíòà, òàêîãî êàê DCC
èëè EDCl, òàêæå äàåò ñîåäèíåíèå 2. Ïîñëå ýòîãî ñîåäèíåíèå 2 íåñêîëüêèìè ñïîñîáàìè
ìîæíî ïðåâðàòèòü â ñîåäèíåíèå 3, â êîòîðîì R3  âë åòñ  òàêèì, êàê îïðåäåëåíî äë 
ñîåäèíåíèé ôîðìóëû I. Íàïðèìåð, îäèí òàêîé ñïîñîá, êîãäà R3=Me, ïðåäñòàâë åò ñîáîé
õîðîøî èçâåñòíóþ ðåàêöèþ Äýêèíà-Âåñòà, êîòîðóþ îáû÷íî ïðîâîä ò ñ èñïîëüçîâàíèåì
óêñóñíîãî àíãèäðèäà è ïèðèäèíà. Åñëè R3 îçíà÷àåò íå âîäîðîä, ñîåäèíåíèå 2 ìîæíî
ïðåâðàòèòü â õëîðàíãèäðèä êèñëîòû ñ ïîìîùüþ ðåàãåíòà, òàêîãî êàê òèîíèëõëîðèä, è
ââåñòè â ðåàêöèþ ñ ðåàãåíòîì Ãðèíü ðà, òàêèì êàê R3Mg-ãàëîãåí, è ïîëó÷èòü ñîåäèíåíèå
3. Ìîæíî èñïîëüçîâàòü äðóãèå ñïîñîáû ïîëó÷åíè  êåòîíîâ ñîåäèíåíè  3 èç êèñëîò è
ïðîèçâîäíûõ êèñëîò, íàïðèìåð, ïóòåì èñïîëüçîâàíè  àìèäîâ Âåéíðåáà, êîòîðûå èçâåñòíû
ñïåöèàëèñòàì â äàííîé îáëàñòè òåõíèêè. Çàòåì ñîåäèíåíèå 3 öèêëèçóþò â êèñëîé ñðåäå â
óñëîâè õ äåãèäðàòàöèè ñ èñïîëüçîâàíèåì, íàïðèìåð, îêñèõëîðèäà ôîñôîðà èëè ñìåñè
ñåðíîé êèñëîòû ñ óêñóñíûì àíãèäðèäîì, îáû÷íî ïðè íàãðåâàíèè, è ïîëó÷àþò ñîåäèíåíèå 3,
â êîòîðîì Õ îçíà÷àåò Î è ãðóïïà R3 ïðèñîåäèíåíà â ïîëîæåíèè 5.

Ñïåöèàëèñòû â äàííîé îáëàñòè òåõíèêè äîëæíû ïîíèìàòü, ÷òî ñîåäèíåíèå 4 è òåì
ñàìûì ñîåäèíåíèå 5 ìîãóò ñóùåñòâîâàòü â äâóõ ðåãèîèçîìåðíûõ ôîðìàõ â çàâèñèìîñòè îò
ìåñòà ïðèñîåäèíåíè  ãðóïï R3, CH2CO2R'' è CH2CH2OH. Ñ èñïîëüçîâàíèåì ïóòè (Â) ìîæíî
ïîëó÷èòü ñîåäèíåíèå 4, â êîòîðîì R3 ïðèñîåäèíåí â ïîëîæåíèè 4 è êàðáîêñèìåòèëüíà 
áîêîâà  öåïü ïðèñîåäèíåíà â ïîëîæåíèè 5, ò.å. ïî ñðàâíåíèþ ñ ïóòåì (À) ãðóïïû
ïîìåí ëèñü ìåñòàìè. Ñ ïîìîùüþ ïóòè (Â) ïðîäàæíóþ àìèíîêèñëîòó, ñîåäèíåíèå 6, ìîæíî
àöèëèðîâàòü â ùåëî÷íîé ñðåäå, íàïðèìåð, ñ èñïîëüçîâàíèåì âîäíîãî ðàñòâîðà ãèäðîêñèäà
íàòðè , ñ ïîìîùüþ ïîäõîä ùåãî ïðîèçâîäíîãî R4-êèñëîòû (íàïðèìåð, R4COY), ãäå Y
îçíà÷àåò îòùåïë þùóþñ  ãðóïïó, òàêóþ êàê õëîðèäíóþ, è ïîëó÷èòü N-àöèëèðîâàííûé
ïðîäóêò 7. Ñîåäèíåíèå 7 çàòåì ìîæíî ââåñòè â ðåàêöèþ ñî÷åòàíè  ñî ñëîæíûì ýôèðîì
óêñóñíîé êèñëîòû â ïðèñóòñòâèè ñèëüíîãî íåíóêëåîôèëüíîãî  îñíîâàíè  è ïîëó÷èòü
ñëîæíûé êåòîýôèð 8, â êîòîðîì R'' îçíà÷àåò C1-C6àëêèë èëè áåíçèë. Öèêëèçàöè 
ñîåäèíåíè  8 ñ èñïîëüçîâàíèåì äåãèäðàòèðóþùåãî ðåàãåíòà, òàêîãî êàê POCl3, äàåò
ñîåäèíåíèå 4, â êîòîðîì Õ=Î è R3 ïðèñîåäèíåí â ïîëîæåíèè 4. Ðåàêöè  ñîåäèíåíè  8 ñ
íóêëåîôèëüíûì ñåðîñîäåðæàùèì ðåàãåíòîì, òàêèì êàê P2S5, â ðàñòâîðèòåë õ, òàêèõ êàê
ïèðèäèí èëè àöåòîíèòðèë/òðèýòèëàìèí, ïðè íåîáõîäèìîñòè ñ íàãðåâàíèåì, äàåò
ñîåäèíåíèå 4, â êîòîðîì Õ=S è R3 ïðèñîåäèíåí â ïîëîæåíèè 4.

Ïóòü (Ñ) Ñõåìû ðåàêöèé 1 ïðåäñòàâë åò ñîáîé ïîëó÷åíèå ñîåäèíåíè  4 èç ñëîæíûõ
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êåòîýôèðîâ 9 èëè 10, ãäå Y îçíà÷àåò îòùåïë þùóþñ  ãðóïïó, òàêóþ êàê ãàëîãåíèäíà , è
R'' îçíà÷àåò C1-C6àëêèë èëè áåíçèë. Ñîåäèíåíèå 9 èëè 10 ìîæíî âûáðàòü â êà÷åñòâå
èñõîäíîãî âåùåñòâà â çàâèñèìîñòè îò òîãî, îçíà÷àåò ëè ãðóïïà R3 â èñêîìîì êîíå÷íîì
ïðîäóêòå âîäîðîä èëè æå îíà ïðèñîåäèíåíà â ïîëîæåíèå 4 èëè 5. Â ñîîòâåòñòâèè ñ ýòèì
ñîåäèíåíèå 9 èëè 10 ìîæíî ââåñòè â ðåàêöèþ ñ àìèäîì èëè òèîàìèäîì, ãäå Õ îçíà÷àåò Î
èëè S, è ïîëó÷èòü ñîåäèíåíèå 4. Ñëîæíûå êåòîýôèðû 9 èëè 10 èìåþòñ  â ïðîäàæå èëè èõ
ìîæíî ïîëó÷èòü ñïîñîáàìè, õîðîøî èçâåñòíûìè â äàííîé îáëàñòè òåõíèêè, òàêèìè êàê
áðîìèðîâàíèåì ïðîäàæíûõ êåòîýôèðîâ 9 èëè 10, â êîòîðûõ Y îçíà÷àåò âîäîðîä. Àìèäû
(R4C(=X)NH2), ãäå Õ îçíà÷àåò Î, ìîãóò áûòü ïðîäàæíûìè àìèäàìè êàðáîíîâûõ êèñëîò èëè
èõ ìîæíî ïîëó÷èòü èç ñîîòâåòñòâóþùèõ ïðîäàæíûõ êèñëîò èëè õëîðàíãèäðèäîâ êèñëîò
õîðîøî èçâåñòíûìè ñïîñîáàìè. Òèîàìèäû (R4C(=X)NH2), ãäå Õ îçíà÷àåò S, ìîãóò áûòü
ïðîäàæíûìè òèîàìèäàìè èëè èõ ìîæíî ïîëó÷èòü èç ñîîòâåòñòâóþùèõ ïðîäàæíûõ àìèäîâ
èçâåñòíûìè ñïîñîáàìè, òàêèìè êàê ñïîñîáîì ñ èñïîëüçîâàíèåì ðåàãåíòà Ëàâåññîíà.
Ðåàêöè  ñëîæíîãî êåòîýôèðà 9 ñ àìèäîì èëè òèîàìèäîì â ïðèñóòñòâèè îñíîâàíè  äàåò
ñîåäèíåíèå 4, ò.å. îêñàçîë èëè òèàçîë ñîîòâåòñòâåííî, ãäå R3 îçíà÷àåò íå âîäîðîä è
ðàñïîëîæåí â ïîëîæåíèè 4. Ðåàêöè  ñëîæíîãî êåòîýôèðà 10 ñ àìèäîì èëè òèîàìèäîì â
ïðèñóòñòâèè îñíîâàíè  äàåò ñîåäèíåíèå 4, ò.å. îêñàçîë èëè òèàçîë ñîîòâåòñòâåííî, ãäå R3

ðàñïîëîæåí â ïîëîæåíèè 5.
Âñå ïóòè (À), (Â) è (Ñ) ïðèâîä ò ê ñîåäèíåíèþ 4, â êîòîðîì R3 è R4  âë þòñ  òàêèìè, êàê

îïðåäåëåíî äë  ñîåäèíåíèé ôîðìóëû I, è â êîòîðîì R'' îçíà÷àåò íèçøèé àëêèë èëè
áåíçèë. Çàòåì ñîåäèíåíèå 4 ìîæíî âîññòàíîâèòü â ñîåäèíåíèå 5 ñ èñïîëüçîâàíèåì
âîññòàíîâèòåëüíîãî ðåàãåíòà, òàêîãî êàê àëþìîãèäðèä ëèòè , áîðîãèäðèä ëèòè  èëè
äðóãèå ïîäõîä ùèå äîíîðû âîäîðîäà, â óñëîâè õ, õîðîøî èçâåñòíûõ â äàííîé îáëàñòè
òåõíèêè.

Ñõåìà ðåàêöèè 1
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Íà Ñõåìå ðåàêöèé 2 ïðåäñòàâëåíî ïðåâðàùåíèå ïðîäàæíîãî ãèäðîêñèêåòîíà 11 â
ïðîèçâîäíîå ñ çàùèòíîé ãðóïïîé 12 ïî ðåàêöèè ñ R7-Y â ïðèñóòñòâèè îñíîâàíè , ãäå R7

îçíà÷àåò C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôåíèë èëè
îêñîãðóïïó, Ñ1-Ñ6òðèàëêèëñèëèë, àðèëàëêèëñèëèë èëè COR8; è R8 îçíà÷àåò C1-C6 àëêèë
èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  Ñ1-Ñ6àëêèë, ãàëîãåí èëè
íèòðîãðóïïó; è Y îçíà÷àåò îòùåïë þùóþñ  ãðóïïó. "C1-C6òðèàëêèëñèëèë" îçíà÷àåò òðè
íåçàâèñèìî âûáðàííûå ëèíåéíûå èëè ðàçâåòâëåííûå öåïî÷å÷íûå àëêèëüíûå ãðóïïû,
ñîäåðæàùèå îò 1 äî ïðèìåðíî 6 àòîìîâ óãëåðîäà, êàæäà  èç êîòîðûõ ñâ çàíà ñ êðåìíèåì,
è âêëþ÷àåò òàêèå ãðóïïû, êàê òðèìåòèëñèëèëüíà , òðåò-áóòèëäèìåòèëñèëèëüíà  è ò.ï.
"Àðèëàëêèëñèëèë" îçíà÷àåò õîò  áû îäíó ôåíèëüíóþ èëè çàìåùåííóþ ôåíèëüíóþ ãðóïïó,
ñâ çàííóþ ñ êðåìíèåì, ñ ñîîòâåòñòâóþùèì êîëè÷åñòâîì íåçàâèñèìî âûáðàííûõ ëèíåéíûõ
èëè ðàçâåòâëåííûõ öåïî÷å÷íûõ àëêèëüíûõ ãðóïï, ñîäåðæàùèõ îò 1 äî ïðèìåðíî 6 àòîìîâ
óãëåðîäà, êàæäà  èç êîòîðûõ ñâ çàíà ñ êðåìíèåì, è âêëþ÷àåò òàêèå ãðóïïû, êàê òðåò-
áóòèëäèôåíèëñèëèë, ìåòèëäèôåíèëñèëèë, äèìåòèëïåíòàôòîðôåíèëñèëèë è ò.ï.
"Îòùåïë þùà ñ  ãðóïïà" âêëþ÷àåò ãàëîãåíèäíûå, òàêèå êàê I, Br è Cl; êàðáîêñèëàòû,
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òàêèå êàê àöåòàòû è òðèôòîðàöåòàòû, è àðèë- è àëêèëñóëüôîíàòû, òàêèå êàê
ìåòàíñóëüôîíàòû (ìåçèëàòû) è ï-òîëóîëñóëüôîíàòû (òîçèëàòû) è ò.ï.

Â ñîåäèíåíèå 12 çàìåñòèòåëè R2 (êàê ïîêàçàíî â ôîðìóëå I) ââîä ò, íàïðèìåð, ñ
ïîìîùüþ ðåàêöèè ñ èñòî÷íèêîì ýëåêòðîôèëüíîãî ãàëîãåíà èëè ðåàêöèè Ôðèäåë -Êðàôòñà â
ïðèñóòñòâèè êèñëîòû Ëüþèñà è R2-Y, ãäå Y  âë åòñ  òàêèì, êàê îïèñàíî âûøå, ñ
ïîëó÷åíèåì çàìåùåííîãî êåòîíà 13. Àëüòåðíàòèâíî, ãàëîãåíèðîâàííûå ñîåäèíåíè ,
ïîëó÷åííûå òàêèì îáðàçîì (íàïðèìåð, ñîäåðæàùèå áðîì èëè éîä â êà÷åñòâå
çàìåñòèòåëåé), ìîæíî ââåñòè â ðåàêöèþ ñî÷åòàíè  ñ ñàìûìè ðàçëè÷íûìè êîìïîíåíòàìè
ïðè êàòàëèçå ñîåäèíåíè ìè ìåòàëëîâ ñ èñïîëüçîâàíèåì êîìïëåêñîâ è ñîåäèíåíèé
ýëåìåíòîâ, òàêèõ êàê ïàëëàäèé è íèêåëü, õîðîøî èçâåñòíûõ ñïåöèàëèñòàì â äàííîé
îáëàñòè òåõíèêè, ñ ïîëó÷åíèåì çàìåùåííîãî êåòîíà 13. Ïðèìåðû òàêèõ êàòàëèçàòîðîâ
âêëþ÷àþò òåòðàêèñ(òðèôåíèëôîñôèí)-ïàëëàäèé(O) è [1,1'-áèñ(äèôåíèëôîñôèíî)-
ôåððîöåí]-äèõëîðïàëëàäèé(È) è àíàëîãè÷íûå ñîåäèíåíè  íèêåë (Î) è íèêåë (II); è
ïðèìåðû êîìïîíåíòîâ äë  ðåàêöèè ñî÷åòàíè  âêëþ÷àþò áîðîíîâûå êèñëîòû è ñëîæíûå
ýôèðû (õîðîøî èçâåñòíîå ñî÷åòàíèå Ñóäçóêè, ïðîâîäèìîå â ðàñòâîðèòåë õ, òàêèõ êàê
òîëóîë, â ïðèñóòñòâèè îñíîâàíè , òàêîãî êàê êàðáîíàò êàëè ), è ìåòàëëîîðãàíè÷åñêèå
ñîåäèíåíè , òàêèå êàê ðåàãåíòû Ãðèíü ðà, öèíêîðãàíè÷åñêèå ñîåäèíåíè  (ñî÷åòàíèå
Íåãèøè) è îëîâîîðãàíè÷åñêèå ïðîèçâîäíûå (ñî÷åòàíèå Ñòèëëå), è óñëîâè  ïðîâåäåíè 
òàêèõ ðåàêöèé õîðîøî èçâåñòíû. Êðîìå òîãî, òàêèå ãàëîãåíèðîâàííûå ñîåäèíåíè  ìîæíî
ââåñòè â ðåàêöèþ ñî÷åòàíè  ñî âòîðè÷íûìè àìèíàìè, òàêèìè êàê ïèïåðèäèí, ñ
èñïîëüçîâàíèåì àíàëîãè÷íûõ ïàëëàäèåâûõ èëè íèêåëåâûõ êàòàëèçàòîðîâ (ñî÷åòàíèå
Ãàðòâèãà èëè Áóõâàëüäà) ñ ïîëó÷åíèåì äðóãèõ çàìåùåííûõ êåòîíîâ 13.

Ïîñëåäóþùà  ðåàêöè  ñîåäèíåíè  13 ñ èñòî÷íèêîì ãàëîãåíà èëè R5-Y (ãäå R5  âë åòñ 
òàêèì, êàê îïèñàíî äë  ôîðìóëû I) ïðè àíàëîãè÷íûõ óñëîâè õ äàåò äèçàìåùåííîå
ñîåäèíåíèå 14. Ðåàêöèþ Âèòòèãà èëè ìîäèôèêàöèþ Õîðíåðà-Ýììîíñà-Âàäñâîðòà,
èçâåñòíûå â äàííîé îáëàñòè òåõíèêè, ìîæíî èñïîëüçîâàòü äë  ïðåâðàùåíè  14 â
ñîåäèíåíèå 15. Íàïðèìåð, ðåàêöè  ñîåäèíåíè  14 ñ òðèàëêèëôîñôîíî-àöåòàòîì, ãäå R''
îçíà÷àåò íèçøèé àëêèë è R  âë åòñ  òàêèì, êàê îïèñàíî äë  ôîðìóëû I, â ïðèñóòñòâèè
ñèëüíîãî îñíîâàíè , òàêîãî êàê ãèäðèä íàòðè , äàåò ñîåäèíåíèå 15. Àíàëîãè÷íûì îáðàçîì
ñîåäèíåíèå 13 ìîæíî ïðåâðàòèòü â ñîåäèíåíèå 15, ãäå R5 îçíà÷àåò Í.

Íåçàâèñèìî îòòîãî, êàêà  ñìåñü èçîìåðîâ ñîåäèíåíè  15 ïîëó÷àåòñ , ëþáîé èçîìåð (E
èëè Z) èëè ñìåñü èõ îáîèõ ìîæíî ïðåâðàòèòü â ñîåäèíåíèå 17 ïóòåì êàòàëèòè÷åñêîãî
ãèäðèðîâàíè  èëè âîññòàíîâëåíè  ãèäðèäíûì ðåàãåíòîì, ñïîñîáíûì ê 1,4-ïðèñîåäèíåíèþ
(ñîïð æåííîìó), êîòîðîå èçâåñòíî ñïåöèàëèñòàì â äàííîé îáëàñòè òåõíèêè. Ýòîò ïóòü
 âë åòñ  îñîáåííî ïîäõîä ùèì äë  ïîëó÷åíè  ñîåäèíåíè  17, â êîòîðîì R1 îçíà÷àåò
âîäîðîä.

Ñîåäèíåíèå 17, â êîòîðîì R1 îçíà÷àåò COOR, ìîæíî ïîëó÷èòü ñ ïîìîùüþ ñòàíäàðòíûõ
ðåàêöèé êîíäåíñàöèè, íàïðèìåð, ñ ïîìîùüþ õîðîøî èçâåñòíîé ðåàêöèè Êíåâåíàãåë . Â
òàêèõ ñëó÷à õ êåòîí 13 èëè 14 ìîæíî ââåñòè â ðåàêöèþ ñ ïîäõîä ùèì êîìïîíåíòîì ðåàêöèè
ñî÷åòàíè , ñîäåðæàùèì àêòèâíûé âîäîðîä, ïðè âîçäåéñòâèè êèñëîòíûõ ðåàãåíòîâ, òàêèõ
êàê òåòðàõëîðèä òèòàíà, èëè îñíîâíûõ ðåàãåíòîâ, òàêèõ êàê ïèïåðèäèí, â ïîäõîä ùèõ
ðàñòâîðèòåë õ. Ïðîäóêò 15b (ñîåäèíåíèå 15, â êîòîðîì R1 îçíà÷àåò COOR) ìîæíî
âîññòàíîâèòü â 17b (ñîåäèíåíèå 17, â êîòîðîì R1 îçíà÷àåò COOR), êîòîðîå ìîæíî
äîïîëíèòåëüíî àëêèëèðîâàòü äðóãîé ãðóïïîé R1 â ïðèñóòñòâèè îñíîâàíè , ãèäðîëèçîâàòü è
äåêàðáîêñèëèðîâàòü ñ ïîëó÷åíèåì 17d (ñîåäèíåíèå 17, â êîòîðîì R1 îçíà÷àåò íå ÑÎÎÍ è R
îçíà÷àåò Í).

Ïåðåýòåðèôèêàöè  17d è óäàëåíèå çàùèòíîé ãðóïïû R7 äàåò 17ñ. Ïåðåýòåðèôèêàöèþ
ìîæíî ïðîâîäèòü ïðè ñòàíäàðòíûõ óñëîâè õ ñ ïîìîùüþ õîðîøî èçâåñòíîé ýòåðèôèêàöèè
Ôèøåðà ïóòåì îáðàáîòêè êèñëîòîé è ñïèðòîì èëè ïî ðåàêöèè ñ äèàçîàëêèëüíûìè
ðåàãåíòàìè èëè ñ ýëåêòðîôèëüíûìè ðåàãåíòàìè, òàêèìè êàê, íàïðèìåð, ìåòèëéîäèä èëè
äèìåòèëñóëüôàò. Ñîåäèíåíèå 17, â êîòîðîì R1 îçíà÷àåò àëêîêñèë, ìîæíî ïîëó÷èòü
àíàëîãè÷íîé ðåàêöèåé êîíäåíñàöèè êåòîíà 13 èëè 14 ñ ñèëèëèðîâàííûì ñëîæíûì ýôèðîì
åíîëà ôîðìóëû R1ÑÍ=Ñ(OR'')O-àëêèëñèëèë, â êîòîðîì R1 îçíà÷àåò àëêîêñèë, ïðè
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âîçäåéñòâèè êèñëîòíûõ ðåàãåíòîâ, òàêèõ êàê òåòðàõëîðèä òèòàíà, è âîññòàíîâëåíèåì
ïðîìåæóòî÷íîãî ñîåäèíåíè  15, â êîòîðîì R1 îçíà÷àåò àëêîêñèë, â ïðèñóòñòâèè âîäîðîäà
è êàòàëèçàòîðà, êàê ýòî îïèñàíî âûøå.

Îáùà  ðåàêöè  ñî÷åòàíè  ñîåäèíåíè  13 èëè 14 ïî ðåàêöèè Ðåôîðìàòñêîãî äàåò
ñîåäèíåíèå 16 (ôîðìóëà II), â êîòîðîì R1 îçíà÷àåò àëêèë èëè ñîåäèíåíèå 15à, â êîòîðîì R1

îçíà÷àåò Í. Êåòîí êîíäåíñèðóþò ñ ïîäõîä ùèì öèíêîðãàíè÷åñêèì ñîåäèíåíèåì,
ïîëó÷åííûì in situ èç Zn è R1CHYCO2R, â êîòîðîì Y îçíà÷àåò ãàëîãåí. Àëüôà-
ãàëîãåíçàìåùåííûå ñëîæíûå ýôèðû ôîðìóëû R1CHYCO2R èëè  âë þòñ  ïðîäàæíûìè
ðåàãåíòàìè, èëè èõ ïîëó÷àþò ãàëîãåíèðîâàíèåì ïðîäàæíûõ ñîåäèíåíèé R1CH2CO2R
ñïîñîáàìè, õîðîøî èçâåñòíûìè ñïåöèàëèñòàì â äàííîé îáëàñòè òåõíèêè.

Ïðåâðàùåíèå 16 â 17 ìîæíî îñóùåñòâèòü â ñòàíäàðòíûõ óñëîâè õ ãèäðèðîâàíè ,
íàïðèìåð, ñ ïîìîùüþ Pd/C è âîäîðîäà; è óäàëåíèå çàùèòíîé ãðóïïû ñîåäèíåíè  17, â
êîòîðîì R7 îçíà÷àåò çàùèòíóþ ãðóïïó ñ ïîëó÷åíèåì ñîåäèíåíè  17ñ, â êîòîðîì R7

îçíà÷àåò âîäîðîä, ìîæíî îñóùåñòâèòü ñòàíäàðòíûìè ñðåäñòâàìè. Íàïðèìåð, åñëè
ãðóïïà R7 îçíà÷àåò àëêèë (íàïðèìåð, ìåòèë), òî ñîåäèíåíèå 17à ìîæíî ïîëó÷èòü
íóêëåîôèëüíûì ðàñùåïëåíèåì ñ ïîìîùüþ ðåàãåíòà, òàêîãî êàê òèîëàò ùåëî÷íîãî ìåòàëëà.
Àëüòåðíàòèâíî, ñîåäèíåíèå 17, â êîòîðîì R7 îçíà÷àåò ìåòèë, ìîæíî ïðåâðàòèòü â
ñîåäèíåíèå 17ñ ïî ðåàêöèè ñ êèñëîòîé Ëüþèñà, òàêîé êàê áðîì-áîðàí. Åñëè R7 îçíà÷àåò
áåíçèë, òî ñîåäèíåíèå 17 ìîæíî ïðåâðàòèòü â 17ñ â óñëîâè õ ãèäðèðîâàíè , îáû÷íî
ïðîâîäèìîãî ñ èñïîëüçîâàíèåì êàòàëèçàòîðà, òàêîãî êàê ïàëëàäèé. Äðóãèå óñëîâè  äë 
óäàëåíè  çàùèòíîé ãðóïïû R7 îò ñîåäèíåíè  17, â êîòîðîì R7 îçíà÷àåò íå âîäîðîä,
ïðèâîä ùèå ê ïîëó÷åíèþ ãèäðîêñèñîåäèíåíè  17ñ, çàâèñ ò îò êîíêðåòíîé çàùèòíîé ãðóïïû,
âûáðàííîé èç ÷èñëà õîðîøî èçâåñòíûõ ñïåöèàëèñòàì â äàííîé îáëàñòè òåõíèêè.

Ñõåìà ðåàêöèé 2
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Ïðèìå÷àíè :
à. (R''O)2P(=O)CHR1COOR, ãäå R1=Í, ñèëüíîå îñíîâàíèå.
b. R1CH2COOR, ãäå R1=COOR, êèñëîòíûé èëè îñíîâíîé êàòàëèçàòîð.
ñ. R1CHBrCO2OR, Zn.
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Êîíå÷íà  ñòàäè  ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû I ïðèâåäåíà íà Ñõåìå ðåàêöèé 3.
Ñïèðò 5 (èç Ñõåìû ðåàêöèé 1) ââîä ò â ðåàêöèþ ñî÷åòàíè  ñ ãèäðîêñèèíäàíîì 17ñ (èç
Ñõåìû ðåàêöèé 2) ïî ðåàêöèè ñî÷åòàíè  Ìèöóíîáó, ïðîòåêàíèþ êîòîðîé ñïîñîáñòâóþò
àçîäèêàðáîêñèëàòíûé ðåàãåíò, òàêîé êàê DEAD, è ôîñôèí, òàêîé êàê òðèôåíèëôîñôèí, è
ïîëó÷àþò ñîåäèíåíè  ôîðìóëû I. Àëüòåðíàòèâíî, ãèäðîêñèãðóïïó ñîåäèíåíè  5
ïðåâðàùàþò â îòùåïë þùóþñ  ãðóïïó, òàêóþ êàê ãàëîãåíèä, òîçèëàò (OTs) èëè ìåçèëàò
(OMs), ïî ðåàêöèè ñ ãàëîãåíèðóþùèì ðåàãåíòîì, òàêèì êàê òèî-íèëõëîðèä èëè
CCl4/òðèôåíèëôîñôèí; èëè ïî ðåàêöèè ñ ñîåäèíåíèåì Y-ãàëîãåí, â êîòîðîì Y îçíà÷àåò
òîçèë (Ts) èëè ìåçèë (Ms), â ïðèñóòñòâèè îñíîâàíè  è ïîëó÷àþò ñîåäèíåíèå 18.
Ñîåäèíåíèå 18 ìîæíî ââåñòè â ðåàêöèþ ñ ñîåäèíåíèåì 17ñ â ïðèñóòñòâèè îñíîâàíè  è
ïîëó÷èòü ñîåäèíåíè  ôîðìóëû I.

Ñîåäèíåíè  ôîðìóëû I, â êîòîðûõ R îçíà÷àåò àëêèë, ìîæíî ïðåâðàòèòü â ñîåäèíåíè 
ôîðìóëû I, â êîòîðûõ R îçíà÷àåò Í ïóòåì îáðàáîòêè îñíîâàíèåì (íàïðèìåð, ÊÎÍ) â
ïîäõîä ùåì ðàñòâîðèòåëå (íàïðèìåð, ìåòàíîëå, THF èëè âîäå èëè èõ ñìåñ õ) ïðè
íàãðåâàíèè. Àëüòåðíàòèâíî, ýòî ïðåâðàùåíèå ìîæíî îñóùåñòâèòü ïî ðåàêöèè ñ
íóêëåîôèëîì, òàêèì êàê éîäèä èëè öèàíèä, â ïîäõîä ùåì ðàñòâîðèòåëå, òàêîì êàê
ïèðèäèí. Êðîìå òîãî, åñëè R îçíà÷àåò áåíçèë, òî ðàñùåïëåíèå ñ îáðàçîâàíèåì ñîåäèíåíèé
ôîðìóëû I, â êîòîðûõ R îçíà÷àåò Í ìîæíî îñóùåñòâèòü ïóòåì ãèäðîãåíîëèçà ñ ïîìîùüþ
ñïîñîáîâ, õîðîøî èçâåñòíûõ â äàííîé îáëàñòè òåõíèêè.

Ñõåìà ðåàêöèé 3

Àëüòåðíàòèâíûé ïóòü ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû I, ïðèìåí þùèéñ , êîãäà Õ=S è
ãðóïïà R4 ñîäåðæèò îäèí èëè áîëüøåå êîëè÷åñòâî çàìåñòèòåëåé R6, íåóñòîé÷èâûõ ïðè
óñëîâè õ ïðîâåäåíè  ðåàêöèé ïî Ñõåìå 1 èëè 2, ïðèâåäåí íà Ñõåìå ðåàêöèé 3à.

Ñõåìà ðåàêöèé 3à
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Ïî Ñõåìå 3à 2-àìèíîòèàçîë 4 ìîæíî ïîëó÷èòü ñ èñïîëüçîâàíèåì òèîìî÷åâèíû
(àíàëîãè÷íî ïóòè Ñ, Ñõåìà ðåàêöèé 1) è ïðåâðàòèòü â 2-ãàëîãåíòèàçîë 5à, êàê ïîêàçàíî
âûøå (Erienmeyer et al., Helv. Chim. Acta 28:362-363,1945). Çàòåì îñóùåñòâë åòñ 
ñî÷åòàíèå 5à ïî Ìèöóíîáó ñïîñîáîì, àíàëîãè÷íûì Ñõåìå ðåàêöèé 3, è äë  ââåäåíè 
çàìåñòèòåë  R4 ïðîäóêò 19 äîïîëíèòåëüíî ââîä ò â ïåðåêðåñòíóþ ðåàêöèþ ñî÷åòàíè ,
êàòàëèçèðóåìóþ ïàëëàäèåì. Ãèäðîëèç, ïðîâîäèìûé òàê, êàê ýòî ïîêàçàíî íà Ñõåìå ðåàêöèé
3, äàåò ñîåäèíåíè  ôîðìóëû I, â êîòîðûõ R=Í.

Ïðèâåäåííûå âûøå ñõåìû ðåàêöèé äîïîëíèòåëüíî èëëþñòðèðóþòñ  êîíêðåòíûìè
Ïðèìåðàìè, îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè.

Ñîëè è ñëîæíûå ýôèðû, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ëåãêî ìîæíî
ïîëó÷èòü ñ ïîìîùüþ îáû÷íûõ õèìè÷åñêèõ ìåòîäèê, îïèñàííûõ âûøå â íàñòî ùåì
èçîáðåòåíèè.

Íàñòî ùåå èçîáðåòåíèå òàêæå îòíîñèòñ  ê íîâûì ñîåäèíåíè ì ôîðìóëû II (ñîåäèíåíèå
16) è ôîðìóëû III (ñîåäèíåíè  17, âêëþ÷à  ñîåäèíåíè  17a-d), ïîêàçàííûì íà Ñõåìå
ðåàêöèé 2. Ýòè ñîåäèíåíè  ïðèìåíèìû äë  ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû I è
äîïîëíèòåëüíî îïèñàíû íèæå.

Íàñòî ùåå ñîåäèíåíèå îõâàòûâàåò ñîåäèíåíè  ôîðìóëû II è ôîðìóëû III,

ãäå
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R, R1, R2, R3, R4, R5, R6 è Õ  âë þòñ  òàêèìè, êàê îïðåäåëåíî âûøå äë  ôîðìóëû I; è R7

îçíà÷àåò Í, C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôåíèë èëè
îêñîãðóïïó, C1-Ñ6òðèàëêèëñèëèë, àðèëàëêèëñèëèë, COR8, COOR8, èëè

;

R8 îçíà÷àåò C1-C6àëêèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë 
C1-C6àëêèë, ãàëîãåí èëè íèòðîãðóïïó; è èõ ñîëè.

C1-C6òðèàëêèëñèëèë îçíà÷àåò òðè íåçàâèñèìî âûáðàííûå ëèíåéíûå èëè ðàçâåòâëåííûå
öåïî÷å÷íûå àëêèëüíûå ãðóïïû, ñîäåðæàùèå îò 1 äî ïðèìåðíî 6 àòîìîâ óãëåðîäà, êàæäà  èç
êîòîðûõ ñâ çàíà ñ êðåìíèåì, è âêëþ÷àåò òàêèå ãðóïïû, êàê òðè-ìåòèëñèëèëüíà , òðåò-
áóòèëäèìåòèëñèëèëüíà  è ò.ï.

Àðèëàëêèëñèëèë îçíà÷àåò õîò  áû îäíó ôåíèëüíóþ èëè çàìåùåííóþ ôåíèëüíóþ ãðóïïó,
ñâ çàííóþ ñ êðåìíèåì, ñ ñîîòâåòñòâóþùèì êîëè÷åñòâîì íåçàâèñèìî âûáðàííûõ ëèíåéíûõ
èëè ðàçâåòâëåííûõ öåïî÷å÷íûõ àëêèëüíûõ ãðóïï, ñîäåðæàùèõ îò 1 äî ïðèìåðíî 6 àòîìîâ
óãëåðîäà, êàæäà  èç êîòîðûõ ñâ çàíà ñ êðåìíèåì, è âêëþ÷àåò òàêèå ãðóïïû, êàê òðåò-
áóòèëäèôåíèëñèëèë, ìåòèëäèôåíèëñèëèë, äèìåòèëïåíòàôòîðôåíèëñèëèë è ò.ï.

Ñîëè, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ëåãêî ìîæíî ïîëó÷èòü ñ ïîìîùüþ
îáû÷íûõ õèìè÷åñêèõ ìåòîäèê, îïèñàííûõ âûøå â íàñòî ùåì èçîáðåòåíèè.

Â çàâèñèìîñòè îò ïîëîæåíè  è ïðèðîäû ðàçëè÷íûõ íåîáõîäèìûõ çàìåñòèòåëåé
ñîåäèíåíè  ôîðìóëû II è ôîðìóëû III ìîãóò ñîäåðæàòü îäèí èëè áîëüøåå êîëè÷åñòâî
àñèììåòðè÷åñêèõ öåíòðîâ. Àñèììåòðè÷åñêèå àòîìû óãëåðîäà ìîãóò íàõîäèòüñ  â (R)- èëè
(S)-êîíôèãóðàöèè. Ïðåäïî÷òèòåëüíûìè  âë þòñ  èçîìåðû ñ òàêîé àáñîëþòíîé
êîíôèãóðàöèåé, êîòîðûå äàþò ñîåäèíåíè  ôîðìóëû II èëè ôîðìóëû III, êîòîðûå áóäóò
ïðèãîäíû äë  ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû I, îáëàäàþùèõ áîëåå æåëàòåëüíîé
áèîëîãè÷åñêîé àêòèâíîñòüþ. Â íåêîòîðûõ ñëó÷à õ àñèììåòðè  ìîæåò âîçíèêàòü âñëåäñòâèå
çàòîðìîæåííîãî âðàùåíè  âîêðóã äàííîé ñâ çè, íàïðèìåð, öåíòðàëüíîé ñâ çè,
ñîåäèí þùåé äâà àðîìàòè÷åñêèõ êîëüöà çàäàííûõ ñîåäèíåíèé.

Çàìåñòèòåëè ó êîëüöà ìîãóò íàõîäèòüñ  â öèñ- èëè òðàíñ-ôîðìå, à çàìåñòèòåëè ó
äâîéíîé ñâ çè ìîãóò íàõîäèòüñ  â Z- èëè Å-ôîðìå.

Ïðåäïîëàãàåòñ , ÷òî â îáúåì íàñòî ùåãî èçîáðåòåíè  âêëþ÷åíû âñå èçîìåðû (âêëþ÷à 
ýíàíòèîìåðû è äèàñòåðåîèçîìåðû), íàëè÷èå êîòîðûõ îáóñëîâëåíî ïðèðîäîé
àñèììåòðè÷åñêèõ öåíòðîâ èëè çàòîðìîæåííûì âðàùåíèåì, êàê îïèñàíî âûøå, â âèäå
ðàçäåëåííûõ, ÷èñòûõ èëè ÷àñòè÷íî î÷èùåííûõ èçîìåðîâ èëè èõ ðàöåìè÷åñêèõ ñìåñåé.
Î÷èñòêà óêàçàííûõ èçîìåðîâ è ðàçäåëåíèå óêàçàííûõ ñìåñåé èçîìåðîâ ìîæåò áûòü
âûïîëíåíà ïî ñòàíäàðòíûì ìåòîäèêàì, èçâåñòíûì â äàííîé îáëàñòè òåõíèêè, à òàêæå ñ
ïîìîùüþ íîâûõ ñðåäñòâ, îïèñàííûõ â íàñòî ùåì èçîáðåòåíèè.

Íàïðèìåð, ñîåäèíåíè  ôîðìóëû II ìîãóò ñîäåðæàòü àñèììåòðè÷åñêèé öåíòð
(îòìå÷åííûé, êàê Ñ-2), à ñîåäèíåíè  ôîðìóëû III ìîãóò ñîäåðæàòü äâà àñèììåòðè÷åñêèõ
öåíòðà (îòìå÷åííûõ, êàê Ñ-2 è Ñ-1'), ÷òî ïðèâîäèò ê ýíàíòèîìåðàì è ñòåðåîèçîìåðàì.
Ïðèìåðû ýòèõ è äðóãèõ ñîåäèíåíèé ôîðìóëû II è ôîðìóëû III, êîòîðûå èëëþñòðèðóþò
íàñòî ùåå èçîáðåòåíèå, ïðèâåäåíû â òàáëèöå 2.

Òàáëèöà 2
Èëëþñòðàòèâíûå ïðèìåðû ñîåäèíåíèé II è III
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Ïîð äêîâûé ¹ Ôîðìóëà Àáñîëþòíà  êîíôèãóðàöè  R1 R2 R5 R7

C-2 Ñ-1'

1 II R - H Í Í ÑÍ3

2 III R R H Í Í ÑÍ3

3 II R - Cl Í Í 1-Bu(ÑÍ3)2Si

4 III R S Cl Í Í t-Bu(CH3)2Si

5 II S - H Í Í ÑÍ3

6 III S S H Í Í ÑÍ3

7 II R - ÑÍ3 Í Í ÑÍ3

8 III R R ÑÍ3 Í Í ÑÍ3

9 II S - ÑÍ3 Í Í ÑÍ3

10 III S R ÑÍ3 Í Í ÑÍ3

11 II R - ÑÍ3 Í Í PhCH2

12 III R S ÑÍ3 Í Í PhCH2

13 II S - ÑÍ3 Í Í PhCH2

14 III S S ÑÍ3 Í Í PhCH2

15 II R - ÑÍ3 Í Í t-Bu(CH3)2Si

16 III R R ÑÍ3 Í Í t-Bu(CH3)2Si

17 II S - ÑÍ3 Í Í t-Bu(CH3)2Si

18 II R - ÑÍ3 Í Í t-BuCO

19 III R S ÑÍ3 Í Í t-BuCO

20 II S - ÑÍ3 Í Í t-BuCO

21 III S S ÑÍ3 í Í t-BuCO

22 II R - ÑÍ3 ÑÍ3 Í PhCH2

23 II R - ÑÍ3 ÑÍ3ÑÎ Í PhCH2

Ïîð äêîâûé ¹ Ôîðìóëà Àáñîëþòíà  êîíôèãóðàöè  R1 R2 R5 R7

C-2 Ñ-1'

24 II S - ÑÍ3 2-òèåíèë Í t-Bu(ÑÍ3)2Si

25 III S R ÑÍ3 2-òèåíèë Í t-Bu(CH3)2Si

26 II S - ÑÍ3 Ph Í ÑÍ3

27 II R - ÑÍ3 Cl Í ÑÍ3

28 II S ÑÍ3 Cl Í ÑÍ3

29 III S S ÑÍ3 Cl Í ÑÍ3

30 II R - ÑÍ3 Br Í Ph(CH3)2Si

31 III R R ÑÍ3 Br Í Ph(CH3)2Si

32 II S - ÑÍ3 Br Í Ph(CH3)2Si

33 III S R ÑÍ3 Br Í Ph(CH3)2Si

34 II S - ÑÍ3 Cl Cl ÑÍ3

35 II R - Et H Í ÑÍ3

36 III R R Et H Í ÑÍ3

37 II S - Ef H Í PhCH2

38 III S S Et H Í ÐÏÑÍ2

39 II R - Et H Í t-Bu

40 II S - Et H Í t-Bu

41 II S - Et ÑÍ3 Í Ph(CH3)2Si

42 III S S Et ÑÍ3 Í Ph(CH3)2Si
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43 II R - Et í-ïðîïèë Í ÑÍ3

44 II S - Et Ph Í ÑÍ3

45 II S - Et 3-ClPh Í t-Bu(CH3)2Si

46 III S R Et 3-ClPh Í t-Bu(CH3)2Si

47 II S - Et 4-ïèðèäèë Í t-Bu(CH3)2Si

48 III S S Et 4-ïèðèäèë Í t-Bu(CH3)2Si

49 II S - Et ÑÍ3 Í Ph(CH3)2Si

Ïîð äêîâûé ¹ Ôîðìóëà Àáñîëþòíà  êîíôèãóðàöè  R1 R2 R5 R7

Ñ-2 Ñ-1'

50 II R - Et í-ïðîïèë Cl ÑÍ3

51 II R - Et Br Br t-Bu(CH3)2Si

52 III R R Et Br Br t-Bu(CH3)2Si

53 II S - CF3CH2 Í Í ÑÍ3

54 II S - CF3CH2 ÑÍ3 ÑÍ3 (4-ÑÍ3Î)PhCH2

55 III S S CF3CH2 ÑÍ3 ÑÍ3 (4-ÑÍ3Î)PhCH2

56 II S - í-ïðîïèë Í Í (i-Pr)3Si

57 II R - í-ïðîïèë PrCO PrCO t-Bu

58 II R - í-ïðîïèë Cl Cl (i-Pr)3Si

59 III R R í-ïðîïèë Cl Cl (i-Pr)3Si

60 II S - èçîïðîïèë ÑÍ3 Í ÑÍ3

61 III S R èçîïðîïèë ÑÍ3 Í ÑÍ3

62 II R - èçîïðîïèë í-ãåêñèë Í (4-ÑÍ3Î)PhCH2

63 III R S èçîïðîïèë í-ãåêñèë Í (4-ÑÍ3Î)PhCH2

64 II S - í-áóòèë Í Í PhCH2

65 II S - í-áóòèë ÑÍ3ÎÑÍ2 Í t-Bu(CH3)2Si

66 III S S í-áóòèë ÑÍ3ÎÑÍ2 Í t-Bu(CH3)2Si

67 II R - í-áóòèë Cl Í ÑÍ3

68 II R - í-ïåíòèë Cl Cl (4-ÑÍ3Î)PhCH2

69 II S - í-ïåíòèë 2-òèåíèë 2-òèåíèë ÑÍ3

70 III S S í-ïåíòèë 2-òèåíèë 2-òèåíèë ÑÍ3

71 II R - í-ãåêñèë ÑÍ3ÑÎ Í t-Bu(CH3)2Si

72 III R S í-ãåêñèë ÑÍ3ÑÎ Í t-Bu(CH3)2Si

Ïîð äêîâûé ¹ Ôîðìóëà Àáñîëþòíà  êîíôèãóðàöè  R1 R2 R5 R7

C-2 C-1'

73 II R - í-ãåêñèë Ph H Ph(CH3)2Si

74 III R R í-ãåêñèë Ph H Ph(CH3)2Si

75 II R - öèêëîïðîïèë H H t-BuCO

76 II S - öèêëîïðîïèë ÑÍ3 H (i-Pr)3Si

77 II S - öèêëîáóòèë H H ÑÍ3

78 III S S öèêëîáóòèë H H ÑÍ3

79 II S - öèêëîáóòèë Cl Cl (4-ÑÍ3Î)PhCH2

80 II R - öèêëîïåí ÑÍ3 H 1-Bu(ÑÍ3)2Si

81 III R S öèêëîïåíòèë ÑÍ3 H 1-Bu(ÑÍ3)2Si

82 II S - öèêëîãåêñèë Et Et ÑÍ3

83 II R - öèêëîãåêñèë 2-òèåíèë H ÑÍ3ÑÎ

84 II R - öèêëîãåêñèë Cl H ÑÍ3

85 III R R öèêëîãåêñèë Cl H ÑÍ3

86 II S - 2-ïðîïåíèë H H 1-Bu(ÑÍ3)2Si

87 II R - 2-ïðîïåíèë ÑÍ3 H ÑÍ3ÑÎ

88 II S - 2-èçîáóòåíèë ÑÍ3ÑÎ H ÑÍ3

89 II S - 5-ãåêñåíèë ÑÍ3ÑÎ ÑÍ3ÑÎ ÑÍ3

90 II S - ÑÍ3Î H H PhCH2

91 III S R ÑÍ3Î H H PhCH2

92 II R - ÑÍ3Î 3-F Ph H (4-ÑÍ3Î)PhCH2

93 II S - EtO Cl Cl PhCH2
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94 III S R EtO Cl Cl PhCH2

Ïîð äêîâûé ¹ Ôîðìóëà Àáñîëþòíà  êîíôèãóðàöè  R1 R2 R5 R7

Ñ-2 Ñ-1'

95 II R - (i-Pr)O H H PhCH2

96 III R R (i-Pr)O H H PhCH2

97 II S - (í-ïåíòèë)O ÑÍ3 H t-Bu(CH3)2Si

98 III S S (í-ïåíòèë)O ÑÍ3 H t-Bu(CH3)2Si

99 II S - CO2H H H (4-CH3O)PhCH2

Äðóãèì âàðèàíòîì îñóùåñòâëåíè  íàñòî ùåãî èçîáðåòåíè   âë åòñ  óëó÷øåííûé ñïîñîá
ïîëó÷åíè  ñîåäèíåíèé, îáëàäàþùèõ ñïåöèàëüíîé êîíôèãóðàöèåé èçîìåðîâ, êîãäà ýòà
ñïåöèàëüíà  êîíôèãóðàöè  æåëàòåëüíà äë  íåîáõîäèìîãî êîíå÷íîãî ïðîäóêòà ôîðìóëû I.
Óëó÷øåííûé ñïîñîá äàåò ýòè ïðîìåæóòî÷íûå ñîåäèíåíè  ñ íàìíîãî áîëåå çíà÷èòåëüíûì
èçáûòêîì äèàñòåðåîèçîìåðà, ÷åì áûëî âîçìîæíî ðàíåå.

Â ÷àñòíîñòè, ðàíåå, ïðè îòñóòñòâèè ñòåðåîêîíòðîë  íà ñòàäèè ãèäðèðîâàíè  Ñõåìû
ðåàêöèé 2, ãèäðèðîâàíèå ñîåäèíåíè  ôîðìóëû II, â êîòîðîì R1 îçíà÷àåò àëêèë, ìîãëî
ïðèâîäèòü ê ñìåñè íåîäèíàêîâûõ êîëè÷åñòâ ïðîäóêòîâ ôîðìóëû III, â êîòîðîé îäíà ïàðà
ýíàíòèîìåðîâ ñîäåðæèòñ  â áîëüøåì êîëè÷åñòâå âñëåäñòâèå àñèììåòðè÷íîé ïðèðîäû
èñõîäíîãî âåùåñòâà. Ðàçäåëåíèå òàêèõ ñîåäèíåíèé ìîæíî îñóùåñòâèòü ïóòåì ñòóïåí÷àòîãî
ðàçäåëåíè  ïàð ýíàíòèîìåðîâ ñ ïîñëåäóþùèì âûäåëåíèåì êàæäîãî ýíàíòèîìåðà ñ
ïîìîùüþ ïåðåêðèñòàëëèçàöèè èëè õèðàëüíîé ÂÝÆÕ. Ïðåäâàðèòåëüíîå ðàçäåëåíèå
èñõîäíîãî âåùåñòâà íà îòäåëüíûå ýíàíòèîìåðû ïðèâîäèò ê ñìåñ ì, îáîãàùåííûì îäíèì
ýíàíòèîìåðîì, êîòîðûå, âåðî òíî, ìîæíî ðàçäåëèòü.

Îäíàêî, êîãäà íåîáõîäèìî ñîåäèíåíèå îäíîé çàäàííîé îòíîñèòåëüíîé êîíôèãóðàöèè, à
èìåííî, ñèí-ôîðìà (îïðåäåëåííà  íèæå), âûõîä  âë åòñ  íèçêèì, êîãäà R1 îçíà÷àåò
àëêèë, ïîñêîëüêó óñëîâè  ïðîâåäåíè  ñòàäèè ãèäðèðîâàíè , îïèñàííûå â äàííîé îáëàñòè
òåõíèêè, ìîãóò áëàãîïðè òñòâîâàòü îáðàçîâàíèþ äðóãèõ äèàñòåðåîèçîìåðîâ (ò.å. àíòè-
ôîðìû).

Æåëàòåëüíûå èçîìåðíûå êîíôèãóðàöèè, ïîëó÷àþùèåñ  ñ ïîìîùüþ ýòîãî óëó÷øåííîãî
ñïîñîáà, ïðåäñòàâë þò ñîáîé ñèí-ôîðìó, êîãäà, íàïðèìåð, â ñîåäèíåíè õ ôîðìóë Va è Vb
(ïðèâåäåííûå íà Ñõåìàõ ðåàêöèé 4 è 5) è ãðóïïà R9, è ìåòèëåíîâûé àòîì óãëåðîäà â
ïîëîæåíèè 2' öèêëîïåíòàíîâîãî êîëüöà îáà íàõîä òñ  èëè ïîä, èëè íàä ïëîñêîñòüþ. Àíòè-
äèàñòåðåîèçîìåðû ïðåäñòàâë þò ñîáîé òàêèå ñîåäèíåíè , â êîòîðûõ, íàïðèìåð, R9

íàõîäèòñ  íàä ïëîñêîñòüþ, à ìåòèëåíîâûé àòîì óãëåðîäà â ïîëîæåíèè 2' íàõîäèòñ  ïîä
ïëîñêîñòüþ. Ïðèìåðû òàêèõ ñèñòåì ïðèâåäåíû íèæå íà ôèã.1 è 2, íà êîòîðûõ çà÷åðíåííûå
êëèíîîáðàçíûå ñâ çè èñïîëüçóþòñ  äë  îáîçíà÷åíè  ðàñïîëîæåíè  ñâ çåé íàä ïëîñêîñòüþ,
à øòðèõîâûå êëèíîîáðàçíûå ñâ çè èñïîëüçóþòñ  äë  îáîçíà÷åíè  ðàñïîëîæåíè  ñâ çåé
ïîä ïëîñêîñòüþ.

Ôèã.1. Ñèí-äèàñòåðåîèçîìåðû ôîðìóëû V

Ôèã.2. Àíòè-äèàñòåðåîèçîìåðû ôîðìóëû V
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Óëó÷øåííûé ñïîñîá, ñîîòâåòñòâóþùèé íàñòî ùåìó èçîáðåòåíèþ, äàåò ñîåäèíåíè  â
ñèí-ôîðìå (ôîðìóëû Va è Vb, ïðèâåäåííûå íà ôèã.1 è Ñõåìàõ ðåàêöèé 4 è 5) ñ íàìíîãî
áîëåå çíà÷èòåëüíûì èçáûòêîì äèàñòåðåîèçîìåðà, ÷åì îáû÷íî áûëî âîçìîæíî.

Ïðîìåæóòî÷íûå ñîåäèíåíè , èñïîëüçóþùèåñ  â êà÷åñòâå èñõîäíûõ âåùåñòâ äë  ýòîãî
ñïîñîáà (ñîåäèíåíèå IV íà Ñõåìàõ ðåàêöèé 4 è 5) ðîäñòâåííû ñîåäèíåíè ì ôîðìóëû II
(ñîåäèíåíèå 15) íà Ñõåìå ðåàêöèé 2 è ìîãóò áûòü ïîëó÷åíû òàêèìè æå èëè àíàëîãè÷íûìè
ñïîñîáàìè. Ýòè ïðîìåæóòî÷íûå ñîåäèíåíè  ïðè íåêîòîðûõ óñëîâè õ ìîæíî ââåñòè â
ðåàêöèè è ïîëó÷èòü ñîåäèíåíè  ôîðìóëû V, êîòîðûå ðîäñòâåííû ñîåäèíåíè ì ôîðìóëû III
(ñîåäèíåíè  17 è 17à íà Ñõåìå ðåàêöèé 2), èëè íåïîñðåäñòâåííî ïîëó÷èòü ñîåäèíåíè 
ôîðìóëû I. Îäíàêî, âñëåäñòâèå îãðàíè÷åíèé óëó÷øåííîãî ñïîñîáà äë  çàâåðøåíè  ýòîãî
ñïîñîáà ïðèãîäíû òîëüêî íåêîòîðûå çàìåñòèòåëè.

Ñîîòâåòñòâåííî, íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê óëó÷øåííîìó ñïîñîáó ïîëó÷åíè 
ñóùåñòâåííî îáîãàùåííîãî ñèí-ôîðìîé ñîåäèíåíè  ôîðìóëû V,

ãäå R9 îçíà÷àåò ìåòîêñèë, íåîá çàòåëüíî ñîäåðæàùèé ôòîð â êà÷åñòâå
çàìåñòèòåë , Ñ2-Ñ6àëêîêñèë, C1-C6àëêèë èëè Ñ4-Ñ8öèêëîàëêèë, êàæäûé èç êîòîðûõ
íåîá çàòåëüíî ñîäåðæèò â êà÷åñòâå çàìåñòèòåë  ôòîð, ìåòèëåíäèîêñèôåíèë èëè ôåíèë,
íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  R13;

R10 îçíà÷àåò âîäîðîä, ôòîð, ìåòèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë 
ôòîð, îêñîãðóïïó èëè Ñ2-Ñ6àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé C1-C6àëêîêñèë, îêñîãðóïïó, ôòîð èëè ôåíèë, ôóðèë, òèåíèë,
ïèððîëèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë,
òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë, ïèððîëèäèíèë, ïèïåðèäèíèë,
òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèïåðàçèíèë èëè ìîðôîëèíèë, êàæäûé èç
êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13,

èëè
R10 îçíà÷àåò ôåíèë, ôóðèë, òèåíèë, ïèððîëèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë,

ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë,
òåòðàçîëèë, ïèðèäèë, ïèððîëèäèíèë, ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë,
òåòðàãèäðîòèîïèðàíèë, ïèïåðàçèíèë èëè ìîðôîëèíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13;

R11 îçíà÷àåò ãàëîãåí èëè C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R12 îçíà÷àåò âîäîðîä, ìåòèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôòîð
èëè îêñîãðóïïó, Ñ2-Ñ6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôåíèë,
ôòîð èëè îêñîãðóïïó, C1-C6òðèàëêèëñèëèë, àðèëàëêèëñèëèë, COR14, COOR14 èëè
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R13 îçíà÷àåò ôòîð, CF3, C1-C6àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë 
îêñîãðóïïó èëè Ñ1-Ñ6àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôòîð;

R14 îçíà÷àåò Ñ1-Ñ6àëêèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë 
C1-C6àëêèë èëè ôòîð;

R15 îçíà÷àåò âîäîðîä, C1-C6àëêèë èëè ôåíèë, ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  R13;
R16 îçíà÷àåò ìåòèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôòîð,

îêñîãðóïïó èëè ôåíèë, íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë,
ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë,
èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë,
ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë,
ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë,
áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë,
èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë, äèãèäðîáåíçîïèðàíèë,
äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13 èëè Ñ4-Ñ8öèêëîàëêèë
èëè Ñ2-Ñ6àëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð, ìåòîêñèë, C1-C6àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  ôåíèë èëè C1-C6àëêîêñèë, îêñîãðóïïó èëè ôåíèë, íàôòèë, ôóðèë, òèåíèë,
ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë, ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë,
òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë,
òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë, ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë,
òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë, ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë,
áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë, äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë,
èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë, áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë,
áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë, èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë,
äèãèäðîáåíçîïèðàíèë, äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç
êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13,

èëè
Ñ2-Ñ6àëêèë, êîòîðûé òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  Ñ4-Ñ8öèêëîàëêèë

èëè ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé
R6 èëè ôåíèë, íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë, ïèððîëèäèíèë,
ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë,
èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåò-ðàçîëèë, ïèðèäèë,
ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèðèìèäèíèë, ïèðàçèíèë,
ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë, áåíçîêñàçîëèë, áåíçîòèàçîëèë,
áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë, áåíçîäèîêñîëèë, õèíîëèë,
èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë, äèãèäðîáåíçîïèðàíèë,
äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13,

èëè
R16 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, ïèððîëèë, òåòðàãèäðîôóðèë,

ïèððîëèäèíèë, ïèððîëèíèë, òåòðàãèäðîòèåíèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë,
ïèðàçîëèë, èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë,
òåòðàçîëèë, ïèðèäèë, ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë,
ïèðèìèäèíèë, ïèðàçèíèë, ïèðèäàçèíèë, ïèïåðàçèíèë, ìîðôîëèíèë, áåíçîôóðèë,
äèãèäðîáåíçîôóðèë, áåíçîòèåíèë, äèãèäðîáåíçîòèåíèë, èíäîëèë, èíäîëèíèë, èíäàçîëèë,
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áåíçîêñàçîëèë, áåíçîòèàçîëèë, áåíçèìèäàçîëèë, áåíçèçîêñàçîëèë, áåíçèçîòèàçîëèë,
áåíçîäèîêñîëèë, õèíîëèë, èçîõèíîëèë, õèíàçîëèíèë, õèíîêñàçîëèíèë,
äèãèäðîáåíçîïèðàíèë, äèãèäðîáåíçîòèîïèðàíèë èëè 1,4-áåíçîäèîêñàíèë, êàæäûé èç
êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13 èëè
ôåíèë, ôóðèë, òèåíèë, ïèððîëèë, îêñàçîëèë, òèàçîëèë, èìèäàçîëèë, ïèðàçîëèë,
èçîêñàçîëèë, èçîòèàçîëèë, òðèàçîëèë, îêñàäèàçîëèë, òèàäèàçîëèë, òåòðàçîëèë, ïèðèäèë,
ïèððîëèäèíèë, ïèïåðèäèíèë, òåòðàãèäðîïèðàíèë, òåòðàãèäðîòèîïèðàíèë, ïèïåðàçèíèë,
ìîðôîëèíèë, ïèðèìèäèíèë èëè ôåíîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì
èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R13, è Õ îçíà÷àåò Î èëè S;

âêëþ÷àþùèé ãèäðèðîâàíèå ðàöåìè÷åñêîé ñìåñè èëè âûäåëåííîãî îïòè÷åñêîãî èçîìåðà
ñîåäèíåíè  ôîðìóëû IV,

ãäå çàìåñòèòåëè  âë þòñ  òàêèìè, êàê îïðåäåëåíî âûøå, â ïðèñóòñòâèè èñòî÷íèêà
âîäîðîäà, êàòàëèçàòîðà, íåîá çàòåëüíî â ïðèñóòñòâèè îñíîâàíè .

Ñóùåñòâåííî îáîãàùåííà  ñèí-ôîðìà îçíà÷àåò, ÷òî ïðèìåðíî ñåìüäåñ ò ïðîöåíòîâ
(70%) èëè áîëåå îäíîãî èëè îáîèõ ñîåäèíåíèé êîíôèãóðàöèè Va èëè Vb. Ýòî ýêâèâàëåíòíî
íå ìåíåå ïðèìåðíî 40% de (èçáûòêà äèàñòåðåîèçîìåðà) ñèí-äèàñòåðåîèçîìåðà. Èçáûòîê
ñèí-äèàñòåðåîèçîìåðà ðàññ÷èòûâàåòñ  ïî ñëåäóþùåé ôîðìóëå:

â êîòîðîé % de (ñèí) îçíà÷àåò èçáûòîê ñèí-äèàñòåðåîèçîìåðà,
[ñèí] îçíà÷àåò êîíöåíòðàöèþ ñèí-äèàñòåðåîèçîìåðà,
[àíòè] îçíà÷àåò êîíöåíòðàöèþ àíòè-äèàñòåðåîèçîìåðà,
è â êîòîðîé %ñèí+%àíòè=100%.
Òàêèì îáðàçîì, äë  ñìåñè 70% ñèí-äèàñòåðåîèçîìåðà è 30% àíòè-äèàñòåðåîèçîìåðà ïî

ðàñ÷åòó ïîëó÷àåòñ  40% de ñèí-äèàñòåðåîèçîìåðà:
40% de (ñèí)=70% ñèí-äèàñòåðåîèçîìåðà - 30% àíòè-äèàñòåðåîèçîìåðà.
Êàòàëèçàòîð îçíà÷àåò îäèí èç êàòàëèçàòîðîâ íà îñíîâå ïåðåõîäíîãî ìåòàëëà, õîðîøî

èçâåñòíûõ â äàííîé îáëàñòè òåõíèêè è èñïîëüçóþùèõñ  äë  ïðîâåäåíè  ðåàêöèé
ãèäðèðîâàíè  (Ð.À. Chaloner, Handbook of Co-ordination Catalysis in Organic
Chemistry, Butterworth, 1986), è âêëþ÷àåò ãîìîãåííûå êàòàëèçàòîðû ãèäðèðîâàíè .
Ãîìîãåííûì êàòàëèçàòîðîì  âë åòñ  êàòàëèçàòîð, êîòîðûé õîò  áû ÷àñòè÷íî ðàñòâîðèì â
ðåàêöèîííîé ñðåäå è êîòîðûé âëè åò íà âîññòàíîâëåíèå äâîéíîé ñâ çè â ïðèñóòñòâèè
âîäîðîäà. Òàêèå êàòàëèçàòîðû âêëþ÷àþò, íàïðèìåð, ClRh[Ð(Ph)3]3 (êàòàëèçàòîð
Óèëêèíñîíà), (1,5-öèêëîîêòàäèåí)-òðèöèêëîãåêñèëôîñôèíïèðèäèíîèðèäèé(I)-
ãåêñàôòîðôîñôàò(1,5-öèêëîîêòàäèåí)áèñ(ìåòèëäèôåíèëôîñôèí)èðèäèé(I)-
ãåêñàôòîðôîñôàò(êàòàëèçàòîðû Ãðýáòðè), è ò.ï.

Îñíîâàíèå îçíà÷àåò ñîåäèíåíèå, îáëàäàþùåå çíà÷åíèåì pKb, äîñòàòî÷íûì äë 
îáðàçîâàíè  /ë situ ñîëè ñ êàðáîíîâîé êèñëîòîé (ñì., íàïðèìåð, Advanced Organic
Chemistry, 3rd Ed., Jerry March, pp 220-222). Îñíîâàíèå, êîòîðîå èñïîëüçóåòñ  â ýòîé
ðåàêöèè, ìîæåò  âë òüñ  íåîðãàíè÷åñêèì èëè îðãàíè÷åñêèì îñíîâàíèåì è ìîæåò áûòü
ðàñòâîðèìî â ðåàêöèîííîé ñðåäå. Òàêèå îñíîâàíè  âêëþ÷àþò, íàïðèìåð, ìîíî-, äè- è òðè-
(Ñ1-Ñ6àëêèë)àìèíû, òàêèå êàê èçîïðîïèëàìèí, äèèçîïðîïèëàìèí, òðè-ýòèëàìèí è ò.ï.,
äîïîëíèòåëüíûå ïåðâè÷íûå àìèíû, òàêèå êàê, íàïðèìåð, öèêëîãåêñàíìåòèëàìèí è
ýòàíîëàìèí, äîïîëíèòåëüíûå âòîðè÷íûå àìèíû, òàêèå êàê, íàïðèìåð, ìîðôîëèí è
ïèìåðèäèí, è äîïîëíèòåëüíûå òðåòè÷íûå àìèíû, òàêèå êàê, íàïðèìåð, 1,8-äèàçàáèöèêëî
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[5.4.0]óíäåö-7-åí è 1,5-äèàçàáèöèêëî[4.3.0]íîí-5-åí, à òàêæå íåîðãàíè÷åñêèå
îñíîâàíè , òàêèå êàê ãèäðîêñèäû, êàðáîíàòû, áèêàðáîíàòû ùåëî÷íûõ ìåòàëëîâ è
ùåëî÷íîçåìåëüíûõ ìåòàëëîâ, è îïòè÷åñêè àêòèâíûå îñíîâàíè , òàêèå êàê õèíèí, öèíõîíèí
è (+)- è (-)-àëüôà-ìåòèëáåíçèëàìèí.

Òàêèå îñíîâàíè  òàêæå âêëþ÷àþò, íàïðèìåð, õèðàëüíûå îñíîâàíè , óêàçàííûå íèæå,
êîòîðûå ïðèìåíèìû äë  ðàçäåëåíè .

Èñòî÷íèê âîäîðîäà îçíà÷àåò ëþáîå ñðåäñòâî âûäåëåíè  âîäîðîäà â ðåàêöèîííóþ ñðåäó
è âêëþ÷àåò èñïîëüçîâàíèå ãàçîîáðàçíîãî âîäîðîäà. Ãèäðèðîâàíèå ìîæíî ïðîâîäèòü â
øèðîêîì äèàïàçîíå äàâëåíèé âîäîðîäà, ò.å., íàïðèìåð, îò ïðèáëèçèòåëüíî àòìîñôåðíîãî
äàâëåíè  äî ïðèìåðíî 1000 ôóíòîâ/äþéì2, ïðåäïî÷òèòåëüíî - îò ïðèìåðíî 20 äî
ïðèìåðíî 100 ôóíòîâ/äþéì2. Ïîäõîä ùèå äë  ãèäðèðîâàíè  ðàñòâîðèòåëè âêëþ÷àþò (áåç
íàëîæåíè  îãðàíè÷åíèé) ïðîòîííûå ðàñòâîðèòåëè, òàêèå êàê ýòàíîë, ìåòàíîë, âîäó, 2-
ïðîïàíîë, òðåò-áóòàíîë, ìåòèëýòîêñèýòàíîë è ò.ï., è èõ ñìåñè, èëè, íåîá çàòåëüíî, èõ
ñìåñè ñî ñìåøèâàþùèìèñ  ñ íèìè àïðîòîííûìè ðàñòâîðèòåë ìè, òàêèìè êàê ÒÍÐ, òàêèå,
÷òîáû â íèõ õîò  áû ÷àñòè÷íî ðàñòâîð ëèñü êàòàëèçàòîð ãèäðèðîâàíè , îñíîâàíèå è
èñõîäíîå âåùåñòâî.

Ðàçäåëåíèå èñõîäíûõ ïðîèçâîäíûõ èíäåíóêñóñíîé êèñëîòû ôîðìóëû IV èëè
ïðîèçâîäíûõ èíäåíóêñóñíîé êèñëîòû ôîðìóëû V ìîæíî îñóùåñòâèòü ñïîñîáàìè, õîðîøî
èçâåñòíûìè â äàííîé îáëàñòè òåõíèêè, íàïðèìåð, ïóòåì èñïîëüçîâàíè  â êà÷åñòâå
ðàçäåë þùèõ ðåàãåíòîâ îïòè÷åñêè àêòèâíûõ îñíîâàíèé, òàêèõ êàê, íàïðèìåð, ëåãêî
äîñòóïíîå îñíîâàíèå, òàêîå êàê õèíèí, öèíõîíèí èëè (+)- èëè (-)-àëüôà-
ìåòèëáåíçèëàìèí. Âûáîð îñíîâàíè  áóäåò çàâèñåòü îò õàðàêòåðèñòèê ðàñòâîðèìîñòè
îáðàçîâàâøåéñ  ñîëè, òàê ÷òîáû ëåãêî ìîæíî áûëî îñóùåñòâèòü ðàçäåëåíèå ñ ïîìîùüþ
äèôôåðåíöèàëüíîé ïåðåêðèñòàëëèçàöèè. Ðàçäåëåíèå ñîëè êàæäîãî ýíàíòèîìåðà ìîæíî
îñóùåñòâèòü, âûáðàâ îñíîâàíè  ñ ïðîòèâîïîëîæíîé àáñîëþòíîé êîíôèãóðàöèåé. Íàïðèìåð,
â âàðèàíòå îñóùåñòâëåíè , ïðåäñòàâëåííîì íà Ñõåìå ðåàêöèé 4, èñêîìûé ýíàíòèîìåð IVc
èëè IVd ìîæíî îòäåëèòü, à íåíóæíûé èçîìåð ìîæíî ðåãåíåðèðîâàòü â èñõîäíîå âåùåñòâî
ôîðìóëû IV ïóòåì ðàöåìèçàöèè â ùåëî÷íîé ñðåäå.

Ðàñòâîðèòåë ìè, ïîäõîä ùèìè äë  ïåðåêðèñòàëëèçàöèè,  âë þòñ  òàêèå ðàñòâîðèòåëè,
â êîòîðûõ îäíà äèàñòåðåîèçîìåðíà  ñîëü ñìåñè ðàñòâîðèìà ëó÷øå, ÷åì äðóãà , ÷òî
ïîçâîë åò îòäåëèòü åå ñ ïîìîùüþ ïåðåêðèñòàëëèçàöèè. Òàêèå ðàñòâîðèòåëè âêëþ÷àþò,
íàïðèìåð, àöåòîíèòðèë, àöåòîí, òðåò-áóòàíîë, 2-ïðîïàíîë, ýòàíîë, ìåòàíîë è ò.ï.è èõ
ñìåñè.

Âîäíûå ðàñòâîðû íåîðãàíè÷åñêèõ êèñëîò âêëþ÷àþò, íàïðèìåð, ðàñòâîðû îáû÷íî
èñïîëüçóþùèõñ  íåîðãàíè÷åñêèõ êèñëîò, òàêèõ êàê õëîðèñòîâîäîðîäíà  è ñåðíà  è ò.ï.

Ñïîñîá ìîæíî îñóùåñòâèòü, èñïîëüçó  â êà÷åñòâå èñõîäíîãî âåùåñòâà ðàöåìàò ôîðìóëû
IV (ñì. Ñõåìó ðåàêöèé 4) èëè ñîåäèíåíèå ôîðìóëû V ñ êîíôèãóðàöèåé ïî
àñèììåòðè÷åñêîìó àòîìó óãëåðîäà, êîòîðà  ñîîòâåòñòâóåò íåîáõîäèìîé äë  êîíå÷íîãî
ïðîäóêòà (ñì. Ñõåìó ðåàêöèé 5). Ïðåäïî÷òèòåëüíî â êà÷åñòâå èñõîäíîãî èñïîëüçîâàòü
âåùåñòâî, ñîäåðæàùåå â îñíîâíîì îäíó êîíôèãóðàöèþ, õîò  ëþáîé ñïîñîá ïðèâåäåò ê
íåîáõîäèìîé êîíôèãóðàöèè êîíå÷íîãî ïðîäóêòà (V), â îñíîâíîì îáîãàùåííîé ñèí-ôîðìîé.

Îäèí âàðèàíò îñóùåñòâëåíè  ýòîãî ñïîñîáà ïðåäñòàâëåí â ïðèìåðå Ñõåìû ðåàêöèé 4 è
âêëþ÷àåò ñòàäèè:

(1) ïîëó÷åíè  äèàñòåðåîèçîìåðíûõ ñîëåé IVc è IVd ïóòåì îáðàáîòêè IV ïîäõîä ùèì
îñíîâíûì ðàçäåë þùèì ðåàãåíòîì,

(2) ðàçäåëåíè  äèàñòåðåîèçîìåðíûõ ñîëåé IVc è IVd ñ ïîìîùüþ ïåðåêðèñòàëëèçàöèè â
ïîäõîä ùåì ðàñòâîðèòåëå äë  ïåðåêðèñòàëëèçàöèè,

(3) íåîá çàòåëüíîãî âûäåëåíè  èíäèâèäóàëüíûõ àíòèïîäîâ IVa è IVb èç ðàçäåëåííûõ
ñîëåé ïóòåì îáðàáîòêè âîäíûì ðàñòâîðîì íåîðãàíè÷åñêîé êèñëîòû, è

(4) âîññòàíîâëåíè  èëè ðàçäåëåííûõ äèàñòåðåîèçîìåðíûõ ñîëåé IVc è Vd, èëè
èíäèâèäóàëüíûõ àíòèïîäîâ IVa è IVb ïîñðåäñòâîì ãèäðèðîâàíè  â ïðèñóòñòâèè ãîìîãåííîãî
êàòàëèçàòîðà ãèäðèðîâàíè , ïîäõîä ùåãî ðàñòâîðèòåë  è îñíîâàíè , ãäå Ì+ îçíà÷àåò
êàòèîí, âûáðàííûé èç ãðóïïû, âêëþ÷àþùåé êàòèîí ùåëî÷íîãî ìåòàëëà,
ùåëî÷íîçåìåëüíîãî ìåòàëëà, àììîíè  è ìîíî-, äè- èëè ÷åòâåðòè÷íûé àëêèëàììîíèé è
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àðèëàëêèëàììîíèé, è R9-R12  âë þòñ  òàêèìè, êàê îïðåäåëåíî âûøå.
Ýíàíòèîìåðíà  ÷èñòîòà ïðîäóêòà Va è Vb áóäåò ñîîòâåòñòâîâàòü ýíàíòèîìåðíîé ÷èñòîòå

èñïîëüçóþùåãîñ  èçîìåðà IVa èëè IVb ñîîòâåòñòâåííî, íî ïðîäóêò íå áóäåò âêëþ÷àòü
çíà÷èòåëüíîãî êîëè÷åñòâà äðóãîãî (àíòè)äèàñòåðåîèçîìåðà.

Ñõåìà ðåàêöèé 4

Âòîðîé âàðèàíò îñóùåñòâëåíè  ýòîãî ñïîñîáà ïðåäñòàâëåí íà Ñõåìå ðåàêöèé 5 è
âêëþ÷àåò ñòàäèè:

(1) âîññòàíîâëåíè  èíäåðêàðáîíîâîé êèñëîòû ôîðìóëû IV ïîñðåäñòâîì ãèäðèðîâàíè  â
ïðèñóòñòâèè ãîìîãåííîãî êàòàëèçàòîðà ãèäðèðîâàíè , ïîäõîä ùåãî ðàñòâîðèòåë  è
îñíîâàíè ,

(2) ïîëó÷åíè  äèàñòåðåîèçîìåðíûõ ñîëåé Vc è Vd ïóòåì îáðàáîòêè V ïîäõîä ùèì
îñíîâíûì ðàçäåë þùèì ðåàãåíòîì,
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(3) ðàçäåëåíè  äèàñòåðåîèçîìåðíûõ ñîëåé Vc è Vd ñ ïîìîùüþ ïåðåêðèñòàëëèçàöèè â
ïîäõîä ùåì ðàñòâîðèòåëå äë  ïåðåêðèñòàëëèçàöèè, è

(4) âûäåëåíè  èíäèâèäóàëüíûõ àíòèïîäîâ Va è Vb èç ðàçäåëåííûõ ñîëåé ïóòåì
îáðàáîòêè âîäíûì ðàñòâîðîì íåîðãàíè÷åñêîé êèñëîòû.

Ñõåìà ðåàêöèé 5

Ðàçäåëåíèå ðàöåìàòîâ ñîåäèíåíèé ôîðìóëû IV èëè ôîðìóëû V ìîæíî âûïîëíèòü
ñïîñîáàìè, õîðîøî èçâåñòíûìè â äàííîé îáëàñòè òåõíèêè, òàêèìè êàê õèðàëüíà  ÂÝÆÕ,
ïåðåêðèñòàëëèçàöè  õèðàëüíûõ ñîëåé, õèðàëüíûõ ñëîæíûõ ýôèðîâ è ò.ï.

Îïðåäåëåíèå àáñîëþòíîé õèðàëüíîñòè IVa, IVb, IVc, IVd, Va è Vb ìîæíî ïðîâåñòè
ðàçëè÷íûìè ñïîñîáàìè, èçâåñòíûìè ñïåöèàëèñòàì â äàííîé îáëàñòè òåõíèêè. Ïðè
íåêîòîðûõ ñòðîãî îïðåäåëåííûõ óñëîâè õ òàêóþ èíôîðìàöèþ ìîãóò äàòü
ðåíòãåíîãðàôè÷åñêèå êðèñòàëëîãðàôè÷åñêèå ñïîñîáû. Íàïðèìåð, òàêîå îïðåäåëåíèå
ìîæíî ïðîâåñòè â ïðèñóòñòâèè êðèñòàëëîãðàôè÷åñêîé ýëåìåíòàðíîé  ÷åéêè äðóãîãî
êîìïîíåíòà ñ èçâåñòíîé õèðàëüíîñòüþ, òàêîãî êàê õèðàëüíûé ðàçäåë þùèé ðåàãåíò èëè
âñïîìîãàòåëüíîå ñîåäèíåíèå â âèäå ñîëè, êîìïëåêñà èëè ãðóïïû, ïðèñîåäèíåííîé ñ
ïîìîùüþ êîâàëåíòíîé ñâ çè. Äðóãîé ñïîñîá, èçâåñòíûé â äàííîé îáëàñòè òåõíèêè,
ðàññå íèå ò æåëûì àòîìîì, ìîæíî èñïîëüçîâàòü, êîãäà èññëåäóåìîå ñîåäèíåíèå ñîäåðæèò
àòîì, îáëàäàþùèé äîñòàòî÷íîé ìàññîé (íàïðèìåð, àòîì áðîìà èëè éîäà). Òàêæå ìîæíî
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èñïîëüçîâàòü äðóãèå ñïîñîáû, áàçèðóþùèåñ  íà îïòè÷åñêèõ õàðàêòåðèñòèêàõ, è
èñïîëüçóþùèå ïëîñêîïîë ðèçîâàííûé ñâåò. Â ÷àñòíîñòè, ñïåöèàëèñò â äàííîé îáëàñòè
òåõíèêè ïîéìåò, ÷òî äë  äàííîé ñòðóêòóðû èëè ñòðóêòóðíîãî êëàññà ìîãóò áûòü
èñïîëüçîâàíû òàêèå ìåòîäû, êàê êðóãîâîé äèõðîèçì.

Êîíêðåòíûå ïðèìåðû ïðîìåæóòî÷íûõ ïðîäóêòîâ, êîòîðûå ìîæíî ïîëó÷èòü ñïîñîáîì,
ñîîòâåòñòâóþùèì íàñòî ùåìó èçîáðåòåíèþ, ïðèâåäåíû íèæå â êà÷åñòâå ïðèìåðîâ, à íå
äë  íàëîæåíè  îãðàíè÷åíè  è èõ ìîæíî èñïîëüçîâàòü äë  ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû
I, îáëàäàþùèõ òàêîé æå àáñîëþòíîé êîíôèãóðàöèåé.

Ñîåäèíåíè  ôîðìóëû III, â êîòîðûõ R1=Í, òàêæå ìîæíî ïîëó÷èòü ïî ñõåìå ïîëó÷åíè 
îïòè÷åñêè àêòèâíûõ ñîåäèíåíèé ñ ïîìîùüþ ñïîñîáîâ, ñâîäêà êîòîðûõ ïðåäñòàâëåíà íà
Ñõåìå ðåàêöèé 6. Âûäåëåíèå ðàöåìè÷åñêîãî ñëîæíîãî ýôèðà 17à (ôîðìóëû III, â
êîòîðîé R1 îçíà÷àåò Í) ìîæíî îñóùåñòâèòü ïóòåì ñåëåêòèâíîãî ôåðìåíòàòèâíîãî
ãèäðîëèçà ñ èñïîëüçîâàíèåì ëèïàçû PS (Amano) è ïîëó÷èòü 17f. Àëüòåðíàòèâíî, 17å,
êîòîðûé ìîæíî ïîëó÷èòü ãèäðîëèçîì 17à, ìîæíî âûäåëèòü ïåðåêðèñòàëëèçàöèåé
äèàñòåðåîèçîìåðíûõ ñîëåé, îáðàçîâàííûõ ñ îïòè÷åñêè àêòèâíûì àìèíîì, íàïðèìåð, ñ (S)-(-
)-α-ìåòèëáåíçèëàìèíîì, ñ ïîñëåäóþùåé ðåãåíåðàöèåé êàðáîíîâîé êèñëîòû ïóòåì
îáðàáîòêè ñîëè íåîðãàíè÷åñêîé êèñëîòîé. Ïîñëåäóþùåå ïðåâðàùåíèå 17f â ïðîìåæóòî÷íûå
ïðîäóêòû 17g è 17h ìîæíî îñóùåñòâèòü ñïîñîáàìè, àíàëîãè÷íûìè îïèñàííûì äë 
ïîëó÷åíè  17ñ â Ñõåìå ðåàêöèé 2: ïåðåýòåðèôèêàöèåé è óäàëåíèåì çàùèòíîé ãðóïïû R7.

Ñõåìà ðåàêöèé 6
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Ñîåäèíåíè  ôîðìóëû I ýôôåêòèâíû ïðè ëå÷åíèè ñàõàðíîãî äèàáåòà òèïà II (âêëþ÷à 
ñîïóòñòâóþùóþ äèàáåòè÷åñêóþ äèñëèïèäåìèþ è äðóãèå îñëîæíåíè  äèàáåòà), à òàêæå äë 
ð äà äðóãèõ ïðèìåíåíèé â ôàðìàöåâòèêå, òàêèõ êàê ïðè ãèïåðãëèêåìèè, ãèïåðèíñóëèíåìèè,
íàðóøåíèè ïåðåíîñèìîñòè ãëþêîçû, íàðóøåíèè óðîâí  ãëþêîçû â êðîâè íàòîùàê,
äèñëèïèäåìèè, ãèïåðòðèãëèöåðèäåìèè, ñèíäðîìå Õ è ðåçèñòåíòíîñòè ê èíñóëèíó. Êðîìå
òîãî, ñîåäèíåíè  ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, òàêæå ýôôåêòèâíû äë 
ðåãóëèðîâàíè  àïïåòèòà è ïîòðåáëåíè  ïèùè ïðè òàêèõ çàáîëåâàíè õ, êàê îæèðåíèå, è äë 
ëå÷åíè  àòåðîñêëåðîòè÷åñêîãî çàáîëåâàíè , ãèïåðëèïèäåìèè, ãèïåðõîëåñòåðèíåìèè,
íèçêèõ óðîâíåé ËÂÏ, ãèïåðòåíçèè, ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé (âêëþ÷à 
àòåðîñêëåðîç, èøåìè÷åñêóþ áîëåçíü ñåðäöà, çàáîëåâàíèå êîðîíàðíîé àðòåðèè è
ãèïåðòåíçèþ), öåðåáðîâàñêóë ðíûå çàáîëåâàíè  è çàáîëåâàíè  ïåðèôåðè÷åñêèõ ñîñóäîâ; è
äë  ëå÷åíè  âîë÷àíêè, ñèíäðîìà ïîëèêèñòîçà  è÷íèêîâ, êàíöåðîãåíåçà è ãèïåðïëàçèè.
Ñîåäèíåíè  ôîðìóëû I òàêæå ïðèìåíèìû äë  ëå÷åíè  ôèçèîëîãè÷åñêèõ çàáîëåâàíèé,
ñâ çàííûõ, íàïðèìåð, ñ äèôôåðåíöèàöèåé êëåòîê äë  ïðîäóöèðîâàíè  àêêóìóëèðóþùèõ
ëèïèäû êëåòîê, ðåãóë öèåé ÷óâñòâèòåëüíîñòè ê èíñóëèíó è óðîâí ì ãëþêîçû â êðîâè,
êîòîðûå ó÷àñòâóþò, íàïðèìåð, â àíîìàëüíîé ôóíêöèè áåòà-êëåòîê ïîäæåëóäî÷íîé æåëåçû,
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ñåêðåòèðóþùèõ èíñóëèí îïóõîë õ è/èëè àóòîèìóííîé ãèïîãëèêåìèè âñëåäñòâèå íàëè÷è 
àóòîàíòèòåë ê èíñóëèíó, àóòîàíòèòåë ê ðåöåïòîðó èíñóëèíà èëè àóòîàíòèòåë, êîòîðûå
ñòèìóëèðóþò áåòà-êëåòêè ïîäæåëóäî÷íîé æåëåçû, ñ äèôôåðåíöèàöèåé ìàêðîôàãîâ,
êîòîðà  ïðèâîäèò ê îáðàçîâàíèþ àòåðîñêëåðîòè÷åñêèõ áë øåê, âîñïàëèòåëüíîé ðåàêöèåé,
êàíöåðîãåíåçîì, ãèïåðïëàçèåé, ýêñïðåññèåé ãåíà àäèïîöèòîâ, äèôôåðåíöèàöèåé
àäèïîöèòîâ, ñíèæåíèåì ìàññû β-êëåòîê ïîäæåëóäî÷íîé æåëåçû, ñåêðåöèåé èíñóëèíà,
÷óâñòâèòåëüíîñòüþ òêàíåé ê èíñóëèíó, ðîñòîì êëåòîê ëèïîñàðêîìû, ñèíäðîìîì ïîëèêèñòîçà
 è÷íèêîâ, õðîíè÷åñêîé àíîâóë öèåé, ãèïåðàíäðîãåíèçìîì, ïðîäóöèðîâàííîì ïðîãåñòåðîíà,
ñòåðîèäîãåíåçîì, îêèñëèòåëüíî-âîññòàíîâèòåëüíûì ïîòåíöèàëîì è îêèñëèòåëüíûì
ñòðåññîì â êëåòêàõ, ñèíòàçîé îêñèäà àçîòà (ÑÎÀ), êàòàëàçîé, òðèãëèöåðèäàìè ïëàçìû,
óðîâí ìè ËÂÏ è ËÍÏ õîëåñòåðèíà è ò.ï.

Îñîáåííî ïîëåçíûìè ñîåäèíåíè ìè ôîðìóëû I, ñîîòâåòñòâóþùèìè íàñòî ùåìó
èçîáðåòåíèþ,  âë þòñ  òàêèå, êîòîðûå ýôôåêòèâíû äë  ñíèæåíè  êîíöåíòðàöèè ãëþêîçû â
êðîâè è óðîâíåé òðèãëèöåðèäîâ â ïëàçìå è äë  ïîâûøåíè  óðîâíåé ËÂÏ õîëåñòåðèíà â
ïëàçìå.

Ïîýòîìó ïðåäïîëàãàåòñ , ÷òî ñîåäèíåíè  ôîðìóëû I,  ñîîòâåòñòâóþùèå íàñòî ùåìó
èçîáðåòåíèþ, áóäóò ïîëåçíûìè â êà÷åñòâå ëåêàðñòâåííûõ ïðåïàðàòîâ. Â ñîîòâåòñòâèè ñ
ýòèì âàðèàíò îñóùåñòâëåíè  íàñòî ùåãî èçîáðåòåíè  âêëþ÷àåò ñïîñîá ëå÷åíè  ðàçëè÷íûõ
ïàòîëîãè÷åñêèõ ñîñòî íèé, óêàçàííûõ âûøå, ó ïàöèåíòà (âêëþ÷à  ìëåêîïèòàþùèõ), êîòîðûé
âêëþ÷àåò ââåäåíèå óêàçàííîìó ïàöèåíòó êîìïîçèöèè, ñîäåðæàùåé êîëè÷åñòâî ñîåäèíåíè 
ôîðìóëû I, êîòîðîå ýôôåêòèâíî ïðè ëå÷åíèè ñîîòâåòñòâóþùåãî ïàòîëîãè÷åñêîãî
ñîñòî íè .

Êàê óêàçàíî âûøå, ñîåäèíåíèå ôîðìóëû I ìîæíî ââîäèòü îòäåëüíî èëè â êîìáèíàöèè ñ
îäíèì èëè áîëüøèì êîëè÷åñòâîì ãèïîãëèêåìè÷åñêèõ àãåíòîâ. Êîìáèíèðîâàííà  òåðàïè 
âêëþ÷àåò ââåäåíèå îäíîé ôàðìàöåâòè÷åñêîé äîçèðîâî÷íîé êîìïîçèöèè, êîòîðà  ñîäåðæèò
ñîåäèíåíèå ôîðìóëû I è îäèí èëè áîëüøåå êîëè÷åñòâî ãèïîãëèêåìè÷åñêèõ àãåíòîâ, à òàêæå
ââåäåíèå ñîåäèíåíè  ôîðìóëû I è êàæäîãî äîïîëíèòåëüíîãî ãèïîãëèêåìè÷åñêîãî àãåíòà â
ñâîåé ñîáñòâåííîé ôàðìàöåâòè÷åñêîé äîçèðîâî÷íîé êîìïîçèöèè. Íàïðèìåð, ñîåäèíåíèå
ôîðìóëû I è ãèïîãëèêåìè÷åñêèé àãåíò ìîãóò ââîäèòüñ  ïàöèåíòó ñîâìåñòíî â îäíîé
ïåðîðàëüíîé äîçèðîâî÷íîé êîìïîçèöèè, òàêîé êàê òàáëåòêà èëè êàïñóëà, èëè êàæäûé àãåíò
ìîæåò ââîäèòüñ  â îòäåëüíûõ ïåðîðàëüíûõ äîçèðîâî÷íûõ êîìïîçèöè õ.

Åñëè èñïîëüçóþòñ  îòäåëüíûå äîçèðîâî÷íûå êîìïîçèöèè, òî ñîåäèíåíèå ôîðìóëû I è
îäèí èëè áîëüøåå êîëè÷åñòâî äîïîëíèòåëüíûõ ãèïîãëèêåìè÷åñêèõ àãåíòîâ ìîæíî ââîäèòü
ïðàêòè÷åñêè â îäíî è òî æå âðåì  (íàïðèìåð, îäíîâðåìåííî) èëè ïî îòäåëüíîñòè â ðàçíîå
âðåì  (ò.å. ïîñëåäîâàòåëüíî).

Íàïðèìåð, ñîåäèíåíèå ôîðìóëû I ìîæíî ââîäèòü â êîìáèíàöèè ñ îäíèì èëè áîëüøèì
êîëè÷åñòâîì ñëåäóþùèõ äîïîëíèòåëüíûõ ãèïîãëèêåìè÷åñêèõ àãåíòîâ: èíñóëèíîì;
áèãóàíèäèíàìè, òàêèìè êàê ìåòôîðìèí èëè áóôîðìèí; ñóëüôîíèëìî÷åâèíàìè, òàêèìè êàê
àöåòîêñàìèä, õëîðïðîïàìèä, òîëàçàìèä, òîëáóòàìèä, ãëèáîðèä, ãëèïèçèä, ãëèêïàðèä; èëè
ñ ëþáûì äðóãèì àãåíòîì äë  óñèëåíè  ñåêðåöèè èíñóëèíà, òàêèì êàê, íàïðèìåð,
ðåïàãëèíèä è íàòåãëèíèä; èíãèáèòîðàìè α-ãëèêîçèäàçû, òàêèìè êàê óêàðáîçà, âîãëèáîçà
èëè ìèãëèòîë; èëè ñ àãîíèñòàìè (β3-àäðåíîðåöåïòîðà, òàêèìè êàê CL-316,243).

Ñîåäèíåíè  ôîðìóëû I òàêæå ìîæíî èñïîëüçîâàòü â âèäå ÷èñòîé îñíîâû èëè â
êîìïîçèöè õ, à òàêæå ïðè èññëåäîâàíè õ è äë  äèàãíîñòèêè èëè â êà÷åñòâå àíàëèòè÷åñêèõ
ýòàëîííûõ ñòàíäàðòîâ è ò.ï., ÷òî õîðîøî èçâåñòíî â äàííîé îáëàñòè òåõíèêè. Ïîýòîìó
íàñòî ùåå èçîáðåòåíèå âêëþ÷àåò êîìïîçèöèè, êîòîðûå ñîäåðæàò èíåðòíûé íîñèòåëü è
ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ôîðìóëû I èëè åãî ñîëè èëè ñëîæíîãî ýôèðà.
Èíåðòíûì íîñèòåëåì  âë åòñ  ëþáîå âåùåñòâî, êîòîðîå íå âçàèìîäåéñòâóåò ñ
ñîåäèíåíèåì, íîñèòåëåì êîòîðîãî îíî  âë åòñ , è êîòîðîå äë  ñîåäèíåíè , íîñèòåëåì
êîòîðîãî îíî  âë åòñ , âûñòóïàåò â êà÷åñòâå óäåðæèâàþùåãî ñðåäñòâà, ñðåäñòâà
äîñòàâêè, ïðèäàíè  îáúåìà, ìåòêè, ïîçâîë þùåé ïðîñëåäèòü çà ñîåäèíåíèåì, è ò.ï.
Ýôôåêòèâíûì êîëè÷åñòâîì ñîåäèíåíè   âë åòñ  òàêîå êîëè÷åñòâî, êîòîðîå ïðèâîäèò ê
ðåçóëüòàòó èëè îêàçûâàåò âëè íèå íà êîíêðåòíóþ ïðîâîäèìóþ ïðîöåäóðó.

Íàñòî ùåå èçîáðåòåíèå òàêæå îòíîñèòñ  ê ñïîñîáó ëå÷åíè  ïàòîëîãè÷åñêîãî ñîñòî íè 
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ïàöèåíòà, ïðè êîòîðîì çàáîëåâàíèå ñâ çàíî ñ ôèçèîëîãè÷åñêè âðåäíûì óðîâíåì èíñóëèíà,
ãëþêîçû, ñâîáîäíûõ æèðíûõ êèñëîò (ÑÆÊ), õîëåñòåðèíà èëè òðèãëèöåðèäîâ â êðîâè,
âêëþ÷àþùåìó ââåäåíèå ïàöèåíòó òåðàïåâòè÷åñêè ýôôåêòèâíîãî êîëè÷åñòâà ñîåäèíåíè 
ôîðìóëû I. Â åùå îäíîì âàðèàíòå îñóùåñòâëåíè  íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê
ñïîñîáó ëå÷åíè  ïàòîëîãè÷åñêîãî ñîñòî íè  ïàöèåíòà, ïðè êîòîðîì çàáîëåâàíèå ñâ çàíî ñ
ôèçèîëîãè÷åñêè âðåäíûì óðîâíåì èíñóëèíà, ãëþêîçû, ñâîáîäíûõ æèðíûõ êèñëîò (ÑÆÊ),
õîëåñòåðèíà èëè òðèãëèöåðèäîâ â êðîâè, âêëþ÷àþùåìó ââåäåíèå ïàöèåíòó òåðàïåâòè÷åñêè
ýôôåêòèâíîãî êîëè÷åñòâà ñîåäèíåíè  ôîðìóëû I è òàêæå ââåäåíèå òåðàïåâòè÷åñêè
ýôôåêòèâíîãî êîëè÷åñòâà äîïîëíèòåëüíîãî ãèïîãëèêåìè÷åñêîãî àãåíòà, òàêîãî êàê,
íàïðèìåð, èíñóëèí, áèãóàíèäèíîâîå ñîåäèíåíèå è ò.ï.

Ïîñêîëüêó èçâåñòíî, ÷òî ñóëüôîíèëìî÷åâèíû è äðóãèå àãåíòû äë  óñèëåíè  ñåêðåöèè
èíñóëèíà ñïîñîáíû ñòèìóëèðîâàòü âûðàáîòêó èíñóëèíà, íî íåñïîñîáíû âëè òü íà
ðåçèñòåíòíîñòü ê èíñóëèíó, à ñîåäèíåíè  ôîðìóëû I ñïîñîáíû âëè òü íà ðåçèñòåíòíîñòü ê
èíñóëèíó, ïðåäïîëàãàåòñ , ÷òî êîìáèíàöèþ ýòèõ ëåêàðñòâåííûõ ïðåïàðàòîâ ìîæíî
èñïîëüçîâàòü â êà÷åñòâå ñðåäñòâà ëå÷åíè  ïàòîëîãè÷åñêèõ ñîñòî íèé, ñâ çàííûõ è ñ
äåôèöèòîì ñåêðåöèè èíñóëèíà, è ñ ðåçèñòåíòíîñòüþ ê èíñóëèíó. Ïîýòîìó íàñòî ùåå
èçîáðåòåíèå òàêæå îòíîñèòñ  ê ñïîñîáó ëå÷åíè  ñàõàðíîãî äèàáåòà òèïà II ó ïàöèåíòà,
âêëþ÷àþùåìó ââåäåíèå òåðàïåâòè÷åñêè ýôôåêòèâíîãî êîëè÷åñòâà ñîåäèíåíè  ôîðìóëû I è
îäíîãî èëè áîëüøåãî êîëè÷åñòâà äîïîëíèòåëüíûõ ãèïîãëèêåìè÷åñêèõ àãåíòîâ, òàêèõ êàê,
íàïðèìåð, ñóëüôîíèëìî÷åâèíû, áèãóàíèäèíû, àíòàãîíèñòû β-àäðåíîðåöåïòîðà, èíãèáèòîðû

α-ãëèêîçèäàçû è èíñóëèí. Êðîìå òîãî, ñîåäèíåíè  ôîðìóëû I ìîæíî èñïîëüçîâàòü â
êîìáèíàöèè ñ èíãèáèòîðàìè HMG Ñî-À ðåäóêòàçû (ñòàòèíàìè), ñâ çûâàþùèìè æåë÷íûå
êèñëîòû ñìîëàìè èëè ïðîèçâîäíûìè ôèáðèíîâîé êèñëîòû äë  óëó÷øåíè  ëèïèäíîãî
ïðîôèë  ïàöèåíòîâ, ñòðàäàþùèõ äèñëèïèäåìèåé è ðåçèñòåíòíîñòüþ ê èíñóëèíó.
Ñîåäèíåíè  ôîðìóëû I òàêæå ìîæíî èñïîëüçîâàòü â êîìáèíàöèè ñ àãåíòàìè, êîòîðûå
ðåãóëèðóþò ãèïåðòåíçèþ (íàïðèìåð, ñ èíãèáèòîðàìè àíãèîòåíçèí-êîíâåðòèðóþùåãî
ôåðìåíòà (ÀÊÔ), β-áëîêàòîðàìè, áëîêàòîðàìè êàëüöèåâûõ êàíàëîâ) è ìàññó òåëà
ïàöèåíòîâ, ñòðàäàþùèõ ðåçèñòåíòíîñòüþ ê èíñóëèíó èëè äèàáåòîì òèïà II.

Ïðèâåäåííûå íèæå êîíêðåòíûå ïðèìåðû ïðåäñòàâëåíû äë  èëëþñòðàöèè îïèñàííîãî
çäåñü èçîáðåòåíè , íî èõ íå ñëåäóåò ðàññìàòðèâàòü, â êà÷åñòâå êàêèì-ëèáî îáðàçîì
îãðàíè÷èâàþùèõ îáúåì íàñòî ùåãî èçîáðåòåíè .

Ïðèìåðû
ÂÝÆÕ-ìàññ-ñïåêòðîñêîïèþ ñ ýëåêòðîðàñïûëåíèåì (ÂÝÆÕ ÝÐ-ÌÑ) ïðîâîä ò ñ

èñïîëüçîâàíèåì ïðèáîðà Hewlett-Packard 1100 ÂÝÆÕ, ñíàáæåííîãî ÷åòâåðíûì íàñîñîì,
äåòåêòîðîì ñ ïåðåìåííîé äëèíîé âîëíû, êîëîíêîé YMC Pro C182,0 ìì×23 ìì è ìàññ-
ñïåêòðîìåòðîì ñ èîííîé ëîâóøêîé è èîíèçàöèåé ýëåêòðîðàñïûëåíèåì ìîäåëè Finnigan
LCQ. Ïðè ÂÝÆÕ èñïîëüçóþò ýëþèðîâàíèå â ãðàäèåíòíîì ðåæèìå îò 90% À äî 95% Â â
òå÷åíèå 4 ìèí. Áóôåðíûé ðàñòâîð À ñîäåðæèò 98% âîäû, 2% àöåòîíèòðèëà è 0,02% TFA, à
áóôåðíûé ðàñòâîð Â ñîäåðæèò 98% àöåòîíèòðèëà, 2% âîäû è 0,018% TFA. Ñïåêòðû
ñêàíèðóþò â äèàïàçîíå 140-1200 àòîìíûõ åäèíèö ìàññû ñ ïåðåìåííûì âðåìåíåì ïðîëåòà
èîíîâ â ñîîòâåòñòâèè ñ êîëè÷åñòâîì èîíîâ â èñòî÷íèêå.

Ïðîòîííûå 1Í) ñïåêòðû  äåðíîãî ìàãíèòíîãî ðåçîíàíñà (ßÌÐ) ñíèìàþò íà ñïåêòðîìåòðå
General Electric GN-Omega 300 (300 ÌÃö) ñ èñïîëüçîâàíèåì â êà÷åñòâå ñòàíäàðòà Me4Si (δ
0,00) èëè îñòàòî÷íîãî ïðîòîíèðîâàííîãî ðàñòâîðèòåë  (CHCl3 δ 7,26; ÌåÎÍ δ 3,30; ÄÌÑÎ δ
2,49). Óãëåðîäíûå (13Ñ) ñïåêòðû ßÌÐ ñíèìàþò íà ñïåêòðîìåòðå General Electric GN-Omega
300 (75 ÌÃö) ñ èñïîëüçîâàíèåì â êà÷åñòâå ñòàíäàðòà ðàñòâîðèòåë  (CDCl3 δ 77,0;
d3-MeOD; δ 49,0; d6-ÄÌÑÎ δ 39,5).

Õèðàëüíîå ðàçäåëåíèå ïðîâîä ò ñ èñïîëüçîâàíèåì êîììåð÷åñêè äîñòóïíîé êîëîíêè
Chiracel® AD ÂÝÆÕ, ýëþèðó  â ãðàäèåíòíîì ðåæèìå ðàñòâîðîì èçîïðîïàíîëà â ãåêñàíå (îò
1% äî 15%) ñ ïðèáàâëåíèåì 0,1% òðèôòîðóêñóñíîé êèñëîòû.

Àááðåâèàòóðû è ñîêðàùåíè 
Ïðè èñïîëüçîâàíèè â íàñòî ùåì èçîáðåòåíèè ïðèâåäåííûå íèæå àááðåâèàòóðû

îáëàäàþò ñëåäóþùèìè çíà÷åíè ìè:
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Ac2O - óêñóñíûé àíãèäðèä
ADDP - 1,1'-(àçîäèêàðáîíèë)-äèïèïåðèäèí
ÂÎÑ - òðåò-áóòîêñèêàðáîíèë
n-BuOH - í-áóòàíîë
f-BuOH - òðåò-áóòàíîë
f-BuOK - òðåò-áóòîêñèä êàëè 
CDl - êàðáîíèëäèèìèäàçîë
CD3OD - ìåòàíîë-d4
Celite® - ôèëüòðóþùèé ðåàãåíò äèàòîìîâà  çåìë , ®Celite Corp.
ÑÍ2Cl2 - ìåòèëåíõëîðèä
ÕÈ-ÌÑ (ÌÑ (ÕÈ)) - ìàññ-ñïåêòðîñêîïè  ñ õèìè÷åñêîé èîíèçàöèåé
DCC - äèöèêëîãåêñèëêàðáîäèèìèä
DCM - äèõëîðìåòàí
de - èçáûòîê äèàñòåðåîèçîìåðà
DEAD - äèýòèëàçîäèêàðáîêñèëàò
DIA - äèèçîïðîïèëàìèí
DIBAL-H - äèèçîáóòèëàëþìèíèéãèäðîêñèä
DMAP - 4-(N,N-äèìåòèëàìèíî)-ïèðèäèí
DME - äèìåòîêñèýòàí
DMF - N,N-äèìåòèëôîðìàìèä
ÄÌÑÎ - äèìåòèëñóëüôîêñèä
EDCl - 1-(3-äèìåòèëàìèíîïðîïèë)-3-ýòèëêàðáîäèèìèäãèäðîõëîðèä
åå - èçáûòîê ýíàíòèîìåðà
ÈÄÑÐ - èñïàðèòåëüíûé äåòåêòîð ïî ñâåòîðàññå íèþ
ÝÐ-ÌÑ - ìàññ-ñïåêòðîñêîïè  ñ ýëåêòðîðàñïûëåíèåì
EtOAc - àöåòèëàöåòàò
EtOH - ýòàíîë (100%)
EtSH - ýòàíòèîë
Et2O - äèýòèëîâûé ýôèð
Et3N - òðèýòèëàìèí
ÃÕ-ÌÑ - ãàçîâà  õðîìàòîãðàôè  - ìàññ-ñïåêòðîñêîïè 
ÂÝÆÕ - âûñîêîýôôåêòèâíà  æèäêîñòíà  õðîìàòîãðàôè 
IPA - èçîïðîïèëàìèí
LAH - àëþìîãèäðèä ëèòè 
ÆÕ-ÌÑ - æèäêîñòíà  õðîìàòîãðàôè  - ìàññ-ñïåêðîñêîïè 
LDA - äèèçîïðîïèëàìèä ëèòè 
m/z - îòíîøåíèå ìàññû ê çàð äó
MeCN - àöåòîíèòðèë
NMM - 4-ìåòèëìîðôîëèí
Ph3Ð - òðèôåíèëôîñôèí
Pd(dppf)Cl2 - [1,1'-áèñ(äèôåíèëôîñôèíî)-ôåððîöåí]-äèõëîðïàëëàäèé(II)
Pd(PPh3)4 - òåòðàêèñ(òðèôåíèëôîñôèí)-ïàëëàäèé(0)
Pd(OAc)2 - àöåòàò ïàëëàäè 
Ð(O)Cl3 - îêñèõëîðèä ôîñôîðà
Rf - êîýôôèöèåíò óäåðæèâàíè  (ÒÑÕ)
ÂÓ - âðåì  óäåðæèâàíè  (ÂÝÆÕ)
TEA - òðèýòèëàìèí
THF - òåòðàãèäðîôóðàí
TFA - òðèôòîðóêñóñíà  êèñëîòà
ÒÑÕ - òîíêîñëîéíà  õðîìàòîãðàôè 
TMAD - N,N,N',N'-òåòðàìåòèëýòèëåíäèàìèí
TMSCI - òðèìåòèëñèëèëõëîðèä
Îáîçíà÷åíè  â ñïåêòðàõ ßÌÐ: s - ñèíãëåò, d - äóáëåò, t - òðèïëåò, q - êâàäðóïëåò, m

- ìóëüòèïëåò, br - øèðîêèé.
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Ïðèìåð 1
Ïîëó÷åíèå ìåòèë-2-(6-ìåòîêñè-1H-èíäåí-3-èë)-áóòàíîàòà

Ê âûñóøåííîé â ñóøèëüíîì øêàôó 5-ëèòðîâîé ÷åòûðåõãîðëîé êîëáå ïðèñîåäèí þò
òåðìîìåòð, õîëîäèëüíèê, êàïåëüíóþ âîðîíêó è ìåõàíè÷åñêóþ ìåøàëêó. Â àòìîñôåðå Ar ïðè
60°Ñ (òåìïåðàòóðà âíóòðè êîëáû) ïåðåìåøèâàþò ñóñïåíçèþ 5-ìåòîêñè-1-èíäàíîíà (80,0 ã,
494 ììîëü), ïîðîøêîîáðàçíîãî Zn (Lancaster, 56,2 ã, 865 ììîëü) â 2 ë áåçâîäíîãî THF è
÷åðåç êàïåëüíóþ âîðîíêó ìåäëåííî ïðèáàâë þò ðàñòâîð ìåòèëáðîìáóòèðàòà (134,1 ã, 741
ììîëü) â 400 ìë áåçâîäíîãî THF. Ïîñëå çàâåðøåíè  ïðèáàâëåíè  ðåàêöèîííóþ ñìåñü
ïåðåìåøèâàþò ïðè 60°Ñ (òåìïåðàòóðà âíóòðè êîëáû) â òå÷åíèå 1 ÷. Çà ïðîòåêàíèåì
ðåàêöèè ñëåä ò, ïðîâîä  àíàëèçû àëèêâîò, ñ ïîìîùüþ ÒÑÕ ïîñëå îáðàáîòêè 1 í. âîäíûì
ðàñòâîðîì HCl. Ïîñëå çàâåðøåíè  ðåàêöèè ðåàêöèîííóþ ñìåñü îõëàæäàþò â áàíå èç âîäû
ñî ëüäîì, à çàòåì ìåäëåííî ïðèáàâë þò 3 ë 1 í. ðàñòâîðà HCl. Òåìïåðàòóðó êîëáû
ïîääåðæèâàþò íèæå 20°Ñ. Çàòåì ñìåñü ýêñòðàãèðóþò ñ ïîìîùüþ 1 ë EtOAc. Îðãàíè÷åñêèé
ñëîé ïðîìûâàþò âîäîé äî ðÍ 6,0-7,0, çàòåì íàñûùåííûì ðàñòâîðîì NaCl è ñóøàò íàä
Na2SO4. Ïðîäóêò (127 ã, >99%), æåëòîå ìàñëî, ïîëó÷àþò ïîñëå óäàëåíè  ðàñòâîðèòåë  è
ñóøêè â âàêóóìå. 1H ßÌÐ (ÄÌÑÎ-d6) δ 7,28 (d, 1Í), 7,05 (d, 1Í), 6,82 (dd, 1Í), 6,22
(s, 1Í), 3,72 (s, 3Í), 3,60 (m, 1Í), 3,58 (s, 3Í), 3,28 (s, 2H), 1,95 (m, 1Í), 1,80
(m, 1Í), 0,88 (t, 3H).

Ïðèìåð 2à
Ïîëó÷åíèå 2-(6-ìåòîêñè-1Í-èíäåí-3-èë)-áóòàíîâîé êèñëîòû

Ê ðàñòâîðó ñëîæíîãî ýôèðà, ïîëó÷åííîãî â Ïðèìåðå 1 (14,0 ã, 58,9 ììîëü), â 140 ìë
ÌåÎÍ ïðèáàâë þò ðàñòâîð ÊÎÍ (6,4 ã, 113,8 ììîëü) â 5 ìë âîäû. Ðåàêöèîííóþ ñìåñü
ïåðåìåøèâàþò ïðè 60°Ñ (òåìïåðàòóðà â êîëáå) â òå÷åíèå 2 ÷. ÒÑÕ ñâèäåòåëüñòâóåò î
êîíâåðñèè, ðàâíîé 70%. Çàòåì â êîëáó ìåäëåííî ïðèáàâë þò ðàñòâîð ÊÎÍ (3,0 ã, 53,6
ììîëü) â 100 ìë âîäû. ×åðåç 1 ÷ ðåàêöè  çàâåðøàåòñ . Ïîñëå îõëàæäåíè  äî êîìíàòíîé
òåìïåðàòóðû ðàñòâîðèòåëè óäàë þò ïðè ïîíèæåííîì äàâëåíèè. Îñòàòîê ðàñòâîð þò â 500
ìë âîäû è çàòåì ïðîìûâàþò ñ ïîìîùüþ EtOAc. Âîäíûé ñëîé îõëàæäàþò â áàíå èç âîäû ñî
ëüäîì è çàòåì ïîäêèñë þò êîíöåíòðèðîâàííîé HCl äî ðÍ<3,0. Ïðîäóêò ýêñòðàãèðóþò ñ
ïîìîùüþ 300 ìë CH2Cl2, ïðîìûâàþò âîäîé (2×100 ìë), çàòåì ñóøàò íàä Na2SO4. Ïîñëå
îòôèëüòðîâûâàíè  Na2SO4 ðàñòâîð â CH2Cl2 ïåðåìåøèâàþò ñ 3,0 ã óãë  â òå÷åíèå 2 ÷.
Óãîëü óäàë þò ôèëüòðîâàíèåì ÷åðåç ñëîé Celite®. Èñêîìûé ïðîäóêò (12,5 ã, 95%)
ïîëó÷àþò â âèäå ñâåòëî-êîðè÷íåâîãî òâåðäîãî âåùåñòâà ïîñëå óäàëåíè  ðàñòâîðèòåë  è
ñóøêè â âàêóóìå. 1H ßÌÐ (ÄÌÑÎ-d6) δ 12,20 (b, 1H), 7,30 (d, 1H), 7,06 (d, 1H), 6,82
(dd, 1H), 6,22 (s, 1Í), 3,75 (s, 3Í), 3,45 (t, 1Í), 3,30 (s, 2Í), 1,90 (m, 1Í), 1,78
(m, 1Í), 0,90 (t, 3H).

Ïðèìåð 2b
Ïîëó÷åíèå 2-(6-ìåòîêñè-1Í-èíäåí-3-èë)-ïðîïàíîâîé êèñëîòû
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Ýòî âåùåñòâî ïîëó÷àþò ñ ïîìîùüþ òåõ æå ìåòîäèê, ÷òî è îïèñàííûå â Ïðèìåðàõ 1 è 2à,
èñõîä  èç 5-ìåòîêñèë-1-èíäàíîíà è ìåòèë-2-áðîìïðîïèîíàòà. Âûõîä: 68%. 1H ßÌÐ
(CD2Cl2) δ 7,34 (d, J=9, 1Í), 7,07 (d, J=2, 1Í), 6,85 (dd, J=9, J=2, 1Í), 6,32 (m,
1Í), 3,82 (m, 4H), 3,36 (m, 2H), 1,56 (d, J=7, 3Í).

Ïðèìåð 3
Ïîëó÷åíèå (2S)-2-(6-ìåòîêñè-1Í-èíäåí-3-èë)-áóòàíîâîé êèñëîòû

Ê ðàñòâîðó ðàöåìè÷åñêîé èíäåíîâîé êèñëîòû, ïîëó÷åííîé â Ïðèìåðå 2à (300 ã, 1,29
ìîëü), â 4,5 ë CH3CN ïðè êîìíàòíîé òåìïåðàòóðå ïðèáàâë þò õèíèí (324 ã, 1,0 ìîëü).
Ñìåñü ïåðåìåøèâàþò â òå÷åíèå 1 ÷ è ïîëó÷àþò ðàñòâîð. Íåáîëüøîå êîëè÷åñòâî
íåðàñòâîðèìûõ ÷àñòèö óäàë þò ïóòåì ôèëüòðîâàíè  â âàêóóìå ÷åðåç ôèëüòð èç
ìèêðîâîëîêîí. Çàòåì ôèëüòðàò ìåõàíè÷åñêè ïåðåìåøèâàþò â àòìîñôåðå Ar â òå÷åíèå
íî÷è. ×åðåç 24 ÷ íåáîëüøîé îáðàçåö òâåðäîãî âåùåñòâà îòáèðàþò è àíàëèçèðóþò è â
ðåçóëüòàòå ïîëó÷àþò 76,2% åå. Åùå ÷åðåç 2 ñóòîê ïåðåìåøèâàíèå ïðåêðàùàþò. Ñóñïåíçèþ
ôèëüòðóþò. Îñàäîê íà ôèëüòðå ïðîìûâàþò ñ ïîìîùüþ ÑÍ3CN (3×200 ìë) è çàòåì ñóøàò â
âàêóóìå ïðè 40°Ñ â òå÷åíèå 3 ÷. Ýòî òâåðäîå âåùåñòâî ïåðåìåøèâàþò ñ 4,5 ë CH3CN ïðè
70°Ñ, ïîêà âñå òâåðäîå âåùåñòâî íå ïåðåéäåò â ðàñòâîð. Ðàñòâîðó äàþò ìåäëåííî
îõëàäèòüñ  äî êîìíàòíîé òåìïåðàòóðû. Ïîëó÷åííóþ ñóñïåíçèþ ïåðåìåøèâàþò ïðè
êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 24 ÷. Ñóñïåíçèþ ôèëüòðóþò. Îñàäîê íà ôèëüòðå
ïðîìûâàþò ñ ïîìîùüþ ÑÍ3CN (3×250 ìë) è çàòåì ñóøàò â âàêóóìå ïðè 40°Ñ â òå÷åíèå 24
÷. Ýòó ñîëü õèíèíà ñîáèðàþò â âèäå áåëîãî òâåðäîãî âåùåñòâà (254,6 ã, âûõîä 35,4%,
96,8% åå).

Ñîëü õèíèíà (544,3 ã, 0,98 ìîëü) ðàñòâîð þò â 4,0 ë CH2Cl2 è ïîëó÷àþò ïðîçðà÷íûé
ðàñòâîð. Åãî ýíåðãè÷íî ïåðåìåøèâàþò ñ 4,0 ë 2 í. ðàñòâîðà HCl â 22-ëèòðîâîé
êðóãëîäîííîé êîëáå ñ íèæíèì êðàíîì. ×åðåç 30 ìèí ñìåñè äàþò îòñòî òüñ . Íèæíèé ñëîé
îòäåë þò è âåðõíèé âîäíûé ñëîé ýêñòðàãèðóþò ñ ïîìîùüþ 1 ë CH2Cl2. Îáúåäèíåííûå ñëîè
ñ CH2Cl2 ïðîìûâàþò âîäîé (3×2,0 ë) äî ðÍ 5,0-6,0 è çàòåì ñóøàò íàä Na2SO4. Ïðîäóêò
(230,8 ã, 99%, 96,8% åå) ïîëó÷àþò â âèäå ïî÷òè áåëîãî òâåðäîãî âåùåñòâà ïîñëå
óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå. 1H ßÌÐ ñîâïàäàåò ñ òàêîâûì äë  ðàöåìè÷åñêîãî
âåùåñòâà, îïèñàííîãî â Ïðèìåðå 2à.

Ïðîâåäåííà  àíàëîãè÷íûì îáðàçîì îáðàáîòêà ìàòî÷íîãî ðàñòâîðà äàåò (R)-èçîìåð.
Àëüòåðíàòèâíî, äë  îñóùåñòâëåíè  ðàöåìèçàöèè è èçâëå÷åíè  èñõîäíîãî ðàöåìè÷åñêîãî
âåùåñòâà ìàòî÷íûé ðàñòâîð ìîæíî îáðàáîòàòü âîäíûì ðàñòâîðîì îñíîâàíè .

Ïðèìåð 4
Ïîëó÷åíèå (2S)-2-[(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-áóòàíîâîé êèñëîòû
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Ðàñòâîð ïðîäóêòà, ïîëó÷åííîãî â Ïðèìåðå 3 (105 ã, 453 ììîëü), ClRh(PPh3)3 (21,0 ã,
5% ýêâ.) è òðèýòèëàìèí (68,8 ã, 679,5 ììîëü) â EtOH (945 ìë) è THF (105 ìë),
âñòð õèâàþò â 2-ëèòðîâîì àâòîêëàâå ïðè äàâëåíèè Í2, ðàâíîì 60 ôóíò-ñèëà/äþéì2, â
òå÷åíèå 16 ÷. Ðàñòâîðèòåëè óäàë þò ïðè ïîíèæåííîì äàâëåíèè. Ïîëó÷åííóþ ñìåñü
ïåðåìåøèâàþò â 1,5 ë 1 í. ðàñòâîðà HCl è 1,5 ë CH2Cl2. Âîäíûé ñëîé ýêñòðàãèðóþò ñ
ïîìîùüþ CH2Cl2 (2×250 ìë). Îáúåäèíåííûå ÑÍ2Cl2 ñëîè ïðîìûâàþò ñ ïîìîùüþ 1 ë 1 í.
ðàñòâîðà HCl è ïåðåìåøèâàþò ñ 1 ë 1 í. ðàñòâîðà NaOH. Îðãàíè÷åñêèé ñëîé ýêñòðàãèðóþò
ñ ïîìîùüþ 1 N ðàñòâîðà NaOH (2×0,5 ë). Îáúåäèíåííûå âîäíûå ñëîè ïðîìûâàþò ñ
ïîìîùüþ CH2Cl2 (2×250 ìë) è ïîäêèñë þò (äî ðÍ 2,0-3,0) ïóòåì ìåäëåííîãî ïðèáàâëåíè 
êîíöåíòðèðîâàííîãî ðàñòâîðà HCl ïðè òåìïåðàòóðå íèæå 15°Ñ. Êèñëóþ ñìåñü ýêñòðàãèðóþò
ñ ïîìîùüþ CH2Cl2 (2×1,5 ë) è ïðîìûâàþò âîäîé (2×0,5 ë) äî ðÍ 5,0-6,0. Ïîñëå ïðîìûâêè
ðàññîëîì è ñóøêè íàä áåçâîäíûì Na2SO4 ðàñòâîðèòåëü âûïàðèâàþò ïðè ïîíèæåííîì
äàâëåíèè. Ïðîäóêò (101,0 ã, âûõîä 95%, 96,8% åå) ïîëó÷àþò â âèäå ñâåòëî-æåëòîãî
ìàñëà. 1Í ßÌÐ (ÄÌÑÎ-d6) δ 12,20 (s, 1Í), 7,04 (d, 1H), 6,78 (d, 1H), 6,66 (dd, 1H),
3,70 (s, 3Í), 3,28 (m, 1H), 2,72 (m, 2H), 2,32 (m, 1H), 2,06 (m, 1H), 1,80 (m, 1H),
1,50 (m, 1H), 1,36 (m, 1H), 0,82 (t, 3Í).

Ïðèìåð 5à
Ïîëó÷åíèå ñèí-2-[5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-áóòàíîâîé êèñëîòû

Ñóñïåíçèþ ðàöåìè÷åñêîé èíäåíîâîé êèñëîòû (Ïðèìåð 2, 980 ìã, 4,2 ììîëü), ClRh(PPh3)3

(139 ìã, 0,15 ììîëü), NaHCO3 (378 ìã, 4,5 ììîëü) â EtOH (20 ìë) è H2O (10 ìë) âñòð õèâàþò
â àâòîêëàâå îáúåìîì 500 ìë ïðè äàâëåíèè Í2, ðàâíîì 60 ôóíò-ñèëà/äþéì2, â òå÷åíèå 30
÷. Ê ðåàêöèîííîé ñìåñè ïðèáàâë þò äîïîëíèòåëüíîå êîëè÷åñòâî ClRh(PPh3)3 (300 ìã,
0,33 ììîëü) è ãèäðèðîâàíèå ïðîäîëæàþò â òå÷åíèå åùå 3 ñóòîê. Ïîñëå ýòîãî EtOH óäàë þò
ïðè ïîíèæåííîì äàâëåíèè è îñòàòîê ðàçáàâë þò ñ ïîìîùüþ 200 ìë âîäû. ×åðíîå òâåðäîå
âåùåñòâî óäàë þò ôèëüòðîâàíèåì è ôèëüòðàò ïðîìûâàþò ñ ïîìîùüþ EtOAc (2×200 ìë).
Âîäíûé ðàñòâîð çàòåì ïîäêèñë þò êîíöåíòðèðîâàííîé HCl è ýêñòðàãèðóþò ñ ïîìîùüþ
CH2Cl2 (2×100 ìë). Îáúåäèíåííûå ñëîè, ñîäåðæàùèå CH2Cl2, ïðîìûâàþò ðàññîëîì è ñóøàò
íàä Na2SO4. Óäàëåíèå ðàñòâîðèòåë  â âàêóóìå äàåò èíäàíîâóþ êèñëîòó â âèäå ñâåòëî-
æåëòîãî ìàñëà (600 ìã, 60%). Ñìåñü ïðîäóêòîâ ïðèâîäèò ê ñìåñè äèàñòåðåîèçîìåðîâ (87:
13) ñ ïðåîáëàäàíèåì ñèí-èçîìåðîâ, î ÷åì ñâèäåòåëüñòâóþò äàííûå àíàëèçà ñ ïîìîùüþ
ßÌÐ ñ èñïîëüçîâàíèåì îòíîøåíè  èíòåãðèðîâàíè  ïèêîâ ßÌÐ, ðàâíîãî δ 7,11 (d, 1Í)
äë  àíòè- è δ 7,03 (d, 1Í) äë  ñèí-èçîìåðîâ.

Ðàçäåëåíèå ïðîäóêòà íà îïòè÷åñêèå èçîìåðû ìîæíî îñóùåñòâèòü ñëåäóþùèì îáðàçîì:
ïðè ïåðåìåøèâàíèè ìåõàíè÷åñêîé ìåøàëêîé ê ðàñòâîðó ñèí-èíäàíóêñóñíîé êèñëîòû
[(2R,1R) è (2S,1S), 14,69 ã, 62,7 ììîëü] â àöåòîíèòðèëå (290 ìë) ïðè êîìíàòíîé
òåìïåðàòóðå îäíîé ïîðöèåé ïðèáàâë þò (Ð)-(+)-α-ìåòèëáåíçèëàìèí (8,49 ìë, 65,9 ììîëü).
Ïîëó÷åííóþ ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è. Ïðîèñõîäèò îáðàçîâàíèå íåáîëüøîãî
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êîëè÷åñòâà òâåðäîãî âåùåñòâà. Ðåàêöèîííóþ ñìåñü êîíöåíòðèðóþò äîñóõà è îñòàòîê ïðè
íàãðåâàíèè ïîâòîðíî ðàñòâîð þò â àöåòîíèòðèëå (200 ìë). Äë  ñòèìóëèðîâàíè  îñàæäåíè 
ïðîâîä ò ïåðåìåøèâàíèå ìàãíèòíîé ìåøàëêîé. Ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è.
Òâåðäûå âåùåñòâà ñîáèðàþò ïóòåì ôèëüòðîâàíè  è òðèæäû ïðîìûâàþò íåáîëüøèì
êîëè÷åñòâîì õîëîäíîãî àöåòîíèòðèëà. Òâåðäûå âåùåñòâà çàòåì ñóøàò â âàêóóìå â òå÷åíèå
1,5 ÷ (8,1 ã, 86% åå). Íåìíîãî âëàæíûå òâåðäûå âåùåñòâà ïåðåêðèñòàëëèçîâûâàþò â
àöåòîíèòðèëå (120 ìë) è ïîëó÷àþò 6,03 ã (R)-α-ìåòèëáåíçèëàìèíîâîé ñîëè (2S)-2-[(1S)-5-
ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-áóòàíîâîé êèñëîòû (94,4% åå). Âòîðóþ ïîðöèþ
ñîáèðàþò èç ðàçëè÷íûõ ôèëüòðàòîâ (0,89 ã, 97,6% åå). Ñóììàðíûé âûõîä ðàçäåëåíè 
ñîñòàâë åò 31% (62% â ðàñ÷åòå íà ìàêñèìàëüíîå ñîäåðæàíèå (2S,1R)-êèñëîòû â ðàöåìàòå).
Âåùåñòâî èäåíòè÷íî ïîëó÷åííîìó â Ïðèìåðå 4.

Îïòè÷åñêóþ ÷èñòîòó äë  ýòîãî Ïðèìåðà è Ïðèìåðà 4 ìîæíî îïðåäåëèòü ïóòåì àíàëèçà ñ
ïîìîùüþ õèðàëüíîé ÂÝÆÕ; Êîëîíêà: Chiracel AD, 4,6 (âíóòðåííèé äèàìåòð)×250 ìì;
ïîäâèæíà  ôàçà, À:0,1% TFA (òðèôòîðóêñóñíà  êèñëîòà) â ãåêñàíàõ, Â:0,1% TFA â IPA
(èçîïðîïèëîâûé ñïèðò); Ìåòîäèêà, èçîêðàòè÷åñêà  95% À (5% Â), 20 ìèí; ñêîðîñòü
ïîòîêà, 1,5 ìë/ìèí; Äåòåêòîð (ÓÔ), 284 íì. Âðåìåíà óäåðæèâàíè  äë  ÷åòûðåõ âîçìîæíûõ
äèàñòåðåîèçîìåðîâ ðàâíû 5,163 ìèí (2S,1R), 6,255 ìèí (2R,1S), 10,262 ìèí (2R,1R)
14,399 ìèí (2S,1S). Ïåðâûé óêàçàòåëü (2S èëè 2R) ïîêàçûâàåò àáñîëþòíóþ êîíôèãóðàöèþ
àòîìà óãëåðîäà, ñîñåäíåãî ñ êàðáîêñèëüíîé ãðóïïîé (ïîëîæåíèå 2); âòîðîé óêàçàòåëü (1S
èëè 1R) ïîêàçûâàåò àáñîëþòíóþ êîíôèãóðàöèþ àòîìà óãëåðîäà èíäàíîâîãî öèêëà (åãî
ïîëîæåíèå 1).

Ñòåðåîõèìè÷åñêîå îòíåñåíèå êàæäîãî ïèêà áûëî ïðîâåäåíî ïóòåì àíàëèçà ñ ïîìîùüþ
õèðàëüíîé ÂÝÆÕ ðàöåìè÷åñêîé äèàñòåðåîèçîìåðíîé ñìåñè ñîåäèíåíè  5 ñ íåîäèíàêîâûì
ñîäåðæàíèåì ñèí/àíòè-èçîìåðîâ, ÷òî ïðèâåëî ê ÷åòûðåì ïèêàì, ðàçðåøåííûì
îòíîñèòåëüíî áàçîâîé ëèíèè. Ïî äàííûì èíòåãðèðîâàíè  ÓÔ-ïîëîñ ïèêè 3 è 4, à òàêæå
ïèêè 1 è 2 îòíîñ òñ  ê ïàðàì ýíàíòèîìåðîâ. Ïî äàííûì ðåíòãåíîñòðóêòóðíîãî àíàëèçà
àáñîëþòíà  êîíôèãóðàöè  ñîåäèíåíè , ñîîòâåòñòâóþùåãî ïèêó 4, ïðåäñòàâë åò ñîáîé
2S,1S. Ñîåäèíåíèþ, ñîîòâåòñòâóþùåìó ïèêó 3, ñîîòâåòñòâóþùåìó ýíàíòèîìåðó, ñ
îïðåäåëåííîñòüþ ïðèïèñàíà êîíôèãóðàöè  2R,1R. Ïèê 1 ïðèïèñàí (2S,1R-
äèàñòåðåîèçîìåðó (âðåì  óäåðæèâàíè : 5,363 ìèí, ïðèìåðíî 0,97% ïëîùàäè) íà îñíîâàíèè
ñîïîñòàâëåíè  ñ ñîäåðæàùèìñ  â íåáîëüøîì êîëè÷åñòâå ïðîäóêòîì, ïîëó÷åííûì
âîññòàíîâëåíèåì õèðàëüíîé êèñëîòû (Ïðèìåð 3) â ñîîòâåòñòâèè ñ îïèñàíèåì â Ïðèìåðå 4.
Îñòàâøèéñ  ïèê 2 ñ îïðåäåëåííîñòüþ ìîæíî ïðèïèñàòü ñîåäèíåíèþ ñ êîíôèãóðàöèåé
2R,1S.

Ïðèìåð 5b
Ïîëó÷åíèå ñèí-2-[5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-ïðîïàíîâîé êèñëîòû

Ñîåäèíåíèå ïîëó÷åíî ñ âûõîäîì 71% è >99% de ñ èñïîëüçîâàíèåì òîé æå ìåòîäèêè, ÷òî
è îïèñàííà  â Ïðèìåðå 4, èñõîä  èç (ðàöåìè÷åñêîãî) ïðîäóêòà Ïðèìåðà 2b: 1H ßÌÐ (ÄÌÑÎ-
d6) δ 12,18 (s, 1Í), 7,03 (d, J=8, 1H), 6,75 (d, J=2, 1Í), 6,67 (dd, J1=8, J2=2, 1Í), 3,68 (s,

3Í), 3,37 (m, 1Í), 2,72 (m, 3H), 2,03 (m, 1Í), 1,75 (m, 1Í), 0,89 (d, J=7, 3Í); 13Ñ ßÌÐ
(CD2Cl2) δ 12,626, 28,228, 31,950, 43,300, 46,445, 55,607, 110,054, 112,510, 124,552,
136,702, 146,411, 159,464, 182,330.

Ïðèìåð 6
Ïîëó÷åíèå ìåòèë-(2S)-2-[(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-áóòàíîàòà
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Ñóñïåíçèþ êèñëîòû, ïîëó÷åííîé â Ïðèìåðå 4 (220,0 ã, 0,94 ìîëü), NaHCO3 (237,0 ã,
2,82 ìîëü), ÑÍ3l (200 ã, 1,41 ìîëü) â 2,0 ë DMF, ïåðåìåøèâàþò â àòìîñôåðå Ar ïðè
êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 18 ÷. Ïðîâåäåííûé ñ ïîìîùüþ ßÌÐ àíàëèç ïîêàçûâàåò,
÷òî ðåàêöè  ïðîøëà íà 95%. Ïðèáàâëåíèå ÑÍ3l (100 ã) è ïåðåìåøèâàíèå â òå÷åíèå åùå
24 ÷ ïðè êîìíàòíîé òåìïåðàòóðå ïðèâîäèò ê çàâåðøåíèþ ðåàêöèè. Ðåàêöèîííóþ ñìåñü
âûëèâàþò â 4,0 ë âîäû è ýêñòðàãèðóþò ñ ïîìîùüþ EtOAc (2×2 ë). Îðãàíè÷åñêèé ñëîé
ïîñëåäîâàòåëüíî ïðîìûâàþò âîäîé (2×1 ë), 1 ë 1 í. ðàñòâîðà NaOH, âîäîé (2×1 ë) è 500
ìë ðàññîëà è ñóøàò íàä Na2SO4. Ïðîäóêò (233 ã, 99%) ïîëó÷àþò â âèäå ñâåòëî-æåëòîãî
ìàñëà ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå. 1H ßÌÐ (ÄÌÑÎ-d6) δ 6,90 (d,
1H), 6,78 (d, 1H), 6,66 (dd, 1H), 3,70 (s, 3H), 3,60 (s, 3H), 3,20 (m, 1 Í), 2,80 (m,
2Í), 2,40 (m, 1Í), 2,08 (m, 1Í), 1,80 (m, 1Í), 1,58 (m, 1H), 1,40(m, 1H), 0,80 (t, 3H).

Ïðèìåð 7
Ïîëó÷åíèå ìåòèë-(2S)-2-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-áóòàíîàòà

Ê õîëîäíîìó ðàñòâîðó (áàí  èç âîäû ñî ëüäîì) ñîåäèíåíè , ïîëó÷åííîãî â Ïðèìåðå 6
(233 ã, 0,94 ìîëü) â 2,5 ë CH2Cl2 ìåäëåííî ïðèáàâë þò AlCl3 (630 ã, 4,7 ìîëü) â
àòìîñôåðå Ar. Òåìïåðàòóðó â êîëáå ïîääåðæèâàþò íèæå 20°Ñ è öâåò ðåàêöèîííîé ñìåñè
ïåðåõîäèò â ïóðïóðíûé. Ñ ïîìîùüþ êàïåëüíîé âîðîíêè â ðåàêöèîííîé ñìåñè ìåäëåííî
ïðèáàâë þò EtSH (345 ìë, 4,7 ìîëü) è òåìïåðàòóðó â êîëáå ïîääåðæèâàþò íèæå 15°Ñ.
×åðåç 2 ÷ ïåðåìåøèâàíè  ïðè òåìïåðàòóðå íèæå 20°Ñ ïî äàííûì àíàëèçà ñ ïîìîùüþ ßÌÐ
ðåàêöè  çàâåðøàåòñ . Ñìåñü èç êîëáû ïðè ýíåðãè÷íîì ïåðåìåøèâàíèè ìåäëåííî âûëèâàþò
â 2,5 ë âîäû ñî ëüäîì. Îðãàíè÷åñêèé ñëîé îòäåë þò è âîäíûé ñëîé ýêñòðàãèðóþò ñ
ïîìîùüþ 1 ë CH2Cl2. Îáúåäèíåííûå ñëîè, ñîäåðæàùèå CH2Cl2, ïðîìûâàþò âîäîé (4×1 ë)
äî ðÍ 6,0-7,0, è çàòåì ñóøàò íàä Na2SO4. Ïðîäóêò (216 ã, 98%) ïîëó÷àþò â âèäå áåëîãî
òâåðäîãî âåùåñòâà ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå. 1Í ßÌÐ (ÄÌÑÎ-d6) δ
9,10 (s, 1H), 6,78 (d, 1H), 6,58 (d, 1H), 6,50 (dd, 1H), 3,60 (s, 3H), 3,20 (q, 1H),
2,70 (m, 2H), 2,40 (m, 1H), 2,08 (m, 1H), 1,80 (m, 1H), 1,50 (m, 2H), 0,80 (t, 3H).

Ïðèìåð 8
Ïîëó÷åíèå ìåòèë-3-[(4-ìåòèëáåíçîèë)-àìèíî]-4-îêñîïåíòàíîàòà

Ê ñóñïåíçèè ãèäðîõëîðèäà (3-ìåòèëîâîãî ýôèðà L-àñïàðàãèíîâîé êèñëîòû (250 ã, 1,36
ìîëü) â îõëàæäàåìîì (<5°Ñ) ÑÍ2Cl2 (4 ë) ðàâíîìåðíûì ïîòîêîì ïðèáàâë þò Et3N (440 ã,
4,35 ìîëü), à çàòåì ìåäëåííî ïðèáàâë þò Ìå3SiCi (324 ã, 2,99 ìîëü). Ñìåñü íàãðåâàþò
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äî 25°Ñ è ïåðåìåøèâàþò â òå÷åíèå 1 ÷, ïîâòîðíî îõëàæäàþò (<10°Ñ) è ïî êàïë ì
ïðèáàâë þò ï-òîëóîëèëõëîðèä (205 ã, 1,36 ìîëü). Ïðè ïåðåìåøèâàíèè â òå÷åíèå 16 ÷
ñìåñè äàþò ìåäëåííî íàãðåòüñ  äî êîìíàòíîé òåìïåðàòóðû. Çàòåì ðåàêöèîííóþ ñìåñü
ðàçáàâë þò ñ ïîìîùüþ ÑÍ2Cl2 (500 ìë) è ïðîìûâàþò ñ ïîìîùüþ 1 í. HCl (500 ìë),
ðàññîëà (500 ìë) è ñóøàò íàä Na2SO4. Îáðàçîâàâøèéñ  àìèí (310 ã, 91%), áåëîå òâåðäîå
âåùåñòâî, ïîëó÷àþò ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå. Çàòåì åãî
ðàñòâîð þò â ïèðèäèíå (1,25 ë) è ïðèáàâë þò DMAP (5 ã). Ìåäëåííî ïðèáàâë þò óêñóñíûé
àíãèäðèä (840 ìë) è çàòåì ðåàêöèîííóþ ñìåñü íàãðåâàþò ïðè 90°Ñ â òå÷åíèå 2 ÷.
Îõëàæäåííûé ðàñòâîð âûëèâàþò â 7 ë âîäû ñî ëüäîì è ýêñòðàãèðóþò ñ ïîìîùüþ 6 ë EtOAc.
Îðãàíè÷åñêèé ñëîé ïðîìûâàþò ñ ïîìîùüþ 2 í. HCl (3×1 ë) è 1 í. NaOH (1 ë), ñóøàò íàä
MgSO4 è êîíöåíòðèðóþò è ïîëó÷àþò èñêîìîå ñîåäèíåíèå â âèäå áåëîãî òâåðäîãî âåùåñòâà
(301 ã, 93%).

Ïðèìåð 9
Ïîëó÷åíèå ìåòèë-[5÷èåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-àöåòàòà

Ïðîìåæóòî÷íûé ïðîäóêò, ïîëó÷åííûé â Ïðèìåðå 8 (280 ã, 1,06 ìîëü), ðàñòâîð þò â
óêñóñíîì àíãèäðèäå (650 ìë), çàòåì ìåäëåííî ïðèáàâë þò êîíöåíòðèðîâàííóþ H2SO4 (60
ìë). Òåìïåðàòóðà â êîëáå ïîâûøàåòñ  äî 80°Ñ. Çàòåì ðåàêöèîííóþ ñìåñü âûäåðæèâàþò
ïðè 85°Ñ â òå÷åíèå 1 ÷, îõëàæäàþò è óêñóñíûé àíãèäðèä óäàë þò â âàêóóìå. Îñòàòîê
âûëèâàþò â âîäó ñî ëüäîì (2 ë) è ýêñòðàãèðóþò ñ ïîìîùüþ EtOAc (âñåãî 4 ë). Çàòåì
îðãàíè÷åñêèé ñëîé ïåðåìåøèâàþò ñ 1 í. NaOH (500 ìë) â òå÷åíèå 1 ÷, îòäåë þò, çàòåì
ñóøàò íàä MgSO4 è êîíöåíòðèðóþò è ïîëó÷àþò èñêîìûé ñëîæíûé ýôèð â âèäå ïðîçðà÷íîãî
ìàñëà (223 ã, 87%), êîòîðîå ìåäëåííî çàòâåðäåâàåò â áåëîå òâåðäîå âåùåñòâî.

Ïðèìåð 10
Ïîëó÷åíèå 2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòàíîëà

Ñëîæíûé ýôèð îêñàçîëà, ïîëó÷åííûé â Ïðèìåðå 9 (300 ã, 1,22 ìîëü), ðàñòâîð þò â THF
(2,7 ë) è ïîðöè ìè ïî 5 ã ïðèáàâë þò òâåðäûé LiBH4 (26,6 ã, 1,22 ìîëü), ïîääåðæèâà 
òåìïåðàòóðó íèæå 45°Ñ. Ðåàêöè  çàâåðøàåòñ  â òå÷åíèå ÷àñà ïîñëå ïðèáàâëåíè .
Êîëè÷åñòâî ðàñòâîðèòåë  óìåíüøàþò âäâîå è çàòåì îñòàòîê âûëèâàþò â âîäó ñî ëüäîì (3
ë). Çàòåì ñìåñü ïîäêèñë þò, ìåäëåííî ïðèáàâë   1 í. HCl (1 ë). Îáðàçóåòñ  áåëûé
îñàäîê è åãî ñîáèðàþò ïóòåì ôèëüòðîâàíè  è ñóøàò â ñóøèëüíîì øêàôó íàä P2O5 è
ïîëó÷àþò èñêîìûé ñëîæíûé ýôèð îêñàçîëà (214 ã, 83%).

Ïðèìåð 11
Ïîëó÷åíèå ìåòèë-(2S)-2((1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}

-2,3-äèãèäðî-1Í-èíäåí-1-èë)-áóòàíîàòà
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Ñóñïåíçèþ ãèäðîêñèèíäàíêàðáîêñèëàòà, ïîëó÷åííîãî â Ïðèìåðå 7 (208 ã, 889 ììîëü),
îêñàçîëîâîãî ñïèðòà, ïîëó÷åííîãî â Ïðèìåðå 10 (212 ã, 977 ììîëü), ADDP (335 ã, 1,33
ìîëü), Ph3Ð (348 ã, 1,33 ìîëü) â 6,0 ë áåçâîäíîãî THF, ïåðåìåøèâàþò ïðè êîìíàòíîé
òåìïåðàòóðå â àòìîñôåðå Ar. Çà ïðîòåêàíèåì ðåàêöèè ñëåä ò ñ ïîìîùüþ 1H ßÌÐ. ×åðåç 2
äí  äàëüíåéøåå ïðîòåêàíèå ðåàêöèè íå íàáëþäàåòñ . Ïîñëå óäàëåíè  òâåðäûõ âåùåñòâ ñ
ïîìîùüþ ôèëüòðîâàíè  THF óäàë þò ïðè ïîíèæåííîì äàâëåíèè. Îñòàâøóþñ  ñìåñü
ïåðåìåøèâàþò â 3 ë ñìåñè 50/50 EtOAc/ãåêñàí â òå÷åíèå 10 ìèí, îáðàçóåòñ 
äîïîëíèòåëüíîå êîëè÷åñòâî òâåðäûõ âåùåñòâ è èõ óäàë þò ñ ïîìîùüþ ôèëüòðîâàíè .
Ôèëüòðàò êîíöåíòðèðóþò è îáðàáàòûâàþò ïî òîé æå ìåòîäèêå ñ ïîìîùüþ ñìåñè 25/75
EtOAc/ãåêñàí. Ïîñëå óäàëåíè  ðàñòâîðèòåëåé ïîëó÷åííóþ ìàñëîîáðàçíóþ ñìåñü î÷èùàþò
íà êîëîíêå ñ ñèëèêàãåëåì (3,0 êã) ñ èñïîëüçîâàíèåì CH2Cl2 (10,0 ë) è 20% ÑÍ3CN/CH2Cl2
(10,0 ë) â êà÷åñòâå ðàñòâîðèòåë . Ôðàêöèè, ñîäåðæàùèå ïðîäóêò, ñîáèðàþò è çàòåì
êîíöåíòðèðóþò. Íåî÷èùåííóþ ñìåñü ðàñòâîð þò â 4,0 ë CH2Cl2 íåïðîðåàãèðîâàâøåå ãèä-
ðîêñèñîåäèíåíèå óäàë þò ïóòåì ïðîìûâêè ñ ïîìîùüþ 1 í. NaOH (3×1 ë). Ñëîé,
ñîäåðæàùèé CH2Cl2, ñóøàò íàä Na2SO4. Ïðîäóêò (358 ã, 93%) ïîëó÷àþò â âèäå ñâåòëî-
æåëòîãî ìàñëà ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå. 1H ßÌÐ (ÄÌÑÎ-d6) δ 7,78
(d, 2Í), 7,30 (d, 2H), 6,90 (d, 1Í), 6,75 (d, 1H), 6,65 (dd, 1Í), 4,15 (t, 2H), 3,60
(s, 3Í), 3,25 (q, 1H), 2,90 (t, 2H), 2,75 (m, 2H), 2,40 (m, 1H), 2,35 (s, 3Í), 2,32
(s, 3Í), 2,05 (m, 1H), 1,80 (m, 1H), 1,50 (m, 2H), 0,80 (t, 3Í).

Ïðèìåð 12
Ïîëó÷åíèå (2S)-2-f(1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-

äèãèäðî-1H-èíäåí-1-èë)-áóòàíîâîé êèñëîòû

Ê ðàñòâîðó LiOH (90,4 ã, 3,76 ìîëü) â 1,3 ë âîäû è 1,3 ë ÌåÎÍ ïðèáàâë þò ðàñòâîð
ñëîæíîãî ýôèðà, ïîëó÷åííîãî â Ïðèìåðå 11 (325 ã, 0,75 ìîëü), â 3,9 ë THF ïðè
êîìíàòíîé òåìïåðàòóðå. Ðàñòâîð ñòàíîâèòñ  ìóòíûì. Ýòó ñìåñü íàãðåâàþò ïðè 60°Ñ
(òåìïåðàòóðà â êîëáå) â òå÷åíèå 4 ÷ è àíàëèç ñ ïîìîùüþ ÒÑÕ (50% EtOAc/ãåêñàí)
ïîêàçûâàåò, ÷òî ðåàêöè  ïðîòåêàëà ïðèìåðíî íà 50%. Ê ðåàêöèîííîé ñìåñè ïðèáàâë þò
ðàñòâîð LiOH (30,1 ã, 1,25 ìîëü) â âîäå (200 ìë). ×åðåç 2 ÷ àíàëèç ñ ïîìîùüþ ÒÑÕ
ïîêàçûâàåò, ÷òî ðåàêöè  ïðîòåêàëà ïðèìåðíî íà 85%. Ê ðåàêöèîííîé ñìåñè ïîâòîðíî
ïðèáàâë þò ðàñòâîð LiOH (30,1 ã, 1,25 ìîëü) â âîäå (200 ìë). ×åðåç 2 ÷ àíàëèç ñ
ïîìîùüþ ÒÑÕ ïîêàçûâàåò, ÷òî îñòàëîñü î÷åíü ìàëî èñõîäíîãî ñëîæíîãî ýôèðà. Çàòåì
ðåàêöèîííóþ ñìåñü îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû, THF è ÌåÎÍ óäàë þò ïðè
ïîíèæåííîì äàâëåíèè. Îñòàòîê ðàçáàâë þò âîäîé, ïîêà íå ðàñòâîð òñ  òâåðäûå âåùåñòâà
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(èñïîëüçóþò âñåãî 60 ë âîäû). Ê ýòîìó âîäíîìó ðàñòâîðó ìåäëåííî ïðèáàâë þò
êîíöåíòðèðîâàííûé ðàñòâîð HCl äî ðÍ 2,0-3,0. Òâåðäîå âåùåñòâî ñîáèðàþò ïóòåì
ôèëüòðîâàíè  è ñóøàò ñ ïîìîùüþ ëàáîðàòîðíîé âàêóóìíîé ëèíèè â òå÷åíèå íî÷è. Ýòî
òâåðäîå âåùåñòâî â òå÷åíèå 30 ìèí ïåðåìåøèâàþò ñ 15 ë EtOAc è 2 ë 1 í. ðàñòâîðà HCl.
Ñëîé, ñîäåðæàùèé EtOAc, îòäåë þò è ïðîìûâàþò ñ ïîìîùüþ 1 N ðàñòâîðà HCl (2×1 ë).
Çàòåì îðãàíè÷åñêóþ ôàçó ïðîìûâàþò âîäîé (4×2 ë) äî ðÍ 5,0-6,0. Â àòìîñôåðå Ar îáúåì
ðàñòâîðà â EtOAc óìåíüøàþò äî 2,5 ë ïóòåì îòãîíêè ïðè íîðìàëüíîì äàâëåíèè, çàòåì
îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû áåç ïåðåìåøèâàíè . Îñàæäàåòñ  áåëîå òâåðäîå
âåùåñòâî. Ïîñëå äîïîëíèòåëüíîãî îõëàæäåíè  â áàíå èç âîäû ñî ëüäîì â òå÷åíèå 2 ÷
òâåðäîå âåùåñòâî îòôèëüòðîâûâàþò è ïðîìûâàþò ñ ïîìîùüþ 500 ìë õîëîäíîãî EtOAc.
Ïîñëå ñóøêè â âûñîêîì âàêóóìå ïðè 35°Ñ äî ïîñòî ííîé ìàññû êîíå÷íûé ïðîäóêò (266 ã,

81%, 98% åå) ñîáèðàþò â âèäå áåëûõ êðèñòàëëîâ.1H ßÌÐ (CDCl3) δ 7,82 (d, 2H), 7,20
(d, 2Í), 7,05 (d, 1H), 6,75 (d, 1Í), 6,70 (dd, 1H), 4,20 (t, 2H), 3,42 (q, 1H), 2,95
(t, 2H), 2,80 (m, 2H), 2,50 (m, 1Í), 2,35 (s, 3Í), 2,32 (s, 3Í), 2,20 (m, 1Í), 1,90
(m, 1Í), 1,65 (m, 1Í),  1,45 (m, 1H), 0,90 (t, 3Í). Õèðàëüíà  ÷èñòîòà 99% åå, [α]D=+16,11
(CHCl3), Òåìïåðàòóðà ïëàâëåíè  149,5-150,5°Ñ.

Ïðèìåð 13
Ïîëó÷åíèå 2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-áóòàíîâîé êèñëîòû

Ñòàäè  1. Ê ðàñòâîðó 5-ìåòîêñè-èíäàíîíà (10 ã) â òîëóîëå (150 ìë) ïðèáàâë þò Aids
(15 ã). Ñìåñü êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 4 ÷, ïîêà íå âûïàäåò îñàäîê.
Ïîëó÷åííóþ ñìåñü îõëàæäàþò è âûëèâàþò â âîäó ñî ëüäîì (150 ìë). Îñàäîê ôèëüòðóþò è
ïðîìûâàþò âîäîé, çàòåì ñóøàò íà âîçäóõå è ïîëó÷àþò èñêîìûé ïðîäóêò (8,5 ã, 90%).

Ñòàäè  2. Áåíçèëáðîìèä (17 ã), 5-ãèäðîêñèèíäàíîí (15 ã), Ê2ÑÎ3 (20 ã) è 200 ìë
àöåòîíà ïåðåìåøèâàþò â êðóãëîäîííîé êîëáå (500 ìë). Ñìåñü êèï ò ò ñ îáðàòíûì
õîëîäèëüíèêîì â òå÷åíèå 1 ÷. Ê2ÑÎ3 îòôèëüòðîâûâàþò è ôèëüòðàò âûïàðèâàþò.
Ïîëó÷åííûé îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç EtOAc è ïîëó÷àþò 18 ã ïðîäóêòà (75%).

Ñòàäè  3. Ðàñòâîð 5-áåíçèëîêñèëèíäàíîíà (1,14 ã, 4,79 ììîëü) è äèýòèëìàëîíàòà
(0,844 ã, 5,29 ììîëü) â THF (20 ìë) îõëàæäàþò äî 0°Ñ â àòìîñôåðå àðãîíà è ïî êàïë ì
ïðèáàâë þò TiCl4 (10 ìë, 1 Ì â CH2Cl2). Â êîíöå ïðèáàâë þò ïèðèäèí (2 ìë). Ïîëó÷åííóþ
ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è ïðè êîìíàòíîé òåìïåðàòóðå. Ïîñëå ôèëüòðîâàíè  â
ôèëüòðàò ïðèáàâë þò EtOAc (30 ìë). Îðãàíè÷åñêèé ñëîé ïðîìûâàþò ðàññîëîì (20 ìë×3),
ñóøàò íàä Na2SO4 è âûïàðèâàþò. Îñòàòîê ðàçäåë þò ñ ïîìîùüþ õðîìàòîãðàôèè íà
ñèëèêàãåëå è ïîëó÷àþò 800 ìã ïðîäóêòà (50%).

Ñòàäè  4. Ïðîäóêò, ïîëó÷åííûé íà ñòàäèè 3 (1,7 ã), ðàñòâîð þò â ÌåÎÍ (25 ìë) è â
âèäå âçâåñè Pd-C (300 ìã) ïðèáàâë þò ê ÌåÎÍ è ïîìåùàþò ïðè äàâëåíèè Í2, ðàâíîì 60
ôóíò-ñèëà/äþéì2, â àïïàðàò Ïàððà äë  âñòð õèâàíè  íà 6 ÷. Ïîñëå ôèëüòðîâàíè  è
êîíöåíòðèðîâàíè  ïîëó÷àþò 1,2 ã ïðîäóêòà (92%).

Ñòàäè  5. Ð(Ph)3 (420 ìã) è ADDP (420 ìã) ðàñòâîð þò â THF (5 ìë) ïðè 0°Ñ è
ïåðåìåøèâàþò â òå÷åíèå 10 ìèí. Â êîëáó ïðèáàâë þò ðàñòâîð îêñàçîëà (300 ìã) è ôåíîëà
(430 ìã) â THF. Ïîëó÷åííóþ ñìåñü ïåðåìåøèâàþò â òå÷åíèå 24 ÷ è ôèëüòðóþò. Ôèëüòðàò
âûïàðèâàþò è ïîëó÷åííûé îñòàòîê ðàçäåë þò ñ ïîìîùüþ õðîìàòîãðàôèè íà ñèëèêàãåëå è
ïîëó÷àþò ïðîäóêò (320 ìã, 45%).

Ñòàäè  6. Ïðîìåæóòî÷íûé ïðîäóêò, ïîëó÷åííûé íà ñòàäèè 5 (160 ìã), ðàñòâîð þò â THF
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(5 ìë) è ê ðàñòâîðó ïðèáàâë þò éîäýòàí (0,5 ìë) è t-BuOK (50 ìã) è ïåðåìåøèâàþò â
òå÷åíèå íî÷è. Ïîñëå ôèëüòðîâàíè  ïðîäóêò îòäåë þò ñ ïîìîùüþ ÒÑÕ, ïîëó÷à  100 ìã
(65%).

Ñòàäè  7. Ïðîìåæóòî÷íûé ïðîäóêò, ïîëó÷åííûé íà ñòàäèè 6 (30 ìã), ðàñòâîð þò â ÄÌÑÎ
(1 ìë). Â êîëáó ïðèáàâë þò LiCl (160 ìã). Ñìåñü êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì â
òå÷åíèå 5 ÷. Èç ïîëó÷åííîé ñìåñè ïðîäóêò îòäåë þò ñ ïîìîùüþ ÒÑÕ, ïîëó÷à  13 ìã (52%).

Ñòàäè  8. Ïðîìåæóòî÷íûé ïðîäóêò, ïîëó÷åííûé íà ñòàäèè 7, ïîäâåðãàþò ãèäðîëèçó â
âîäíîì ðàñòâîðå ÊÎÍ, êàê ýòî îïèñàíî â Ïðèìåðå 2 è ïîëó÷àþò ïðîäóêò: ÆÕ-ÌÑ, ÂÓ 3,57
ìèí, Ì+1 406; 1H ßÌÐ (CD2Cl2): δ 0,93 (t, 3Í), 1,40-1,70 (m, 2H), 1,80-2,20 (m, 2Í),
2,30 (s, 3Í), 2,40 (m, 1Í), 2,60-2,80 (m, 2H), 2,90 (t, 2H), 3,20-3,40 (m, 1Í), 4,10
(t, 2H), 6,60 (dd, 1Í), 6,70 (d, 1H), 7,00 (d, 1H), 7,30 (m, 3Í), 7,90 (m, 2H).

Ñ èñïîëüçîâàíèåì ìåòîäèê èç Ïðèìåðîâ 1-13, â íåêîòîðûõ ñëó÷à õ ñîâìåñòíî ñî
ñïîñîáîì ðàçäåëåíè  ñ ïîìîùüþ õèðàëüíîé ÂÝÆÕ, îïèñàííûì â îáùåì ðàçäåëå, è ñ
èñïîëüçîâàíèåì ïîäõîä ùèõ èñõîäíûõ âåùåñòâ, ñëåäóþùèå âåùåñòâà ïîëó÷àþò è
õàðàêòåðèçóþò àíàëîãè÷íûì îáðàçîì:

Ïðèìåð 14
2-(5-{2-[5-Ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)-áóòàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,70 ìèí, Ì+1 420; 1H ßÌÐ (CD2Cl2): δ 0,93 (t, 3Í), 1,40-1,70 (m, 2H),
1,80-2,20 (m, 2H), 2,30 (s, 3H),2,35 (s, 3Í), 2,40 (m, 1H), 2,60-2,80 (m, 2H), 2,90
(t, 2H), 3,20-3,40 (m, 1H), 4,10 (t, 2H), 6,60 (dd, 1H), 6,70 (d, 1H), 7,00 (d, 1H),
7,20 (m, 3Í), 7,80 (m, 2H).

Ïðèìåð 15
(2S)-2-{(1S)-5-[2-(5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-áóòàíîâà  êèñëîòà

Ýíàíòèîìåð âûäåë þò ñ ïîìîùüþ õèðàëüíîé ÂÝÆÕ. ÆÕ-ÌÑ, ÂÓ 3,57 ìèí, Ì+1 406; 1H
ßÌÐ (CD2Cl2): δ 0,93 (t, 3Í), 1,48 (ddq, 1Í), 1,68 (ddq, 1H), 1,93 (dddd, 1H), 2,18
(dddd, 1H), 2,34 (s, 3Í), 2,50 (ddd, 1H), 2,77 (ddd, 1H), 2,87 (ddd, 1H), 2,96 (t,
2H), 3,42 (ddd, 1H), 4,19 (t, 2H), 6,68 (dd, 1H) 6,77 (d, 1H), 7,08 (d, 1H), 7,42 (m,
2H), 7,44 (m, 1Í), 7,97 (dd, 2H). 13Ñ ßÌÐ: 510,4, 12,4, 22,4, 26,6, 29,5, 31,8, 46,5,
51,8, 67,2, 110,9, 113,0, 124,7, 126,2, 128,1, 129,1, 130,2, 133,2, 137,1, 145,6,
146,3, 158,7, 159,7, 180,4.

Ïðèìåð 16
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(2S)-2-{(1R)-5-[2-(5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-
èë}-áóòàíîâà  êèñëîòà

Ýíàíòèîìåð âûäåë þò ñ ïîìîùüþ õèðàëüíîé ÂÝÆÕ. ÆÕ-ÌÑ, ÂÓ 3,57 ìèí, Ì+1 406; 1H
ßÌÐ(CD2Cl2):δ 0,93 (t, 3H), 1,61 (ddq, 1H), 1,69 (ddq, 1H), 1,99 (dddd, 1H),2,19
(dddd, 1H), 2,47 (s, 3Í), 2,52 (ddd, 1H), 2,73 (ddd, 1H), 2,89 (ddd, 1H), 3,11 (t,
2H), 3,31 (ddd, 1H), 4,21 (t, 2H), 6,66 (dd, 1H) 6,74 (d, 1H), 7,13 (d, 1H), 7,55 (m,
2H), 7,61 (m, 1H), 8,05 (dd, 2H). 13C ßÌÐ: δ 10,5, 12,2, 23,8, 24,8, 30,3, 31,5, 46,4,
50,9, 66,1, 110,8, 112,6, 125,9, 127,4, 123,6, 129,8, 133,3, 129,7, 137,0, 148,4,
146,5, 158,2, 160,5, 181,0.

Ïðèìåð 17
(2R)-2-{(1R)-5-[2-(5-Ìåòèë-2-[4-ìåòèëôåíèë]-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-

1Í-èíäåí-1-èë}-áóòàíîâà  êèñëîòà

Ýíàíòèîìåð âûäåë þò ñ ïîìîùüþ õèðàëüíîé ÂÝÆÕ. ÆÕ-ÌÑ, ÂÓ 3,70 ìèí, Ì+1 420; 1Í
ßÌÐ (CD2Cl2): δ 0,95 (t, 3Í), 1,40 (m, 1Í), 1,70 (m, 1Í), 1,90 (m, 1Í), 2,20 (m, 1Í),
2,30 (s, 3H), 2,35 (s, 3H), 2,50 (m, 1H), 2,60-2,80 (m, 2H), 2,90 (t, 2H), 3,40 (dd,
1H), 4,20 (t, 2H), 6,60 (dd, 1H), 6,70 (d, 1H), 7,10 (d, 1H), 7,20 (m, 3H), 7,80 (m, 2H).

Ïðèìåð 18
2-(5-{2-[5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-èë)-

ïðîïàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,41 ìèí, Ì+1 392; 1H ßÌÐ (CD2Cl2): δ 1,10 (d, 3Í), 1,90 (m, 2H), 2,20
(m, 1H), 2,40 (s, 3Í), 2,70-3,00 (m, 2H), 2,95 (t, 2H), 3,45 (m, 1H), 4,20 (t, 2H),
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6,70 (dd, 1H), 6,80 (d, 1H), 7,10 (d, 1H), 7,45 (m, 3Í), 8,00 (m, 2H).
Ïðèìåð 19
2-{5-[2-(5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-

ìàëîíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,00 ìèí, Ì+1 422; 1H ßÌÐ (CD2Cl2): δ 1,90 (m, 2H), 2,40 (t, 3H), 2,60-
3,00 (m, 3H), 3,40 (t, 2H), 3,70 (m, 1H), 4,20 (t, 2H), 6,60 (dd, 1H), 6,80 (d, 1H),
7,10 (d, 1H), 7,50 (m, 3H), 7,95 (m, 2H).

Ïðèìåð 20
3-Ýòîêñè-2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-3-îêñîïðîïàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,39 ìèí, Ì+1 450; 1H ßÌÐ (CD2Cl2): δ 1,20 (t, 3H), 2,00 (m, 1H), 2,30
(m, 1Í), 2,40 (s, 3H), 2,90 (m, 2Í), 3,10 (t, 2Í), 3,80 (m, 1H), 4,20 (t è q, 4H),
6,70 (dd, 1H), 6,80 (d,1H), 7,10 (d, 1H), 7,50 (m, 3H), 8,00 (m, 2H).

Ïðèìåð 21
2-{5-[2-(5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë]-5-

ôåíèëïåíòàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,98 ìèí, Ì+1 396; 1H ßÌÐ (CD2Cl2): δ 1,40-1,80 (m, 4H), 1,90-2,20 (m,
2H), 2,35 (s, 3H), 2,40-3,00 (m, 5H), 2,90 (t, 2H), 3,35 (m, 1H), 4,10 (t, 2H), 6,60
(dd, 1H), 6,70 (d, 1H), 6,90-7,20 (m, 6H), 7,30 (m, 3H), 7,95 (m, 2H).

Ïðèìåð 22
2-(5-{2-[5-Ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)-ïðîïàíîâà  êèñëîòà
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ÆÕ-ÌÑ, ÂÓ 3,52 ìèí, Ì+1 406; 1H ßÌÐ (CD2Cl2): δ 1,10 (d, 3H), 1,90 (m, 2H), 2,20
(m, 1H), 2,30 (s, 3H), 2,31 (s, 3H), 2,70-3,00 (m, 2H), 2,95 (t, 2H), 3,40 (m, 1H),
4,10 (t, 2H), 6,60 (dd, 1H), 6,70 (d, 1H), 7,00 (d, 1H), 7,20 (d, 2H), 7,80 (d, 2H).

Ïðèìåð 23
2-(5-{2-[5-Ìåòèë-2-(4-ìåòèë-ôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)-ãåêñàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 3,92 ìèí, Ì+1 448; 1H ßÌÐ (CD2Cl3): δ 0,93 (t, 3Í), 1,10-1,30 (m, 4H),
1,40-1,70 (m, 2H), 1,80-2,20 (m, 2H), 2,30 (s, 3Í), 2,31 (s, 3Í), 2,40 (m, 1H), 2,60-
2,80 (m, 2H), 2,90 (t, 2H), 3,20-3,40 (m, 1H), 4,10 (t, 2H), 6,60 (dd, 1H), 6,70 (d,
1H), 7,00 (d, 1H), 7,20 (d, 2H), 7,80 (d, 2H).

Ïðèìåð 24
4-Ìåòèë-2-(5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-

èíäåí-1-èë)-ïåíòàíîâà  êèñëîòà

ÆÕ-ÌÑ, ÂÓ 4,00 ìèí, Ì+1 448; 1H ßÌÐ (CD2Cl2): δ 0,93 (m, 6H), 1,20 (m, 1H), 1,40-
1,70 (m, 2H), 1,80-2,20 (m, 2H), 2,30 (s, 3Í), 2,31 (s, 3Í), 2,40 (m, 1H), 2,60-2,80
(m, 2H), 2,90 (t, 2H), 3,20-3,40 (m, 1H), 4,10 (t, 2H), 6,60 (dd, 1H), 6,70 (d, 1H),
7,00 (d, 1H), 7,40 (d, 2H), 8,40 (d, 2H).

Ïðèìåð 25
4-Ìåòèë-2-(5-{2-[5-ìåòèë-2-(4-ìåòèë-ôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-

èíäåí-1-èë)-ïåíòåíîâà  êèñëîòà
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ÆÕ-ÌÑ, ÂÓ 3.74 ìèí, Ì+1 446; 1H ßÌÐ (CD2Cl2): δ 1,60 (s, 3Í), 1,70 (m, 2H), 1,80-
2,20 (m, 2H), 2,30 (s, 3Í), 2,31 (s, 3Í), 2,40 (m, 1H), 2,60-2,80 (m, 2H), 2,90 (t,
2H), 3,20-3,40 (m, 1H), 4,10 (t, 2H), 5,60 (m, 2H), 6,60 (dd, 1H), 6,70 (d, 1H), 7,00
(d, 1H), 7,20 (d, 2H), 7,80 (d, 2H).

Ïðèìåð 26
Ïîëó÷åíèå 2-{6-õëîð-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-áóòàíîâîé êèñëîòû ÷åðåç 2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-
ýòèëìåòàíñóëüôîíàò è ìåòèë-2-(6-õëîð-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë)-áóòàíîàò

Ñòàäè  1. Ê ðàñòâîðó 2-ôåíèë-4-ìåòèë-5-ãèäðîêñèýòèëîêñàçîëà (500 ìã, 2,5 ììîëü) â
12,5 ìë THF ïðèáàâë þò ìåòàíñóëüôîíèëõëîðèä (0,21 ìë, 2,75 ììîëü) è òðèýòèëàìèí (0,42
ìë, 3 ììîëü). Ðàñòâîð ðåàêöèîííîé ñìåñè ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â
àòìîñôåðå àðãîíà â òå÷åíèå 2 ÷, çàòåì êîíöåíòðèðóþò â âàêóóìå. Ïîëó÷åííûé îñòàòîê
ðàñòâîð þò â ýòèëàöåòàòå, ïðîìûâàþò 1% âîäíûì ðàñòâîðîì õëîðèñòîâîäîðîäíîé êèñëîòû
(òðèæäû) è ðàññîëîì. Çàòåì åãî ñóøàò íàä ñóëüôàòîì íàòðè , ôèëüòðóþò è êîíöåíòðèðóþò
â âàêóóìå è ïîëó÷àþò (617 ìã, 88%): ÝÐ-ÌÑ ò/ã 282 ((Ì+Í)+); ÂÝÆÕ ÂÓ 2,67; 1H ßÌÐ
(d6-ÄÌÑÎ) δ 2,33 (s, 3Í), 2,89 (t, 2H), 3,13 (s, 3Í), 4,41 (t, 2H), 7,47-7,51 (m,
3Í), 7,88-7,91 (m, 2H).

Ñòàäè  2. Ñóëüôóðèëõëîðèä (0,035 ìë, 0,43 ììîëü) ïðèáàâë þò ê ðàñòâîðó ìåòèë-5-
ãèäðîêñè-2,3-äèãèäðî-1-(2-áóòàíîàòà) (100 ìã, 0,43 ììîëü) â 2,15 ìë óêñóñíîé êèñëîòû.
Ðàñòâîð ðåàêöèîííîé ñìåñè ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 30 ìèí,
çàòåì êîíöåíòðèðóþò â âàêóóìå. Ïîëó÷åííûé îñòàòîê ðàñòâîð þò â ýòèëàöåòàòå è
ïðîìûâàþò âîäîé, íàñûùåííûì âîäíûì ðàñòâîðîì áèêàðáîíàòà íàòðè  è ðàññîëîì. Çàòåì
åãî ñóøàò íàä ñóëüôàòîì íàòðè , ôèëüòðóþò è êîíöåíòðèðóþò â âàêóóìå è ïîëó÷àþò 63 ìã
èñêîìîãî ïðîìåæóòî÷íîãî ïðîäóêòà â âèäå íåî÷èùåííîãî æåëòîãî ìàñëà, êîòîðîå

Ñòðàíèöà: 67

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

èñïîëüçóþò áåç äîïîëíèòåëüíîé î÷èñòêè: ÃÕ-ÌÑ 269, ((Ì+Í)+); ÃÕ ÂÓ (ìèí) 8,71; 1H ßÌÐ
(d6-ÄÌÑÎ) δ 0,81 (t, 3Í), 1,40-1,63 (m, 2H), 1,77-1,88 (m, 1H), 2,00-2,15 (m, 1H),
2,40-2,80 (m, 3Í), 3,15-3,22 (m, 1H), 3,50 (s, 3Í), 6,76 (s, 1H), 7,13 (s, 1H), 9,84 (s, 1H).

Ñòàäè  3. Ðàñòâîð ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 2 (30,5 ìã, 0,12 ììîëü), â 0,6 ìë
DMF îõëàæäàþò äî 0°Ñ â áàíå ñî ëüäîì. Çàòåì ïðèáàâë þò 60% äèñïåðñèþ ãèäðèäà íàòðè 
â ìàñëå (5,2 ìã, 0,13 ììîëü) è áàíþ ñî ëüäîì óäàë þò. Ïîñëå ïåðåìåøèâàíè  ðåàêöèîííîé
ñìåñè â òå÷åíèå 1 ÷ ïðè êîìíàòíîé òåìïåðàòóðå ïðèáàâë þò ìåçèëàò, ïîëó÷åííûé íà
ñòàäèè 1 (34 ìã, 0,12 ììîëü). Ðåàêöèîííóþ ñìåñü íàãðåâàþò ïðè 50°Ñ â òå÷åíèå 24 ÷,
çàòåì îõëàæäàþò äî 0°Ñ. Ïðèáàâë þò åùå 9,6 ìã NaH (60% äèñïåðñè  â ìàñëå) ïðèáàâë þò
è íàãðåâàíèå ïðîäîëæàþò â òå÷åíèå åùå 2 ÷, ïîñëå ÷åãî ðåàêöèîííóþ ñìåñü îõëàæäàþò äî
êîìíàòíîé òåìïåðàòóðû è ïåðåìåøèâàþò â òå÷åíèå 48 ÷. Â ýòîò ìîìåíò ïðèáàâë þò
ýòèëàöåòàò è îðãàíè÷åñêèé ðàñòâîð ïðîìûâàþò âîäîé è ðàññîëîì (òðèæäû), ñóøàò íàä
ñóëüôàòîì íàòðè , ôèëüòðóþò è êîíöåíòðèðóþò â âàêóóìå. Ïîëó÷åííûé îñòàòîê î÷èùàþò ñ
ïîìîùüþ ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå ñ èñïîëüçîâàíèåì ñìåñè 5:1 ãåêñàí:
ýòèëàöåòàò â êà÷åñòâå ýëþåíòà è ïîëó÷àþò ïðîäóêò (19 ìã, 35%) â âèäå ñìåñè
äèàñòåðåîèçîìåðîâ (3:1): ÝÐ-ÌÑ m/z 454 (Ì+Í)+; ÂÝÆÕ ÂÓ (ìèí) 4,21; 1H ßÌÐ (d6-ÄÌÑÎ) δ
0,80 (t, 3Í), 1,38-1,63 (m, 2H), 1,79-1,90 (m, 1Í), 2,02-2,14 (m, 1H), 2,34 (s, 3H),
2,51-2,57 (m, 1H), 2,63-2,84 (m, 2H), 2,91 (t, 2H), 3,19-3,25 (m, 1H), 3,49 (s,
2,3H), 3,58 (s, 0,7H), 4,22 (t, 2H), 7,00 (s, 1H), 7,21 (s, 1H), 7,43-7,51 (m, 3Í), 7,85-7,90 (m, 2H).

Ñòàäè  4. Ïðè ñòàíäàðòíûõ óñëîâè õ ãèäðîëèçà ñëîæíûé ýôèð, ïîëó÷åííûé íà ñòàäèè 3,
ïðåâðàùàþò â êèñëîòó (ñìåñü äèàñòåðåîèçîìåðîâ 3:2): ÝÐ-ÌÑ m/z 440 (Ì+Í)+; ÂÝÆÕ ÂÓ
(ìèí) 3,69; 1H ßÌÐ (d6-ÄÌÑÎ) δ 0,83 (t, 3Í), 2,34 (s, 3Í), 2,92 (t, 2H), 4,21 (t, 2H),
7,00-7,02 (d, 1H), 7,12 (s, 0,24H), 7,21 (s, 0,37H), 7,47-7,48 (m, 3H), 7,87-7,90 (m, 2H).

Ïðèìåð 27
Ïîëó÷åíèå ýòèë-2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-ïåíòàíîàòà

Âûñóøåííóþ â ñóøèëüíîì øêàôó êðóãëîäîííóþ êîëáó îáúåìîì 15 ìë è ñòåðæåíü äë 
ïåðåìåøèâàíè  îõëàæäàþò â òîêå Ar (ãàçîîáðàçíîãî) è â íåå ïîìåùàþò ýòèë-2-{5-[2-(5-
ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1 Í-èíäåí-1-èë}-àöåòàò (0,070 ã,
0,17 ììîëü), à çàòåì ïðèáàâë þò 0,2 ìë THF. Çàòåì ðàñòâîð ïðè ïåðåìåøèâàíèè
îõëàæäàþò äî -78°Ñ, à ïîñëå ýòîãî ïî êàïë ì ïðèáàâë þò ëèòèé-áèñ(òðèìåòèëñèëèë)-àìèä
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(1,0 Ì ðàñòâîð â ãåêñàíå, 0,86 ìë, 0,86 ììîëü). Ïîñëå çàâåðøåíè  ïðèáàâëåíè 
îñíîâàíè  ðàñòâîð ïåðåìåøèâàþò ïðè -78°Ñ â òå÷åíèå 1 ÷, çàòåì ñ ïîìîùüþ øïðèöà
ïðèáàâë þò éîäïðîïàí (0,142 ã, 0,86 ììîëü). Çàòåì ñîäåðæèìîå ìåäëåííî íàãðåâàþò äî
êîìíàòíîé òåìïåðàòóðû è âûäåðæèâàþò â òå÷åíèå 1 ÷. Ñîäåðæèìîå êîëáû âûëèâàþò â 5 ìë
NH4Cl (âîäíûé ðàñòâîð), çàòåì ýêñòðàãèðóþò ñ ïîìîùüþ ýòèëàöåòàòà (3×10 ìë).
Îðãàíè÷åñêèå ñëîè îáúåäèí þò è ñóøàò íàä Na2SO4 è êîíöåíòðèðóþò â âàêóóìå, ïîëó÷à 
3,0 ìã (âûõîä 4,0%) áåñöâåòíîé ïëåíêè. Õàðàêòåðèñòèêè ïðîäóêòà: 1H ßÌÐ (300
ÌÃö, d6-àöåòîí) δ 7,96 (dd, 8,1, 1,5 Ãö, 2Í), 7,48 (m, 3Í), 6,99 (d, 8,4 Ãö, 1Í), 6,79
(d, 2,7 Ãö, 1Í), 6,70 (dd, 8,1, 2,7 Ãö, 1Í), 4,22 (t, 6,9 Ãö, 2Í), 4,11 (q, 7,2 Ãö,
2Í), 3,33 (q, 6,6 Ãö, 1Í), 2,94 (t, 6,9 Ãö, 2Í), 2,78 (m, 3Í), 2,54 (m, 1Í), 2,39 (s,
3Í), 2,14 (m, 2Í), 1,91 (m, 1H), 1,63 (qt, 10, 2, 3,9 Ãö, 2Í), 1,21 (t, 7,2 Ãö, 3Í),
0,852 (t, 7,5 Ãö, 3Í); ìàññ-ñïåêòðîñêîïè  äàåò ÌÍ+=448,2 (ðàññ÷èòàííà  ìîëåêóë ðíà 
ìàññà Ñ28Í33NO4=447,57).

Ïðèìåð 28
Ïîëó÷åíèå 2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-ïåíòàíîâîé êèñëîòû

Ãèäðîëèç ïðîäóêòà, ïîëó÷åííîãî â Ïðèìåðå 27, ñïîñîáîì, îïèñàííûì âûøå â Ïðèìåðå 2,
äàåò ïðîäóêò ñî ñëåäóþùèìè õàðàêòåðèñòèêàìè. 1H ßÌÐ (300 ÌÃö, d6-àöåòîí); δ 7,96 (dd,
8,1, 1,5 Ãö, 2Í), 7,48 (m, 3Í), 7,10 (d, 8,4 Ãö, 1H), 6,79 (d, 2,7 Ãö, 1H), 6,71 (dd,
8,1, 2,7 Ãö, 1H), 4,22 (t, 6,9 Ãö, 2Í), 3,40 (m, 1H), 2,91 (t, 6,9 Ãö, 2Í), 2,74 (m,
1Í), 2,58 (m, 1Í), 2,39 (s, 3Í), 2,26 (m, 1Í), 2,11 (m, 1Í), 1,95 (m, 2H), 1,84 (m,
1Í), 1,62 (m, 2H), 0,859 (td, 6,9, 1,5 Ãö, 3Í); ìàññ-ñïåêòðîñêîïè  äàåò MH+=420,1
(ðàññ÷èòàííà  ìîëåêóë ðíà  ìàññà Ñ26Í29NO4=419,51).

Ïðèìåð 29
Ïîëó÷åíèå 2-{6-áðîì-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-áóòàíîâîé êèñëîòû ÷åðåç ìåòèë-2-(6-áðîì-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-
èë)-áóòàíîàò

è

Ñòàäè  1. Ðàñòâîð áðîìà (0,032 ìë, 0,60 ììîëü) â äèîêñàíå (3 ìë) îõëàæäàþò äî 0°Ñ â
òå÷åíèå 15 ìèí, ïîñëå ÷åãî ïðèáàâë þò ðàñòâîð ìåòèëîâîãî ýôèðà 2-(5-ãèäðîêñèèíäàí-1-
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èë)-ìàñë íîé êèñëîòû (141 ìã, 0,60 ììîëü) â äèîêñàíå (3 ìë). ×åðåç 5 ìèí áàíþ ñî
ëüäîì óäàë þò è ðåàêöèîííóþ ñìåñü ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå
4 ÷. Ðàñòâîðèòåëü óäàë þò íà ðîòîðíîì èñïàðèòåëå. Îñòàòîê î÷èùàþò ñ ïîìîùüþ
õðîìàòîãðàôèè íà êîëîíêå (8% EtOAc â ãåêñàíå) è ïîëó÷àþò ìîíîáðîìèðîâàííûé
ïðîìåæóòî÷íûé ïðîäóêò (À) (145 ìã, 77%) è äèáðîìèðîâàííûé ïðîìåæóòî÷íûé ïðîäóêò (Â)
(20 ìã) â âèäå áåñöâåòíîãî ìàñëà. A:Rf=0,46 (4:1 ãåêñàí:EtOAc); ÃÕ-ÌÑ (+Cl): m/z=313
(Ì+); 1H ßÌÐ (ÄÌÑÎ-d6}: δ 0,840 (m, 3H), 1,511 (m, 2Í), 1,905 (m, 1Í), 2,091 (m, 1H),
2,410-2,793 (m, 3Í), 3,212 (m, 1H), 3,505 è 3,512 (s, 3Í), 6,713 è 6,753 (s, 1H),
7,034 è 7,274 (s, 1H), 9,932 è 9,934 (s, ÎÍ).

Â:Rf=0,30 (4:1 ãåêñàí:EtOAc); ÃÕ-ÌÑ(+Cl): m/z=393 (M+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,817 (m,
3Í), 1,459-1,596 (m, 2H), 1,910 (m, 1H), 2,101 (m, 1H), 2,433-2,768 (m, 3Í), 3,371
(m, 1H), 3,400 è 3,596 (s, 3Í), 7,168 è 7,357 (s, 1H), 9,535 è 9,542 (s, ÎÍ).

Ñòàäè  2. Ê ðàñòâîðó (À), ïîëó÷åííîìó íà ñòàäèè 1 âûøå (118 ìã, 0,38 ììîëü), â DMF
(3,8 ìë) ïðè 0°Ñ ïðèáàâë þò NaH (60% â ìèíåðàëüíîì ìàñëå, 30 ìã). ×åðåç 1 ÷ ïðèáàâë þò
ìåçèëàò, ïîëó÷åííûé íà ñòàäèè 1, Ïðèìåð 26. Ñìåñü íàãðåâàþò äî 50°Ñ â òå÷åíèå 30 ÷.
Ðàñòâîð ðàçáàâë þò âîäîé è çàòåì òðèæäû ýêñòðàãèðóþò ýòèëàöåòàòîì. Îáúåäèíåííûå
îðãàíè÷åñêèå ñëîè ïðîìûâàþò âîäîé è ðàññîëîì, çàòåì ñóøàò (Na2SO4) è êîíöåíòðèðóþò.
Îñòàòîê î÷èùàþò ñ ïîìîùüþ õðîìàòîãðàôèè íà êîëîíêå (10% ýòèëàöåòàò â ãåêñàíå) è
ïîëó÷àþò ïðîäóêò (63 ìã, 34%); Rf=0,46 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=498 (ÌÍ+); 1H
ßÌÐ (ÄÌÑÎ-d6): δ 0,847 (m, 3H), 1,468 (m, 2H), 1,812 (m, 1H), 2,146 (m, 1H), 2,340
(s, 3H), 2,525-2,788 (m, 3H), 2,902 (m, 2H), 3,236 (m, 1H), 3,481 è 3,586 (s, 3H),
4,211 (m, 2H), 6,969 (s, 1H), 7,347 è 7,386 (s, 1H), 7,452 (m, 3H), 7,833 (m, 2H).

Ñòàäè  3. Ê ðàñòâîðó ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 2 (5,6 ìã), â ìåòàíîëå
ïðèáàâë þò 3 í. ÊÎÍ (1 ìë), à çàòåì ïðèáàâë þò THF, ïîêà ìóòíûé ðàñòâîð íå ñòàíåò
ïðîçðà÷íûì. Ñìåñü êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå íî÷è. Äë  óñòàíîâëåíè 
çíà÷åíè  ðÍ, ðàâíîãî 2, ïðèáàâë þò êîíöåíòðèðîâàííóþ HCl, çàòåì òðèæäû ýêñòðàãèðóþò
ýòèëàöåòàòîì. Îðãàíè÷åñêèå ñëîè îáúåäèí þò, ñóøàò è êîíöåíòðèðóþò è ïîëó÷àþò áåëîå
òâåðäîå âåùåñòâî (4 ìã). Rf=0,18 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=484 (ÌÍ+); 1H ßÌÐ
(ÄÌÑÎ-d6): δ 0,832 (m, 3H), 1,468 (m, 2H), 1,812 (m, 1H), 2,146 (m, 1H), 2,405 (m,
1H), 2,788 (m, 2H), 2,904 (m, 2H), 3,015 (m, 1H), 3,136 è 3,138 (s, 3H), 4,209 (m,
2H), 6,987 è 7,344 (s, 1H), 6,972 è 7,251 (s, 1H), 7,487 (m, 3H), 7,882 (m, 2H).

Ïðèìåð 30
Ïîëó÷åíèå 2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-6-ôåíèë-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-áóòàíîâîé êèñëîòû ÷åðåç ìåòèë-2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-
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ýòîêñè]-6-ôåíèë-2,3-äèãèäðî-1Í-èíäåí-1-èë}-áóòàíîàò

Ñòàäè  1. Ñìåñü ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 2, Ïðèìåð 29, è Pd(PPh3)4 â THF (1,5
ìë) ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 30 ìèí. Ê ðàñòâîðó çàòåì
ïðèáàâë þò ôåíèëáîðîíîâóþ êèñëîòó (13,2 ìã, 0,108 ììîëü) è 2 í. NaOH. Ñìåñü êèï ò ò ñ
îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 14 ÷. Ðàñòâîðó äàþò îõëàäèòüñ , ðàçáàâë þò âîäîé è
òðèæäû ýêñòðàãèðóþò ýòèëàöåòàòîì. Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ïðîìûâàþò
ðàññîëîì è ñóøàò íàä ñóëüôàòîì íàòðè . Íåî÷èùåííûé ïðîäóêò î÷èùàþò ñ ïîìîùüþ
õðîìàòîãðàôèè íà êîëîíêå, ýëþèðó  5% ýòèëàöåòàòîì â ãåêñàíå, è ïîëó÷àþò èñêîìûé
ïðîäóêò (8,6 ìã). Rf=0,48 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=496 (MH+); 1H ßÌÐ
(ÄÌÑÎ-d6): δ 0,804 (m, 3H), 1,541 (m, 2H), 1,880 (m, 1H), 1,987 (m, 1H), 2,090 (s,
3H), 2,247-2,698 (m, 3H), 2,791 (m, 2H), 3,199 (m, 1H), 3,524 è 3,537 (s, 3H), 4,190
(m, 2H), 6,970 (s, 1H), 7,062 (s, 1H), 7,275 (m, 5H), 7,472 (m, 3H), 7,868 (m, 2H).

Ñòàäè  2. Ñëîæíûé ýôèð ãèäðîëèçóþò ïî ìåòîäèêàì, îïèñàííûì âûøå, è ïîëó÷àþò
ïðîäóêò: Rf=0,16 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=482 (ÌÍ+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,923
(m, 3H), 1,504 (m, 2H), 1,812 (m, 1H), 2,146 (m, 1H), 2,188 (s, 3H), 2,334 (m, 2H),
2,432 (m, 2H), 2,539 (m, 1H), 2,625 (m, 1H), 4,287 (m, 2H), 7,059 (s, 1H), 7,160 (s,
1H), 7,351 (m, 5H), 7,544 (m, 3H), 7,971 (m, 2H).

Ïðèìåð 31
Ïîëó÷åíèå ìåòèë-2-{6-(4-õëîðôåíèë)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-

2,3-äèãèäðî-1Í-èíäåí-1-èë}-áóòàíîàòà
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Ñìåñü ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 2, Ïðèìåð 29 (71,4 ìã, 0,14 ììîëü), NaHCO3

(14,3 ìã, 0,17 ììîëü), 4-õëîðôåíèëáîðîíîâîé êèñëîòû (26,8 ìã, 0,17 ììîëü) â
äèìåòèëîâîì ýôèðå ýòèëåíãëèêîë  (1,5 ìë) è âîäå (0,4 ìë) äåãàçèðóþò â òå÷åíèå 20 ìèí.

Çàòåì ê ðàñòâîðó ïðèáàâë þò Pd(dppf)Cl2. Ñìåñü êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì â
òå÷åíèå 2 ñóòîê. Çàòåì ñìåñü êîíöåíòðèðóþò è î÷èùàþò ñ ïîìîùüþ õðîìàòîãðàôèè íà
êîëîíêå (10% EtOAc â ãåêñàíå) è ïîëó÷àþò èñêîìûé ïðîäóêò (25 ìã). Rf=0,51 (2:1 ãåêñàí:
EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=530 (MH+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,841 (m, 3H), 1,557 (m, 2H),
1,888 (m, 1H), 1,987 (m, 1H), 2,146 (s, 3H), 2,247-2,698 (m, 3H), 2,791 (m, 2H),
3,214 (m, 1H), 3,487 è 3,5538 (s, 3H), 4,189 (m, 2Í), 6,993 (s, 1H), 7,080 (s, 1H),
7,308 (s, 4H), 7,493 (m, 3H), 7,868 (m, 2H).

Ïóòåì èñïîëüçîâàíè  ìåòîäèê, îïèñàííûõ â Ïðèìåðàõ 26-31, ñ ïðèìåíåíèåì äðóãèõ
ïîäõîä ùèõ èñõîäíûõ âåùåñòâ ïîëó÷àþò è õàðàêòåðèçóþò ñëåäóþùèå âåùåñòâà:

Ïðèìåð 32
2-{6-(4-Õëîðôåíèë)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}áóòàíîâà  êèñëîòà

ÝÐ ÆÕ-ÌÑ: m/z=516 (ÌÍ+); 1Í ßÌÐ (ÄÌÑÎ - d6): δ 0,847 (m, 3H), 1,557 (m, 2H), 1,888
(m, 1H), 1,987 (m, 1H), 2,137 (s, 3H), 2,247-2,687 (m, 3H), 2,819 (m, 2H), 3,234 (m,
1H), 4,187 (m, 2H), 6,994 (s, 1H), 7,089 (s, 1H), 7,298 è 7,308 (m, 4H), 7,484 (m,
3H), 7,869 (m, 2H).

Ïðèìåð 33
Ìåòèë-2-{6-ìåòèë-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-áóòàíîàò

Rf=0,23 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=434 (ÌÍ+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,804 (m,
3H), 1,522 (m, 2H), 1,830 (m, 1H), 1,987 (m, 1H), 2,037 (s, 3H), 2,335 (s, 3H), 2,410
- 2,550 (m, 3H), 2,901 (m, 2H), 3,146 (m, 1H), 3,507 (s, 3H), 4,163 (m, 2H), 6,777
(s, 1H), 6,939 (s, 1H), 7,483 (m, 3H), 7,875 (m, 2H).

Ïðèìåð 34
2-{6-Ìåòèë-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-áóòàíîâà  êèñëîòà
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Rf=0,31 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=420 (MH+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,827 (m,
3Í), 1,508 (m, 2H), 1,828 (m, 1Í), 1,987 (m, 1H), 2,017 (s, 3Í), 2,333 (s, 3H), 2,410-
2,550 (m, 3Í), 2,894 (m, 2H), 3,146 (m, 1H), 4,116 (m, 2H), 6,773 (s, 1H), 6,942 (s,
1H), 7,467 (m, 3Í), 7,880 (m, 2H).

Ïðèìåð 35
Ìåòèë-2-[5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-6-(2-òèåíèë)-2,3-äèãèäðî-

1Í-èíäåí-1-èë]-áóòàíîàò

Rf=0,60 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=502 (ÌÍ+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,801 (m,
3Í), 1,535 (m, 2H), 1,891 (m, 1H), 1,987 (m, 1H), 2,299 (s, 3H), 2,410-2,550 (m, 3Í),
2,988 (m, 2H), 3,146 (m, 1H), 3,506 (s, 3Í), 4,337 (m, 2H), 7,011-7,041 (m, 2H),
7,405-7,493 (m, 5H), 7,884 (m, 2H).

Ïðèìåð 36
2-[5-[2-(5-Ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-6-(2-òèåíèë)-2,3-äèãèäðî-1Í-

èíäåí-1-èë]-áóòàíîâà  êèñëîòà

Rf=0,18 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=488 (ÌÍ+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,801 (m,
3Í), 1,535 (m, 2H), 1,891 (m, 1H), 1,987 (m, 1H), 2,299 (s, 3H), 2,410-2,550 (m, 3Í),
2,988 (m, 2H), 3,146 (m, 1H), 4,337 (m, 2H), 7,078 (m, 2H), 7,472 (m, 5H), 7,896 (m, 2H).

Ïðèìåð 37
Ìåòèë-2-{4,6-äèáðîì-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-áóòàíîàò
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Rf=0,35 (4:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=578 (MH+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,847 (m,
3Í), 1,468 (m, 2H), 1,812 (m, 1Í), 2,146 (m, 1H), 2,350 (s, 3H), 2,407-2,788 (m, 3Í),
2,982 (m, 2H), 3,225 (m, 1H), 3,480 è 3,588 (s, 3Í), 4,145 (m, 2H), 7,276 (s, 1H),
7,458 (m, 3Í), 7,866 (m, 2H).

Ïðèìåð 38
2-[4,6-Äèáðîì-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-

1-èë]-áóòàíîâà  êèñëîòà

Rf=0,17 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-ÌÑ: m/z=564 (ÌÍ+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,847 (m,
3Í), 1,468 (m, 2H), 1,812 (m, 1H), 2,146 (m, 1H), 2,361 (s, 3H), 2,414-2,781 (m, 3Í),
2,995 (m, 2H), 3,123 (m, 1H), 4,125 (m, 2H), 7,345 (s, 1H), 7,437 (m, 3H), 7,886 (m, 2H).

Ïðèìåð 39
Ïîëó÷åíèå 2-{6-àöåòèë-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë}-ýòîêñè]-2,3-äèãèäðî-

1Í-èíäåí-1-èë}-áóòàíîâîé êèñëîòû ÷åðåç ìåòèë-2-(6-àöåòèë-5-ìåòîêñè-2,3-äèãèäðî-1Í-
èíäåí-1-èë)-áóòàíîàò

Ñòàäè  1. Ê ðàñòâîðó Aids (103 ìã, 0,78 ììîëü) â ìåòèëåíõëîðèäå (2,5 ìë) ïðè 0°Ñ
ïðèáàâë þò àöåòèëõëîðèä (0,044 ìë, 0,63 ììîëü), à çàòåì ïî êàïë ì ïðèáàâë þò ðàñòâîð
ìåòèë-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èëáóòàíîàòà (130 ìã, 0,52 ììîëü) â
ìåòèëåíõëîðèäå (2,7 ìë). Ñìåñü ïåðåìåøèâàþò ïðè 0°Ñ â òå÷åíèå 15 ìèí. Áàíþ ñî ëüäîì
óäàë þò è ñìåñü ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 16 ÷. Ñìåñü
âûëèâàþò íà ëåä è ïðèáàâë þò 4 êàïëè êîíöåíòðèðîâàííîé HCl. Ýòó ñìåñü äâàæäû
ýêñòðàãèðóþò ìåòèëåíõëîðèäîì. Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ïðîìûâàþò âîäîé, 0,05
í. NaOH è âîäîé. Îðãàíè÷åñêèé ñëîé ñóøàò, êîíöåíòðèðóþò è î÷èùàþò ñ ïîìîùüþ
õðîìàòîãðàôèè ñ èñïîëüçîâàíèåì 10% EtOAc: ãåêñàí è ïîëó÷àþò èñêîìûé ïðîäóêò (103 ìã,
68%). Rf=0,28 (4:1 ãåêñàí:EtOAc); ÃÕ-ÌÑ (+Cl): m/z=291 (Ì+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,840
(m, 3Í), 1,536 (m, 2H), 1,876 (m, 1H), 2,108 (m, 1H), 2,505 (s, 3Í), 2,521 (m, 1H),
2,760-2,889 (m, 2H), 3,236 (m, 1H), 3,511 è 3,589 (s, 3Í), 3,836 (s, 3Í), 7,012 è
7,253 (s, 1H), 7,440 (s, 1H).

Ñòàäè  2. Ê ðàñòâîðó AlCl3 (238 ìã, 1,77 ììîëü) â ÑÍ2Cl2 (1 ìë) ïðèáàâë þò ïðîäóêò,
ïîëó÷åííûé íà ñòàäèè 1 (103 ìã, 0,35 ììîëü), â CH2Cl2 (2 ìë). Ñìåñü îõëàæäàþò äî 0°Ñ â
òå÷åíèå 5 ìèí, çàòåì ìåäëåííî ïðèáàâë þò EtSH (0,13 ìë, 1,77 ììîëü). Ñìåñü
ïåðåìåøèâàþò ïðè ýòîé òåìïåðàòóðå â òå÷åíèå 4,5 ÷. Çàòåì ñìåñü âûëèâàþò â âîäó ñî
ëüäîì, ïåðåìåøèâàþò â òå÷åíèå 10 ìèí è äâàæäû ýêñòðàãèðóþò ñ ïîìîùüþ CH2Cl2.
Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ïðîìûâàþò âîäîé, ñóøàò íàä ñóëüôàòîì íàòðè  è
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êîíöåíòðèðóþò è ïîëó÷àþò ïðîäóêò (86 ìã, 89%). Rf=0,51 (4:1 ãåêñàí:EtOAc); ÃÕ-ÌÑ (+Cl):
m/z=276 (M+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,841 (m, 3Í), 1,574 (m, 2H), 1,888 (m, 1H), 2,094
(m, 1H), 2,585 (s, 3Í), 2,639 (m, 1H), 2,729-2,847 (m, 2H), 3,244 (m, 1H), 3,513 è
3,628 (s, 3Í), 6,774 è 7,503 (s, 1H), 6,792 è 7,715 (s, 1H), 12,117 è 12,143 (s, 1H).

Ñòàäè  3. Ñî÷åòàíèå ñëîæíîãî ýôèðà ãèäðîêñèèíäåíóêñóñíîé êèñëîòû, ïîëó÷åííîãî íà
ñòàäèè 2, ñ ìåçèëàòîì, ïîëó÷åííûì íà ñòàäèè 2, Ïðèìåð 26. ÝÐ ÆÕ-ÌÑ: m/z=462 (ÌÍ+);

Ñòàäè  4. Ãèäðîëèç ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 3, ïðîâîä ò ñïîñîáîì,
àíàëîãè÷íûì îïèñàííîìó âûøå, è ïîëó÷àþò ïðîäóêò: Rf=0,08 (2:1 ãåêñàí:EtOAc); ÝÐ ÆÕ-
ÌÑ: m/z=448 (MH+); 1H ßÌÐ (ÄÌÑÎ-d6): δ 0,848 (m, 3Í), 1,468 (m, 2H), 1,812 (m, 1H),
2,146 (m, 1H), 2,305 (s, 3Í), 2,368 (s, 3Í), 2,405 (m, 1H), 2,788 (m, 2H), 2,971 (m,
2H), 3,015 (m, 1H), 4,332 (m, 2H), 7,039 è 7,441 (s, 1H), 7,446 (s, 1H), 7,465 (m,
3Í), 7,875 (m, 2H).

Ñ èñïîëüçîâàíèåì êîìáèíàöèè îïèñàííûõ âûøå ìåòîäèê è ñ ïðèìåíåíèåì äðóãèõ
ïîäõîä ùèõ èñõîäíûõ âåùåñòâ ïîëó÷àþò ìíîæåñòâî îïèñàííûõ íèæå ñîåäèíåíèé.

Ïðèìåð 40
Ìåòèë-2-{5-[2-(2,5-äèôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-

áóòàíîàò

Âûõîä: 0,09 ã, 46%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,83-0,93 (t, 3Í), 1,55-1,78 (m, 2Í),
1,87-1,97 (m, 1Í), 2,10-2,22 (m, 1Í), 2,44-2,52 (m, 1Í), 2,67-2,80 (m, 1Í), 2,81-2,93
(m, 1Í), 3,21-3,29 (m, 1Í), 3,23-3,33 (t, 2Í), 3,62 (s, 3Í), 4,34-4,43 (t, 2Í), 6,66-
6,72 (m, 1Í), 6,76 (s, 1Í), 7,05-7,14 (d, 1Í), 7,33-7,39 (t, 1Í), 7,43-7,51 (m, 5Í),
7,78-7,84 (d, 2H), 8,06-8,12 (m, 2H).

Ïðèìåð 41
2-{5-[2-(2,5-äèôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-áóòàíîâà 

êèñëîòà
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Âûõîä: 0,07 ã, 70%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,85-0,98 (m, 3Í), 1,23-1,47 (m, 1Í),
1,57-1,78 (m, 1Í), 1,88-2,07 (m, 1Í), 2,12-2,27 (m, 1Í), 2,43-2,56 (m, 1Í), 2,68-2,97
(m, 2Í), 3,27-3,35 (t, 2Í), 3,42-3,50 (m, 1Í), 4,34-4,41 (t, 2Í), 6,66-6,73 (d, 1Í),
6,77 (s, 1Í), 7,02-7,16 (d, 1Í), 7,34-7,40 (t, 1Í), 7,43-7,52 (m, 5Í), 7,78-7,83 (d,
2Í), 8,05-8,12 (m, 2Í).

Ïðèìåð 42
Ìåòèë-2-{5-[2-(5-èçîïðîïèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-

èë}-áóòàíîàò

Âûõîä: 0,09 ã, 45%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,78-0,96 (t, 3Í), 1,26-1,32 (d, 6Í),
1,51-1,62 (m, 1Í),  1,64-1,75 (m, 1Í), 1,81-1,93 (m, 1Í), 2,07-2,21 (m, 1Í), 2,40-
2,51 (m, 1Í), 2,65-2,75 (m, 1Í), 2,77-2,98 (m, 1Í), 2,91-2,98 (t, 2Í), 3,09-3,16 (m,
1Í), 3,21-3,28 (m, 1Í), 3,62 (s, 3Í), 4,10-4,17 (t, 2Í), 6,60-6,68 (d, 1Í), 6,72 (s,
1Í), 7,01-7,13 (d, 1Í), 7,33-7,45 (m, 3Í), 7,94-8,00 (d, 2Í).

Ïðèìåð 43
2-{5-[2-(5-Èçîïðîïèë-2-Ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-

áóòàíîâà  êèñëîòà

Âûõîä: 0,08 ã, 97%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,91-0,98 (t, 3Í), 1,30-1,36 (d, 6Í),
1,58-1,79 (m, 2Í), 1,89-2,05 (m, 1Í), 2,12-2,27 (m, 1Í), 2,44-2,57 (m, 1Í), 2,69-2,80
(m, 1Í), 2,83-2,96 (m, 1Í), 2,97-3,02 (t, 2Í), 3,10-3,21 (m, 1Í), 3,24-3,32 (m, 1Í),
4,14-4,21 (t, 2Í), 6,63-6,71 (d, 1Í), 6,75 (s, 1Í), 7,04-7,16 (d, 1Í), 7,36-7,45 (m,
3Í), 7,94-8,00 (d, 2Í).

Ïðèìåð 44
Ìåòèë-2-{5-[2-(5-ýòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåíèë}-

áóòàíîàò
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Âûõîä: 0,14 ã, 60%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,85-0,91 (t, 3Í), 1,25-1,35 (t, 3Í),
1,58-1,77 (m, 2Í), 1,85-1,97 (m, 1Í), 2,10-2,22 (m, 1Í), 2,44-2,64 (m, 2Í), 2,68-2,80
(q, 2Í), 2,82-2,93 (m, 1Í), 2,95-3,01 (t, 2Í), 3,25-3,34 (m, 1Í), 3,62 (s, 3Í), 4,16-
4,25 (t, 2Í), 6,66-6,71 (d, 1Í), 6,75 (s, 1Í), 7,08-7,14 (d, 1Í), 7,38-7,46 (m, 3Í),
7,95-8,01 (m, 2Í).

Ïðèìåð 45
2-{5-[2-(5-Ýòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-

áóòàíîâà  êèñëîòà

Âûõîä: 0,05 ã, 60%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,85-0,98 (m, 3Í), 1,21-1,33 (m, 3Í),
1,37-1,54 (m, 1Í), 1,56-1,78 (m, 2Í), 1,87-2,29 (m, 2Í), 2,45-2,60 (m, 1Í), 2,69-2,79
(q, 2Í), 2,85-2,95 (m, 1Í), 2,96-3,01 (t, 2Í), 3,27-3,49 (m, 1Í), 4,14-4,23 (t, 2Í),
6,65-6,71 (d, 1Í), 6,75 (s, 1Í), 7,03-7,17 (d, 1Í), 7,38-7,46 (m, 3Í), 7,95-8,01 (d, 2Í).

Ïðèìåð 46
Ìåòèë-2-{5-[2-(2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåíèë}-áóòàíîàò

Âûõîä: 0,18 ã, 80%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,82-0,92 (t, 3Í), 1,56-1,66 (m, 1Í),
1,67-1,77 (m, 1Í), 1,88-1,99 (m, 1Í), 2,12-2,23 (m, 1Í), 2,43-2,52 (m, 1Í), 2,68-2,81
(m, 1Í), 2,84-2,97 (m, 1Í), 3,02-3,11 (t, 2Í), 3,25-3,33 (m, 1Í), 3,63 (s, 3Í), 4,21-
4,30 (t, 2Í), 6,69-6,74 (d, 1Í), 6,79 (s, 1Í), 7,11-7,16 (d, 1Í), 7,41-7,47 (m, 3Í),
7,55-7,58 (m, 1Í), 7,99-8,05 (m, 2Í).

Ïðèìåð 47
2-{5-[2-(2-Ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}áóòàíîâà  êèñëîòà

Ñòðàíèöà: 77

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

Âûõîä: 0,07 ã, 46%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,84-1,01 (m, 3Í), 1,36-1,51 (m, 1Í),
1,59-1,81 (m, 1Í), 1,88-2,00 (m, 1Í), 2,11-2,29 (m, 1Í), 2 43-2,64 (m, 1Í), 2,68-2,81
(m, 1Í), 2,82-3,00 (m, 2Í), 3,02-3,11 (t, 2Í), 3,23-3,37 (m, 1Í), 4,17-4,28 (t, 2Í),
6,66-6,74 (d, 1Í), 6,78 (s, 1Í), 7,04-7,19 (m, 1Í), 7,39-7,47 (m, 2Í), 7,55 (s, 1Í),
7,98-8,05 (m, 2Í).

Ïðèìåð 48
Ìåòèë-2-(5-[2-[2-(2,3-äèãèäðî-1-áåíçîôóðàí-6-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè]-

2,3-äèãèäðî-1Í-èíäåí-1-èë)-áóòàíîàò

Âûõîä: 0,17 ã, 58%; 1H ßÌÐ (CDCl3, 400 ÌÃö) δ 0,86-0,97 (t, 3Í), 1,41-1,53 (m, 1Í),
1,61-1,77 (m, 1Í), 1,92-2,01 (m, 1Í), 2,04-2,20 (m, 1Í), 2,40 (s, 3Í), 2,49-2,56 (m,
1Í), 2,71-2,92 (m, 2Í), 3,93-3,00 (t, 2Í), 3,21-3,32 (t, 2Í), 3,34-3,49 (m, 1Í), 3,75
(s, 3Í), 4,18-4,24 (t, 2Í), 4,54-4,70 (t, 2Í), 6,70-6,76 (d, 1Í), 6,79 (s, 1Í), 6,82-
6,89 (d, 1Í), 6,92-7,01 (d, 1Í), 7,75-7,80 (d, 1Í), 7,87 (s, 1Í).

Ïðèìåð 49
2-(5-[2-[2-(2,3-Äèãèäðî-1-áåíçîôóðàí-6-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè]-2,3-

äèãèäðî-1Í-èíäåí-1-èë)áóòàíîâà  êèñëîòà

Âûõîä: 0,10 ã, 99%; 1H ßÌÐ (CDCI3, 400 ÌÃö) δ 0,90-1,04 (t, 3Í), 1,41-1,54 (m, 1Í),
1,60-1,76 (m, 1Í), 1,83-1,97 (m, 1Í), 2,12-2,23 (m, 1Í), 2,35 (s, 3Í), 2,48-2,60 (m,
1Í), 2,69-2,90 (m, 2Í), 2,92-3,01 (t, 2Í), 3,18-3,28 (t, 2Í), 3,39-3,50 (m, 1Í), 4,08-
4,12 (t, 2Í), 4,46-4,64 (t, 2Í), 6,76-6,71 (d, 1Í), 6,73 (s, 1Í), 6,77-6,84 (d, 1Í),
7,01-7,09 (d, 1Í), 7,71-7,78 (d, 1Í), 7,83 (s, 1Í).

Ïðèìåð 50
Ïîëó÷åíèå ýòîêñè-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-óêñóñíîé êèñëîòû ÷åðåç ýòèë-[5-(áåíçèëîêñè)-2,3-äèãèäðî-1Í-èíäåí-1-èëèäåí]
(ýòîêñè)-ýòàíîàò
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Ñòàäè  1. LDA (ïîëó÷åííûé èç 11 ììîëü DIA è 11 ììîëü BuLi) ïðèáàâë þò ê ìåòèë-2-
ýòîêñèàöåòàòó (10 ììîëü) â 50 ìë THF ïðè -78°Ñ, ïåðåìåøèâàþò â òå÷åíèå 1 ÷, çàòåì
ïðèáàâë þò TMSCI (30 ììîëü). Ñìåñü êîíöåíòðèðóþò â âàêóóìå è íåïîñðåäñòâåííî
èñïîëüçóþò íà ñëåäóþùåé ñòàäèè áåç î÷èñòêè.

Ñòàäè  2. 5-Áåíçèëîêñè-1-èíäàíîí â CH2Cl2 ìë ìåäëåííî ïðèáàâë þò ê TiCl4 â CH2Cl2
(10 ìë) ïðè -78°Ñ, ïåðåìåøèâàþò ïðè -60°Ñ â òå÷åíèå 10 ìèí è îõëàæäàþò äî -78°Ñ.
Ïðîäóêò, ïîëó÷åííûé íà ñòàäèè 1, â CH2Cl2 (5 ìë) ìåäëåííî ïðèáàâë þò è ïåðåìåøèâàþò â
òå÷åíèå 10 ìèí. Ðåàêöèþ îñòàíàâëèâàþò ñ ïîìîùüþ íàñûùåííîãî ðàñòâîðà Ê2ÑÎ3,
ôèëüòðóþò, ýêñòðàãèðóþò ýòèëàöåòàòîì è ñóøàò íàä ñóëüôàòîì íàòðè . Õðîìàòîãðàôè  íà
êîëîíêå äàåò ïðîäóêò â âèäå áåñöâåòíîãî ìàñëà. ÆÕ-ÌÑ ÌÍ+=353,1, ÂÓ=4,00 ìèí; ßÌÐ
(CDCl3, 400 ÌÃö) δ 7,9 (1Í, d), 7,25 (5Í, m), 6,78 (2H, m), 4,93 (2Í, s), 4,15 (2Í,
q), 3,75 (2Í, q), 3,05 (2Í, m), 2,85 (2Í, m), 1,22 (6Í, m)

Ñòàäè  3. Ñ èñïîëüçîâàíèåì â êà÷åñòâå èñõîäíîãî âåùåñòâà ïðîäóêòà, ïîëó÷åííîãî íà
ñòàäèè 2, è ìåòîäèê, àíàëîãè÷íûõ îïèñàííûì â Ïðèìåðå 13, ñòàäèè 4-8, ïîëó÷àþò è
õàðàêòåðèçóþò èñêîìûé êîíå÷íûé ïðîäóêò: ÆÕ-ÌÑ [ÌÍ+]=422,2, ÂÓ=3,25 ìèí; ßÌÐ (CDCl3,
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400 ÌÃö) δ 8,26 (1Í, d), 7,55 (2Í, m), 7,16 (2Í, d), 6,70 (3Í, m), 4,16 (2Í, q), 3,63
(2Í, t) 3,5 (2Í, m), 3,30 (1Í, m), 3,20 (1Í, m), 2,50 (3Í, s), 1,10 (3Í, m).

Ïðèìåð 51
Ïîëó÷åíèå 2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-

èë}-áóòàíîâîé êèñëîòû ÷åðåç 2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòàíîë

Ñòàäè  1. Ê ðàñòâîðó ãèäðîêñèäà íàòðè  (8,98 ã, 224,49 ììîëü) â âîäå (112,25 ìë)
ïðèáàâë þò ïðè êîìíàòíîé òåìïåðàòóðå DL-àëàíèí (10 ã, 112,25 ììîëü). Ïîëó÷åííûé
ðàñòâîð íàãðåâàþò ïðè 75°Ñ è ìåäëåííî ïðèáàâë þò áåíçîèëõëîðèä (15,77 ã, 112,25
ììîëü). Ðåàêöèîííóþ ñìåñü íàãðåâàþò â òå÷åíèå 30 ìèí, è îõëàæäàþò äî 0°Ñ â áàíå ñî
ëüäîì. Äë  äîâåäåíè  ðÍ ïðèáàâë þò êîíöåíòðèðîâàííóþ HCl, çàòåì áåëîå òâåðäîå
âåùåñòâî îòôèëüòðîâûâàþò íà âîðîíêå ñî ñòåêë ííûì ïîðèñòûì ôèëüòðîì è ñóøàò â
âàêóóìå íàä P2O5 â òå÷åíèå íî÷è. Î÷èñòêà íå òðåáóåòñ . Ýòà ïðîöåäóðà äàåò N-
áåíçîèëàëàíèí (19,6 ã, âûõîä 90,4%) â âèäå áåëîãî òâåðäîãî âåùåñòâà. 1H ßÌÐ (ÄÌÑÎ-d6) δ
12,61 (s br, 1H), 8,64 (d, 1Í), 7,87-7,85 (m, 2H), 7,52-7,43 (m, 3H), 4,40 (q, 1Í), 1,39 (d, 3H).

Ñòàäè  2. Â ïåðâîé êîëáå N-áåíçîèëàëàíèí (2 ã, 10,35 ììîëü) ðàñòâîð þò â THF (20
ìë) è ïðèáàâë þò êàðáîíèëäèèìèäàçîë (CDI) (1,84 ã, 11,39 ììîëü). Ïîëó÷åííóþ ñìåñü
ïåðåìåøèâàþò 1 ÷ ïðè êîìíàòíîé òåìïåðàòóðå è îõëàæäàþò äî -78°Ñ. Âî âòîðîé êîëáå
ýòèëàöåòàò (3,83 ã, 43,48 ììîëü) â THF (40 ìë) îõëàæäàþò äî -78°Ñ è ïðèáàâë þò LDA (24,3
ìë, 48,51 ììîëü, 2 Ì â THF), ïðåäâàðèòåëüíî îõëàæäåííûé äî -78°Ñ. Ïîëó÷åííûé ðàñòâîð
ïåðåìåøèâàþò 30 ìèí ïðè -78°Ñ è â ïåðâóþ êîëáó ÷åðåç êàíþëþ ïðèáàâë þò ïîëó÷åííûé
åíîë ò ëèòè . Ïîëó÷åííóþ áåëóþ âçâåñü ïåðåìåøèâàþò 30 ìèí ïðè -78°Ñ è íàãðåâàþò
äî -10°Ñ. Ðåàêöèþ îñòàíàâëèâàþò ñ ïîìîùüþ íàñûùåííîãî âîäíîãî ðàñòâîðà NH4Cl. Ôàçû
ðàçäåë þò è îðãàíè÷åñêóþ ôàçó ñóøàò íàä MgSO4 è ðàñòâîðèòåëè óäàë þò ïðè ïîíèæåííîì
äàâëåíèè. Íåî÷èùåííûé ïðîäóêò èñïîëüçóþò íà ñëåäóþùåé ñòàäèè áåç î÷èñòêè. Ýòî äàåò
ýòèë-4-(áåíçîèëàìèíî)-3-îêñîïåíòàíîàò (2,6 ã, âûõîä 95,5%) â âèäå áåëîãî òâåðäîãî
âåùåñòâà. ÝÐ-ÌÑ m/z 263,4 (ÌÍ)+; ÂÝÆÕ ÂÓ (ìèí) 1,53; 1H ßÌÐ (àöåòîí-d6) δ 8,13 (s br,
1H), 7,93-7,91 (m, 2H), 7,58-7,43 (m, 3H), 4,72 (m, 1H), 4,19-4,01 (q, 2H), 3,67 (s,
2H), 1,47 (d, 3H), 1,15 (t, 3H).
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Ñòàäè  3. Ê íåî÷èùåííîé ñìåñè ýòèë-4-(áåíçîèëàìèíî)-3-îêñîïåíòàíîàòà (0,6 ã, 2,28
ììîëü) â DMF (4 ìë) ïðè êîìíàòíîé òåìïåðàòóðå ïðèáàâë þò POCl3 (1,04 ã, 6,84 ììîëü).
Ïîëó÷åííûé ðàñòâîð íàãðåâàþò ïðè 90°Ñ â òå÷åíèå 1 ÷, çàòåì îõëàæäàþò äî êîìíàòíîé
òåìïåðàòóðû è âûëèâàþò íà ëåä íà 30 ìèí. Âîäíûé ðàñòâîð îñòîðîæíî ïðèáàâë þò ê
íàñûùåííîìó âîäíîìó ðàñòâîðó NaHCO3. Ôàçû ðàçäåë þò ñ ïîìîùüþ EtOAc è
îáúåäèíåííûå îðãàíè÷åñêèå ýêñòðàêòû ñóøàò íàä MgSO4 è ðàñòâîðèòåëü óäàë þò ïðè
ïîíèæåííîì äàâëåíèè. Íåî÷èùåííûé ìàòåðèàë î÷èùàþò íà íåáîëüøîé êîëîíêå Biotage ñ
èñïîëüçîâàíèåì ãðàäèåíòà ðàñòâîðèòåë  EtOAc/ãåêñàí îò 0 äî 50%. Ýòî äàåò ýòèë-(4-
ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-àöåòàò (0,269 ã, âûõîä 48%) â âèäå æåëòîâàòîãî ìàñëà.
ÝÐ-ÌÑ m/z 246,2 (ÌÍ)+; ÂÝÆÕ ÂÓ (ìèí) 2,77; 1H ßÌÐ (COCl3) δ 8,01-7,98 (m, 2H), 7,45-
7,41 (m, 3H), 4,20 (q, 2Í), 3,71 (s, 2H), 2,21 (s, 3H), 1,28 (t, 3H).

Ñòàäè  4. Ê ýòèë-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-àöåòàòó (0,922 ã, 3,76 ììîëü) â
THF (6 ìë) ïðè êîìíàòíîé òåìïåðàòóðå ïðèáàâë þò LiBH4 2M/THF (9,41 ìë, 4,70 ììîëü).
Ðåàêöèîííóþ ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è ïðè êîìíàòíîé òåìïåðàòóðå, çàòåì
îáðàáàòûâàþò ñ ïîìîùüþ 2 í. HCl äî ðÍ 7. Ðàñòâîðèòåëü THF óäàë þò ïðè ïîíèæåííîì
äàâëåíèè, ïðèáàâë þò EtOAc è ðàçäåë þò ôàçû. Îáúåäèíåííûå îðãàíè÷åñêèå ýêñòðàêòû
ñóøàò íàä MgSO4 è ðàñòâîðèòåëü êîíöåíòðèðóþò â âàêóóìå. Íåî÷èùåííûé ìàòåðèàë
î÷èùàþò íà êîëîíêå Biotage ñ èñïîëüçîâàíèåì ãðàäèåíòà ñìåñè ðàñòâîðèòåëåé
EtOAc/ãåêñàí îò 10 äî 100%. Ýòî äàåò 2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòàíîë
(0,193 ã, âûõîä 25%) â âèäå áåñöâåòíîãî ìàñëà. ÝÐ-ÌÑ m/z 204,2 (ÌÍ)+; ÂÝÆÕ ÂÓ (ìèí)
2,02; 1H ßÌÐ (àöåòîí-d6) δ 7,98-7,95 (m, 2H), 7,52-7,42 (m, 3H), 3,95 (s br, 1H), 3,82
(t, 2H) m, 2,90 (t, 2H), 2,13 (s, 3H).

Ñòàäè  5. DEAD (0,84 ìë, 5,28 ììîëü) â THF (1,5 ìë) ìåäëåííî ïðèáàâë þò ê ðàñòâîðó
ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 3 (4,95 ììîëü), ìåòèë-5-ãèäðîêñè-2,3-äèãèäðîèíäåí-1-
èë-2-áóòàíîàòó (0,78 ã, 3,3 ììîëü), PPh3 (1,4 ã, 5,28 ììîëü) â THF (13 ìë). Ñìåñü
ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå íî÷è. Ñìåñü ôèëüòðóþò, ïðîìûâàþò
âîäîé, ðàññîëîì, ñóøàò íàä ñóëüôàòîì íàòðè  è êîíöåíòðèðóþò. Õðîìàòîãðàôè  íà
êîëîíêå äàåò ïðîäóêò â âèäå áåñöâåòíîãî ìàñëà. ÆÕ-ÌÑ [Ñ26Í29NO4Í]+=420,4, ÂÓ=4,00
ìèí; 1H ßÌÐ (CDCl3): δ 7,9 (2H, d), 7,45 (2H, dd), 7,1 (d), 6,6-6,8 (3Í, m), 4,2 (2Í,
t), 3,62 (3Í, s), 3,3 (1Í, m), 3,15 (2Í, t), 2,6-3,0 (2Í, m), 2,5 (1Í, m), 2,21 (3Í,
s), 1,95 (1Í, m), 1,56-1,6 (3Í, br, m), 0,88 (3Í, t).
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Ñòàäè  6. ÊÎÍ (0,5 ìë, 3 N) ïðèáàâë þò ê ðàñòâîðó ïðîäóêòà, ïîëó÷åííîãî íà ñòàäèè 4
(42 ìã, 0,1 ììîëü), â THF/MeOH (1 ìë, THF:ÌåÎÍ 8:2). Ñìåñü ïåðåìåøèâàþò ïðè 70°Ñ â
òå÷åíèå 6 ÷, çàòåì îõëàæäàþò. Çíà÷åíèå ðÍ äîâîä ò äî 4 ñ ïîìîùüþ 1 í. HCl. Ñìåñü
ýêñòðàãèðóþò ýòèëàöåòàòîì (3×2 ìë). Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ñóøàò íàä
ñóëüôàòîì íàòðè  è êîíöåíòðèðóþò â âàêóóìå. Õðîìàòîãðàôè  íà êîëîíêå (2:8 ãåêñàí:
ýòèëàöåòàò) äàåò ïðîäóêò â âèäå áåëîãî òâåðäîãî âåùåñòâà (33 ìã, 81%). ÆÕ-ÌÑ
[C25H27NO4H]+=406,3, ÂÓ=3,37 ìèí; 1H ßÌÐ (CDCl3): δ 8,0 (2Í, d), 7,45 (2Í, dd), 7,15
(1Í, d), 6,7-6,8 (3Í, m), 4,2 (2Í, t), 3,3 (1Í, m), 3,15 (2Í, t), 2,6-3,0 (2Í, m),
2,5 (1Í, m), 2,21 (3Í, s), 1,95 (1Í, m), 1,56-1,6 (3Í, br, m), 0,88 (3Í, t)

Ïóòåì èñïîëüçîâàíè  ìåòîäèêè, îïèñàííîé âûøå â Ïðèìåðå 51, ñ ïðèìåíåíèåì äðóãèõ
ïîäõîä ùèõ èñõîäíûõ âåùåñòâ ïîëó÷àþò è õàðàêòåðèçóþò ñëåäóþùèå âåùåñòâà:

Ïðèìåð 52

ÆÕ-ÌÑ [C26H29NO4H]+=420,3, ÂÓ=3,52 ìèí; 1H ßÌÐ (CDCl3): δ 7,87 (2Í, d), 7,25 (2Í,
dd), 7,1 (1Í, d), 6,6-6,8 (3Í, m), 4,2 (2Í, t), 3,45 (1Í, m), 3,30 (1Í, m), 3,15 (2Í,
t), 2,7-3,0 (2Í, m, br), 2,5 (1Í, m), 2,4 (3Í, s) 1,95 (1Í, m), 1,56-1,60 (3Í, br, m), 0,88 (3Í, t)

Ïðèìåð 53
2-{5-[2-(4-Ìåòèë-2-ïðîïèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-

áóòàíîâà  êèñëîòà

ÆÕ-ÌÑ [C22H29NO4H]+=372,3, ÂÓ=3,16 ìèí; 1H ßÌÐ (CDCl3): δ 7,1 (1Í, d), 6,6 (2Í,
d), 4,2 (2Í, t), 3,3 (1Í, m), 3,3 (1Í, m), 2,8 (2Í, t), 2,7 (1Í, m), 2,6 (2Í, t), 2,4
(2Í, m), 2,2 (3Í, s), 2,0-1,8 (2Í, br, m), 0,88 (3Í, t).

Ïóòåì èñïîëüçîâàíè  ìåòîäèê, îïèñàííûõ âûøå â Ïðèìåðàõ 1-53, ñ ïðèìåíåíèåì äðóãèõ
ïîäõîä ùèõ èñõîäíûõ âåùåñòâ àíàëîãè÷íûì îáðàçîì ïîëó÷àþò ñîåäèíåíè  ôîðìóëû Ia,
ïðèâåäåííûå â òàáëèöå 3.

Òàáëèöà 3
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Ïðèìåðû ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû (Ia)

Ïðèìåð ¹ R R1 R2 R3 R4 R5 x ÆÕ-ÌÑ [M+H]+ èëè ßÌÐ

54 Í Et H Me PhOCH2- H O 436,2

55 Í Et H Me PhCH2- H o 420

56 Í H H Me Ph H î 378,2

57 Me Ph(CH2)3- H Me Ph H î 3,45/3,52 (t, 3Í), 4,10 (t, 2H), 7,3 (m, 3Í), 7,83 (d, 2H)

58 Et EtO2C- H Me Ph H î 478,2

59 Et Et H Me Ph H î 434,3

Ïðèìåð ¹ R R1 R2 R3 R4 R5 X ÆÕ.ÍÑ [Ì+Í]+ èëè ßÌÐ

60 Í ÌåÎ H Me Ph H O 3,30 (s, 3H), 4,04 (d, 1H), 7,98 (m, 2Í)

61 Et EtO H Me Ph H O 450,3

62 Í CF3ÑÍ2- H Me Ph H Î 2,51 (s, 3H), 4,36 (m, 2H), 8,32 (m, 2Í)

63 Et CF3ÑÍ2- H Me Ph H Î 1,18 (t, 3H), 4,21 (t, 2H), 7,98 (d,2H)

64 Me ñóñ-Pr H Me Ph H Î 432,3

65 Í ñóñ-Pr H Me Ph H Î 0,02 (m, 1H), 0,12 (m, 1H), 4,18 (m, 2H), 7,94 (m, 2H)

66 Í H Me Ph H Î 512,3

67 Í Et H Me Ph H S 422,3

68 Í H Me Ph H Î 526,4

69 Í Et H Me Ph H S 422,3

70 Me Et H Me Ph H S

71 Me Et H Me Ph H Î 0,82 (t, 3H), 3,54 (s, 3H), 4,16 (t, 2H), 7,90 (m, 2H)

72 Í Et H i-Pr Ph H Î 434,3

73 Í Et H Ph Ph H Î 468,3

74 Í Me H Me Ph H S 422,3

75 Me Me H Me Ph H S

76 Me Et MeC(O) Me Ph H Î 462,4

77 Me Et 4-MeO-Ph Me Ph H Î 526,4

78 Í Et 4-MeO-Ph Me Ph H Î 512,3

79 Me Et 4-ïèðèäèë Me Ph H Î 497,3

Ïðèìåð ¹ R R1 R2 R3 R4 R5 X ÆÕ-ÌÑ [Ì+Í]+ èëè ßÌÐ

80 Í Et H Me öèêëîïåíòèë H O 398

81 Í Et H Me öèêëîãåêñèë H O 412

82 Í Et H Me 4-Ph-Ph- H Î 482

83 Et EtO2Ñ- H Me 4-Me-Ph- H Î 492,3

84 Í PhCH2- H Me 4-Me-Ph- H Î 482,4

85 Et n-Bu H Me 4-Me-Ph- H Î 476,3

86 Et Me H Me 4-Me-Ph- H Î 434,3

87 Et PhCH2- H Me 4-Me-Ph- H Î 510,4

88 H Et H Me 4-MeO-Ph H Î 436,1

89 H Et H Me 4-i-Pr-Ph H Î 448,2

90 H Et H Me 4-F-PhCH2- H Î 438,3

91 H Et H Me 4-F-Ph H Î 424,3

92 H Et H Me 4-Et-Ph H Î 434,3

93 H Et H Me 4-Cl-PhOCH2- H Î 470,2

94 H Et H Me 4-Cl-Ph H Î 440
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95 Me Et H Me 4-Cl-Ph H S 470,3

96 Me Et H Me 4-Cl-Ph H S 470,3

97 H Et H Me 4-CF3-Ph H S 490,3

98 Me Et H Me 4-CF3-Ph H S 504,3

99 H Et H Me 4-CF3-Ph H Î 474,3

100 H Et H Me 4-(n-Bu)-Ph H Î 462,3

101 H Et H Me 4-(f-Bu)-Ph H Î 462,3

102 H Et H Me 3-Me-Ph H Î 420,4

103 H Et H Me 3-MeO-Ph H Î 436,3

104 H Et H Me 3-Me-5-èçîêñàçîëèë H Î 411,3

105 H Et H Me 3-F-Ph H Î 424,2

106 H Et H Me S-F-4-Me-Ph H Î 438,2

107 H Et H Me 4-F-S-Me-Ph H Î 438,3

108 Me Et H Me 3-Cl-Ph H S 470,3

Ïðèìåð ¹ R R1 R2 R3 R4 R5 x ÆÕ-ÌÑ [Ì+Í]+ èëè ßÌÐ

109 Í Et H Me 3-Cl-Ph H O 440,3

110 Í Et H Me 3-Cl-Ph H S 456,3

111 Í Et H Me Ç-CF3-Ph H O 474,2

112 Í Et H Me 3,5-(CF3)2-Ph H O 542,1

113 Í Et H Me 3,4-Me2-Ph H Î 434,3

114 Í Et H Me 3,4-Cl2-Ph H Î 474,2

115 Í Et H Me 2,3-Cl2-Ph H Î 474,1

116 Í Et H Me 3,4-(MeO)2-Ph H Î 466,3

117 Í Et H Me 3,4-ìåòèëåíäèîêñè-Ph H Î 466,3

118 Í Et H Me 2-òèåíèë H Î 412

119 Í Et H Me 2-íàôòèë H Î 456,3

120 Í Et H Me 2-Me-Ph H Î 420,3

121 Í Et H Me 2-ôóðèë H Î 396

122 Í Et H Me 2-F-Ph H Î 424,1

123 Í Et H Me 2-áåíçîòèåíèë H Î 462,2

124 Í Et H Me 2,6-F2-Ph H Î 442,2

125 Í Et H Me 3,4-F2-Ph H Î 442,2

126 Í Et H Me 2,4-Cl2-Ph H Î 473

127 Í Et H Me 1-íàôòèë H Î 456,3

128 Me Et H Me H Î 0,90 (t, 3H), 3,45 (bs, 4H), 3,74 (s, 3H)

Ïðèìåð 129
Ïîëó÷åíèå ýòèë-(5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èëèäåí)-ýòàíîàòà

Ê ðàñòâîðó 5-ìåòîêñèèíäàíîíà (150 ã, 0,91 ìîëü) â áåçâîäíîì òåòðàãèäðîôóðàíå (4,5
ë) ïðèáàâë þò öèíê (30 ìåø, 103,64 ã, 1,59 ìîëü) è õëîðèä ìåäè(I) (4,53 ã, 0,045
ìîëü). Ñóñïåíçèþ ïåðåìåøèâàþò â àòìîñôåðå Ar è êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì â
òå÷åíèå 15 ìèí; ê êèï ùåé ñ îáðàòíûì õîëîäèëüíèêîì ñìåñè ìåäëåííî ïî êàïë ì
ïðèáàâë þò ïðèìåðíî 25% ïîðöèè ýòèëáðîìàöåòàòà (133 ìë, 1,18 ìîëü). Ïîñëå òîãî, êàê
ñìåñè äàþò îõëàäèòüñ  è åå ïåðåìåøèâàþò â òå÷åíèå íî÷è ïðè êîìíàòíîé òåìïåðàòóðå,
ÒÑÕ ïîêàçûâàåò íàëè÷èå èñêîìîãî ïðîäóêòà, óêàçûâà  íà îáðàçîâàíèå
ðåàêöèîííîñïîñîáíîãî ñîåäèíåíè  öèíêà. Ïî êàïë ì ïðèáàâë þò îñòàëüíîé
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ýòèëáðîìàöåòàò; íàáëþäàþò âûäåëåíèå òåïëà (òåìïåðàòóðà â êîëáå ïîâûøàåòñ  äî
35°Ñ). ×åðåç 4 ÷ ÒÑÕ óêàçûâàåò íà çàâåðøåíèå ðåàêöèè. Ïîñëå îñåäàíè  òâåðäîãî
âåùåñòâà íà äíî êîëáû æèäêîñòü ñëèâàþò ñèôîíîì, îñòàâèâ íåáîëüøîå åå êîëè÷åñòâî,
çàêðûâàþùåå òâåðäîå âåùåñòâî. Â êîëáó ïîâòîðíî ïîìåùàþò 5-ìåòîêñèèíäàíîí (157,6 ã,
âñåãî 1,86 ìîëü), áåçâîäíûé òåòðàãèäðîôóðàí  (4,5 ë) è öèíê (80,92 ã, âñåãî 2,73
ìîëü). Ïî êàïë ì ïðèáàâë þò ýòèëáðîìàöåòàò (140 ìë, âñåãî 2,36 ìîëü). Íàáëþäàþò
âûäåëåíèå òåïëà (òåìïåðàòóðà â êîëáå ïîâûøàåòñ  äî 35°Ñ). Êîãäà ïåðåìåøèâàåìà 
ñìåñü îõëàæäàåòñ  äî êîìíàòíîé òåìïåðàòóðû, ÒÑÕ óêàçûâàåò íà çàâåðøåíèå ðåàêöèè.
Òâåðäîìó âåùåñòâó äàþò îòñòî òüñ  è æèäêîñòü ñëèâàþò ñèôîíîì. Îáúåäèíåííûå
ðåàêöèîííûå ñìåñè êîíöåíòðèðóþò â âàêóóìå äî îáúåìà, ðàâíîãî ~2 ë. Æèäêîñòü âûëèâàþò
â êîëè÷åñòâî 1 N âîäíîãî ðàñòâîðà õëîðèñòîâîäîðîäíîé êèñëîòû (îõëàæäåííîãî âîäîé ñî
ëüäîì), äîñòàòî÷íîå äë  äîâåäåíè  çíà÷åíè  ðÍ äî 1. Ïðîäóêò ýêñòðàãèðóþò ñ ïîìîùüþ
ýòèëàöåòàòà (2×1 ë, 1×500 ìë). Îáúåäèíåííûå ýêñòðàêòû ïðîìûâàþò âîäîé, ðàññîëîì (ïî 1
ë êàæäîãî), ñóøàò íàä ñóëüôàòîì íàòðè , ôèëüòðóþò è êîíöåíòðèðóþò â âàêóóìå è
ïîëó÷àþò òåìíî-êðàñíîå ìàñëî, êîòîðîå ïîñòåïåííî çàòâåðäåâàåò (438,3 ã; òåîðåòè÷åñêèé
âûõîä = 432 ã). 1H ßÌÐ (CDCl3): δ 7,5 (d, 1H), 6,8 (m, 2H), 6,2 (t, 1Í), 4,2 (q, 2H),

3,8 (s, 3Í), 3,3 (m, 2H), 3,0 (t, 2H), 1,3 (t, 3Í). ÌÑ (ÕÈ) m/z 233 [Ì+Í]+.
Ïðèìåð 130
Ïîëó÷åíèå ýòèë-(5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà

Íåî÷èùåííûé ïðîäóêò, ïîëó÷åííûé â Ïðèìåðå 129, ðàñòâîð þò â àáñîëþòíîì ýòàíîëå
(2,6 ë) è ãèäðèðóþò ïðè äàâëåíèè âîäîðîäà, ðàâíîì 40 ôóíò-ñèëà/äþéì2, íàä 10%
ïàëëàäèåì íà óãëå (21,6 ã). Ôèëüòðîâàíèå ÷åðåç öåëèò è êîíöåíòðèðîâàíèå ôèëüòðàòà
äàåò 433,3 ã êîðè÷íåâîãî ìàñëà (âûõîä 99% äë  2 ñòàäèé).1H ßÌÐ (CDCl3): δ 7,1 (dd, 1H),
6,8 (d, 1Í), 6,7 (dd, 1H), 4,2 (q, 2Í), 3,8 (s, 3H), 3,5 (m, 1H), 2,9 (m, 2H), 2,7
(dd, 1H), 2,4 (m, 2H), 1,7 (m, 1H), 1,3 (t, 3H). ÌÑ (ÕÈ) m/z 235 [M+H]+.

Ïðèìåð 131
Ïîëó÷åíèå (5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë)-óêñóñíîé êèñëîòû

Ê ðàñòâîðó íåî÷èùåííîãî ñëîæíîãî ýôèðà (416 ã, 1,77 ìîëü), ïîëó÷åííîãî â Ïðèìåðå
130, â 1 ë EtOH ïðèáàâë þò ðàñòâîð NaOH (142 ã, 3,54 ìîëü) â 1,5 ë âîäû. Ìóòíóþ
ðåàêöèîííóþ ñìåñü êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì è âî âðåì  ýòîé ïðîöåäóðû îêðàñêà
ïåðåõîäèò â òåìíî-êðàñíóþ è ðåàêöèîííà  ñìåñü ñòàíîâèòñ  ãîìîãåííîé. ×åðåç 1 ÷
ðåàêöèîííóþ ñìåñü îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû è EtOH óäàë þò ïðè
ïîíèæåííîì äàâëåíèè. Ùåëî÷íîé âîäíûé ñëîé ïðîìûâàþò ñ ïîìîùüþ Et2O (3×500 ìë),
çàòåì ïîäêèñë þò êîíöåíòðèðîâàííîé HCl äî ðÍ ~4, ïîñëå ÷åãî îáðàçóåòñ  îñàäîê ìàñëà.
Ñìåñü ýêñòðàãèðóþò ñ ïîìîùüþ Et2O (4×500 ìë). Îáúåäèíåííûå ýêñòðàêòû ïðîìûâàþò
âîäîé (2×300 ìë), ðàññîëîì, çàòåì ñóøàò íàä Na2SO4. Ôèëüòðîâàíèå è âûïàðèâàíèå
ðàñòâîðèòåë  ïðè ïîíèæåííîì äàâëåíèè ñ ïîñëåäóþùåé ñóøêîé â âàêóóìå â òå÷åíèå íî÷è
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äàåò èñêîìîå ñîåäèíåíèå (305 ã, 83%) â âèäå æåëòîãî òâåðäîãî âåùåñòâà. 1Í ßÌÐ (CDCl3) δ
7,34 (d, 1Í), 6,71 (s, 1Í), 6,65 (dd, 1H), 3,71 (s, 3H), 3,47 (m, 1H), 2,80 (m, 3H),
2,35 (m, 2H), 1,71 (m, 1H). ÌÑ (ÕÈ) m/z 207 [Ì+Í]+.

Ïðèìåð 132
Ïîëó÷åíèå [(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-óêñóñíîé êèñëîòû

Ê ðàñòâîðó êèñëîòû (341,0 ã, 1,65 ìîëü), ïîëó÷åííîé â Ïðèìåðå 131, â 8,2 ë
õèìè÷åñêè ÷èñòîãî àöåòîíà ïðè ïåðåìåøèâàíèè ïðè êîìíàòíîé òåìïåðàòóðå ïî êàïë ì
ïðèáàâë þò (S)-(-)-α-ìåòèëáåíçèëàìèí (223,8 ìë, 1,74 ìîëü). Âî âðåì  ïðèáàâëåíè 
îáðàçóåòñ  ãóñòîé áåëûé îñàäîê. Ïðèáàâë þò åùå 500 ìë àöåòîíà è ïåðåìåøèâàíèå
ïðîäîëæàþò â òå÷åíèå 1 ÷. Òâåðäîå âåùåñòâî ñîáèðàþò ïóòåì ôèëüòðîâàíè , ïðîìûâàþò ñ
ïîìîùüþ 300 ìë àöåòîíà è ñóøàò ïðè îòñàñûâàíèè. Çàòåì òâåðäîå âåùåñòâî ñóñïåíäèðóþò
â àöåòîíå (8,2 ë) è êèï ò ò ñ îáðàòíûì õîëîäèëüíèêîì äî ïîëíîãî ðàñòâîðåíè  òâåðäîãî
âåùåñòâà. Ðàñòâîð ìåäëåííî îõëàæäàþò â òå÷åíèå íî÷è, è çà ýòî âðåì  îáðàçóåòñ  áåëûé
îñàäîê. Ñóñïåíçèþ îõëàæäàþò äî 0°Ñ, çàòåì ôèëüòðóþò è òâåðäîå âåùåñòâî ïðîìûâàþò ñ
ïîìîùüþ 500 ìë àöåòîíà. Ïîñëå ñóøêè ïðè îòñàñûâàíèè àíàëèç îáðàçöà ñ ïîìîùüþ ÂÝÆÕ
ïðèâîäèò ê 95% åå. Ïðîöåäóðó ïåðåêðèñòàëëèçàöèè ïîâòîð þò òàê, êàê óêàçàíî âûøå, ñ
èñïîëüçîâàíèåì 6,7 ë àöåòîíà. Àíàëèç ñ ïîìîùüþ ÂÝÆÕ ïðèâîäèò ê 99% åå. Ïîñëå ñóøêè
ïðè îòñàñûâàíèè ïîëó÷àþò 192 ã ñîëè. Ñîëü ñóñïåíäèðóþò â 2 ë EtOAc è 1 ë 1 N ðàñòâîðà
HCl è âñòð õèâàþò â äåëèòåëüíîé âîðîíêå, ïðè ýòîì ñîëü ðàñòâîð åòñ . Îðãàíè÷åñêèé
ñëîé îòäåë þò, ïðîìûâàþò ñ ïîìîùüþ 1 N HCl (500 ìë), âîäû (2×300 ìë) è ðàññîëà, çàòåì
ñóøàò íàä Na2SO4. Ðàñòâîðèòåëü âûïàðèâàþò ïðè ïîíèæåííîì äàâëåíèè, ïîëó÷à  ìàñëî,
êîòîðîå âñêîðå çàòâåðäåâàåò. Ïîñëå âàêóóìíîé ñóøêè ïîëó÷àþò èñêîìûé ïðîäóêò (120,5 ã,
35%) â âèäå ïî÷òè áåëîãî òâåðäîãî âåùåñòâà. 1H ßÌÐ (CDCl3) δ 7,10 (d, 1H), 6,79 (d,
1Í), 6,73 (dd, 1H), 3,79 (s, 3H), 3,55 (m, 1H), 2,89 (m, 2H), 2,79 (dd, 1H), 2,46
(dd, 1H), 2,43 (m, 1H), 1,80 (m, 1H). MC (ESI) m/z 207 [M+H]+

Ïðèìåð 133
Ïîëó÷åíèå [(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]óêñóñíîé êèñëîòû

Â êà÷åñòâå àëüòåðíàòèâû Ïðèìåðó 132 èñêîìîå ñîåäèíåíèå òàêæå ìîæíî ïîëó÷èòü ñ
ïîìîùüþ ôåðìåíòàòèâíîãî ïðîöåññà. Òàê, ìóòíóþ ñìåñü íåî÷èùåííîãî ñëîæíîãî ýôèðà
(500,0 ã, 2,13 ìîëü; ÷èñòîòà 87% ïî äàííûì ÂÝÆÕ), ïîëó÷åííîãî â Ïðèìåðå 130, â 1 ë
õèìè÷åñêè ÷èñòîãî àöåòîíà, 2,5 ë ôîñôàòíîãî áóôåðíîãî ðàñòâîðà (ðÍ 7,0, 0,05 M) è 2,5
ë äåèîíèçèðîâàííîé âîäû îáðàáàòûâàþò îäíîé ïîðöèåé ëèïàçû PS (Amano) (150 ã) è ñìåñü
ýíåðãè÷íî ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå íî÷è. Àíàëèç àëèêâîòû ñ
ïîìîùüþ ÂÝÆÕ (ãîìîãåííà  àëèêâîòà ïîëó÷åíà ðàñòâîðåíèåì àëèêâîòû â IPA ñ
ïîñëåäóþùèì ôèëüòðîâàíèåì) ïðèâîäèò ê îäíîìó ïèêó, ñîîòâåòñòâóþùåìó
íåïðîðåàãèðîâàâøåìó R-ñëîæíîìó ýôèðó, è äðóãîìó ïèêó, ñîîòâåòñòâóþùåìó èñêîìîé S-
êèñëîòå. Îòìå÷åíî íàëè÷èå ñëåäîâûõ êîëè÷åñòâ S-ñëîæíîãî ýôèðà è R-êèñëîòû. 2 í. HCl
(500 ìë, îáåñïå÷èâàþò ðÍ ~2) îäíîé ïîðöèåé ïðèáàâë þò ê ðåàêöèîííîé ñìåñè è
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ïåðåìåøèâàþò â òå÷åíèå 20 ìèí. Ñìåñü ôèëüòðóþò è òâåðäûå âåùåñòâà ïðîìûâàþò ñ
ïîìîùüþ EtOAc (2×500 ìë), à çàòåì âîäû (500 ìë). Îáúåäèíåííûå ôèëüòðàòû
äîïîëíèòåëüíî ðàçáàâë þò ñ ïîìîùüþ 1 ë EtOAc è ñëîè ñîâìåñòíî ýíåðãè÷íî
ïåðåìåøèâàþò. Ïåðåìåøèâàíèå ïðåêðàùàþò è ñëî ì äàþò ðàçäåëèòüñ . Îáíàðóæèâàþòñ 
ýìóëüñèè, íî èõ ëåãêî ìîæíî ðàçðóøèòü ïóòåì ïðèáàâëåíè  òâåðäîãî NaCl è
ïåðåìåøèâàíè . Âîäíûé ñëîé óäàë þò, çàòåì òàêèì æå îáðàçîì ýêñòðàãèðóþò ñ ïîìîùüþ
EtOAc (3×1 ë). Îáúåäèíåííûå îðãàíè÷åñêèå ýêñòðàêòû ïðîìûâàþò âîäîé (4×500 ìë), çàòåì
ðàññîëîì. Ïîëó÷åííûé îðãàíè÷åñêèé ñëîé ýêñòðàãèðóþò ñ ïîìîùüþ 5% ðàñòâîðà
Na2CO3 (8×500 ìë). Ïðîâåäåííûé ñ ïîìîùüþ ÂÝÆÕ àíàëèç îðãàíè÷åñêîãî ñëî  ïîêàçûâàåò,
÷òî ñëîé íå ñîäåðæèò S-ýíàíòèîìåðà êèñëîòû. Îáúåäèíåííûå ýêñòðàêòû, ñîäåðæàùèå
Na2CO3, ïðîìûâàþò ñ ïîìîùüþ EtOAc (2×1 ë), çàòåì ïîäêèñë þò äî ðÍ ~2 ïóòåì
ïðèáàâëåíè  2 í. HCl. Îñàæäàåòñ  áåëîå òâåðäîå âåùåñòâî, ÷òî ñîïðîâîæäàåòñ 
âûäåëåíèåì CO2. Ñìåñü ýêñòðàãèðóþò ñ ïîìîùüþ EtOAc (3×1 ë). Îáúåäèíåííûå ýêñòðàêòû
ïðîìûâàþò âîäîé (2×1 ë) è ðàññîëîì, çàòåì ñóøàò íàä Na2SO4. Ïðîâåäåííûé ñ ïîìîùüþ
ÂÝÆÕ àíàëèç ýòîãî ðàñòâîðà ïîêàçûâàåò, ÷òî ýòî âåùåñòâî õàðàêòåðèçóåòñ  98% åå.
Ðàñòâîðèòåëü âûïàðèâàþò ïðè ïîíèæåííîì äàâëåíèè, ïîëó÷à  ìàñëî, êîòîðîå âñêîðå
çàòâåðäåâàåò. Èñêîìûé ïðîäóêò (172,9 ã) ïîñëå âàêóóìíîé ñóøêè ïîëó÷àþò â âèäå íå
ñîâñåì áåëîãî òâåðäîãî âåùåñòâà. Ýòîò ìàòåðèàë ïåðåêðèñòàëëèçîâûâàþò èç êèï ùèõ
ãåêñàíîâ (8,8 ë). Ïîñëå îõëàæäåíè  â òå÷åíèå íî÷è ñâåòëî-æåëòûå èãëû ñîáèðàþò ñ
ïîìîùüþ ôèëüòðîâàíè , ïðîìûâàþò ãåêñàíàìè (200 ìë) è ñóøàò ïðè îòñàñûâàíèè. Ïîñëå
âàêóóìíîé ñóøêè èñêîìûé ïðîäóêò (146,9 ã, 38% â ðàñ÷åòå íà íåî÷èùåííûé èñõîäíûé
ñëîæíûé ýôèð) ïîëó÷àþò â âèäå ñâåòëî-æåëòûõ èãë. 1Í ßÌÐ ïðèâîäèò ê òàêèì æå
ðåçóëüòàòàì, êàê è âûøå.

Ïðèìåð 134
Ïîëó÷åíèå ýòèë-[(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà

Ê ðàñòâîðó êèñëîòû (305 ã, 1,48 ìîëü), ïîëó÷åííîé èëè â Ïðèìåðå 132 èëè 133, â 4,8
ë àáñîëþòíîãî EtOH ïðè êîìíàòíîé òåìïåðàòóðå â àòìîñôåðå àðãîíà ïî êàïë ì
ïðèáàâë þò õëîðòðèìåòèëñèëàí (413 ìë, 3,25 ìîëü). Âî âðåì  ïðèáàâëåíè 
îáíàðóæèâàåòñ  ïîâûøåíèå òåìïåðàòóðû, ñîñòàâë þùåå ïðèìåðíî 5°Ñ. Ðåàêöèîííóþ
ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è. EtOH âûïàðèâàþò ïðè ïîíèæåííîì äàâëåíèè è
ïîëó÷àþò äâóõôàçíóþ æèäêóþ ñìåñü. Åå ðàçáàâë þò ñ ïîìîùüþ 500 ìë âîäû ñî ëüäîì,
çàòåì ýêñòðàãèðóþò ñ ïîìîùüþ EtOAc (2×750 ìë). Îáúåäèíåííûå ýêñòðàêòû ïðîìûâàþò
âîäîé (3×300 ìë), çàòåì íàñûùåííûì ðàñòâîðîì NaHCO3 (200 ìë). Îðãàíè÷åñêèå
âåùåñòâà åùå îäèí ðàç ïðîìûâàþò âîäîé (300 ìë), çàòåì ðàññîëîì è ñóøàò íàä Na2SO4.
Ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå èñêîìîå ñîåäèíåíèå (354 ã, 102%)
ïîëó÷àþò â âèäå ñâåòëî-æåëòîãî ìàñëà. 1Í ßÌÐ (CDCl3) δ 7,07 (d, 1H), 6,78 (d, 1Í),
6,71 (dd, 1H), 4,18 (q, 2Í), 3,78 (s, 3H), 3,52 (m, 1H), 2,89 (m, 2H), 2,72 (dd, 1H),
2,37 (î, 2Í), 1,74 (m, 1H), 1,28 (t, 3H). MC (ÕÈ) m/z 235 [M+H]+.

Ïðèìåð 135
Ïîëó÷åíèå ýòèë-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1H-èíäåíèë]-àöåòàòà
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Ê õîëîäíîìó ðàñòâîðó (áàí  èç âîäû ñî ëüäîì) ñîåäèíåíè  (346 ã, 1,48 ìîëü),
ïîëó÷åííîãî â Ïðèìåðå 134, â 4,2 ë ÑÍ2Cl2 ïîðöè ìè â àòìîñôåðå Ar ïðèáàâë þò AlCl3
(984,6 ã, 7,38 ìîëü), òàê ÷òîáû òåìïåðàòóðà ðåàêöèîííîé ñìåñè ñîõðàí ëàñü íèæå 10°Ñ.
Ñâåòëî-êîðè÷íåâóþ ñóñïåíçèþ ïåðåìåøèâàþò 10 ìèí, çàòåì ïî êàïë ì ïðèáàâë þò EtSH
(546 ìë, 7,38 ìîëü) ñ òàêîé ñêîðîñòüþ, ÷òîáû òåìïåðàòóðà ðåàêöèîííîé ñìåñè
ñîõðàí ëàñü íèæå 5°Ñ. ×åðåç 2,5 ÷ ïåðåìåøèâàíè  ïðè òåìïåðàòóðå íèæå 10°Ñ
ðåàêöèîííóþ ñìåñü ïðè ýíåðãè÷íîì ïåðåìåøèâàíèè ìåäëåííî âûëèâàþò â 6 ë âîäû ñî
ëüäîì. Îðãàíè÷åñêèé ñëîé îòäåë þò è âîäíûé ñëîé ýêñòðàãèðóþò ñ ïîìîùüþ CH2Cl2 (3×1
ë). Îáúåäèíåííûå ñëîè, ñîäåðæàùèå CH2Cl2, ïðîìûâàþò âîäîé (2×1 ë), çàòåì ñóøàò íàä
Na2SO4. Ðàñòâîðèòåëü óäàë þò ïðè ïîíèæåííîì äàâëåíèè, ïîëó÷à  êîðè÷íåâîå ìàñëî,
êîòîðîå ôèëüòðóþò ÷åðåç ñëîé ñèëèêàãåë  (ýëþèðó  ñ ïîìîùüþ 0-10% EtOAc/ãåêñàíû).
Ôðàêöèè ñîáèðàþò è ïîñëå óäàëåíè  ðàñòâîðèòåë  è ñóøêè â âàêóóìå èñêîìîå ñîåäèíåíèå
(314 ã, 96%) ïîëó÷àþò â âèäå ãóñòîãî æåëòîãî ìàñëà. 1H ßÌÐ (CDCl3) 56,92 (d, 1H), 6,62
(d, 1H), 6,55 (dd, 1H), 4,10 (q, 2H), 3,43 (q, 1H), 2,75 (m, 2H), 2,64 (dd, 1H), 2,31
(dd, 1H), 2,29 (m, 1H), 1,67 (m, 1Í), 1,20 (t, 3H). MC (ÕÈ) m/z 221 [M+H]+.

Ïðèìåð 136
Ïîëó÷åíèå ýòèë-2-((1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë](1,3-îêñàçîë-4-èë)-ýòîêñè}-

èíäàíèë)-àöåòàòà

Ñóñïåíçèþ ýòèë-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà, ïîëó÷åííîãî â
Ïðèìåðå 135 (507,5 ìã, 2,30 ììîëü), è 2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-
ýòàíîëà, ïîëó÷åííîãî â Ïðèìåðå 10 (500 ìã, 2,30 ììîëü), TMAD (792,6 ìã, 4,60 ììîëü) è
(1,21 ã, 4,60 ììîëü) â 15 ìë áåçâîäíîãî DCM ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â
àòìîñôåðå Ar â òå÷åíèå 12 ÷. DCM óäàë þò ïðè ïîíèæåííîì äàâëåíèè. Ôëýø-
õðîìàòîãðàôè  îñòàòêà íà ñèëèêàãåëå ñ èñïîëüçîâàíèåì 1% ÑÍ3CN/CH2Cl2 äàåò ýòèë-2-
((1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)(1,3-îêñàçîë-4-èë)]-ýòîêñè}-èíäàíèë)-àöåòàò
(776,3 ìã, 1,85 ììîëü, 80,5%). ÂÝÆÕ/ÌÑ (Ì+Í)+ m/z 420,5.

Ïðèìåð 137
Ïîëó÷åíèå 2-((1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-(1,3-îêñàçîë-4-èë]-ýòîêñè}-

èíäàíèë)-óêñóñíîé êèñëîòû

Ýòèë-2-((1S)-5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)(1,3-îêñàçîë-4-èë)]-ýòîêñè}-èíäàíèë)-
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àöåòàò (Ïðèìåð 136, 776,3 ìã, 1,85 ììîëü) â THF (4,0 ìë) ïðèáàâë þò ê ñìåñè âîäíîãî
ðàñòâîðà LiOH (2 Ì, 3,7 ìë, 7,4 ììîëü), âîäû (2,0 ìë) è EtOH (4,0 ìë) ïðè êîìíàòíîé
òåìïåðàòóðå. Ïîëó÷åííà  ñìåñü ñòàíîâèòñ  ìóòíîé. Ýòó ñìåñü íàãðåâàþò ïðè 40°Ñ
(òåìïåðàòóðà ìàñë íîé áàíè). Ðåàêöè  çàâåðøàåòñ  ÷åðåç 1,5 ÷. Ïîñëå îõëàæäåíè  äî
êîìíàòíîé òåìïåðàòóðû ê ñìåñè äî ðÍ 4,0 ìåäëåííî ïðèáàâë þò 1 N ðàñòâîð HCl.
Ñîåäèíåíèå ýêñòðàãèðóþò ñ ïîìîùüþ EtOAc (3×20 ìë). Îáúåäèíåííûå ñëîè, ñîäåðæàùèå
EtOAc, ñóøàò (Na2SO4) è âûïàðèâàþò. Ôëýø-õðîìàòîãðàôè  îñòàòêà äàåò 2-((1S)-5-{2-[5-
ìåòèë-2-(4-ìåòèëôåíèë)(1,3-îêñàçîë-4-èë)]-ýòîêñè}-èíäàíèë)óêñóñíóþ êèñëîòó (616,8 ìã,
1,57 ììîëü, 85%) â âèäå áåëîãî òâåðäîãî âåùåñòâà. 1Í ßÌÐ (CDCl3) δ 7,83 (d, 2H), 7,21
(d, 2H), 7,03 (d, 1H), 6,74 (d, 1Í), 6,69 (dd, 1H), 4,19 (t, 2H), 3,45 (q, 1H), 2,93
(t, 2H), 2,78 (m, 2H), 2,51 (m, 2H), 2,30 (s, 3Í), 2,25 (s, 3Í), 1,53 (m, 2H).

Ïóòåì èñïîëüçîâàíè  ìåòîäèê, îïèñàííûõ âûøå â Ïðèìåðàõ 129-137, ñ ïðèìåíåíèåì
äðóãèõ ïîäõîä ùèõ èñõîäíûõ âåùåñòâ àíàëîãè÷íûì îáðàçîì ïîëó÷àþò ñîåäèíåíè 
ôîðìóëû 1à, ïðèâåäåííûå â òàáëèöå 4.

Òàáëèöà 4
Ïðèìåðû ïîëó÷åíè  ñîåäèíåíèé ôîðìóëû (Ia)

Ïðèìåð ¹ R3 R4 ÆÕ/ÌÑ [M+H]

138 Me 4-MeO-Ph 408,5

139 Me 3-MeO-Ph 408,5

140 Me 4-Et-Ph 406,5

141 Me 4-CF3-Ph 446,5

142 Me 2-íàôòèë 428,5

143 Me 4-(t-Bu)-Ph 434,6

144 Me 4-(n-Bu)-Ph 434,6

145 Me 422,5

146 Me 3,4-(Me)2-Ph 406,5

147 Me 4-Me-Ph 392,5

148 Me 3-F-Ph 396,5

149 Me 2-áåíçîòèåíèë 434,5

150 Me 4-i-Pr-Ph 420,6

151 Me öèêëîïåíòèë 370,5

152 Me öèêëîãåêñèë 384,5

153 Me PhCH2 392,5

154 Me 4-F-3-Me-Ph 410,5

155 Me 3-F-4-Me-Ph 410,5

156 Me 4-F-Ph 396,5

157 Et Ph 392,5

158 Me 3,4-(Cl)2-Ph 447,4

Ïðèìåð ¹ R3 R4 ÆÕ/ÌÑ [M+H]

159 n-Pr Ph 406,5

160 Me 4-Ph-Ph 454,5

161 Me 3-Cl-Ph 412,4

162 Me 3-Me-Ph 392,5

163 Me 4-CN-Ph 403,4

164 Me 3-CN-Ph 403,4

165 Me 4-Cl-Ph 412,4

166 Me 3-CF3-Ph 446,4
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167 Et 4-Et-Ph 420,5

168 Et 4-Me-Ph 406,5

169 Et 4-MeO-Ph 422,4

Ïðèìåð 170
Ïîëó÷åíèå ìåòèë-4-áðîì-3-îêñîïåíòàíîàòà

Â ñóõóþ òðåõãîðëóþ êîëáó â àòìîñôåðå Ar ïîìåùàþò ðàñòâîð ìåòèëïðîïèîíèëàöåòàòà
(20 ã, 154 ììîëü) â CHCl3 (100 ìë). Ñ ïîìîùüþ êàïåëüíîé âîðîíêè â òå÷åíèå 2 ÷ ïðè 0°Ñ ïî
êàïë ì ïðèáàâë þò áðîì (7,9 ìë, 24,6 ã, 154 ììîëü). Çàòåì ðåàêöèîííîé ñìåñè äàþò
ìåäëåííî íàãðåòüñ  äî êîìíàòíîé òåìïåðàòóðû è ðåàêöèîííóþ ñìåñü ïåðåìåøèâàþò â
òå÷åíèå íî÷è. Ìåäëåííî ïðèáàâë þò íàñûùåííûé ðàñòâîð Na2CO3 (40 ìë) è ïîñëå
ïåðåìåøèâàíè  ðåàêöèîííîé ñìåñè â òå÷åíèå åùå 15 ìèí ñëîè ðàñòâîðèòåëåé ðàçäåë þò è
âîäíûé ñëîé ýêñòðàãèðóþò ñ ïîìîùüþ ÑÍ2Cl2 (50 ìë). Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè
ñóøàò (Na2SO4), ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Çàòåì îñòàòîê
î÷èùàþò ñ ïîìîùüþ ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå (10:1 ãåêñàíû/EtOAc) è ïîëó÷àþò
èñêîìûé áðîìèä â âèäå ñâåòëî-æåëòîãî ìàñëà (25 ã, 78%).1H ßÌÐ (CDCl3): δ 1,80 (d, 3H),
3,64-3,92 (m, 2Í), 3,78 (s, 3H), 4,61 (q, 1H).

Ïðèìåð 171
Ïîëó÷åíèå ìåòèë-(2-àìèíî-5-ìåòèë-1,3-òèàçîë-4-èë)-àöåòàòà

Ê ðàñòâîðó áðîìèäà, ïîëó÷åííîãî â Ïðèìåðå 170 (18 ã, 86 ììîëü), â òîëóîëå (100 ìë)
ïðèáàâë þò òèîìî÷åâèíó (10,5 ã, 138 ììîëü). Ðåàêöèîííóþ ñìåñü íàãðåâàþò äî 100°Ñ â
òå÷åíèå 1 ÷, îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû è ðàñòâîðèòåëü óäàë þò ïðè
ïîíèæåííîì äàâëåíèè. Îñòàòîê ðàñòâîð þò â CH2Cl2 (100 ìë), ïðèáàâë þò íàñûùåííûé
ðàñòâîð NaHCO3 (75 ìë) è ñìåñü ýíåðãè÷íî ïåðåìåøèâàþò â òå÷åíèå 10 ìèí. Îðãàíè÷åñêèé
ñëîé îòäåë þò, ñóøàò (Na2SO4), ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè.
Çàòåì îñòàòîê ïåðåêðèñòàëëèçîâûâàþò èç ÑÍ2Cl2/ãåêñàíû è ïîëó÷àþò ïðîäóêò (10 ã, 63%)
â âèäå áåëîãî òâåðäîãî âåùåñòâà. (C7H10N2O2S): ÆÕ-ÌÑ, ÂÓ 0,76 ìèí, Ì+Í 187,0; 1H ßÌÐ
(CDCl3): δ 2,23 (s, 3H), 3,70 (s, 2Í), 3,75 (s, 3H), 4,83-4,95 (øèðîêèé s, 2Í).

Ïðèìåð 172
Ïîëó÷åíèå ìåòèë-(2-áðîì-5-ìåòèë-1,3-òèàçîë-4-èë)-àöåòàòà

Ê ðàñòâîðó CuBr2 (4,03 ã, 18,1 ììîëü) è òðåò-áóòèëíèòðèòà (2,82 ìë, 23,8 ììîëü) â
MeCN (210 ìë) ïðè -20°Ñ ïðèáàâë þò ñîåäèíåíèå, ïîëó÷åííîå â Ïðèìåðå 170 (2,95 ã, 15,9
ììîëü). Ðåàêöèîííóþ ñìåñü ìåäëåííî íàãðåâàþò äî 15°Ñ è ïðè ýòîé òåìïåðàòóðå
íàáëþäàåòñ  âûäåëåíèå N2. Ïîñëå ïåðåìåøèâàíè  â òå÷åíèå åùå 2 ÷ ïðè 15°Ñ
ðåàêöèîííóþ ñìåñü ðàçáàâë þò ñ ïîìîùüþ Et2O (400 ìë) è ïðîìûâàþò ñ ïîìîùüþ 10%
ðàñòâîðà HCl (200 ìë). Ñëîè ðàñòâîðèòåëåé ðàçäåë þò, âîäíûé ñëîé ïîâòîðíî
ýêñòðàãèðóþò ñ ïîìîùüþ Et2O (2×300 ìë) è îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ñóøàò
(MgSO4), ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Çàòåì îñòàòîê î÷èùàþò ñ
ïîìîùüþ ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå (98:2, ãåêñàíû/EtOAc) è ïîëó÷àþò áðîìèä,
ïîëó÷åííûé â Ïðèìåðå 172 (1,6 ã, 40%), â âèäå áåñöâåòíîãî ìàñëà, êîòîðîå ïðè
âûäåðæèâàíèè çàòâåðäåâàåò. (C7H8BrNO2S): ÆÕ-ÌÑ, ÂÓ 2,56 ìèí, Ì+Í 250,3; 1H ßÌÐ
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(CDCl3): δ 2,26 (s, 3H), 3,60 (s, 2H), 3,61 (s, 3H).
Ïðèìåð 173
Ïîëó÷åíèå 2-(2-áðîì-5-ìåòèë-1,3-òèàçîë-4-èë)-ýòàíîëà

Ê ðàñòâîðó ñëîæíîãî ýôèðà, ïîëó÷åííîãî â Ïðèìåðå 172 (3,80 ã, 15,2 ììîëü), â CH2Cl2
(100 ìë), ïðèáàâë þò DIBAL-H (33,4 ìë, 33,4 ììîëü 1,0 Ì ðàñòâîðà â òîëóîëå) ïðè -78°Ñ.
×åðåç 15 ìèí ðàñòâîð íàãðåâàþò äî 0°Ñ è ïåðåìåøèâàþò åùå 90 ìèí. Ïîñëå ýòîãî äë 
óäàëåíè  èçáûòêà DIBAL-H ïî êàïë ì ïðèáàâë þò 2 N âîäíûé ðàñòâîð HCl (50 ìë). Ñëîè
ðàñòâîðèòåëåé ðàçäåë þò è âîäíûé ñëîé ýêñòðàãèðóþò ñ ïîìîùüþ CH2Cl2 (2×200 ìë).
Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè ñóøàò (MgSO4), ôèëüòðóþò è êîíöåíòðèðóþò ïðè
ïîíèæåííîì äàâëåíèè. Îñòàòîê î÷èùàþò ñ ïîìîùüþ ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå
(5:2 ãåêñàíû/EtOAc) è ïîëó÷àþò ïðîäóêò (2,5 ã, 74%) â âèäå æåëòîâàòîãî ìàñëà, êîòîðîå
ïðè âûäåðæèâàíèè çàòâåðäåâàåò. (Ñ6Í8BrNOS) ÆÕ-ÌÑ, ÂÓ 1,38 ìèí, Ì+Í 221,0; 1Í ßÌÐ
(CDCl3): δ 2,31 (s, 3H), 2,82 (t, 2Í), 2,90-3,00 (øèðîêèé s, 1Í), 3,89 (t, 2H).

Ïðèìåð 174
Ïîëó÷åíèå ýòèë-{(1S)-5-[2-(2-áðîì-5-ìåòèë-1,3-òèàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-àöåòàòà

Ñòàäè  1. Ê ðàñòâîðó ñîåäèíåíè , ïîëó÷åííîãî â Ïðèìåðå 173 (975 ìã, 4,39 ììîëü), è
ýòèë-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà (1,06 ã, 4,83 ììîëü) â THF
(20 ìë), ïðèáàâë þò Ph3Ð (1,88 ã, 7,46 ììîëü) è ADDP (1,96 ã, 7,46 ììîëü). Ñìåñü
ýíåðãè÷íî ïåðåìåøèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 72 ÷, ðàñòâîðèòåëü
óäàë þò ïðè ïîíèæåííîì äàâëåíèè, è îñòàòîê î÷èùàþò ñ ïîìîùüþ ôëýø-õðîìàòîãðàôèè
íà ñèëèêàãåëå (6:1 ãåêñàíû/EtOAc), ïîëó÷à  ïðîäóêò (1,4 ã, 76%) â âèäå áåñöâåòíîãî
ìàñëà, êîòîðîå ïðè âûäåðæèâàíèè çàòâåðäåâàåò. (C19H22BrNO3S) ÆÕ-ÌÑ, ÂÓ 3,92 ìèí, Ì+Í
424,5; 1H ßÌÐ (CDCl3): δ 1,26 (t, 3H), 1,65-1,81 (m, 1Í), 2,28-2,45 (m, 2H), 2,37 (s,
3H), 2,69 (dd, 1H), 2,75-2,93 (m, 2H), 3,07 (t, 2H), 3,44-3,56 (m, 1H), 4,15 (t, 2H),
4,18 (q, 2H), 6,67 (dd, 1H), 6,73 (d, 1H), 7,03 (d, 1H).

Ïîëó÷åíèå ýòèë-((1S)-5-{2-[2-(4-èçîïðîïèë-ôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë-1-ýòîêñè]-
2,3-äèãèäðî-1Í-èíäåí-1-èë}-àöåòàòà

Ñòàäè  2. Ê ñìåñè òîëóîëà (15 ìë) è 1,4-äèîêñàíà (3 ìë) ïðèáàâë þò ñîåäèíåíèå,
ïîëó÷åííîå íà ñòàäèè 1 (300 ìã, 0,708 ììîëü), 4-èçîïðîïèëáåíçîëáîðîíîâóþ êèñëîòó (464
ìã, 2,83 ììîëü) è PdCl2(dppf).CH2Cl2 (52 ìã, 0,071 ììîëü). ×åðåç ñìåñü â òå÷åíèå 30 ìèí
ïðîïóñêàþò ïîòîê Ar, çàòåì ïðèáàâë þò 2 N ðàñòâîð Na2CO3 (3,7 ìë, 7,08 ììîëü) è
ðåàêöèîííóþ ñìåñü íàãðåâàþò ïðè 75°Ñ â òå÷åíèå 18 ÷. Çàòåì ðåàêöèîííóþ ñìåñü
îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû, ðàçáàâë þò ñ ïîìîùüþ EtOAc (200 ìë) è
ïðîìûâàþò íàñûùåííûì ðàñòâîðîì NaHCO4 (50 ìë). Îðãàíè÷åñêèé ñëîé ñóøàò (Na2SO4),
ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Îñòàòîê î÷èùàþò ñ ïîìîùüþ
ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå (8:1 ãåêñàíû/EtOAc), è ïîëó÷àþò ïðîäóêò (305 ìã,
93%) â âèäå áåñöâåòíîãî ìàñëà. (Ñ28Í33NO3S): ÆÕ-ÌÑ, ÂÓ 5,17 ìèí, Ì+Í 464,5; 1H ßÌÐ
(CDCl3): δ 1,17-1,31 (m, 3H), 1,26 (s, 3H), 1,27 (s, 3H), 1,65-1,82 (m, 1H), 2,30-2,43
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(m, 2H), 2,46 (s, 3H), 2,72 (dd, 1Í), 2,78-3,00 (m, 3H), 3,17 (t, 2H), 3,46-3,57 (m,
1H), 4,17 (q, 2H), 4,27 (t, 2H), 6,71 (d, 1H), 6,78 (s, 1H), 7,04 (d, 1H), 7,55 (êâàðòåò ÀÂ, 4Í).

Ïðèìåð 175
Ïîëó÷åíèå ((1S)-5-{2-[2-(4-èçîïðîïèë-ôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-

äèãèäðî-1Í-èíäåí-1-èë)-óêñóñíîé êèñëîòû

Ê ðàñòâîðó ñîåäèíåíè , ïîëó÷åííîãî â Ïðèìåðå 174 (305 ìã, 0,657 ììîëü), â ñìåñè THF
(8 ìë), âîäû (8 ìë) è EtOH (4 ìë), ïðèáàâë þò LiOH (63 ìã, 2,63 ììîëü). Ðåàêöèîííóþ
ñìåñü ýíåðãè÷íî ïåðåìåøèâàþò â òå÷åíèå 24 ÷, ðàçáàâë þò âîäîé (20 ìë), è ïðîìûâàþò ñ
ïîìîùüþ Et2O (10 ìë). Çàòåì âîäíóþ ôàçó ïîäêèñë þò äî ðÍ ~ 1 ñ ïîìîùüþ 1 N HCl è
ïîñëå ýòîãî ýêñòðàãèðóþò ñ ïîìîùüþ CH2Cl2 (4×50 ìë). Îáúåäèíåííûå îðãàíè÷åñêèå ñëîè
ñóøàò (Na2SO4), ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Çàòåì îñòàòîê
î÷èùàþò ñ ïîìîùüþ ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå (95:5 CH2Cl2/MeOH) è ïîëó÷àþò
ïðîäóêò(189 ìã, 66%) â âèäå áåëîãî òâåðäîãî âåùåñòâà. (Ñ26Í29NO3S): ÆÕ-ÌÑ, ÂÓ 3,95
ìèí, Ì+Í 436,4; 1H ßÌÐ (CDCl3): δ 1,25 (s, 3H), 1,28 (s, 3H), 1,70-1,82 (m, 1H), 2,32-
2,43 (m, 2H), 2,45 (s, 3H), 2,74-2,98 (m, 4H), 3,18 (t, 2H), 3,47-3,54 (m, 1H), 4,28
(t, 2H), 6,72 (dd, 1H), 6,78 (s, 1H), 7,08 (d, 1Í), 7,51 (êâàðòåò ÀÂ, 4H).

Ïðèìåð 176
Ïîëó÷åíèå ìåòèë-[5-ìåòèë-2-(4-ìåòèë-ôåíèë)-1,3-òèàçîë-4-èë]àöåòàòà

Ê ðàñòâîðó áðîìèäà, ïîëó÷åííîãî â Ïðèìåðå 170 (1,15 ã, 5,52 ììîëü), â òîëóîëå (20
ìë), ïðèáàâë þò 4-ìåòèëòèîáåíçàìèä (1,0 ã, 6,6 ììîëü). Ðåàêöèîííóþ ñìåñü êèï ò ò ñ
îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 15 ÷, îõëàæäàþò äî êîìíàòíîé òåìïåðàòóðû,
ðàçáàâë þò ñ ïîìîùüþ EtOAc (150 ìë) è ïðîìûâàþò íàñûùåííûì ðàñòâîðîì NaHCO3 (50
ìë), à çàòåì íàñûùåííûì ðàñòâîðîì NH4Cl (50 ìë). Îðãàíè÷åñêèé ñëîé ñóøàò (Na2SO4),
ôèëüòðóþò è êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Çàòåì îñòàòîê î÷èùàþò ñ ïîìîùüþ
ôëýø-õðîìàòîãðàôèè íà ñèëèêàãåëå (9:1 ãåêñàíû/EtOAc) è ïîëó÷àþò ïðîäóêò â âèäå
ðîçîâàòîãî ìàñëà, êîòîðîå ïðè âûäåðæèâàíèè çàòâåðäåâàåò (1,14 ã, 62%). 1H ßÌÐ (CDCl3): δ
2,38 (s, 3H), 3,45 (s, 3Í), 3,74 (s, 3H), 3,80 (s, 2Í), 7,49 (êâàðòåò ÀÂ, 4Í); Rf
(0,4, ýëþåíò 9:1 ãåêñàíû/EtOAc).

Ïðèìåð 177
Ïîëó÷åíèå 2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-òèàçîë-4-èë]-ýòàíîëà

Ê ðàñòâîðó òèàçîëà, ïîëó÷åííîãî â Ïðèìåðå 176 (1,14 ã, 4,37 ììîëü), â THF (60 ìë)
ïðè 0°Ñ ïîðöè ìè ïðèáàâë þò LiAIH4 (663 ìã, 17,5 ììîëü). ×åðåç 30 ìèí ðåàêöèîííóþ
ñìåñü íàãðåâàþò äî êîìíàòíîé òåìïåðàòóðû è ïåðåìåøèâàþò â òå÷åíèå åùå 60 ìèí. Çàòåì
ðåàêöèîííóþ ñìåñü îõëàæäàþò äî 0°Ñ è èçáûòîê LiAIH4 óäàë þò, ïî êàïë ì
ïîñëåäîâàòåëüíî ïðèáàâë   âîäó (5 ìë), 1 N NaOH (10 ìë) è âîäó (5 ìë). Çàòåì ñìåñü
ðàçáàâë þò ñ ïîìîùüþ íàñûùåííîãî ðàñòâîðà ñîëè Ðîøåëëå è ýêñòðàãèðóþò ñ ïîìîùüþ
EtOAc (4×75 ìë). Îáúåäèíåííûå îðãàíè÷åñêèå ôàçû ñóøàò (Na2SO4), ôèëüòðóþò è
êîíöåíòðèðóþò ïðè ïîíèæåííîì äàâëåíèè. Îñòàòîê î÷èùàþò ñ ïîìîùüþ ôëýø-
õðîìàòîãðàôèè íà ñèëèêàãåëå (3:2 ãåêñàíû/EtOAc) è ïîëó÷àþò ïðîäóêò â âèäå áåëîãî
òâåðäîãî âåùåñòâà (830 ìã, 82%). (C13H15NOS): ÆÕ-ÌÑ, ÂÓ 2,50 ìèí, Ì+Í 234,2; 1H ßÌÐ
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(CDCl3): S 2,34 (s, 3H), 2,37 (s, 3H), 2,83 (t, 2H), 3,92-4,01 (øèðîêèé t, 2H), 4,04-
4,15 (øèðîêèé s, 1H), 7,45 (êâàðòåò ÀÂ, 4Í).

Ïðèâåäåííûå íèæå ñîåäèíåíè  ñèíòåçèðóþò ñ ïîìîùüþ îäíîé èç äâóõ ìåòîäèê,
îïèñàííûõ â ïðåäñòàâëåííûõ âûøå Ïðèìåðàõ 170-177.

Ïðèìåð 178
{(1S)-5-[2-(5-Ìåòèë-2-ôåíèë-1,3-òèàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}

óêñóñíà  êèñëîòà

(Ñ23Í23NO3S): ÆÕ-ÌÑ ÂÓ 3,56 ìèí, Ì+Í 394,2; 1H ßÌÐ (CDCl3): δ 1,61-1,78 (m, 1H),
2,19-2,50 (m, 2H), 2,30 (s, 3Í), 2,62-2,91 (m, 3Í), 3,12 (t, 2H), 3,17-3,26 (m, 1H),
4,12 (t, 2Í), 6,70 (d, 1H), 6,79 (s, 1H), 6,98 (d, 1H), 7,21-7,40 (m, ÇÍ), 7,74-7,83 (m, 2H).

Ïðèìåð 179
((1S)-5-{2-[5-Ìåòèë-2-(4-ìåòèë-ôåíèë)-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-

1-èë)-óêñóñíà  êèñëîòà

(C24H25NO3S): ÆÕ-ÌÑ, ÂÓ 3,57 ìèí, Ì+Í 408,5; 1Í ßÌÐ (CDCl3): S 1,61-1,68 (m, 1H),
2,29 (s, 3Í), 2,36 (s, 3Í), 2,25-2,37 [ñêðûòûé] (m, 2H), 2,63-2,79 (m, 3Í), 3,09 (t,
2H), 3,35-3,47 (m, 1H), 4,18 (t, 2H), 6,60 (dd, 1H), 6,68 (s, 1H), 6,97 (d, 1H). 7,42
(êâàðòåò ÀÂ, 4Í), 7,81-8,30 (br, 1H).

Ïðèìåð 180
((1S)-5-{2-[2-(1,3-Áåíçîäèîêñîë-5-èë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-

1Í-èíäåí-1-èë)óêñóñíà  êèñëîòà

(Ñ24Í23NO5S): ÆÕ-ÌÑ, ÂÓ 4,04 ìèí, Ì+Í 438,5; 1H ßÌÐ (CDCl3): δ 1,71-1,83 (m, 1H),
2,36-2,51 (m, 2H), 2,45 (s, 3Í), 2,76-2,96 (m, 3Í), 3,15 (t, 2H), 3,48-3,58 (m, 1H),
4,29 (t, 2H), 6,00 (s, 2H), 6,72 (dd, 1H), 6,78 (s, 1H), 6,82 (d, 1H), 7,07 (d, 1H), 7,32-7,40 (m, 2H).

Ïðèìåð 181
((1S)-5-[2-[2-(4-Ìåòîêñè-ôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(C24H25NO4S): ÆÕ-ÌÑ, ÂÓ 4,01 ìèí, Ì+Í 424,5; 1H ßÌÐ (CDCl3): δ 1,67-1,82 (m, 1H),
2,43 (s, 3Í), 2,34-2,47 (m, 2Í), 2,72-2,95 (m, ÇÍ), 3,09 (t, 2H), 3,42-3,57 (m, 1H),
3,84 (s, 3Í), 4,13 (t, 2H), 6,72 (d, 1H), 6,79 (s, 1H), 7,12 (d, 1H), 7,37 (êâàðòåò ÀÂ, 4Í).

Ïðèìåð 182
[(1S)-5-(2-{5-Ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-

1Í-èíäåí-1-èë]-óêñóñíà  êèñëîòà
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(Ñ24Í22F3NO3S): ÆÕ-ÌÑ, ÂÓ 4,47 ìèí, Ì+Í 462,4; 1H ßÌÐ (ÄÌÑÎ-d6): δ 1,63-1,81 (m,
1H), 2,28-2,43 (m, 2H), 2,50 (s, 3Í), 2,69 (dd, 1H), 2,74-2,95 (m, 2H), 3,19 (t, 2H),
3,31-3,36 (m, 1H), 4,31 (t, 2H), 6,71 (dd, 1H), 6,78 (s, 1H), 7,08 (d, 1H), 7,87 (êâàðòåò ÀÂ, 4Í).

Ïðèìåð 183
((1S)-5-{2-[2-(4-Öèàíîôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2.3-äèãèäðî-1Í-èíäåí-

1-èë)óêñóñíà  êèñëîòà

(Ñ24Í22F3NO3S): ÆÕ-ÌÑ, ÂÓ 3,43 ìèí, Ì+Í 419,6; 1H ßÌÐ (CDCl3): δ 1,68-1,85 (m, 1H),
2,31-2,49 (m, 2H), 2,51 (s, ÇÍ), 2,77 (dd, 1H), 2,83-2,94 (m, 2H), 3,18 (t, 2H), 3,43-
3,56 (m, 1H), 4,31 (t, 2H), 6,71 (dd, 1H), 6,79 (s, 1H), 7,10 (d, 1H), 7,86 (êâàðòåò ÀÂ, 4Í).

Ïðèìåð 184
((1S)-5-[2-[2-(4-Èçîïðîïèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë)-óêñóñíà  êèñëîòà

(Ñ26Í29NO3S): ÆÕ-ÌÑ, ÂÓ 3,95 ìèí, Ì+Í 436,4; 1H ßÌÐ (CDCl3): δ 1,25 (s, 3Í), 1,28
(s, 3Í), 1,70-1,82 (m, 1H), 2,32-2,43 (m, 2H), 2,45 (s, 3Í), 2,74-2,98 (m, 4H), 3,18
(t, 2Í), 3,47-3,54 (m, 1H), 4,28 (t, 2H), 6,72 (dd, 1H), 6,78 (s, 1H), 7,08 (d, 1H),
7,51 (êâàðòåò ÀÂ, 4Í).

Ïðèìåð 185
((1S)-5-{2-[2-(3-Õëîð-4-ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(Ñ23Í21ClFNO3S): ÆÕ-ÌÑ, ÂÓ 3,89 ìèí, Ì+Í 446,4; 1H ßÌÐ (CDCl3): δ 1,68-1,86 (m,
1H), 2,32-2,46 (m, 2H), 2,50 (s, 3Í), 2,80 (dd, 1H), 2,84-2,96 (m, 2H), 3,18 (t, 2H),
3,47-3,59 (m, 1H), 4,32 (t, 2H), 6,72 (d, 1H), 6,82 (s, 1H), 7,12 (d, 1H), 7,23 (t,
1H), 7,72-7,82 (m, 1H), 7,97-8,04 (m, 1H).

Ïðèìåð 186
((1S)-5-[2-[2-(3,4-Äèõëîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë)-óêñóñíà  êèñëîòà

(Ñ23Í21Cl2NO3S): ÆÕ-ÌÑ, ÂÓ 4,12 ìèí, Ì+Í 462,0; 1H ßÌÐ (CDCl3): δ 1,74-1,88 (m,
1H), 2,36-2,48 (m, 2H), 2,50 (s, 3Í), 2,73-2,93 (m, 3Í), 3,19 (t, 2H), 3,48-3,55 (m,
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1H), 4,30 (t, 2H), 6,71 (d, 1H), 6,79 (s, 1H), 7,09 (d, 1H), 7,52 (d, 1H), 7,61 (dd, 1H), 8,02 (d, 1H).
Ïðèìåð 187
((1S)-5-{2-[2-(4-Ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)óêñóñíà  êèñëîòà

(Ñ23Í22FNO3S): ÆÕ-ÌÑ, ÂÓ 3,58 ìèí, Ì+Í 412,4; 1H ßÌÐ (CDCl3): δ 1,70-1,77 (m, 1H),
2,37-2,45 (m, 1H), 2,44 (s, 3Í), 2,70-2,90 (m, 4H), 3,16 (t, 2H), 3,47-3,52 (m, 1H),
4,27 (t, 2H), 6,70 (d, 1H), 6,76 (s, 1H), 7,00-7,10 (m, 3Í), 7,82-7,87 (m, 2H).

Ïðèìåð 188
((1S)-5-(2-[2-(3,4-Äèìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè)-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(Ñ25Í27NO3S): ÆÕ-ÌÑ, ÂÓ 4,39 ìèí, Ì+Í 422,3; 1H ßÌÐ (CDCl3): δ 1,70-1,83 (m, 1H),
2,29 (s, 3Í), 2,32 (s, 3Í), 2,37-2,50 [ñêðûòûé] (m, 2Í), 2,46 (s, 3H), 2,70,-2,90 (m,
3Í), 3,32 (t, 2Í), 3,45-3,60 (m, 1H), 4,30 (t, 2H), 6,73 (d, 1H), 6,79 (s, 1H), 7,07
(d, 1H), 7,17 (d, 1H), 7,59 (d,1H), 7,68 (s,1H).

Ïðèìåð 189
((1S)-5-{2-[2-(4-Àöåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-

1-èë)óêñóñíà  êèñëîòà

(C25H25NO4S): ÆÕ-ÌÑ, ÂÓ 4,01 ìèí, Ì+Í 436,3; 1H ßÌÐ (CDCl3): δ 1,70-1,82 (m, 1H),
2,37-2,49 (m, 2H), 2,50 (s, 3Í), 2,63 (s, 3Í), 2,70-2,90 (m, 3Í), 3,20 (t, 2H), 3,45-
3,60 (m, 1H), 4,30 (t, 2H), 6,72 (d, 1H), 6,78 (s, 1H), 7,08 (d, 1H), 7,95-8,03 (m, 4H).

Ïðèìåð 190
[(1S)-5-(2-[2-[4-Äèìåòèëàìèíî)-ôåíèë]-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè)-2,3-äèãèäðî-

1H-èíäåí-1-èë]-óêñóñíà  êèñëîòà

(Ñ25Í28N2O3S): ÆÕ-ÌÑ, ÂÓ 2,95 ìèí, Ì+Í 437,2; 1H ßÌÐ (ÄÌÑÎ-d6): δ 1,53-1,65 (m,
1H), 2,12-2,24 (m, 2H), 2,36 (s, 3Í), 2,63-2,84 (m, 3Í), 2,94 (s, 6H), 3,03 (t, 2H),
3,27-3,38 (m, 1H), 4,18 (t, 2H), 6,65 (d, 1H), 6,75 (s, 1H), 7,08 (d, 1H), 7,17 (êâàðòåò ÀÂ, 4H).

Ïðèìåð 191
((1S)-5-{2-[2-(3-Àìèíî-4-ìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-

1Í-èíäåí-1-èë)óêñóñíà  êèñëîòà
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Ñ24Í26N2O3S.Ñ2F3O2): ÆÕ-ÌÑ, ÂÓ 3,5 ìèí, Ì+Í 423,3; 1H ßÌÐ (CD3OD): δ 1,67-1,82 (m,
1H), 2,25-2,37 (m, 2H), 2,38 (s, 3H), 2,50 (s, 3Í), 2,67-2,90 (m, 3H), 3,20 (t, 2H),
3,41-3,56 (m, 1H), 4,32 (t, 2H), 6,71 (d, 1H), 6,79 (s, 1H), 7,09 (d, 1H), 7,42 (d,
1H), 7,69 (dd, 1H), 7,77 (d, 1H).

Ïðèìåð 192
((1S)-5-{2-[2-(2-Ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)-óêñóñíà  êèñëîòà

(Ñ23Í22FNO3S): ÆÕ-ÌÑ, ÂÓ 4,25 ìèí, Ì+Í 412,2; 1H ßÌÐ (CDCl3): δ 1,70-1,82 (m, 1H),
2,37-2,48 (m, 2H), 2,49 (s, 3H), 2,74-2,94 (m, 3H), 3,21 (t, 2H), 3,42-3,60 (m, 1H),
4,31 (t, 2H), 6,72 (d, 1H), 6,79 (s, 1H), 7,06-7,35 (m, 4H), 8,21 (t, 1H).

Ïðèìåð 193
((1S)-5-(2-[2-(4-Õëîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè)-2,3-äèãèäðî-1Í-èíäåí-1-

èë)óêñóñíà  êèñëîòà

(Ñ23Í22ClNO3S): ÆÕ-ÌÑ, ÂÓ 4,44 ìèí, Ì+Í 428,2; 1Í ßÌÐ (CDCl3): S 1,70-1,81 (m,
1H), 2,35-2,45 (m, 2H), 2,46 (s, 3H), 2,74-2,89 (m, 3H), 3,17 (t, 2H), 3,42-3,60 (m,
1H), 4.28 (t, 2H), 6,71 (d, 1H), 6,77 (s, 1H), 7,07 (d, 1H), 7,36 (d, 2H), 7,79 (d, 2H).

Ïðèìåð 194
((1S)-5-{2-[2-(4-Ýòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-

1-èë)óêñóñíà  êèñëîòà

(C25H27NO4S): ÆÕ-ÌÑ, ÂÓ 3,55 ìèí, Ì+Í 438,5; 1H ßÌÐ (CDCl3): δ 1,40 (t, 3H), 1,70-
1,82 (m, 1H), 2,35-2,47 (m, 2Í), 2,45 (s, 3H), 2,74-2,89 (m, 3H), 3,20 (t, 2Í), 3,42-
3,59 (m, 1H), 4,07 (q, 2H), 4,29 (t, 2Í), 6,71 (d, 1H), 6,76 (s, 1H), 6,91 (d, 1H),
7,06 (d, 2H), 7,82 (d, 2H).

Ïðèìåð 195
((1S)-5-{2-[2-(3,4-äèìåòîêñèôåíèë)-5-ìåòèä-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(C25H27NO5S): ÆÕ-ÌÑ, ÂÓ 3,86 ìèí, Ì+Í 454,2; 1H ßÌÐ (CDCl3): δ 1,67-1,82 (m, 1H),
2,37-2,48 (m, 2H), 2,49 (s, 3H), 2,71-2,87 (m, 3H), 3,27 (t, 2H), 3,42-3,57 (m, 1H),
3,93 (s, 3H), 3,96 (s, 3H), 4,29 (t, 2H), 6,35-6,64 (øèðîêèé s, 1H), 6,67 (d, 1H),
6,75 (s, 1H), 6,89 (d, 1H), 7,05 (d, 1H), 7,39 (d, 1H), 7,56 (s, 1H).

Ïðèìåð 196
((1S)-5-{2-[5-Ìåòèë-2-(3-ìåòèëôåíèë)-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-
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1-èë)óêñóñíà  êèñëîòà

(Ñ24Í25N3S): ÆÕ-ÌÑ, ÂÓ 3,71 ìèí, Ì+Í 408,2; 1H ßÌÐ (CDCl3): δ 1,70-1,82 (m, 1H),
2,38-2,52 (m, 2H), 2,40 (s, 3H), 2,47 (s, 3H), 2,75-2,87 (m, 3H), 3,19 (t, 2H), 3,45-
3,60 (m, 1H), 4,29 (t, 2H), 6,72 (d, 1H), 6,78 (s, 1H), 7,07 (d, 1H), 7,19 (d, 1H),
7,30 (t, 1H), 7,64 (d, 1H), 7,75 (s, 1H).

Ïðèìåð 197
[(1S)-5-(2-{5-Ìåòèë-2-[3-(òðèôòîðìåòèë)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-

1Í-èíäåí-1-èë]-óêñóñíà  êèñëîòà

(Ñ24Í22F3NO3S): ÆÕ-ÌÑ, ÂÓ 3,90 ìèí, Ì+Í 462,1; 1H ßÌÐ (CDCl3): S 1,70-1,82 (m,
1Í), 2,38-2,48 (m, 2Í), 2,49 (s, 3Í), 2,75-2,87 (m, 3Í), 3,19 (t, 2Í), 3,44-3,59 (m,
1H), 4,30 (t, 2Í), 6,72 (d, 1H), 6,79 (s, 1H), 7,07 (d, 1H), 7,52 (t, 1H), 7,61 (d,
1H), 8,01 (d, 1H), 8,13 (s, 1H).

Ïðèìåð 198
((1S)-5-{2-[2-(3-Ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-

èë)óêñóñíà  êèñëîòà

(Ñ23Í22FNO3S): ÆÕ-ÌÑ, ÂÓ 3,66 ìèí, Ì+Í 412,1; 1H ßÌÐ (CDCl3): δ 1,70-1,82 (m, 1H),
2,39-2,47 (m, 2H), 2,48 (s, 3Í), 2,76-2,87 (m, 3Í), 3,18 (t, 2H), 3,45-3,60 (m, 1H),
4,30 (t, 2H), 6,72 (d, 1H), 6,78 (s, 1H), 7,04-7,09 (m, 2H), 7,36-7,42 (m, 1H), 7,58-7,62 (m, 2H).

Ïðèìåð 199
((1S)-5-(2-[2-(3,5-Äèìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè)-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(Ñ25Í27NO3S): ÆÕ-ÌÑ, ÂÓ 3,88 ìèí, Ì+Í 422,2; 1H ßÌÐ (CDCl3): δ 1,72-1,84 (m, 1H),
2,36 (s, 6H), 2,37-2,45 (m, 2H), 2,46 (s, 3Í), 2,75-2,87 (m, 3Í), 3,19 (t, 2H), 3,45-
3,60 (m, 1H), 4,28 (t, 2H), 6,72 (d, 1H), 6,79 (s, 1H), 7,01 (s, 1H), 7,07 (d, 1H), 7,48 (s, 2H).

Ïðèìåð 200
[(1S)-5-(2-{5-Ìåòèë-2-[4-(òðèôòîðìåòîêñè)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-

äèãèäðî-1Í-èíäåí-1-èë]-óêñóñíà  êèñëîòà

Ñòðàíèöà: 97

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

(Ñ24Í22F3NO4S): ÆÕ-ÌÑ, ÂÓ 3,95 ìèí, Ì+Í 478,1; 1H ßÌÐ (CDCl3): δ 1,72-1,84 (m, 1Í),
2,38-2,46 (m, 2Í), 2,47 (s, 3Í), 2,75-2,87 (m, 3Í), 3,18 (t, 2Í), 3,45-3,60 (m, 1H),
4,29 (t, 2Í), 6,72 (d, 1H), 6,77 (s, 1H), 7,07 (d, 1H), 7,24 (d, 2H), 7,88 (d, 2H).

Ïðèìåð 201
((1S)-5-(2-[2-(3-Ìåòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè)-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(C24H25NO4S): ÆÕ-ÌÑ, ÂÓ 3,56 ìèí, Ì+Í 424,2; 1H ßÌÐ (CDCl3): 61,70-1,82 (m, 1H),
2,37-2,52 (m, 2H), 2,49 (s, 3Í), 2,75-2,87 (m, 3Í), 3,19 (t, 2H), 3,45-3,57 (m, 1H),
3,87 (s, 3Í), 4,30 (t, 2H), 6,72 (d, 1H), 6,79 (s, 1H), 6,95 (d, 1H), 7,10 (d, 1H),
7,32 (t, 1H), 7,40-7,45 (m, 2H).

Ïðèìåð 202
((1S)-5-{2-[2-(1,1'-Áèôåíèë-4-èë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1Í-

èíäåí-1-èë)óêñóñíà  êèñëîòà

(Ñ29Í27NO3S): ÆÕ-ÌÑ, ÂÓ 3,96 ìèí, Ì+Í 470,3; 1H ßÌÐ (CDCl3): δ 1,70-1,81 (m, 1H),
2,38-2,48 (m, 2H), 2,49 (s, 3Í), 2,75-2,87 (m, 3Í), 3,20 (t, 2H), 3,43-3,59 (m, 1H),
4,31 (t, 2H), 6,72 (d, 1H), 6,79 (s, 1H), 7,08 (d, 1H), 7,36 (t, 1H), 7,45 (t, 2H),
7,61-7,65 (m, 4H), 7,93 (d, 2H).

Ïðèìåð 203
Ïîëó÷åíèå ýòèë-{(1S)-5-[2-(4-ìåòèë-2-Ôåíèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-àöåòàòà

ADDP (0,205 ã, 0,81 ììîëü) ïðèáàâë þò ê ñìåñè PPh3 (0,212 ã, 0,81 ììîëü), ýòèë-
[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà (0,107 ã, 0,49 ììîëü) è 2-(4-
ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòàíîëà (ñòàäè  4, Ïðèìåð 51, 0,110 ã, 0,54 ììîëü) â
THF (5 ìë). Ðåàêöèîííóþ ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è ïðè êîìíàòíîé òåìïåðàòóðå
è äîïîëíèòåëüíî ïðèáàâë þò ADDP (0,136 ã, 0,54 ììîëü) è PPh3 (0,141 ã, 0,54 ììîëü) ñ
CH2Cl2 (5 ìë). Ðàñòâîð ïåðåìåøèâàþò â òå÷åíèå 24 ÷ ïðè êîìíàòíîé òåìïåðàòóðå è
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ôèëüòðóþò. Ôèëüòðàò âûïàðèâàþò è ïîëó÷åííóþ ñìåñü î÷èùàþò íà êîëîíêå Biotage ñ
èñïîëüçîâàíèåì ãðàäèåíòà ðàñòâîðèòåë  EtOAc/ãåêñàí îò 0 äî 50%. Ïîëó÷àþò ýòèë-{(1S)-5-
[2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-àöåòàò
(0,145 ã, âûõîä 66%) â âèäå æåëòîâàòîãî ìàñëà. ÝÐ-ÌÑ m/z 406,2 ((ÌÍ)+; ÂÝÆÕ ÂÓ (ìèí)
3,89; 1H ßÌÐ (àöåòîí-d6) δ 7,85-7,82 (m, 2H), 7,36-7,30 (m, 3Í), 6,94 (d, 1H), 6,65 (s,
1Í), 6,60-6,55 (m, 1H), 4,10 (t, 2H), 3,98 (q, 2H), 3,31-3,27 (m, 1H), 3,03 (t, 2H),
3,27-2,51 (m, 3Í), 2,24-2,14 (m, 2H), 2,18 (s, 3Í), 1,58-1,53 (m, 1H), 1,08 (t, 3H).

Ïðèìåð 204
Ïîëó÷åíèå {(1S)-5-[2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-

èíäåí-1-èë}-óêñóñíîé êèñëîòû

Ýòèë-{(1S)-5-[2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-
èë}-àöåòàò (0,135 ã, 0,33 ììîëü) ðàñòâîð þò â EtOH (6 ìë) è ïðèáàâë þò LiOH (0,024 ã,
1,0 ììîëü). Ïðèáàâë þò âîäó (3 ìë) è THF, ïîêà ìóòíûé ðàñòâîð íå ñòàíåò ïðîçðà÷íûì.
Ïîëó÷åííóþ ñìåñü ïåðåìåøèâàþò â òå÷åíèå íî÷è ïðè êîìíàòíîé òåìïåðàòóðå. Ïðèáàâë þò
HCl (2 í.), ïîêà çíà÷åíèå ðÍ íå ñòàíåò ðàâíûì 2, çàòåì òðèæäû ýêñòðàãèðóþò
ýòèëàöåòàòîì. Îðãàíè÷åñêèå ñëîè îáúåäèí þò, ñóøàò è êîíöåíòðèðóþò è ïîëó÷àþò {(1S)-5-
[2-(4-ìåòèë-2-ôåíèë-1,3-îêñàçîë-5-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èë}óêñóñíóþ
êèñëîòó (0,039 ã, âûõîä 30,6%) â âèäå áåñöâåòíîãî ìàñëà. ÝÐ-ÌÑ m/z 378,2 (ÌÍ)+; ÂÝÆÕ ÂÓ
(ìèí) 3,22; 1H ßÌÐ (àöåòîí-d6) S 8,1 (s br 1H) 8,0-7,95 (m, 2Í), 7,52-7,43 (m, 3Í),
7,15 (d, 1H), 6,81 (s, 1H), 6,73 (d, 1H), 4,27 (t, 2H) 3,47-3,40 (m, 1H), 3,18 (t,
2H), 2,90-2,68 (m, 3H), 2,41-2,29 (m, 2H), 2,18 (s, 3H), 1,77-1,68 (m, 1H).

Ïóòåì èñïîëüçîâàíè  ìåòîäèê, îïèñàííûõ âûøå â Ïðèìåðàõ 51, 203 è 204, ñ
ïðèìåíåíèåì äðóãèõ ïîäõîä ùèõ èñõîäíûõ âåùåñòâ ïîëó÷àþò è õàðàêòåðèçóþò ñëåäóþùèå
ñîåäèíåíè :

Ïðèìåð 205
Ïîëó÷åíèå N-(4-ìåòèëáåíçîèë)-àëàíèíà

1H ßÌÐ (ÄÌÑÎ-d6) δ 12,60 (s br, 1H), 8,57 (d, 1H), 7,81 (d, 2H), 7,28 (d, 2H),
4,38 (q, 1H), 2,35 ( s, 3H), 1,38 (d, 3H).

Ïðèìåð 206
Ïîëó÷åíèå N-(3-ôòîð-4-ìåòèëáåíçîèë)-àëàíèíà

1H ßÌÐ (ÄÌÑÎ-d6) δ 12,54 (s br, 1H), 8,67 (d, 1H), 7,65-7,62 (m, 2H), 7,39 (t,
1H), 4,38 (q, 1H), 2,27 (s, 3H), 1,38 (d, 3H).

Ïðèìåð 207
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Ïîëó÷åíèå N-[4-(òðèôòîðìåòèë)-áåíçîèë]-àëàíèíà

1H ßÌÐ (DMCO-d6) δ 12,64 (s br, 1H), 8,91 (d, 1H), 8,08 (d, 2H), 7,85 (d, 2H),
4,42 (q, 1H), 1,40 (d, 3H).

Ïðèìåð 208
Ïîëó÷åíèå ýòèë-4-[(4-ìåòèëáåíçîèë)-àìèíî]-3-îêñîïåíòàíîàòà

ÝÐ-ÌÑ m/z 278,38 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,04. 1H ßÌÐ (àöåòîí-d6) δ 8,08 (s br, 1Í),
7,90 (d, 2H), 7,28 (d, 2Í), 4,72-4,67 (m, 1H), 4,13 (q, 2Í), 3,66 (s, 2H), 2,40 (s,
3Í), 1,41 (d, 3H), 1,12 (t, 3H).

Ïðèìåð 209
Ïîëó÷åíèå ýòèë-4-[(3-ôòîð-4-ìåòèëáåíçîèë)-àìèíî]-3-îêñîïåíòàíîàòà

ÝÐ-ÌÑ m/z 296,4 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,26. 1H ßÌÐ (àöåòîí-d6) δ 7,75-7,60 (m, 2H),
7,38 (t, 1H), 4,20 (q, 2H), 3,65 (s, 2H), 2,23 (s, 3Í), 1,45 (d, 3Í), 1,20 (t, 3Í).

Ïðèìåð 210
Ïîëó÷åíèå ýòèë-3-îêñî-4-{[4-(òðèôòîðìåòèë)-áåíçîèë]-àìèíî}-ïåíòàíîàòà

ÝÐ-ÌÑ m/z 332,4 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,45. 1H ßÌÐ (àöåòîí-d6) δ 8,14 (d, 2H), 7,84
(d, 2H), 4,80-4,74 (m, 2H), 4,20 (q, 2H), 3,70 (s, 2H), 1,48 (d, 3Í), 1,21 (t, 3Í).

Ïðèìåð 211
Ïîëó÷åíèå ýòèë-[4-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-5-èë]-àöåòàòà

ÝÐ-ÌÑ m/z 260,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,96.1Í ßÌÐ (àöåòîí-d6) δ 7,86 (d, 2H), 7,30
(d, 2H), 4,15 (q, 2H), 3,81 (s, 2H), 2,37 (s, 3Í), 2,14 (s, 3Í), 1,24 (t, 3Í).

Ïðèìåð 212
Ïîëó÷åíèå ýòèë-[2-(3-ôòîð-4-ìåòèëôåíèë)-4-ìåòèë-1,3-îêñàçîë-5-èë]-àöåòàòà
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ÝÐ-ÌÑ m/z 278,3 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,89. 1Í ßÌÐ (àöåòîí-d6) δ 7,69 (d, 1Í), 7,60
(d, 1H), 7,37 (t, 1H), 4,15 (q, 2H), 3,83 (s, 2H), 2,31 (s, 3H), 2,15 (s, 3H), 1,23 (t, 3Í).

Ïðèìåð 213
Ïîëó÷åíèå ýòèë-{4-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-5-èë}-àöåòàòà

ÝÐ-ÌÑ m/z 314,3 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 3,27. 1Í ßÌÐ (àöåòîí-d6) δ 8,18 (d, 2H), 7,84
(d, 2H), 4,17 (q, 2H), 3,88 (s, 2H), 2,20 (s, 3H), 1,23 (t, 3H).

Ïðèìåð 214
Ïîëó÷åíèå 2-[4-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-5-èë]-ýòàíîëà

ÝÐ-ÌÑ m/z 218,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,35. 1Í ßÌÐ (àöåòîí-d6) δ 7,85 (d, 2H), 7,27
(d, 2H), 3,99 (s br, 1H), 3,83 (t, 2H), 2,90 (t, 2H), 2,37 (s, 3Í), 2,12 (s, 3Í).

Ïðèìåð 215
Ïîëó÷åíèå 2-[2-(3-ôòîð-4-ìåòèëôåíèë)-4-ìåòèë-1,3-îêñàçîë-5-èë]-ýòàíîëà

ÝÐ-ÌÑ m/z 236,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,46. 1Í ßÌÐ (CDCl3) δ 7,54 (d, 1 Í), 7,43
(d, 1H), 7,17 (t, 1H), 3,91 (d, 2H), 3,09 (s, 1H), 2,88 (t, 2H), 2,29 (s, 3Í), 2,13 (s, 3H).

Ïðèìåð 216
Ïîëó÷åíèå 2-{4-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-5-èë}-ýòàíîëà

ÝÐ-ÌÑ m/z 272,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 2,71. 1H ßÌÐ (CDCl3) δ 8,03 (2, 2Í), 7,66
(d, 2H), 3,95 (t, 2Í), 2,96 (t, 2H), 2,21 (s, 3Í), 1,97 (s br, 1H).

Ïðèìåð 217
Ïîëó÷åíèå ýòèë-[(1S)-5-(2-{4-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-5-èë}-
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ýòîêñè)-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà

ÝÐ-ÌÑ m/z 474,5 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 4,10. 1Í ßÌÐ (àöåòîí-d6) δ 8,16 (d, 2H), 7,83
(d, 2H), 7,09 (d, 1H), 6,80 (s, 1H), 6,72 (dd, 1H), 4,28 (t, 2H), 4,12 (q, 2H), 3,46-
3,41 (m, 1H), 3,21 (t, 2H), 2,86-2,65 (m, 3H), 2,39-2,26 (m, 2H), 2,20 (s, 3Í), 1,75-
1,63 (m, 1H), 1,22 (t, 3H).

Ïðèìåð 218
Ïîëó÷åíèå ýòèë-((1S)-5-{2-[4-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-5-èë]-ýòîêñè}-2,3-

äèãèäðî-1H-èíäåí-1-èë)-àöåòàòà

ÒÑÕ Rf=0,22 ãåêñàí/EtOAc 4:1.
Ïðèìåð 219
Ïîëó÷åíèå ýòèë-((1S)-5-{2-[2-(3-ôòîð-4-ìåòèëôåíèë)-4-ìåòèë-1,3-îêñàçîë-5-èë]-ýòîêñè}

-2,3-äèãèäðî-1H-èíäåí-1-èë)-àöåòàòà

ÝÐ-ÌÑ m/z 438,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 4,18. 1Í ßÌÐ (àöåòîí-d6) δ 6,67 (dd, 1H),
7,59 (dd, 1H), 7,37 (t, 1H), 7,08 (d, 1H), 6,80 (s, 1H), 6,72 (dd, 1H), 4,26 (t, 2H),
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4,12 (q, 2Í), 3,46-3,38 (m, 1H), 3,17 (t, 2H), 2,89-2,65 (m, 3Í), 2,39-2,23 (m, 5H),
2,17 (s, 3Í), 1,75-1,63 (m, 1H), 1,23 (t, 3H).

Ïðèìåð 220
Ïîëó÷åíèå ((1S)-5-{2-[4-ìåòèë-2-(4-ìåòèëôåíèë-3-îêñàçîë-5-èë]-ýòîêñè}-2,3-äèãèäðî-

1Í-èíäåí-1-èë)-óêñóñíîé êèñëîòû

ÝÐ-ÌÑ m/z 392,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 3,36. 1H ßÌÐ (àöåòîí-d6) δ 7,72 (d, 2H), 7,15
(d, 2H), 6,99 (d, 1H), 6,67 (s, 1H), 6,59 (dd, 1H), 4,12 (t, 2H), 3,33-3,28 (m, 1H),
3,03 (t, 2H), 2,73-2,54 (m, 3Í), 2,27-2,21 (m, 5H), 2,02 (s, 3Í), 1,64-1,54 (m, 1H).

Ïðèìåð 221
Ïîëó÷åíèå ((1S)-5-{2-[2-(3-ôòîð-4-ìåòèëôåíèë)-ìåòèë-1,3-îêñàçîë-5-èë]-ýòîêñè}-2,3-

äèãèäðî-1H-èíäåí-1-èë)óêñóñíîé êèñëîòû

ÝÐ-ÌÑ m/z 410,2 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 3,49. 1H ßÌÐ (àöåòîí-d6) δ 7,68 (dd, 1H),
7,59 (dd, 1H), 7,36 (t, 1H), 7,12 (d, 1H), 6,80 (s, 1H), 6,72 (dd, 1H), 4,26 (t, 2H),
3,47-3,41 (m, 1H), 3,18 (t, 2H), 2,86-2,67 (m, 3H), 2,40-2,28 (m, 5H), 2,17 (s, 3H),
1,18-1,65 (m, 1H).

Ïðèìåð 222
Ïîëó÷åíèå [(1S)-5-(2-{4-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-5-èë}-ýòîêñè)-

2,3-äèãèäðî-1H-èíäåí-1-èë]óêñóñíîé êèñëîòû

ÝÐ-ÌÑ m/z 446,5 ((ÌÍ)+); ÂÝÆÕ ÂÓ (ìèí) 3,47. 1H ßÌÐ (àöåòîí-d6) δ 8,17 (d, 2H), 7,84
(d, 2H), 7,13 (s, 1H), 6,80 (s, 1H), 6,72 (dd, 1H), 4,28 (t, 2H), 3,46-3,41 (m, 1H),
3,21 (t, 2H), 2,86-2,67 (m, 3H), 2,40-2,28 (m, 2H), 2,20 (s, 3H), 1,77-1,67 (m, 1H).

Ñòðàíèöà: 103

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

Ïðèìåð 223
Ïîëó÷åíèå (2S)-2{(1S)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-

1Í-èíäåí-1-èë)-ïðîïàíîâîé êèñëîòû è (2R)-2-{(1H)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-
èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èë}-ïðîïàíîâîé êèñëîòû

è

Ñòàäè  1. Ïîëó÷åíèå (2S)-2-[(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-ïðîïàíîâîé
êèñëîòû è (2R)-2-[(1R)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]ïðîïàíîâîé êèñëîòû

è

Èñõîäíóþ êèñëîòó (Ïðèìåð 2b) ââîä ò â ðåàêöèþ ïî ìåòîäèêå, àíàëîãè÷íîé îïèñàííîé â
Ïðèìåðå 4, ïðè äàâëåíèè Í2, ðàâíîì 60 ôóíò-ñèëà/äþéì2, è ñ èñïîëüçîâàíèåì 4,5 ã
èñõîäíîãî âåùåñòâà, 1,04 ã êàòàëèçàòîðà è 4,5 ìë òðèýòèëàìèíà â 45 ìë ýòàíîëà è 5 ìë
THF. Ñòàíäàðòíà  ìåòîäèêà ýêñòðàêöèè äàåò 3,22 ã ïðîäóêòà. Âðåì  óäåðæèâàíè  ÆÕ/ÌÑ
ðàâíî 2,41 ìèí, ßÌÐ (DMCO-d6): 0,87 (d, 3H, α-ìåòèë), 1,75 (m, 1H), 2,04 (m, 1H), 3,66
(s, 3H, ìåòîêñèë), 6,65 (m, 1H, àðèë), 6,76 (s, 1H, àðèë), 7,04 (d, 1H, àðèë), 12,18
(bs, 1H, êèñëîòà.)

Ñòàäè  2. Ïîëó÷åíèå ìåòèë-(2S)-2-[(1S)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-
ïðîïàíîàòà è ìåòèë-(2R)-2-[(1R)-5-ìåòîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-ïðîïàíîàòà

è

Ñîåäèíåíèå ïîëó÷àþò ïî ðåàêöèè èç 1,5 ã èñõîäíîé êèñëîòû, 0,93 ìë éîäìåòàíà è 1,75
ã áèêàðáîíàòà íàòðè  â 10 ìë ìåòàíîëà ïðè ñòàíäàðòíûõ óñëîâè õ ýòåðèôèêàöèè,
îïèñàííûõ â Ïðèìåðå 6. Îáðàáîòêà äàåò 1,53 ã, 96%. (ßÌÐ (CD2Cl2): 1,05 (d, 3H, α-ìåòèë),
1,88 (m, 1H), 2,19 (m, 1H), 3,44 (m, 1H), 3,68 (s, 3H, ìåòîêñèë), 3,77 (s, 3H, ñëîæíûé ýôèð).

Ñòàäè  3. Ïîëó÷åíèå: ìåòèë-(2S)-2-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-
ïðîïàíîàòà è ìåòèë-(2R)-2-[(1R)-5-ãèäðîêñè-2,3-äèãèäðî-1Í-èíäåí-1-èë]-ïðîïàíîàòà

è

Â óñëîâè õ äåìåòèëèðîâàíè , îïèñàííûõ â Ïðèìåðå 7 (1,53 ã èñõîäíîãî âåùåñòâà, 4,35
ã AlCl3 è 2,4 ìë ýòàíòðèîëà â 20 ìë äèõëîðìåòàíà), ïîëó÷àþò 1,21 ã ïðîäóêòà (84%). (ßÌÐ
(CD2Cl2): 1,05 (d, 3Í, α-ìåòèë), 1,88 (m, 1Í), 2,18 (m, 1Í), 3,45 (m, 1H), 3,67 (s, 3Í,
ñëîæíûé ýôèð), 6,60 (m, 1H, àðèë), 6,69 (s, 1H, àðèë), 6,93 (d, 1H, àðèë).

Ñòàäè  4: Ïîëó÷åíèå ìåòèë-(2S)-2-{(1S)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-
ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}-ïðîïàíîàòà è ìåòèë-(2R)-2-[(1R)-[5-ìåòèë-2-ôåíèë-
1,3-îêñàçîë-4-èë-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë]-ïðîïàíîàòà
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è

Ñ ïîìîùüþ ñòàíäàðòíîé ìåòîäèêè ñî÷åòàíè  Ìèöóíîáó, îïèñàííîé â Ïðèìåðå 11 (0,100 ã
èñõîäíîãî ôåíîëà, 0,110 ã îêñàçîëèëýòàíîëà, 0,143 ã òðèôåíèëôîñôèíà è 0,137 ã ADDP â
2 ìë äèõëîðìåòàíà), ïîñëå õðîìàòîãðàôèè â 15% EtOAc/ãåêñàí ïîëó÷àþò 0,107 ã (58%)
ïðîäóêòà. ßÌÐ (CD2Cl2): 1,62-1,87 (m, 4H), 2,40 (s, 3Í, ìåòèëüíà  ãðóïïà îêñàçîëà),
2,98 (t, 2H, ìåòèëåí), 3,23 (m, 1H), 3,63 (s, 3Í, ñëîæíûé ýôèð), 6,60 (s, 1H, àðèë),
6,64 (m, 1H, àðèë), 7,42 (m, 3Í, àðèë), 8,00 (m, 2H, àðèë).

Ñòàäè  5. (2S)-2-{(1S)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-
1Í-èíäåí-1-èë}-ïðîïàíîâà  êèñëîòà è (2R)-2-{(1R)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-
èë)-ýòîêñè]-2,3-äèãèäðî-1Í-èíäåí-1-èë}ïðîïàíîâà  êèñëîòà

è

Äë  0,090 ã èñõîäíîãî ñëîæíîãî ýôèðà èñïîëüçóþò óñëîâè  ãèäðîëèçà ñ ïîìîùüþ LiOH è
ïîëó÷àþò 0,082 ã (95%) ïðîäóêòà. ßÌÐ (CD3OD): 0,4-0,75 (m, 4H), 1,18 (s, 3Í), 1,75
(t, 2H, ìåòèëåí), 2,00 (m, 1H), 2,99 (t, 2H, ìåòèëåí), 5,39 (s, 1H, àðèë), 5,48 (m,
1H, àðèë), 5,83 (d, 1H, àðèë), 6,27 (m, 3Í, àðèë), 6,76 (m, 2H, àðèë).

Ñ èñïîëüçîâàíèåì ìåòîäèê, îïèñàííûõ âûøå, è ïîäõîä ùèõ èñõîäíûõ âåùåñòâ
äîïîëíèòåëüíûå (2S,1S) è (2R,1R) ñîåäèíåíè  ïîëó÷àþò àíàëîãè÷íûì îáðàçîì â âèäå
ñìåñåé äèàñòåðåîèçîìåðîâ (ò.å. ñèí-{(2S,1S)/(2R,1R)} è èëè àíòè-{(2S,1S)/(2S,1R)})
ñìåñåé èëè â âèäå èíäèâèäóàëüíûõ ýíàíòèîìåðîâ. Ýòè ñîåäèíåíè  ïðèâåäåíû â òàáëèöå 5.

Òàáëèöà 5

Ïðèìåð ¹ R3 R4 X Èçîìåð ÂÝÆÕ, âðåì  óäåðæèâàíè  (ìèí) ÆÕ-ÌÑ [M+H] +

224 Me 3,4-(Cl)2-Ph O 2S,1S 4,10 460,0

225 Me 3,4-(Cl)2-Ph O ñèí-ðàöåìàò 4,10 460,0

226 Me 3,4-(Me)2-Ph Î ñèí-ðàöåìàò 4,32 420,4

227 Me 3,4-(Me)2-Ph Î 2S,1S 4,32 420,4

228 Me 3-Me-Ph Î ñèí-ðàöåìàò 4,19 406,3

229 Me 4-CF3-Ph Î ñèí-ðàöåìàò 3,73 460,2

230 Me 4-CF3-Ph Î 2S,1S 3,73 460,2

231 Me 4-CF3-Ph Î 2R,1R 3,73 460,2

232 Me 4-Cl-Ph Î ñèí-ðàöåìàò 3,61 426,2

233 Me 4-Et-Ph Î ñèí-ðàöåìàò 3,70 420,3

234 Me 4-Et-Ph Î 2S,1S 3,70 420,3

235 Me 4-Et-Ph Î 2R,1R 3,70 420,3

236 Me 4-Et-Ph Î ñìåñü
ñèí/àíòè

3,70 420,3

237 Me 4-Et-Ph Î 2R,1S 3,70 420,3

238 Me 4-Et-Ph Î 2S,1R 3,70 420,3

239 Me 4-MeO-Ph Î ñèí-ðàöåìàò 3,37 422,3

240 Me 4-MeO-Ph O 2R,1R 3,37 422,3

241 Me 4-MeO-Ph O 2S,1S 3,37 422,3

242 Me 4-n-Bu-Ph Î ñèí-ðàöåìàò 4,08 448,4

243 Me 4-t-Bu-Ph Î 2S,1S 4,59 448,4

244 Et 4-t-Bu-Ph Î ñèí-ðàöåìàò 4,59 448,4

Ñòðàíèöà: 105

5

10

15

20

25

30

35

40

45

50



RU 2 314 298 C2

245 Me 4-MeO-Ph Î 2S,1S 3,58 -

246 Me 4-CI-Ph S ñèí-ðàöåìàò 3,84 442,2

247 Me 4-Me-Ph S ñèí-ðàöåìàò 4,34 422,3

Ïðèìåð 248
Ïîëó÷åíèå ýòèë-[(1S)-5-(2-{2-[4'-(5-àöåòèë-2-òèåíèë)-1.1'-áèôåíèë-4-èë]-5-ìåòèë-1,3-

îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàòà

Ê ðàñòâîðó, ñîäåðæàùåìó ýòèë-((1S)-5-{2-[2-(4-áðîìôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-
ýòîêñè}-2,3-äèãèäðî-1Í-èíäåí-1-èë)-àöåòàò (0,100 ã, 0,21 ììîëü) [ïîëó÷åííîìó èç 2-[5-
ìåòèë-2-(4-áðîìôåíèë)-1,3-îêñàçîë-4-èë]-ýòàíîëà è ýòèë-[(1S)-5-ãèäðîêñè-2,3-äèãèäðî-
1Í-èíäåí-1-èë]-àöåòàòà (Ïðèìåð 135)], 1,1'-áèñ(äèôåíèëôîñôèíî)-ôåððîöåí]-
äèõëîðïàëëàäèé(II) (16,9 ìã, 0,02 ììîëü) è 5-àöåòèë-2-òèåíèëáîðîíîâóþ êèñëîòó (0,062
ã, 0,41 ììîëü) â äåãàçèðîâàííûõ òîëóîëå è äèîêñàíå (4:1, 2 ìë), ïðèáàâë þò 2 Ì âîäíûé
ðàñòâîð êàðáîíàòà íàòðè  (0,5 ìë). Ñìåñü íàãðåâàþò ïðè 85°Ñ â òå÷åíèå 16 ÷.
Ðàñòâîðèòåëè âûïàðèâàþò â âàêóóìå è îñòàòîê ðàñòâîð þò â ìåòàíîëå è àöåòîíèòðèëå è
ôèëüòðóþò ÷åðåç ýêñòðàêöèîííûé êàòðèäæ ñ îáðàùåííîé ôàçîé Ñ8. Ðàñòâîðèòåëè
âûïàðèâàþò è îñòàòîê ðàñòâîð þò â àöåòîíèòðèëå è î÷èùàþò ñ ïîìîùüþ ÂÝÆÕ, ïîëó÷à 
ýòèë-[(1S)-5-(2-{2-[4'-(5-àöåòèë-2-òèåíèë)-1,1'-áèôåíèë-4-èë]-5-ìåòèë-1,3-îêñàçîë-4-
èë}-ýòîêñè)-2,3-äèãèäðî-1Í-èíäåí-1-èë]-àöåòàò ñ âûõîäîì 46% (50 ìã, 0,09 ììîëü) ÌÑ
(ýëåêòðîðàñïûëåíèå) 530,4 (Ì+Í)+, 1Í ßÌÐ (CDCl3) δ 1,24 (t, 3Í), 1,71 (m, 1H), 2,37
(m, 5Í), 2,57 (s, 3H), 2,68 (m, 1H), 2,83 (m, 2H), 3,03 (m, 2Í), 3,48 (m, 1H), 4,17
(m, 4H), 6,67 (m, 2H), 7,02 (d, 1H), 7,39 (d, 1H), 7,67 (d, 1H), 7,73 (d, 2H), 8,01 (d, 2H).

Äðóãèå ñîåäèíåíè , ïîëó÷åííûå ñ èñïîëüçîâàíèåì àíàëîãè÷íûõ èñõîäíûõ âåùåñòâ è
ìåòîäèêè, îïèñàííîé â Ïðèìåðå 248, â ñî÷åòàíèè ñ ãèäðîëèçîì, îïèñàííûì â Ïðèìåðå 11,
ïðèâåäåíû íèæå â òàáëèöå 6.

Òàáëèöà 6.

Ïðèìåð ¹ R R1 R2 R3 R4 R5 X ÆÕ-ÌÑ [Ì+Í]+

249 H H H Me H O 493,3

250 Í H H Me H O 484,2

251 H H H Me H Î 502,2

ÎÖÅÍÊÀ ÑÎÅÄÈÍÅÍÈÉ
Ïðîäåìîíñòðèðîâàòü àêòèâíîñòü ñîåäèíåíèé, ñîîòâåòñòâóþùèõ íàñòî ùåìó
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èçîáðåòåíèþ ìîæíî ñ ïîìîùüþ èññëåäîâàíèé, âûïîëí þùèõñ  in vitro, ex vivo è in vivo,
õîðîøî èçâåñòíûõ â äàííîé îáëàñòè òåõíèêè. Íàïðèìåð, ÷òîáû ïðîäåìîíñòðèðîâàòü
ýôôåêòèâíîñòü ôàðìàöåâòè÷åñêîãî ïðåïàðàòà äë  ëå÷åíè  äèàáåòà è ðîäñòâåííûõ
çàáîëåâàíèé, òàêèõ êàê ñèíäðîì X, íàðóøåíèå  ïåðåíîñèìîñòè ãëþêîçû, íàðóøåíèå óðîâí 
ãëþêîçû â êðîâè íàòîùàê è ãèïåðèíñóëèíåìè  èëè àòåðîñêëåðîòè÷åñêîå çàáîëåâàíèå è
ðîäñòâåííûå çàáîëåâàíè , òàêèå êàê ãèïåðòðèãëèöåðèäåìè  è ãèïåðõîëåñòåðèíåìè , ìîæíî
âûïîëíèòü ñëåäóþùèå èññëåäîâàíè .

Ñâ çûâàíèå èíñóëèíà ðåöåïòîðàìè â êëåòêàõ 3T3-L1, îáðàáîòàííûõ ñîåäèíåíè ìè
Êëåòêè 3T3-L1 âûñåâàþò ïî 9300 êëåòîê â ëóíêó â ïëàíøåòû Costar TC ñ ïëîñêèì äíîì è

èíêóáèðóþò â òå÷åíèå 1 íåäåëè, ïðåêðàùà  èíêóáàöèþ ÷åðåç 2 ñóòîê ïîñëå ñëè íè 
(íàïðèìåð, êîãäà êëåòêè äîñòèãíóò ìàêñèìàëüíîé ïëîòíîñòè). Çàòåì êëåòêè â òå÷åíèå 2
ñóòîê îáðàáàòûâàþò äèôôåðåíöèðóþùåé ñðåäîé (ñðåäîé Èãëà, ìîäèôèöèðîâàííîé ïî
ñïîñîáó Äóëüáåêêî (DMEM),100 ìêã/ìë ïåíèöèëëèíà/ñòðåïòîìèöèíà, 2 ììîëü L-ãëóòàìèíà,
10% ôåòàëüíîé áû÷üåé ñûâîðîòêè), ñîäåðæàùåé 0,5 ìêìîëü èíñóëèíîïîäîáíîãî ôàêòîðà
ðîñòà ÷åëîâåêà (IGF-1) è èññëåäóåìûå ñîåäèíåíè . Ïîñëå îáðàáîòêè ñðåäà çàìåí åòñ 
äèôôåðåíöèðóþùåé ñðåäîé è êëåòêè èíêóáèðóþò â òå÷åíèå 4 ñóòîê. Çàòåì àíàëèçèðóþò
àêòèâíîñòü ðåöåïòîðà èíñóëèíà. Ïîñëå ïðîìûâêè êëåòîê áóôåðíûì ðàñòâîðîì èõ
èíêóáèðóþò ñ ïîìîùüþ 0,1 íìîëü 125|-èíñóëèíà è (+/-) 100 íìîëü íåìå÷åíîãî èíñóëèíà è
èíêóáàöèþ ïðîâîä ò ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 1 ÷. Çàòåì êëåòêè òðèæäû
ïðîìûâàþò áóôåðíûì ðàñòâîðîì, ðàñòâîð þò â 1 í. NaOH è ïðîâîä ò ïîäñ÷åò ñ ïîìîùüþ
ñ÷åò÷èêà ãàììà-èçëó÷åíè . Åñëè äîñòèãíóòî ïëàòî, òî îïðåäåë þò çíà÷åíèå ÅÑ50 è
îöåíèâàþò ìàêñèìàëüíóþ ñòèìóë öèþ â ïðîöåíòàõ.

Àíàëèç ñâ çûâàíè  èíñóëèíà ðåöåïòîðàìè

Ïðèìåð EC50 (íÌ) %, ìàêñ. ñòèìóë öè 

êîíòðîëü 74 100

41 765 67

49 30 75

62 224 76

65 140 77

67 128 67

81 159 79

103 18 86

107 109 76

121 188 62

127 350 42

Àíàëèçû In Vivo
Ìåòîäèêà èçìåðåíè  êîíöåíòðàöèé ãëþêîçû â êðîâè
Ó ìûøåé db/db (ïîëó÷åííûõ èç Jackson Laboratories, Bar Harbor, ME) áåðóò êðîâü (èç

ãëàçíîé èëè õâîñòîâîé âåíû) è èõ ðàçäåë þò íà ãðóïïû â ñîîòâåòñòâèè ñ ýêâèâàëåíòíûìè
ñðåäíèìè êîíöåíòðàöè ìè ãëþêîçû â êðîâè. Â òå÷åíèå 14 äíåé îäèí ðàç â äåíü èì
ïåðîðàëüíî ââîä ò (ïóòåì ïðèíóäèòåëüíîãî êîðìëåíè  â ôàðìàöåâòè÷åñêè ïðèåìëåìîì
ðàñòâîðèòåëå) èññëåäóåìîå ñîåäèíåíèå. Çàòåì ó æèâîòíûõ ïîâòîðíî áåðóò êðîâü èç
ãëàçíîé èëè õâîñòîâîé âåíû è ñ ïîìîùüþ ñàõàðèìåòðà Glucometer Elite XL (Bayer
Corporation, Elkhart, IN) îïðåäåë þò êîíöåíòðàöèè ãëþêîçû.

Ìåòîäèêà èçìåðåíè  êîíöåíòðàöèé òðèãëèöåðèäîâ
Ó ìûøåé hApoA1 (ïîëó÷åííûõ èç Jackson Laboratories, Bar Harbor, ME) áåðóò êðîâü (èç

ãëàçíîé èëè õâîñòîâîé âåíû) è èõ ðàçäåë þò íà ãðóïïû â ñîîòâåòñòâèè ñ ýêâèâàëåíòíûìè
ñðåäíèìè êîíöåíòðàöè ìè òðèãëèöåðèäîâ â ñûâîðîòêå. Â òå÷åíèå 8 äíåé îäèí ðàç â äåíü
èì ïåðîðàëüíî ââîä ò (ïóòåì ïðèíóäèòåëüíîãî êîðìëåíè  â ôàðìàöåâòè÷åñêè ïðèåìëåìîì
ðàñòâîðèòåëå) èññëåäóåìîå ñîåäèíåíèå. Çàòåì ó æèâîòíûõ ïîâòîðíî áåðóò êðîâü èç
ãëàçíîé èëè õâîñòîâîé âåíû è îïðåäåë þò êîíöåíòðàöèè òðèãëèöåðèäîâ â ñûâîðîòêå. Âî
âñåõ ñëó÷à õ êîíöåíòðàöèè òðèãëèöåðèäîâ îïðåäåë þò ñ ïîìîùüþ ïðèáîðà Technicon Axon
Autoanalyzer (Bayer Corporation, Tarrytown, NY).

Ìåòîäèêà èçìåðåíè  êîíöåíòðàöèé ËÂÏ-õîëåñòåðèíà
Äë  îïðåäåëåíè  êîíöåíòðàöèé ËÂÏ-õîëåñòåðèíà â ïëàçìå ó ìûøåé hApoA1 áåðóò êðîâü
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è èõ ðàçäåë þò íà ãðóïïû â ñîîòâåòñòâèè ñ ýêâèâàëåíòíûìè ñðåäíèìè êîíöåíòðàöè ìè
ËÂÏ-õîëåñòåðèíà â ïëàçìå. Â òå÷åíèå 7 äíåé îäèí ðàç â äåíü ìûøàì ïåðîðàëüíî ââîä ò
ðàñòâîðèòåëü èëè èññëåäóåìîå ñîåäèíåíèå. Êîíöåíòðàöèè ËÂÏ-õîëåñòåðèíà â ïëàçìå
îïðåäåë þò ñ ïîìîùüþ ïðèáîðà Synchron Clinical System (CX4) (Beckman Coulter,
Fullerton, CA)

Àíàëèçû In vivo

Ïðèìåð
¹

Ñâ çûâàíèå
èíñóëèíà
ðåöåïòîðàìè ÅÑ50,
íÌ

Ãëþêîçà â êðîâè (ìûøè db/db) Òðèãëèöåðèäû (ìûøè hApoA1) ËÂÏ (ìûøè hApoA1)

12 77 14-äíåâí. ïåðîðàëüí. ââåäåíèå: -20%
ïðîòèâ èñõîäû. óðîâí  ïðè 3 ìã/êã
îäèí ðàç â äåíü, -45% ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: -35%
ïðîòèâ èñõîäí. óðîâí  ïðè 3 ìã/êã
îäèí ðàç â äåíü, -45% ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí.
ââåäåíèå: +30% ïðîòèâ
èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

51 7-äíåâí. ïåðîðàëüí. ââåäåíèå: -160
ìã/äë ïðîòèâ èñõîäí. óðîâí  ïðè 3
ìã/êã îäèí ðàç â äåíü, -220 ìã/äë ïðè
10 ìã/êã îäèí ðàç â äåíü

5-äíåâí. ïåðîðàëüí. ââåäåíèå: -45
ìã/äë ïðîòèâ èñõîäí. óðîâí  ïðè 10
ìã/êã îäèí ðàç â äåíü

137 24 14-äíåâí. ïåðîðàëüí. ââåäåíèå: -32%
ïðîòèâ èñõîäí. óðîâí  ïðè 3 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: -31%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí.
ââåäåíèå: +19% ïðîòèâ
èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

138 28,5 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -19%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí.
ââåäåíèå: +15% ïðîòèâ
èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

141 203 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -18%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí.
ââåäåíèå: +31% ïðîòèâ
èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

145 31 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -31%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí.
ââåäåíèå: +21% ïðîòèâ
èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

Ïðèìåð
¹

Ñâ çûâàíèå èíñóëèíà
ðåöåïòîðàìè ÅÑ50,
íÌ

Ãëþêîçà â êðîâè (ìûøè db/db) Òðèãëèöåðèäû (ìûøè hApoA1) ËÂÏ (ìûøè hApoA1)

150 20 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -23%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +14%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

155 101 8-äíåâí.ïåðîðàëüí. ââåäåíèå: -25%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +9%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

157 186 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -22%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +9%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

160 58 14-äíåâí. ïåðîðàëüí. ââåäåíèå:
-48% ïðîòèâ èñõîäí. óðîâí 
ïðè 3 ìã/êã îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: -38%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

8-äíåâí.ïåðîðàëüí. ââåäåíèå: +29%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

167 35 14-äíåâí. ïåðîðàëüí. ââåäåíèå:
-40% ïðîòèâ èñõîäí. óðîâí 
ïðè 10 ìã/êã îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: -43%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +29%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

169 48 14-äíåâí. ïåðîðàëüí. ââåäåíèå:
-48% ïðîòèâ èñõîäí. óðîâí 
ïðè 10 ìã/êã îäèí ðàç â äåíü

8-äíåâí.ïåðîðàëüí. ââåäåíèå: -33%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +21%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

179 62 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -32%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +3%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

181 167 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -15%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +2%
ïðîòèâ èñõîäí. óðîâí  ïðè 10 ìã/êã
îäèí ðàç â äåíü

193 970 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -22%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +7%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã
îäèí ðàç â äåíü

Ïðèìåð
¹

Ñâ çûâàíèå èíñóëèíà
ðåöåïòîðàìè ÅÑ50, íÌ

Ãëþêîçà â êðîâè
(ìûøè db/db)

Òðèãëèöåðèäû (ìûøè hApoA1) ËÂÏ (ìûøè hApoA1)

200 207 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -19% ïðîòèâ
èñõîäí. óðîâí  ïðè 30 ìã/êã îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +12%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã îäèí
ðàç â äåíü
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202 280 8-äíåâí. ïåðîðàëüí. ââåäåíèå: -25% ïðîòèâ
èñõîäí. óðîâí  ïðè 30 ìã/êã îäèí ðàç â äåíü

8-äíåâí. ïåðîðàëüí. ââåäåíèå: +6%
ïðîòèâ èñõîäí. óðîâí  ïðè 30 ìã/êã îäèí
ðàç â äåíü

Ìåòîäèêà èçìåðåíè  êîíöåíòðàöèé îáùåãî õîëåñòåðèíà, ËÂÏ-õîëåñòåðèíà,
òðèãëèöåðèäîâ è ãëþêîçû

Â äðóãîì èññëåäîâàíèè in vivo ó ñòðàäàþùèõ îæèðåíèåì îáåçü í áåðóò êðîâü, à çàòåì â
òå÷åíèå 4 íåäåëü îäèí ðàç â äåíü èì ïåðîðàëüíî ââîä ò ðàñòâîðèòåëü èëè èññëåäóåìîå
ñîåäèíåíèå è çàòåì ïîâòîðíî áåðóò êðîâü. Â ñûâîðîòêå îïðåäåë þò êîíöåíòðàöèè îáùåãî
õîëåñòåðèíà, ËÂÏ-õîëåñòåðèíà, òðèãëèöåðèäîâ è ãëþêîçû ñ èñïîëüçîâàíèåì ïðèáîðà
Synchron Clinical System (CX4) (Beckman Coulter, Fullerton, CA). Àíàëèç ïîäêëàññîâ
ëèïîïðîòåèíîâ ïðîâîä ò ñ ïîìîùüþ ñïåêòðîñêîïèè ßÌÐ â ñîîòâåòñòâèè ñ îïèñàíèåì â
ðàáîòå Oliver et al. (Proc. Natl. Acad. Sci. USA 98:5306-5311,2001).

Ìåòîäèêà èçó÷åíè  âëè íè  íà ñåðäå÷íî-ñîñóäèñòûå ïàðàìåòðû
Òàêæå îïðåäåë þò ñåðäå÷íî-ñîñóäèñòûå ïàðàìåòðû (íàïðèìåð, ÷àñòîòó ñåðäå÷íûõ

ñîêðàùåíèé è àðòåðèàëüíîå äàâëåíèå). Êðûñàì SHR â òå÷åíèå 2 íåäåëü îäèí ðàç â äåíü
ïåðîðàëüíî ââîä ò ðàñòâîðèòåëü èëè èññëåäóåìîå ñîåäèíåíèå. Àðòåðèàëüíîå äàâëåíèå è
÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé îïðåäåë þò ñ ïîìîùüþ ìåòîäèêè ìàíæåòû äë  õâîñòà â
ñîîòâåòñòâèè ñ îïèñàíèåì â ðàáîòå Grinsell et al. (Am. J. Hypertens. 13:370-375,
2000). Ó îáåçü í àðòåðèàëüíîå äàâëåíèå è ÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé îïðåäåë þò â
ñîîòâåòñòâèè ñ îïèñàíèåì â ðàáîòå Shen et al. (J. Pharmacol. Exp. Therap. 278:1435-
1443, 1996).

Ñîåäèíåíè , ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, èññëåäîâàíû ñ ïîìîùüþ
óêàçàííûõ âûøå ñïîñîáîâ àíàëèçà è ïî äàííûì ïðîôèëåé àêòèâíîñòè îáíàðóæåíî, ÷òî îíè
îêàçûâàþò âëè íèå íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü òðèãëèöåðèäîâ â ñûâîðîòêå è
ïîýòîìó îíè îáëàäàþò ïîòåíöèàëüíîé ïðèìåíèìîñòüþ äë  ëå÷åíè  äèàáåòà è ðîäñòâåííûõ
çàáîëåâàíèé, òàêèõ êàê ñèíäðîì X, íàðóøåíèå ïåðåíîñèìîñòè ãëþêîçû, íàðóøåíèå óðîâí 
ãëþêîçû â êðîâè íàòîùàê è ãèïåðèíñóëèíåìè , èëè ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé è
ðîäñòâåííûõ çàáîëåâàíèé, òàêèõ êàê ãèïåðòðèãëèöåðèäåìè  è ãèïåðõîëåñòåðèíåìè .

Ôàðìàöåâòè÷åñêèå êîìïîçèöèè
Íà îñíîâàíèè óêàçàííûõ âûøå òåñòîâ èëè äðóãèõ èçâåñòíûõ ìåòîäèê àíàëèçà,

èñïîëüçóþùèõñ  äë  îïðåäåëåíè  ýôôåêòèâíîñòè ëå÷åíè  óêàçàííûõ âûøå ïàòîëîãè÷åñêèõ
ñîñòî íèé ìëåêîïèòàþùèõ, è ïóòåì ñîïîñòàâëåíè  ýòèõ ðåçóëüòàòîâ ñ ðåçóëüòàòàìè äë 
èçâåñòíûõ ëåêàðñòâåííûõ ïðåïàðàòîâ, êîòîðûå èñïîëüçóþòñ  äë  ëå÷åíè  ýòèõ
ïàòîëîãè÷åñêèõ ñîñòî íèé, ìîæíî ëåãêî îïðåäåëèòü ýôôåêòèâíóþ äîçèðîâêó ñîåäèíåíèé,
ñîîòâåòñòâóþùèõ íàñòî ùåìó èçîáðåòåíèþ, äë  ëå÷åíè  â êàæäîì íåîáõîäèìîì ñëó÷àå.
Êîëè÷åñòâî àêòèâíîãî êîìïîíåíòà, êîòîðîå ñëåäóåò ââîäèòü ïðè ëå÷åíèè îäíîãî èç ýòèõ
ïàòîëîãè÷åñêèõ ñîñòî íèé, ìîæåò çíà÷èòåëüíî ìåí òüñ  â çàâèñèìîñòè îò òàêèõ ôàêòîðîâ,
êàê êîíêðåòíîå èñïîëüçóþùååñ  ñîåäèíåíèå è ðàçîâà  äîçà, ñïîñîá ââåäåíè ,
ïðîäîëæèòåëüíîñòü ëå÷åíè , âîçðàñò è ïîë ïîäâåðãàþùåãîñ  ëå÷åíèþ ïàöèåíòà è ïðèðîäà
è ò æåñòü ïîäâåðãàþùåãîñ  ëå÷åíèþ ïàòîëîãè÷åñêîãî ñîñòî íè .

Ïîëíîå êîëè÷åñòâî ïîäëåæàùåãî ââåäåíèþ àêòèâíîãî êîìïîíåíòà îáû÷íî ìîæåò
ìåí òüñ  îò îêîëî 0,0001 äî îêîëî 200 ìã/êã, à ïðåäïî÷òèòåëüíî - îò îêîëî 0,01 äî
îêîëî 200 ìã/(êã ìàññû òåëà)/ñóòêè. Ðàçîâà  äîçà ìîæåò ñîäåðæàòü îò îêîëî 0,05 äî
îêîëî 1500 ìã àêòèâíîãî êîìïîíåíòà è ìîæåò ââîäèòüñ  îäèí èëè áîëüøåå êîëè÷åñòâî ðàç
â ñóòêè. Ñóòî÷íà  äîçà äë  ââåäåíè  ïóòåì èíúåêöèè, âêëþ÷à  âíóòðèâåííóþ,
âíóòðèìûøå÷íóþ, ïîäêîæíóþ è ïàðåíòåðàëüíóþ èíúåêöèè, è ïðè èñïîëüçîâàíèè ìåòîäèêè
âëèâàíè  ìîæåò ñîñòàâë òü îò îêîëî 0,01 äî îêîëî 200 ìã/(êã ïîëíîé ìàññû òåëà)/ñóòêè.
×ðåñêîæíà  êîíöåíòðàöè  ìîæåò áûòü òàêîé, äë  êîòîðîé òðåáóåòñ  ïîääåðæàíèå ñóòî÷íîé
äîçû, ñîñòàâë þùåé îò 0,01 äî 200 ìã/êã.

Ðàçóìååòñ , äë  êàæäîãî ïàöèåíòà êîíêðåòíûé íà÷àëüíûé è ïðîäîëæàþùèéñ 
äîçèðîâî÷íûé ðåæèì áóäåò ìåí òüñ  â ñîîòâåòñòâèè ñ ïðèðîäîé è ò æåñòüþ
ïàòîëîãè÷åñêîãî ñîñòî íè , îïðåäåë åìîãî ëå÷àùèì âðà÷îì, ñòàâ ùèì äèàãíîç, âðåìåíè
ââåäåíè , ïóòè ââåäåíè , ñêîðîñòè âûâåäåíè  ëåêàðñòâåííîãî ïðåïàðàòà, êîìáèíàöèé
ëåêàðñòâåííûõ ïðåïàðàòîâ è ò.ï. Ïðåäïî÷òèòåëüíûé ðåæèì ëå÷åíè  è êîëè÷åñòâî äîç
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ñîåäèíåíè , ñîîòâåòñòâóþùåãî íàñòî ùåìó èçîáðåòåíèþ, èëè åãî ôàðìàöåâòè÷åñêè
ïðèåìëåìîé ñîëè ìîãóò áûòü îïðåäåëåíû ñïåöèàëèñòàìè â äàííîé îáëàñòè òåõíèêè ñ
èñïîëüçîâàíèåì îáû÷íûõ òåñòîâ ïî ëå÷åíèþ.

Ñîåäèíåíè , ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ìîæíî èñïîëüçîâàòü äë 
äîñòèæåíè  íåîáõîäèìîãî ôàðìàêîëîãè÷åñêîãî ýôôåêòà ïóòåì ââåäåíè  íóæäàþùåìóñ  â
íåì ïàöèåíòó ñîîòâåòñòâóþùèì îáðàçîì ñîñòàâëåííîé ôàðìàöåâòè÷åñêîé êîìïîçèöèè. Äë 
çàäà÷ íàñòî ùåãî èçîáðåòåíè  ïàöèåíòîì  âë åòñ  ìëåêîïèòàþùåå, âêëþ÷à  ÷åëîâåêà,
íóæäàþùååñ  â ëå÷åíèè êîíêðåòíîãî ïàòîëîãè÷åñêîãî ñîñòî íè  èëè çàáîëåâàíè . Ïîýòîìó
íàñòî ùåå èçîáðåòåíèå âêëþ÷àåò ôàðìàöåâòè÷åñêèå êîìïîçèöèè, êîòîðûå ñîäåðæàò
ôàðìàöåâòè÷åñêè ïðèåìëåìûé íîñèòåëü è ôàðìàöåâòè÷åñêè ýôôåêòèâíîå êîëè÷åñòâî
ñîåäèíåíè , èäåíòèôèöèðîâàííîãî ñïîñîáàìè, îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè, èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà. Ôàðìàöåâòè÷åñêè
ïðèåìëåìûé íîñèòåëü ïðåäñòàâë åò ñîáîé ëþáîé íîñèòåëü, êîòîðûé  âë åòñ 
îòíîñèòåëüíî íåòîêñè÷íûì è áåçâðåäíûì äë  ïàöèåíòà ïðè êîíöåíòðàöè õ, ñîãëàñóþùèõñ 
ñ ýôôåêòèâíîé àêòèâíîñòüþ àêòèâíîãî êîìïîíåíòà, òàê ÷òîáû ëþáûå ïîáî÷íûå ýôôåêòû,
ïðèïèñûâàåìûå íîñèòåëþ, íå îñëàáë ëè ïîëåçíûå âîçäåéñòâè  àêòèâíîãî êîìïîíåíòà.
Ôàðìàöåâòè÷åñêè ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïðåäñòàâë åò ñîáîé òàêîå
êîëè÷åñòâî, êîòîðîå ïðèâîäèò ê ðåçóëüòàòó èëè îêàçûâàåò âîçäåéñòâèå íà êîíêðåòíîå
ïàòîëîãè÷åñêîå ñîñòî íèå, ïîäâåðãàþùååñ  ëå÷åíèþ. Ñîåäèíåíè , èäåíòèôèöèðîâàííûå
ñïîñîáàìè, îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè, ìîãóò ââîäèòüñ  ñîâìåñòíî ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì ñ èñïîëüçîâàíèåì ëþáûõ ýôôåêòèâíûõ
ñòàíäàðòíûõ ðàçîâûõ äîçèðîâàííûõ ôîðì, âêëþ÷à , íàïðèìåð, ïðåïàðàòû íåìåäëåííîãî
èëè çàìåäëåííîãî âûäåëåíè , ïåðîðàëüíûå, ïàðåíòåðàëüíûå, ìåñòíûå è ò.ï.

Äë  ïåðîðàëüíîãî ââåäåíè  ñîåäèíåíè  ìîæíî âêëþ÷èòü â òâåðäûå èëè æèäêèå
ïðåïàðàòû, òàêèå êàê, íàïðèìåð, êàïñóëû, ïèëþëè, òàáëåòêè, ïàñòèëêè, ëåïåøêè, ïëàâêèå
ïðåïàðàòû, ïîðîøêè, ðàñòâîðû, ñóñïåíçèè èëè ýìóëüñèè è èõ ìîæíî ïðèãîòîâèòü â
ñîîòâåòñòâèè ñî ñïîñîáàìè, èçâåñòíûìè â îáëàñòè ïðèãîòîâëåíè  ôàðìàöåâòè÷åñêèõ
êîìïîçèöèé. Òâåðäûå ðàçîâûå äîçèðîâî÷íûå ôîðìû ìîãóò ïðåäñòàâë òü ñîáîé êàïñóëó,
êîòîðà  ìîæåò  âë òüñ  îáû÷íîé êàïñóëîé èç òâåðäîãî èëè ì ãêîãî æåëàòèíà, ñîäåðæàùåé,
íàïðèìåð, ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà, ñìàçêè è èíåðòíûå íàïîëíèòåëè, òàêèå êàê
ëàêòîçà, ñàõàðîçà, ôîñôàò êàëüöè  è êóêóðóçíûé êðàõìàë.

Â äðóãîì âàðèàíòå îñóùåñòâëåíè  ñîåäèíåíè , ñîîòâåòñòâóþùèå íàñòî ùåìó
èçîáðåòåíèþ, ìîæíî ñôîðìîâàòü â òàáëåòêè ñ ïîìîùüþ îáû÷íûõ îñíîâ äë  òàáëåòîê, òàêèõ
êàê ëàêòîçà, ñàõàðîçà è êóêóðóçíûé êðàõìàë, â êîìáèíàöèè ñî ñâ çóþùèìè, òàêèìè êàê
êàìåäü àêàöèè, êóêóðóçíûé êðàõìàë èëè æåëàòèí; âåùåñòâàìè, îáåñïå÷èâàþùèìè
ðàñïàäàåìîñòü, ïðåäíàçíà÷åííûìè äë  ñîäåéñòâè  ðàçðóøåíèþ è ðàñòâîðåíèþ òàáëåòêè
ïîñëå ââåäåíè , òàêèìè êàê êàðòîôåëüíûé êðàõìàë, àëüãèíîâà  êèñëîòà, êóêóðóçíûé
êðàõìàë è ãóàðîâà  êàìåäü; ñìàçêàìè, ïðåäíàçíà÷åííûìè äë  óëó÷øåíè  ñûïó÷åñòè
òàáëåòîê è äë  ïðåäîòâðàùåíè  ïðèëèïàíè  ìàòåðèàëà òàáëåòîê ê ïîâåðõíîñòè ìàòðèö è
ïóàíñîíîâ äë  ôîðìîâàíè  òàáëåòîê, íàïðèìåð  òàëüêà, ñòåàðèíîâîé êèñëîòû èëè ñòåàðàòà
ìàãíè , êàëüöè  èëè öèíêà; êðàñèòåë ìè, îêðàøèâàþùèìè âåùåñòâàìè è âêóñîâûìè
äîáàâêàìè, ïðåäíàçíà÷åííûìè äë  óëó÷øåíè  ýñòåòè÷åñêèõ õàðàêòåðèñòèê òàáëåòîê è äë 
òîãî, ÷òîáû ñäåëàòü èõ áîëåå ïðèåìëåìûìè äë  ïàöèåíòà. Ïîäõîä ùèå íàïîëíèòåëè,
ïðåäíàçíà÷åííûå äë  èñïîëüçîâàíè  â æèäêèõ ïåðîðàëüíûõ äîçèðîâî÷íûõ ôîðìàõ,
âêëþ÷àþò ðàçáàâèòåëè, òàêèå êàê âîäà è ñïèðòû, íàïðèìåð, ýòàíîë, áåíçèëîâûé ñïèðò è
ïîëèýòèëåíîâûå ñïèðòû ñ ïðèáàâëåíèåì èëè áåç ïðèáàâëåíè  ôàðìàöåâòè÷åñêè
ïðèåìëåìîãî ïîâåðõíîñòíî-àêòèâíîãî âåùåñòâà, ñóñïåíäèðóþùåãî ðåàãåíòà èëè
ýìóëüãèðóþùåãî ðåàãåíòà. Ðàçëè÷íûå äðóãèå âåùåñòâà ìîãóò ñîäåðæàòüñ  â êà÷åñòâå
ïîêðûòèé èëè ñðåäñòâ äë  èíîãî èçìåíåíè  ôèçè÷åñêèõ õàðàêòåðèñòèê äîçèðîâî÷íîé
ôîðìû. Íàïðèìåð, òàáëåòêè, ïèëþëè èëè êàïñóëû ìîãóò áûòü ïîêðûòû øåëëàêîì, ñàõàðîì
èëè îáîèìè ýòèìè âåùåñòâàìè.

Äèñïåðãèðóåìûå ïîðîøêè è ãðàíóëû ïðèãîäíû äë  ïðèãîòîâëåíè  âîäíûõ ñóñïåíçèé. Îíè
ñîäåðæàò àêòèâíûé êîìïîíåíò â ñìåñè ñ äèñïåðãèðóþùèì èëè ñìà÷èâàþùèì âåùåñòâîì,
ñóñïåíäèðóþùèì âåùåñòâîì è îäíèì èëè áîëüøèì êîëè÷åñòâîì êîíñåðâàíòîâ. Ïðèìåðàìè
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ïîäõîä ùèõ äèñïåðãèðóþùèõ èëè ñìà÷èâàþùèõ âåùåñòâ  âë þòñ  âåùåñòâà, óæå
óêàçàííûå âûøå. Òàêæå ìîãóò ñîäåðæàòüñ  äîïîëíèòåëüíûå íàïîëíèòåëè, íàïðèìåð,
ïîäñëàñòèòåëè, âêóñîâûå äîáàâêè è îêðàøèâàþùèå âåùåñòâà, îïèñàííûå âûøå.

Ôàðìàöåâòè÷åñêèå êîìïîçèöèè, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, òàêæå ìîãóò
íàõîäèòüñ  â ôîðìå ýìóëüñèé ìàñëî-â-âîäå. Ìàñë íîé ôàçîé ìîæåò áûòü ðàñòèòåëüíîå
ìàñëî, òàêîå êàê æèäêèé ïàðàôèí èëè ñìåñü ðàñòèòåëüíûõ ìàñåë. Ïîäõîä ùèìè
ýìóëüãèðóþùèìè âåùåñòâàìè ìîãóò áûòü (1) ïðèðîäíûå êàìåäè, òàêèå êàê êàìåäü àêàöèè è
òðàãàêàíòîâà  êàìåäü, (2) ïðèðîäíûå ôîñôàòèäû, òàêèå êàê ñî  è ëåöèòèí, (3) ñëîæíûå
ýôèðû èëè ÷àñòè÷íûå ñëîæíûå ýôèðû, ïîëó÷åííûå èç æèäêèõ êèñëîò è àíãèäðèäîâ ãåêñèòà,
íàïðèìåð  ñîðáèòàíìîíîîëåàò, è (4) ïðîäóêòû êîíäåíñàöèè óêàçàííûõ ÷àñòè÷íûõ ñëîæíûõ
ýôèðîâ ñ ýòèëåíîêñèäîì, íàïðèìåð ïîëèîêñèýòèëåíñîðáèòàíìîíîîëåàò. Ýìóëüñèè ìîãóò
ñîäåðæàòü ïîäñëàñòèòåëè è âêóñîâûå äîáàâêè.

Ìàñë íûå ñóñïåíçèè ìîæíî ïîëó÷èòü ïóòåì ñóñïåíäèðîâàíè  àêòèâíîãî âåùåñòâà â
ðàñòèòåëüíîì ìàñëå, òàêîì êàê, íàïðèìåð, àðàõèñîâîå ìàñëî, îëèâêîâîå ìàñëî, êóíæóòíîå
ìàñëî èëè êîêîñîâîå ìàñëî, èëè â ìèíåðàëüíîì ìàñëå, òàêîì êàê æèäêèé ïàðàôèí.
Ìàñë íûå ñóñïåíçèè ìîãóò ñîäåðæàòü çàãóùàþùåå âåùåñòâî, òàêîå êàê, íàïðèìåð,
ï÷åëèíûé âîñê, òâåðäûé ïàðàôèí èëè öåòèëîâûé ñïèðò. Ñóñïåíçèè òàêæå ìîãóò ñîäåðæàòü
îäèí èëè áîëüøåå êîëè÷åñòâî êîíñåðâàíòîâ, íàïðèìåð, ýòèë- èëè í-ïðîïèë-ï-
ãèäðîêñèáåíçîàò; îäíî èëè áîëüøåå êîëè÷åñòâî îêðàøèâàþùèõ âåùåñòâ; îäíó èëè áîëüøåå
êîëè÷åñòâî âêóñîâûõ äîáàâîê è îäèí èëè áîëüøåå êîëè÷åñòâî ïîäñëàñòèòåëåé, òàêèõ êàê
ñàõàðîçà èëè ñàõàðèí.

Ñèðîïû è ýëèêñèðû ìîãóò áûòü ñîñòàâëåíû ñ âêëþ÷åíèåì ïîäñëàñòèòåëåé, òàêèõ êàê,
íàïðèìåð, ãëèöåðèí, ïðîïèëåíãëèêîëü, ñîðáèò èëè ñàõàðîçà. Òàêèå êîìïîçèöèè òàêæå
ìîãóò ñîäåðæàòü ñðåäñòâî, óñòðàí þùåå ðàçäðàæåíèå, è êîíñåðâàíò, âêóñîâûå äîáàâêè è
îêðàøèâàþùèå âåùåñòâà.

Ñîåäèíåíè , ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, òàêæå ìîæíî ââîäèòü
ïàðåíòåðàëüíî, ò.å. ïîäêîæíî, âíóòðèâåííî, âíóòðèìûøå÷íî èëè âíóòðèáðþøèííî â âèäå
ââîäèìûõ ïóòåì èíúåêöèè äîç ñîåäèíåíè  â ôèçèîëîãè÷åñêè ïðèåìëåìîì ðàçáàâèòåëå ñ
ôàðìàöåâòè÷åñêèì íîñèòåëåì, êîòîðûå ìîãóò ïðåäñòàâë òü ñîáîé ñòåðèëüíóþ æèäêîñòü
èëè ñìåñü æèäêîñòåé, òàêèõ êàê âîäà, ôèçèîëîãè÷åñêèé ðàñòâîð, âîäíûé ðàñòâîð
äåêñòðîçû è ðàñòâîðû àíàëîãè÷íûõ ñàõàðîâ; ñïèðò, òàêîé êàê ýòàíîë, èçîïðîïàíîë èëè
ãåêñàäåöèëîâûé ñïèðò, ãëèêîëè, òàêèå êàê ïðîïèëåíãëèêîëü è ïîëèýòèëåíãëèêîëü; êåòàëè
ãëèöåðèíà, òàêèå êàê 2,2-äèìåòèë-1,1-äèîêñîëàí-4-ìåòàíîë, ïðîñòûå ýôèðû, òàêèå êàê
ïîëèýòèëåíãëèêîëü 400; ìàñëî; æèðíóþ êèñëîòó, ñëîæíûé ýôèð èëè ãëèöåðèä æèðíîé
êèñëîòû èëè àöåòèëèðîâàííûé ãëèöåðèä æèðíîé êèñëîòû, ñ ïðèáàâëåíèåì èëè áåç
ïðèáàâëåíè  ôàðìàöåâòè÷åñêè ïðèåìëåìîãî ïîâåðõíîñòíî-àêòèâíîãî âåùåñòâà, òàêîãî êàê
ìûëî èëè ìîþùåå ñðåäñòâî, ñóñïåíäèðóþùåãî âåùåñòâà, òàêîãî êàê ïåêòèí, êàðáîìåðû,
ìåòèëöåëëþëîçà, ãèäðîêñèïðîïèëìåòèëöåëëþëîçà èëè êàðáîêñèìåòèëöåëëþëîçà, èëè
ýìóëüãèðóþùåå âåùåñòâî è äðóãèå âñïîìîãàòåëüíûå ôàðìàöåâòè÷åñêèå âåùåñòâà.

Ïðèìåðàìè ìàñåë, êîòîðûå ìîæíî èñïîëüçîâàòü â ïàðåíòåðàëüíûõ êîìïîçèöè õ,
ñîîòâåòñòâóþùèõ íàñòî ùåìó èçîáðåòåíèþ,  âë þòñ  ìàñëà íåôò íîãî, æèâîòíîãî,
ðàñòèòåëüíîãî èëè ñèíòåòè÷åñêîãî ïðîèñõîæäåíè , íàïðèìåð, àðàõèñîâîå ìàñëî, ñîåâîå
ìàñëî, êóíæóòíîå ìàñëî, õëîïêîâîå ìàñëî, êóêóðóçíîå ìàñëî, îëèâêîâîå ìàñëî, âàçåëèí è
ìèíåðàëüíîå ìàñëî. Ïîäõîä ùèå æèðíûå êèñëîòû âêëþ÷àþò îëåèíîâóþ êèñëîòó,
ñòåàðèíîâóþ êèñëîòó è èçîñòåàðèíîâóþ êèñëîòó. Ïîäõîä ùèìè ñëîæíûìè ýôèðàìè æèðíûõ
êèñëîò  âë þòñ , íàïðèìåð, ýòèëîëåàò è èçîïðîïèëìèðèñòàò. Ïîäõîä ùèå ìûëà âêëþ÷àþò
ñîëè ùåëî÷íûõ ìåòàëëîâ, àììîíè  è òðèýòàíîëàìèíà æèðíûõ êèñëîò è ïîäõîä ùèå
ìîþùèå ñðåäñòâà âêëþ÷àþò êàòèîíîãåííûå ìîþùèå ñðåäñòâà, íàïðèìåð,
äèìåòèëäèàëêèëàììîíèéãàëîãåíèäû, àëêèëïèðèäèíèéãàëîãåíèäû è àëêèëàìèíàöåòàòû;
àíèîíîãåííûå ìîþùèå ñðåäñòâà, íàïðèìåð, àëêèë-, àðèë- è îëåôèíñóëüôîíàòû, àëêèë-,
îëåôèí- è ýôèð- è ìîíîãëèöåðèäñóëüôàòû è ñóëüôîñóêöèíàòû; íåèîíîãåííûå ìîþùèå
ñðåäñòâà, íàïðèìåð, æèðíûå àìèíîêñèäû, àëêàíîëàìèäû æèðíûõ êèñëîò è ñîïîëèìåðû
ïîëèîêñèýòèëåíïîëèïðîïèëåíà; è àìôîòåðíûå ìîþùèå ñðåäñòâà, íàïðèìåð, àëêèë-áåòà-
àìèíîïðîïèîíàòû è ÷åòâåðòè÷íûå àììîíèåâûå ñîëè 2-àëêèëèìèäàçîëèíà, à òàêæå ñìåñè.
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Ïàðåíòåðàëüíûå êîìïîçèöèè, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ìîãóò
ñîäåðæàòü â ðàñòâîðå îò îêîëî 0,5 äî îêîëî 25 ìàñ.% àêòèâíîãî êîìïîíåíòà. Ñ óñïåõîì
òàêæå ìîæíî èñïîëüçîâàòü êîíñåðâàíòû è áóôåðíûå ðàñòâîðû. Äë  ñâåäåíè  ê ìèíèìóìó
èëè èñêëþ÷åíè  ðàçäðàæåíè  íà ìåñòå èíúåêöèè òàêèå êîìïîçèöèè ìîãóò ñîäåðæàòü
íåèîíîãåííûå ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà, îáëàäàþùèå ïîêàçàòåëåì ãèäðîôèëüíî-
ëèïîôèëüíîãî áàëàíñà (ÃËÁ), ðàâíûì îò îêîëî 12 äî îêîëî 17. Êîëè÷åñòâî ïîâåðõíîñòíî-
àêòèâíîãî âåùåñòâà, ñîäåðæàùåãîñ  â òàêîé êîìïîçèöèè, ñîñòàâë åò îò îêîëî 5 äî îêîëî
15 ìàñ.%. Ïîâåðõíîñòíî-àêòèâíîå âåùåñòâî ìîæåò áûòü îäíîêîìïîíåíòûì, îáëàäàþùèì
óêàçàííûì âûøå ïîêàçàòåëåì ÃËÁ, èëè ìîæåò  âë òüñ  ñìåñüþ äâóõ èëè áîëüøåãî
êîëè÷åñòâà êîìïîíåíòîâ, îáëàäàþùåé íåîáõîäèìûì ïîêàçàòåëåì ÃËÁ.

Èëëþñòðàòèâíûìè ïðèìåðàìè ïîâåðõíîñòíî-àêòèâíûõ âåùåñòâ, èñïîëüçóþùèõñ  â
ïàðåíòåðàëüíûõ êîìïîçèöè õ,  âë åòñ  êëàññ ïîëèýòèëåíñîðáèòàíîâûõ ñëîæíûõ ýôèðîâ
æèðíûõ êèñëîò, íàïðèìåð, ñîðáèòàíìîíîîëåàò è âûñîêîìîëåêóë ðíûå ïðîäóêòû
ïðèñîåäèíåíè  ýòèëåíîêñèäà ê ãèäðîôîáíîìó îñíîâàíèþ, ïîëó÷àþùèåñ  ïóòåì
êîíäåíñàöèè ïðîïèëåíîêñèäà ñ ïðîïèëåíãëèêîëåì.

Ôàðìàöåâòè÷åñêèå êîìïîçèöèè ìîãóò íàõîäèòüñ  â ôîðìå ñòåðèëüíûõ âîäíûõ ñóñïåíçèé
äë  èíúåêöèè. Òàêèå ñóñïåíçèè ìîæíî ñîñòàâèòü â ñîîòâåòñòâèè ñ èçâåñòíûìè ñïîñîáàìè ñ
èñïîëüçîâàíèåì ïîäõîä ùèõ äèñïåðãèðóþùèõ èëè ñìà÷èâàþùèõ âåùåñòâ è
ñóñïåíäèðóþùèõ âåùåñòâ, òàêèõ êàê, íàïðèìåð, íàòðèåâà  ñîëü êàðáîêñèìåòèëöåëëþëîçû,
ìåòèëöåëëþëîçà, ãèäðîêñèïðîïèëìåòèëöåëëþëîçà, àëüãèíàò íàòðè ,
ïîëèâèíèëïèððîëèäîí, òðàãàêàíòîâà  êàìåäü è êàìåäü àêàöèè, äèñïåðãèðóþùèõ èëè
ñìà÷èâàþùèõ âåùåñòâ, êîòîðûìè ìîãóò  âë òüñ  íàòóðàëüíûå ôîñôàòèäû, òàêèå êàê
ëåöèòèí, ïðîäóêò êîíäåíñàöèè ýòèëåíîêñèäà ñ æèðíîé êèñëîòîé, íàïðèìåð,
ïîëèîêñèýòèëåíñòåàðàò, ïðîäóêò êîíäåíñàöèè ýòèëåíîêñèäà ñ àëèôàòè÷åñêèì ñïèðòîì,
îáëàäàþùèì äëèííîé öåïüþ, íàïðèìåð, ãåïòàäåêàýòèëåíîêñèöåòàíîë, ïðîäóêò
êîíäåíñàöèè ýòèëåíîêñèäà ñ ÷àñòè÷íûìè ñëîæíûìè ýôèðàìè, ïîëó÷åííûìè èç æèðíûõ
êèñëîò è àíãèäðèäà ãåêñèòà, íàïðèìåð, ïîëèîêñèýòèëåíñîðáèòàíìîíîîëåàò.

Ñòåðèëüíûé ïðåïàðàò äë  èíúåêöèè òàêæå ìîæåò ïðåäñòàâë òü ñîáîé ñòåðèëüíûé
ðàñòâîð èëè ñóñïåíçèþ äë  èíúåêöèè â íåòîêñè÷íîì ïðèåìëåìîì äë  ïàðåíòåðàëüíîãî
ââåäåíè  ðàçáàâèòåëå èëè ðàñòâîðèòåëå. Ðàçáàâèòåë ìè è ðàñòâîðèòåë ìè, êîòîðûå
ìîæíî èñïîëüçîâàòü,  âë þòñ , íàïðèìåð, âîäà, ðàñòâîð Ðèíãåðà è èçîòîíè÷åñêèé ðàñòâîð
õëîðèäà íàòðè . Êðîìå òîãî, â êà÷åñòâå ðàñòâîðèòåëåé èëè ñóñïåíäèðóþùèõ ñðåäñòâ
îáû÷íî èñïîëüçóþò ñòåðèëüíûå íåëåòó÷èå ìàñëà. Äë  ýòîé öåëè ìîæíî èñïîëüçîâàòü
ëþáîå ñìåøàííîå íåëåòó÷åå ìàñëî, âêëþ÷à  ñèíòåòè÷åñêèå ìîíî- è äèãëèöåðèäû. Êðîìå
òîãî, ïðè èçãîòîâëåíèè ïðåïàðàòîâ äë  èíúåêöèé ìîæíî èñïîëüçîâàòü æèðíûå êèñëîòû,
òàêèå êàê îëåèíîâóþ êèñëîòó.

Êîìïîçèöèþ, ñîîòâåòñòâóþùóþ íàñòî ùåìó èçîáðåòåíèþ, òàêæå ìîæíî ââîäèòü â ôîðìå
ñóïïîçèòîðèåâ äë  ðåêòàëüíîãî ââåäåíè  ëåêàðñòâåííîãî ïðåïàðàòà. Ýòè êîìïîçèöèè
ìîæíî ïðèãîòîâèòü ïóòåì ñìåøèâàíè  ëåêàðñòâåííîãî ïðåïàðàòà ñ ïîäõîä ùèì íå
îêàçûâàþùèì ðàçäðàæàþùåãî âîçäåéñòâè  íàïîëíèòåëåì, êîòîðûé  âë åòñ  òâåðäûì ïðè
îáû÷íûõ òåìïåðàòóðàõ, íî æèäêèì ïðè òåìïåðàòóðå â ïð ìîé êèøêå è ïîýòîìó áóäåò
ïëàâèòüñ  â ïð ìîé êèøêå ñ âûñâîáîæäåíèåì ëåêàðñòâåííîãî ïðåïàðàòà. Òàêèìè
âåùåñòâàìè  âë þòñ , íàïðèìåð ìàñëî êàêàî è ïîëèýòèëåíãëèêîëü.

Äë  äðóãîé êîìïîçèöèè, èñïîëüçóþùåéñ  â ñïîñîáàõ, ñîîòâåòñòâóþùèõ íàñòî ùåìó
èçîáðåòåíèþ, ïðèìåí þòñ  ÷ðåñêîæíûå óñòðîéñòâà äîñòàâêè (ïëàñòûðè). Òàêèå ÷ðåñêîæíûå
ïëàñòûðè ìîæíî èñïîëüçîâàòü äë  îáåñïå÷åíè  íåïðåðûâíîé èëè ïðåðûâèñòîé èíôóçèè
ñîåäèíåíèé, ñîîòâåòñòâóþùèõ íàñòî ùåìó èçîáðåòåíèþ, îñóùåñòâë þùåéñ 
ðåãóëèðóåìûì îáðàçîì. Óñòðîéñòâî è ïðèìåíåíèå ÷ðåñêîæíûõ ïëàñòûðåé äë  äîñòàâêè
ôàðìàöåâòè÷åñêèõ ïðåïàðàòîâ õîðîøî èçâåñòíî â äàííîé îáëàñòè òåõíèêè (ñì., íàïðèìåð,
ïàòåíò ÑØÀ ¹5023252, êîòîðûé âêëþ÷åí â íàñòî ùåå èçîáðåòåíèå äë  ññûëêè). Òàêèå
ïëàñòûðè ìîæíî èçãîòîâèòü äë  íåïðåðûâíîé, ïåðèîäè÷åñêîé èëè îñóùåñòâë þùåéñ  ïðè
íåîáõîäèìîñòè äîñòàâêè ôàðìàöåâòè÷åñêèõ ïðåïàðàòîâ.

Ìîæåò áûòü æåëàòåëüíî èëè íåîáõîäèìî ââîäèòü ïàöèåíòó ôàðìàöåâòè÷åñêóþ
êîìïîçèöèþ ñ ïîìîùüþ ìåõàíè÷åñêîãî ïîäàþùåãî óñòðîéñòâà. Êîíñòðóêöè  è ïðèìåíåíèå
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ìåõàíè÷åñêèõ ïîäàþùèõ óñòðîéñòâ äë  äîñòàâêè ôàðìàöåâòè÷åñêèõ ïðåïàðàòîâ õîðîøî
èçâåñòíà â äàííîé îáëàñòè òåõíèêè. Íàïðèìåð, ïð ìûå ìåòîäèêè ââåäåíè  ëåêàðñòâåííîãî
ïðåïàðàòà íåïîñðåäñòâåííî â ãîëîâíîé ìîçã îáû÷íî âêëþ÷àþò ââåäåíèå ïîäàþùåãî
ëåêàðñòâåííûé ïðåïàðàò êàòåòåðà â æåëóäî÷êîâóþ ñèñòåìó ïàöèåíòà, ÷òîáû îáîéòè
ãåìàòîýíöåôàëè÷åñêèé áàðüåð. Îäíà òàêà  èìïëàíòèðóåìà  ïîäàþùà  ñèñòåìà,
èñïîëüçóþùà ñ  äë  ïîäà÷è ïðåïàðàòîâ â êîíêðåòíûå àíàòîìè÷åñêèå îáëàñòè îðãàíèçìà,
îïèñàíà â ïàòåíòå ÑØÀ ¹5011472, êîòîðûé âêëþ÷åí â íàñòî ùåå èçîáðåòåíèå äë  ññûëêè.

Êîìïîçèöèè, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ïðè íåîáõîäèìîñòè èëè
æåëàíèè òàêæå ìîãóò ñîäåðæàòü äðóãèå ôàðìàöåâòè÷åñêè ïðèåìëåìûå ïðåäíàçíà÷åííûå
äë  ñìåøèâàíè  êîìïîíåíòû, îáû÷íî íàçûâàåìûå íîñèòåë ìè èëè ðàçáàâèòåë ìè. Ëþáûå
êîìïîçèöèè, ñîîòâåòñòâóþùèå íàñòî ùåìó èçîáðåòåíèþ, ìîæíî ñîõðàí òü ïóòåì
ïðèáàâëåíè  àíòèîêñèäàíòîâ, òàêèõ êàê àñêîðáèíîâà  êèñëîòà, èëè ñ ïîìîùüþ äðóãèõ
ïîäõîä ùèõ êîíñåðâàíòîâ. Ìîæíî èñïîëüçîâàòü îáû÷íûå ìåòîäèêè ïðèãîòîâëåíè  òàêèõ
êîìïîçèöèé â ñîîòâåòñòâóþùèõ äîçèðîâî÷íûõ ôîðìàõ.

Îáû÷íî èñïîëüçóþùèåñ  ôàðìàöåâòè÷åñêèå êîìïîíåíòû, êîòîðûå ìîæíî ïðèìåí òü â
êà÷åñòâå ïîäõîä ùèõ äë  ñîñòàâëåíè  êîìïîçèöèé, ïðåäíàçíà÷åííûõ äë  êîíêðåòíîãî ïóòè
ââåäåíè , âêëþ÷àþò: ïîäêèñë þùèå âåùåñòâà, íàïðèìåð (áåç íàëîæåíè  îãðàíè÷åíèé),
óêñóñíóþ êèñëîòó, ëèìîííóþ êèñëîòó, ôóìàðîâóþ êèñëîòó, õëîðèñòîâîäîðîäíóþ êèñëîòó,
àçîòíóþ êèñëîòó; è ïîäùåëà÷èâàþùèå âåùåñòâà, òàêèå êàê (áåç íàëîæåíè  îãðàíè÷åíèé),
ðàñòâîð àììèàêà, êàðáîíàò àììîíè , äèýòàíîëàìèí, ìîíîýòàíîëàìèí, ãèäðîêñèä êàëè ,
áîðàò íàòðè , êàðáîíàò íàòðè , ãèäðîêñèä íàòðè , òðèýòàíîëàìèí, òðîëàìèí.

Äðóãèå ôàðìàöåâòè÷åñêèå êîìïîíåíòû âêëþ÷àþò, íàïðèìåð (áåç íàëîæåíè 
îãðàíè÷åíèé), àäñîðáåíòû (íàïðèìåð, ïîðîøêîîáðàçíóþ öåëëþëîçó è àêòèâèðîâàííûé
óãîëü); ïðîïåëëåíòû äë  àýðîçîëåé (íàïðèìåð, äèîêñèä óãëåðîäà, CCl2F2, F2ClC-CClF2 è
CClF2); çàìåùàþùèå âîçäóõ âåùåñòâà (íàïðèìåð, àçîò è àðãîí); ïðîòèâîãðèáêîâûå
êîíñåðâàíòû (íàïðèìåð, áåíçîéíóþ êèñëîòó, áóòèëïàðàáåí, ýòèëïàðàáåí, ìåòèëïàðàáåí,
ïðîïèëïàðàáåí, áåíçîàò íàòðè ); ïðîòèâîìèêðîáíûå êîíñåðâàíòû (íàïðèìåð,
áåíçàëêîíèéõëîðèä, áåíçåòîíèéõëîðèä, áåíçèëîâûé ñïèðò, öåòèëïèðèäèíèéõëîðèä,
õëîðáóòàíîë, ôåíîë, ôåíåòèëîâûé ñïèðò, ôåíèëìåðêóðíèòðàò è òèìåðîñàë);
àíòèîêñèäàíòû (íàïðèìåð, àñêîðáèíîâóþ êèñëîòó, àñêîðáèëïàëüìèòàò, áóòèëèðîâàííûé
ãèäðîêñèàíèçîë, áóòèëèðîâàííûé ãèäðîêñèòîëóîë, ãèïîôîñôîðíóþ êèñëîòó,
ìîíîòèîãëèöåðèí, ïðîïèëãàëëàò, àñêîðáàò íàòðè , áèñóëüôèò íàòðè ,
ôîðìàëüäåãèäñóëüôîêñèëàò íàòðè , ìåòàáèñóëüôèò íàòðè ); ñâ çóþùèå âåùåñòâà
(íàïðèìåð, áëîê-ïîëèìåðû, íàòóðàëüíûé è ñèíòåòè÷åñêèå êàó÷óêè, ïîëèàêðèëàòû,
ïîëèóðåòàíû, ñèëèêîíû è ñòèðîë-áóòàäèåíîâûå ñîïîëèìåðû); áóôåðíûå âåùåñòâà
(íàïðèìåð, ìåòàôîñôàò êàëè , îäíîçàìåùåííûé ôîñôàò êàëè , àöåòàò íàòðè , áåçâîäíûé
öèòðàò íàòðè  è äèãèäðàò öèòðàòà íàòðè ); âåùåñòâà-íîñèòåëè (íàïðèìåð, ñèðîï êàìåäè
àêàöèè, àðîìàòè÷åñêèé ñèðîï, àðîìàòè÷åñêèé ýëèêñèð, âèøíåâûé ñèðîï, ñèðîï êàêàî,
àïåëüñèíîâûé ñèðîï, ñèðîï, êóêóðóçíîå ìàñëî, ìèíåðàëüíîå ìàñëî, àðàõèñîâîå ìàñëî,
êóíæóòíîå ìàñëî, áàêòåðèîñòàòè÷åñêèé õëîðèä íàòðè  äë  èíúåêöèé è áàêòåðèîñòàòè÷åñêóþ
âîäó äë  èíúåêöèé); õåëàòíûå ðåàãåíòû (íàïðèìåð, äèíàòðèåâóþ ñîëü
ýòèëåíäèàìèíòåòðàóêñóñíîé êèñëîòû è ýòèëåíäèàìèíòåòðàóêñóñíóþ êèñëîòó); êðàñèòåëè
(íàïðèìåð, FD&C Red ¹3, FD&C Red ¹20, FD&C Yellow ¹6, FD&C Blue ¹2, D&C Green
¹5, D&C Orange ¹5, D&C Red ¹8, ææåíûé ñàõàð è êðàñíûé îêñèä æåëåçà(III));
îñâåòë þùèå âåùåñòâà (íàïðèìåð, áåíòîíèò); ýìóëüãèðóþùèå âåùåñòâà (áåç íàëîæåíè 
îãðàíè÷åíèé - êàìåäü àêàöèè, öåòîìàêðîãîë, öåòèëîâûé ñïèðò, ãëèöåðèëìîíîñòåàðàò,
ëåöèòèí, ñîðáèòàí-ìîíîîëåàò, ïîëèýòèëåí 50 ñòåàðàò); êàïñóëèðóþùèå âåùåñòâà
(íàïðèìåð, æåëàòèí è àöåòèëôòàëàòöåëëþëîçó); âêóñîâûå äîáàâêè (íàïðèìåð, àíèñîâîå
ìàñëî, êîðè÷íîå ìàñëî, êàêàî, ìåíòîë, àïåëüñèíîâîå ìàñëî, ì òíîå ìàñëî è âàíèëèí),
âëàãîóäåðæèâàþùèå âåùåñòâà (íàïðèìåð, ãëèöåðèí, ïðîïèëåíãëèêîëü è ñîðáèò);
îòìó÷èâàþùèå âåùåñòâà (íàïðèìåð, ìèíåðàëüíîå ìàñëî è ãëèöåðèí), ìàñëà (íàïðèìåð,
àðàõèñîâîå ìàñëî, ìèíåðàëüíîå ìàñëî, îëèâêîâîå ìàñëî, àðàõèñîâîå ìàñëî, êóíæóòíîå
ìàñëî è ðàñòèòåëüíîå ìàñëî); îñíîâû äë  ìàçåé (íàïðèìåð, ëàíîëèí, ãèäðîôèëüíà  ìàçü,
ïîëèýòèëåíãëèêîëåâà  ìàçü, âàçåëèí, ãèäðîôèëüíûé âàçåëèí, áåëà  ìàçü, æåëòà  ìàçü è
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ìàçü ñ ðîçîâîé âîäîé); âåùåñòâà, óâåëè÷èâàþùèå ïðîíèöàåìîñòü (÷ðåñêîæíóþ ïîäà÷ó)
(íàïðèìåð, ìîíîãèäðîêñè- èëè ïîëèãèäðîêñèñïèðòû, íàñûùåííûå èëè íåíàñûùåííûå
æèðíûå ñïèðòû, ñëîæíûå ýôèðû íàñûùåííûõ èëè íåíàñûùåííûõ æèðíûõ êèñëîò,
íàñûùåííûå èëè íåíàñûùåííûå äèêàðáîíîâûå êèñëîòû, ýôèðíûå ìàñëà,
ôîñôàòèäèëüíûå ïðîèçâîäíûå, öåôàëèí, òåðïåíû, àìèäû, ïðîñòûå ýôèðû, êåòîíû è
ìî÷åâèíû); ïëàñòèôèêàòîðû (íàïðèìåð, äèýòèëôòàëàò è ãëèöåðèí); ðàñòâîðèòåëè
(íàïðèìåð, ñïèðò, êóêóðóçíîå ìàñëî, õëîïêîâîå ìàñëî, ãëèöåðèí, èçîïðîïèëîâûé ñïèðò,
ìèíåðàëüíîå ìàñëî, îëåèíîâóþ êèñëîòó, àðàõèñîâîå ìàñëî, î÷èùåííóþ âîäó, âîäó äë 
èíúåêöèé, ñòåðèëüíóþ âîäó äë  èíúåêöèé è ñòåðèëüíóþ âîäó äë  ïðîìûâàíè ); çàãóñòèòåëè
(íàïðèìåð, öåòèëîâûé ñïèðò, öåòèëýôèðíûé âîñê, ìèêðîêðèñòàëëè÷åñêèé âîñê, ïàðàôèí,
ñòåàðèëîâûé ñïèðò, áåëûé âîñê è æåëòûé âîñê); îñíîâû äë  ñóïïîçèòîðèåâ (íàïðèìåð,
ìàñëî êàêàî è ïîëèýòèëåíãëèêîëè (ñìåñè)); ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà (íàïðèìåð,
áåíçàëêîíèé-õëîðèä, íîíîêñèíîë 10, îêñòîêñèíîë 19, ïîëèñîðáàò 80, ëàóðèëñóëüôàò
íàòðè  è ñîðáèòàíìîíîïàëüìèòàò); ñóñïåíäèðóþùèå âåùåñòâà (íàïðèìåð, àãàð, áåíòîíèò,
êàðáîìåðû, íàòðèåâóþ ñîëü êàðáîêñèìåòèëöåëëþëîçû, ãèäðîêñèýòèëöåëëþëîçó,
ãèäðîêñèïðîïèëöåëëþëîçó, ãèäðîêñèïðîïèëìåòèëöåëëþëîçó, êàîëèí, ìåòèëöåëëþëîçó,
òðàãàêàíòîâóþ êàìåäü è âèãóì); ïîäñëàñòèòåëè (íàïðèìåð, àñïàðòàì, äåêñòðîçó,
ãëèöåðèí, ìàííèò, ïðîïèëåíãëèêîëü, íàòðèåâóþ ñîëü ñàõàðèíà, ñîðáèò è ñàõàðîçó),
âåùåñòâà, ïðåï òñòâóþùèå ñëèïàíèþ òàáëåòîê (íàïðèìåð, ñòåàðàò ìàãíè  è òàëüê);
ñâ çóþùèå äë  òàáëåòîê (íàïðèìåð, êàìåäü àêàöèè, àëüãèíîâóþ êèñëîòó, íàòðèåâóþ ñîëü
êàðáîêñèìåòèëöåëëþëîçû, ïðåññóþùèéñ  ñàõàð, ýòèëöåëëþëîçó, æåëàòèí, æèäêóþ ãëþêîçó,
ìåòèë öåëëþëîçó, ïîâèäîí è ïðåäâàðèòåëüíî æåëàòèíèçèðîâàííûé êðàõìàë); ðàçáàâèòåëè
äë  òàáëåòîê è êàïñóë (íàïðèìåð, äâóçàìåùåííûé ôîñôàò êàëüöè , êàîëèí, ëàêòîçó,
ìàííèò, ìèêðîêðèñòàëëè÷åñêóþ öåëëþëîçó, ïîðîøêîîáðàçíóþ öåëëþëîçó, îñàæäåííûé
êàðáîíàò êàëüöè , êàðáîíàò íàòðè , ôîñôàò íàòðè , ñîðáèò è êðàõìàë); âåùåñòâà äë 
îáðàçîâàíè  ïîêðûòèé íà òàáëåòêàõ (íàïðèìåð, æèäêóþ ãëþêîçó, ãèäðîêñèýòèëöåëëþëîçó,
ãèäðîêñèïðîïèëöåëëþëîçó, ãèäðîêñèïðîïèëìåòèëöåëëþëîçó, ìåòèëöåëëþëîçó,
ýòèëöåëëþëîçó, àöåòèëôòàëàòöåëëþëîçó è øåëëàê); íàïîëíèòåëè äë  ïð ìîãî
ïðåññîâàíè  òàáëåòîê (íàïðèìåð, äâóçàìåùåííûé ôîñôàò êàëüöè ); âåùåñòâà,
îáåñïå÷èâàþùèå ðàñïàäàåìîñòü òàáëåòîê (íàïðèìåð, àëüãèíîâóþ êèñëîòó, êàëüöèåâóþ
ñîëü êàðáîêñèìåòèëöåëëþëîçû, ìèêðîêðèñòàëëè÷åñêóþ öåëëþëîçó, êàëüöèåâóþ ñîëü
ïîëàêðèëëèíà, àëüãèíàò íàòðè , íàòðèåâóþ ñîëü ãëèêîë òà êðàõìàëà è êðàõìàë);
âåùåñòâà, ïðèäàþùèå òàáëåòêàì ñêîëüçêîñòü (íàïðèìåð, êîëëîèäíûé äèîêñèä êðåìíè ,
êóêóðóçíûé êðàõìàë è òàëüê); ñìàçûâàþùèå âåùåñòâà äë  òàáëåòîê (íàïðèìåð, ñòåàðàò
êàëüöè , ñòåàðàò ìàãíè , ìèíåðàëüíîå ìàñëî, ñòåàðèíîâóþ êèñëîòó è ñòåàðàò öèíêà);
âåùåñòâà, ïðèäàþùèå òàáëåòêàì/êàïñóëàì íåïðîçðà÷íîñòü (íàïðèìåð, äèîêñèä òèòàíà);

âåùåñòâà, ïîëèðóþùèå òàáëåòêè (íàïðèìåð, êàðíàóáñêèé âîñê è áåëûé âîñê); çàãó-
ùàþùèå âåùåñòâà (íàïðèìåð, ï÷åëèíûé âîñê, öåòèëîâûé ñïèðò è ïàðàôèí); òîíèçèðóþùèå
âåùåñòâà (íàïðèìåð, äåêñòðîçó è õëîðèä íàòðè ); âåùåñòâà, ïîâûøàþùèå â çêîñòü
(íàïðèìåð, àëüãèíîâóþ êèñëîòó, áåíòîíèò, êàðáîìåðû, íàòðèåâóþ ñîëü
êàðáîêñèìåòèëöåëëþëîçû, ìåòèëöåëëþëîçó, ïîâèäîí, àëüãèíàò íàòðè  è òðàãàêàíòîâóþ
êàìåäü); è ñìà÷èâàþùèå âåùåñòâà (íàïðèìåð, ãåïòàäåêàýòèëåíîêñèöåòàíîë, ëåöèòèíû,
ïîëèýòèëåíñîðáèòîëìîíîîëåàò, ïîëèîêñèýòèëåíñîðáèòîëìîíî-îëåàò è
ïîëèîêñèýòèëåíñòåàðàò).

Ñîåäèíåíè , èäåíòèôèöèðîâàííûå ñïîñîáàìè, îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè,
ìîæíî ââîäèòü â âèäå îäíîãî ôàðìàöåâòè÷åñêîãî ïðåïàðàòà èëè â êîìáèíàöèè ñ îäíèì èëè
áîëüøèì êîëè÷åñòâîì äðóãèõ ôàðìàöåâòè÷åñêèõ ïðåïàðàòîâ, åñëè ýòà êîìáèíàöè  íå
ïðèâîäèò ê íåïðèåìëåìûì ïîáî÷íûì ýôôåêòàì. Íàïðèìåð, ñîåäèíåíè , ñîîòâåòñòâóþùèå
íàñòî ùåìó èçîáðåòåíèþ, ìîæíî êîìáèíèðîâàòü ñ èçâåñòíûìè ïðåïàðàòàìè ïðîòèâ
îæèðåíè  èëè ñ èçâåñòíûìè ïðîòèâîäèàáåòè÷åñêèìè ïðåïàðàòàìè èëè äðóãèìè
ïîêàçàííûìè ïðåïàðàòàìè è ò.ï., à òàêæå ñ èõ ñìåñ ìè è êîìáèíàöè ìè.

Ñîåäèíåíè , èäåíòèôèöèðîâàííûå ñïîñîáàìè, îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè,
òàêæå ìîæíî èñïîëüçîâàòü â âèäå ÷èñòîé îñíîâû èëè â êîìïîçèöè õ, à òàêæå ïðè
èññëåäîâàíè õ è äë  äèàãíîñòèêè èëè â êà÷åñòâå àíàëèòè÷åñêèõ ýòàëîííûõ ñòàíäàðòîâ è
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ò.ï. Ïîýòîìó íàñòî ùåå èçîáðåòåíèå âêëþ÷àåò êîìïîçèöèè, êîòîðûå ñîäåðæàò èíåðòíûé
íîñèòåëü è ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè , èäåíòèôèöèðîâàííîãî ñïîñîáàìè,
îïèñàííûìè â íàñòî ùåì èçîáðåòåíèè, èëè åãî ñîëè èëè ñëîæíîãî ýôèðà. Èíåðòíûì
íîñèòåëåì  âë åòñ  ëþáîå âåùåñòâî, êîòîðîå íå âçàèìîäåéñòâóåò ñ ñîåäèíåíèåì,
íîñèòåëåì êîòîðîãî îíî  âë åòñ , è êîòîðîå äë  ñîåäèíåíè , íîñèòåëåì êîòîðîãî îíî
 âë åòñ , âûñòóïàåò â êà÷åñòâå óäåðæèâàþùåãî ñðåäñòâà, ñðåäñòâà äîñòàâêè, ïðèäàíè 
îáúåìà, ìåòêè, ïîçâîë þùåé ïðîñëåäèòü çà ñîåäèíåíèåì, è ò.ï. Ýôôåêòèâíûì
êîëè÷åñòâîì ñîåäèíåíè   âë åòñ  òàêîå êîëè÷åñòâî, êîòîðîå ïðèâîäèò ê ðåçóëüòàòó èëè
îêàçûâàåò âëè íèå íà êîíêðåòíóþ ïðîâîäèìóþ ïðîöåäóðó.

Ñîñòàâû, ïðèãîäíûå äë  ïîäêîæíîãî, âíóòðèâåííîãî, âíóòðèìûøå÷íîãî è ò.ï. ââåäåíè ;
ïîäõîä ùèå ôàðìàöåâòè÷åñêèå íîñèòåëè è ìåòîäèêè ñîñòàâëåíè  è ââåäåíè  ìîãóò áûòü
ñîñòàâëåíû ëþáûì èç ñïîñîáîâ, õîðîøî èçâåñòíûõ â äàííîé îáëàñòè òåõíèêè (ñì.,
íàïðèìåð, Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 20th

edition, 2000).
Ïðèâåäåííûå íèæå ïðèìåðû ïðåäñòàâëåíû äë  èëëþñòðàöèè îïèñàííîãî çäåñü

èçîáðåòåíè , íî èõ íå ñëåäóåò ðàññìàòðèâàòü, â êà÷åñòâå êàêèì-ëèáî îáðàçîì
îãðàíè÷èâàþùèõ îáúåì íàñòî ùåãî èçîáðåòåíè .

Ñîñòàâ äë  êàïñóëû
Ñîñòàâ äë  êàïñóëû èçãîòàâëèâàþò èç:
Ñîåäèíåíèå ïî íàñòî ùåìó èçîáðåòåíèþ 40 ìã
Êðàõìàë 109 ìã
Ñòåàðàò ìàãíè  1 ìã
Êîìïîíåíòû ñìåøèâàþò, ïðîïóñêàþò ÷åðåç ñèòî ñ ïîäõîä ùèì ðàçìåðîì  ÷ååê è

ïîìåùàþò â êàïñóëû èç òâåðäîãî æåëàòèíà.
Ñîñòàâ äë  òàáëåòêè
Òàáëåòêó èçãîòàâëèâàþò èç:
Ñîåäèíåíèå ïî íàñòî ùåìó èçîáðåòåíèþ 25 ìã
Ìèêðîêðèñòàëëè÷åñêà  öåëëþëîçà 200 ìã
Êîëëîèäíûé äèîêñèä êðåìíè  10 ìã
Ñòåàðèíîâà  êèñëîòà 5,0 ìã
Êîìïîíåíòû ñìåøèâàþò è ïðåññóþò â òàáëåòêè. Äë  óëó÷øåíè  âêóñà, óëó÷øåíè 

âíåøíåãî âèäà è ñòàáèëüíîñòè èëè çàìåäëåíè  âñàñûâàíè  ìîæíî íàíåñòè ïîäõîä ùèå
ïîêðûòè  íà âîäíîé è íåâîäíîé îñíîâå.

Ñòåðèëüíûé ðàñòâîð äë  âíóòðèâåííîãî ââåäåíè 
Ðàñòâîð íåîáõîäèìîãî ñîåäèíåíè , ñîîòâåòñòâóþùåãî íàñòî ùåìó èçîáðåòåíèþ,

êîíöåíòðàöèè 5 ìã/ìë ãîòîâ ò ñ èñïîëüçîâàíèåì ñòåðèëüíîé âîäû äë  èíúåêöèé è ïðè
íåîáõîäèìîñòè ðåãóëèðóþò çíà÷åíèå ðÍ. Äë  ââåäåíè  ðàñòâîð ðàçáàâë þò äî
êîíöåíòðàöèè, ðàâíîé 1-2 ìã/ìë, ñ ïîìîùüþ ñòåðèëüíîé 5% äåêñòðîçû è ââîä ò â âèäå
âíóòðèâåííîãî âëèâàíè  â òå÷åíèå 60 ìèí.

Ñóñïåíçè  äë  âíóòðèìûøå÷íîãî ââåäåíè 
Ãîòîâ ò ñëåäóþùóþ ñóñïåíçèþ äë  âíóòðèìûøå÷íîãî ââåäåíè :
Ñîåäèíåíèå ïî íàñòî ùåìó èçîáðåòåíèþ 50 ìã/ìë
Íàòðèåâà  ñîëü êàðáîêñèìåòèëöåëëþëîçû 5 ìã/ìë
TWEEN 804 ìã/ìë
Õëîðèä íàòðè  9 ìã/ìë
Áåíçîëîâûé ñïèðò 9 ìã/ìë
Ýòó ñóñïåíçèþ ââîä ò âíóòðèìûøå÷íî.
Êàïñóëû ñ òâåðäîé îáîëî÷êîé
Áîëüøîå êîëè÷åñòâî êàïñóë ñ ðàçîâûìè äîçàìè ãîòîâ ò ïóòåì çàïîëíåíè  êàæäîé

ñòàíäàðòíîé äâóõêîìïîíåíòíîé êàïñóëû èç òâåðäîãî æåëàòèíà ñ ïîìîùüþ 100 ìã
ïîðîøêîîáðàçíîãî àêòèâíîãî êîìïîíåíòà, 150 ìã ëàêòîçû, 50 ìã öåëëþëîçû è 6 ìã
ñòåàðàòà ìàãíè .

Êàïñóëû èç ì ãêîãî æåëàòèíà
Ñìåñü àêòèâíîãî êîìïîíåíòà ñ ïèùåâûì ìàñëîì, òàêèì êàê ñîåâîå ìàñëî, õëîïêîâîå
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ìàñëî èëè îëèâêîâîå ìàñëî ãîòîâ ò è ñ ïîìîùüþ ïîðøíåâîãî íàñîñà ââîä ò â
ðàñïëàâëåííûé æåëàòèí ñ ïîëó÷åíèåì êàïñóëû èç ì ãêîãî æåëàòèíà, ñîäåðæàùåé 100 ìã
àêòèâíîãî êîìïîíåíòà. Êàïñóëû ïðîìûâàþò è âûñóøèâàþò. Äë  ïîëó÷åíè  ñìåøèâàþùåéñ 
ñ âîäîé ñìåñè ëåêàðñòâåííîãî ïðåïàðàòà àêòèâíûé êîìïîíåíò ìîæíî ðàñòâîðèòü â ñìåñè
ïîëèýòèëåíãëèêîë , ãëèöåðèíà è ñîðáèòà.

Òàáëåòêè/êàïñóëû íåïîñðåäñòâåííîãî âûäåëåíè 
Îíè ïðåäñòàâë þò ñîáîé òâåðäûå ïåðîðàëüíûå äîçèðîâî÷íûå ôîðìû,

èçãîòàâëèâàþùèåñ  ñ ïîìîùüþ îáû÷íûõ è íîâûõ ñïîñîáîâ. Ýòè ëåêàðñòâåííûå ôîðìû
ïðèíèìàþò ïåðîðàëüíî áåç âîäû, è îíè ïðåäíàçíà÷åíû äë  íåïîñðåäñòâåííîãî
ðàñòâîðåíè  è âûäåëåíè  ëåêàðñòâåííîãî ïðåïàðàòà. Àêòèâíûé êîìïîíåíò ñìåøàí ñ
æèäêîñòüþ, ñîäåðæàùåé êîìïîíåíòû, òàêèå êàê ñàõàð, æåëàòèí, ïåêòèí è ïîäñëàñòèòåëè.
Ýòè æèäêîñòè îòâåðæäàþò ñ ïîëó÷åíèåì òâåðäûõ òàáëåòîê èëè îâàëüíûõ òàáëåòîê ñ
ïîêðûòèåì ñ èñïîëüçîâàíèåì ìåòîäèê ëèîôèëüíîé ñóøêè è òâåðäîôàçíîé ýêñòðàêöèè.
Ëåêàðñòâåííûå ïðåïàðàòû ìîæíî ñïðåññîâàòü ñîâìåñòíî ñ â çêîóïðóãèìè è òåðìîóïðóãèìè
ñàõàðàìè è ïîëèìåðàìè èëè êîìïîíåíòàìè, ïðèìåí þùèìèñ  äë  èçãîòîâëåíè  øèïó÷èõ
ôîðì, è ïîëó÷èòü ïîðèñòûå ìàòðèöû, êîòîðûå ïðåäíàçíà÷åíû äë  íåïîñðåäñòâåííîãî
âûäåëåíè  áåç èñïîëüçîâàíè  âîäû.

Ñïåöèàëèñòó ñ îáùåé ïîäãîòîâêîé â äàííîé îáëàñòè òåõíèêè äîëæíî áûòü ïîí òíî, ÷òî
áåç îòêëîíåíè  îò ñóùíîñòè è îáúåìà îïèñàííîãî çäåñü èçîáðåòåíè  â íàñòî ùåå
èçîáðåòåíèå ìîæíî âíåñòè èçìåíåíè  è ìîäèôèêàöèè.

Ôîðìóëà èçîáðåòåíè 
1. Ñîåäèíåíèå ôîðìóëû I

ãäå R îçíà÷àåò Í èëè C1-Ñ6àëêèë;
R1 îçíà÷àåò Í, COOR, Ñ3-C8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, Ñ2-Ñ6 àëêåíèë èëè C1-Ñ6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð, èëè R2 îçíà÷àåò
ôåíèë, ôóðèë, òèåíèë, ïèðèäèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R3 îçíà÷àåò Í, C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò Î èëè S;
R4 îçíà÷àåò C1-Ñ6 àëêèë èëè Ñ3-C8 öèêëîàëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð, îêñîãðóïïó èëè C1-Ñ6

àëêîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé C1-Ñ6 àëêîêñèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  R6, èëè

C1-Ñ6 àëêèë òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  Ñ3-C8 öèêëîàëêèë èëè
ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6

èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé R6, èëè

R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,
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ïèðèäèë, ïèïåðèäèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó, èëè ãèäðîêñèë, èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
2. Ñîåäèíåíèå ïî ï.1, â êîòîðîì
R îçíà÷àåò Í èëè C1-Ñ6 àëêèë;
R1 îçíà÷àåò Í, COOR, C3-Ñ8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, C2-Ñ6 àëêåíèë èëè C1-Ñ6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð, èëè R2 îçíà÷àåò
ôåíèë, ôóðèë, òèåíèë, ïèðèäèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R;

R3 îçíà÷àåò Í, C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò Î;
R4 îçíà÷àåò C1-Ñ6 àëêèë èëè C3-Ñ8 öèêëîàëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð, îêñîãðóïïó èëè C1-Ñ6

àëêîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé C1-Ñ6 àëêîêñèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  R6,

èëè
C1-Ñ6 àëêèë òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  Ñ3-C8 öèêëîàëêèë èëè

ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6

èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé R6,

èëè R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,
ïèðèäèë, ïèïåðèäèíèë áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
3. Ñîåäèíåíèå ïî ï.1, â êîòîðîì
R îçíà÷àåò Í èëè C1-Ñ6àëêèë;
R1 îçíà÷àåò Í, COOR, C3-Ñ8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, C1-Ñ6 àëêåíèë

èëè C1-Ñ6 àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé ôòîð, èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6àëêîêñèë, îêñîãðóïïó, ôòîð,
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èëè
R2 îçíà÷àåò ôåíèë, ôóðèë, òèåíèë, ïèðèäèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;
R3 îçíà÷àåò Í, C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè

ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;
Õ îçíà÷àåò S;
R4 îçíà÷àåò C1-Ñ6 àëêèë èëè C1-Ñ6 öèêëîàëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð, îêñîãðóïïó èëè C1-Ñ6

àëêîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé C1-Ñ6 àëêîêñèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  R6,

èëè C1-Ñ6 àëêèë òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  C3-Ñ8 öèêëîàëêèë èëè
ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6

èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé R6,

èëè R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,
ïèðèäèë, ïèïåðèäèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
4. Ñîåäèíåíèå ïî ï.1, â êîòîðîì
R îçíà÷àåò Í;
R1 îçíà÷àåò Í, COOR, C3-Ñ8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, C2-Ñ6 àëêåíèë

èëè C1-Ñ6 àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé ôòîð èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð;

R3 îçíà÷àåò Í èëè C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò S;
R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,

ïèðèäèë, ïèïåðèäèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó, èëè ãèäðîêñèë, èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
5. Ñîåäèíåíèå ïî ï.1, â êîòîðîì
R îçíà÷àåò Í;
R1 îçíà÷àåò Í, COOR, C3-Ñ8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, C2-Ñ6 àëêåíèë èëè C1-Ñ6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
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çàìåñòèòåëåé ôòîð, èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð;

R3 îçíà÷àåò Í, èëè C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò Î;
R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,

ïèðèäèë, ïèïåðèäèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
6. Ñîåäèíåíèå ïî ï.1, â êîòîðîì
R îçíà÷àåò Í;
R1 îçíà÷àåò Í, COOR, C3-Ñ8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, C2-Ñ6 àëêåíèë èëè C1-Ñ6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò ôåíèë, ôóðèë, òèåíèë, ïèðèäèë, êàæäûé èç êîòîðûõ ìîæåò áûòü
íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R;

R3 îçíà÷àåò Í, C1-Ñ6 àëêèë èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

Õ îçíà÷àåò Î;
R4 îçíà÷àåò C1-Ñ6 àëêèë èëè C3-Ñ8 öèêëîàëêèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð, îêñîãðóïïó èëè C1-Ñ6

àëêîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé C1-Ñ6 àëêîêñèë èëè ôåíèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  R6,

èëè C1-Ñ6 àëêèë òàêæå ìîæåò ñîäåðæàòü â êà÷åñòâå çàìåñòèòåë  C3-Ñ8 öèêëîàëêèë èëè
ôåíîêñèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6

èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé R6,

èëè R4 îçíà÷àåò ôåíèë, íàôòèë, ôóðèë, òèåíèë, îêñàçîëèë, òèàçîëèë, èçîêñàçîëèë,
ïèðèäèë, ïèïåðèäèíèë, áåíçîôóðèë, äèãèäðîáåíçîôóðèë, áåíçîòèåíèë,
äèãèäðîáåíçîòèåíèë, áåíçîäèîêñîëèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6 èëè ôåíèë, òèåíèë, èíäîëèë, êàæäûé èç êîòîðûõ
ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

è èõ ôàðìàöåâòè÷åñêè ïðèåìëåìûå ñîëè è ñëîæíûå ýôèðû.
7. Ñîåäèíåíèå ïî ï.1, â êîòîðîì Ñ-1' íàõîäèòñ  â S-êîíôèãóðàöèè èëè R-êîíôèãóðàöèè.
8. Ñîåäèíåíèå ïî ï.1, â êîòîðîì êîíôèãóðàöèè Ñ-1' è Ñ-2 âûáðàíû èç ãðóïïû,

âêëþ÷àþùåé Ñ-1' - â R è Ñ-2 - â R; Ñ-1' - â R è Ñ-2 - â S; Ñ-1' - â S è Ñ-2 - â S; è
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Ñ-1' - â S è Ñ-2 - â R.
9. Ñîåäèíåíèå ïî ï.1, âûáðàííîå èç ãðóïïû, âêëþ÷àþùåé
5-{2-[2-(4-ýòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-(2-{5-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1ß-

èíäåí-1-èëóêñóñíóþ êèñëîòó;
5-{2-[5-ìåòèë-2-(2-íàôòèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(4-òðåò-áóòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-

1-èëóêñóñíóþ êèñëîòó;
5-{2-[2-(4-áóòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(3,4-äèìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(1-áåíçîòèåí-2-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(4-èçîïðîïèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-[2-(2-öèêëîïåíòèë-5-ìåòèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(3-ôòîð-4-ìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-

èíäåí-1-èëóêñóñíóþ êèñëîòó; è
5-{2-[2-(4-ôòîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó.
10. Ñîåäèíåíèå ïî ï.9, â êîòîðîì Ñ-1' íàõîäèòñ  â S-êîíôèãóðàöèè èëè R-êîíôèãóðàöèè.
11. Ñîåäèíåíèå ïî ï.1, âûáðàííîå èç ãðóïïû, âêëþ÷àþùåé
2-(5-{2-[2-(4-ýòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èë)-ïðîïàíîâóþ êèñëîòó;
2-(5-{2-[2-(3,4-äèõëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-

1-èë)-ïðîïàíîâóþ êèñëîòó;
2-(5-(2-{5-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-

1H-èíäåí-1-èë)-ïðîïàíîâóþ êèñëîòó;
2-(5-{2-[2-(4-ìåòîêñèôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-

1-èë)-ïðîïàíîâóþ êèñëîòó; è
2-(5-{2-[2-(3,4-äèìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-

èíäåí-1-èë)-ïðîïàíîâóþ êèñëîòó.
12. Ñîåäèíåíèå ïî ï.11, â êîòîðîì êîíôèãóðàöèè Ñ-1' è Ñ-2 âûáðàíû èç ãðóïïû,

âêëþ÷àþùåé Ñ-1' - â R è Ñ-2 - â R; Ñ-1' - â R è Ñ-2 - â S; Ñ-1' - â S è Ñ-2 - â S; è
Ñ-1' - â S è Ñ-2 - â R.

13. Ñîåäèíåíèå ïî ï.1, âûáðàííîå èç ãðóïïû, âêëþ÷àþùåé
5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èëóêñóñíóþ

êèñëîòó;
5-[2-(5-ìåòèë-2-ôåíèë-1,3-òèàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èëóêñóñíóþ

êèñëîòó;
5-{2-[2-(4-ìåòîêñèôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(3-ìåòîêñèôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(1,3-áåíçîäèîêñîë-5-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-

èíäåí-1-èëóêñóñíóþ êèñëîòó;
5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
5-{2-[2-(3-ôòîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èëóêñóñíóþ êèñëîòó;
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5-{2-[2-(4-ôòîð-3-ìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-[2-(5-ýòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èëóêñóñíóþ
êèñëîòó;

5-{2-[2-(3,4-äèõëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(1,1'-áèôåíèë-4-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè }-2,3-äèãèäðî-1H-èíäåí-
1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(1,3-áåíçîäèîêñîë-5-èë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-ìåòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-(2-{5-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-öèàíîôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-èçîïðîïèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3-õëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-öèàíîôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3-öèàíîôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-õëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-(2-{5-ìåòèë-2-[3-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3-õëîð-4-ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-
1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3,4-äèõëîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3,4-äèìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-àöåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

òðèôòîðàöåòàò 5-{2-[2-(3-àìèíî-4-ìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-
äèãèäðî-1H-èíäåí-1-èëóêñóñíîé êèñëîòû;

5-{2-[2-(2-ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-õëîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(4-ýòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3,4-äèìåòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-
1-èëóêñóñíóþ êèñëîòó;

5-{2-[5-ìåòèë-2-(3-ìåòèëôåíèë)-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-(2-{5-ìåòèë-2-[3-(òðèôòîðìåòèë)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3-ôòîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;
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5-{2-[2-(3,5-äèìåòèëôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-(2-{5-ìåòèë-2-[4-(òðèôòîðìåòîêñè)-ôåíèë]-1,3-òèàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-{2-[2-(3-ìåòîêñèôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[2-(1,1'-áèôåíèë-4-èë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[5-ýòèë-2-(4-ýòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè }-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[5-ýòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-{2-[5-ýòèë-2-(4-ìåòîêñèôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èëóêñóñíóþ êèñëîòó;

5-(2-{2-[4'-(ãèäðîêñèìåòèë)-1,1'-áèôåíèë-4-èë]-5-ìåòèë-1,3-îêñàçîë-4-èë}-ýòîêñè)-
2,3-äèãèäðî-1H-èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-(2-{2-[4-(5-àöåòèë-2-òèåíèë)-ôåíèë]-5-ìåòèë-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-
1H-èíäåí-1-èëóêñóñíóþ êèñëîòó;

5-(2-{2-[3-(1H-èíäîë-5-èë)-ôåíèë]-5-ìåòèë-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-1H-
èíäåí-1-èëóêñóñíóþ êèñëîòó;

(5-{2-[2-(3-ôòîð-4-ìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-óêñóñíóþ êèñëîòó; è

(5-{2-[5-ìåòèë-2-(3-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èë)-óêñóñíóþ êèñëîòó.

14. Ñîåäèíåíèå ïî ï.13, â êîòîðîì Ñ-1' íàõîäèòñ  â S-êîíôèãóðàöèè èëè R-êîíôèãóðàöèè.
15. Ñîåäèíåíèå ïî ï.1, âûáðàííîå èç ãðóïïû, âêëþ÷àþùåé
2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èë}-

áóòàíîâóþ êèñëîòó;
3-ýòîêñè-2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-

èë}-3-îêñî-ïðîïàíîâóþ êèñëîòó;
2-(5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè }-2,3-äèãèäðî-1H-èíäåí-1-

èë)-ïðîïàíîâóþ êèñëîòó;
2-(5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-Ø-èíäåí-1-

èë)-áóòàíîâóþ êèñëîòó;
4-ìåòèë-2-(5-{2-[5-ìåòèë-2-(4-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-

èíäåí-1-èë)-ïåíòàíîâóþ êèñëîòó;
2-{5-[2-(5-ýòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èë}-

áóòàíîâóþ êèñëîòó;
2-(5-{2-[2-(4-õëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èë)-áóòàíîâóþ êèñëîòó;
2-(5-{2-[5-ìåòèë-2-(3-ìåòèëôåíèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èë)-áóòàíîâóþ êèñëîòó;
2-(5-{2-[2-(4-ìåòîêñèôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-

1-èë)-áóòàíîâóþ êèñëîòó;
2-(5-{2-[2-(3,4-äèõëîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-

1-èë)-áóòàíîâóþ êèñëîòó;
2-(5-{2-[5-ìåòèë-2-(2-íàôòèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-èë)-

áóòàíîâóþ êèñëîòó;
2-(5-{2-[5-ìåòèë-2-(1-íàôòèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-èë)-

áóòàíîâóþ êèñëîòó;
2-(5-{2-[2-(4-ôòîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èë)-áóòàíîâóþ êèñëîòó;
2-(5-{2-[2-(3-õëîðôåíèë)-5-ìåòèë-1,3-òèàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-

èë)-áóòàíîâóþ êèñëîòó;
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2-(5-{2-[2-öèêëîïåíòèë-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-èë)-
áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-öèêëîãåêñèë-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-èë)-
áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(3-ìåòîêñèôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-
1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(4-ýòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(1-áåíçîòèåí-2-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-[5-(2-{5-ìåòèë-2-[3-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-
1H-èíäåí-1-èë]-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(4-òðåò-áóòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(3-ôòîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(4-èçîïðîïèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(1,3-áåíçîäèîêñîë-5-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-{5-[2-(2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-èíäåí-1-èë}-áóòàíîâóþ
êèñëîòó;

2-(5-{2-[2-(3,4-äèôòîðôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-
1-èë)-áóòàíîâóþ êèñëîòó;

2-[5-(2-{5-ìåòèë-2-[4-(òðèôòîðìåòèë)-ôåíèë]-1,3-îêñàçîë-4-èë}-ýòîêñè)-2,3-äèãèäðî-
1H-èíäåí-1-èë]-áóòàíîâóþ êèñëîòó;

2-(5-{2-[5-ìåòèë-2-(ôåíîêñèìåòèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(4-ôòîð-3-ìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(3-ôòîð-4-ìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(4-áóòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-èíäåí-1-
èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[2-(3,4-äèìåòèëôåíèë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-(5-{2-[5-ìåòèë-2-(4-õëîðôåíîêñèìåòèë)-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-äèãèäðî-1H-
èíäåí-1-èë)-áóòàíîâóþ êèñëîòó;

2-{6-õëîð-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-íäåí-1-èë}-
áóòàíîâóþ êèñëîòó;

2-{5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-6-ôåíèë-2,3-äèãèäðî-1H-èíäåí-1-
èë}-áóòàíîâóþ êèñëîòó;

2-{6-(4-õëîðôåíèë)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-1H-
èíäåí-1-èë}-áóòàíîâóþ êèñëîòó;

2-{6-(4-ìåòîêñèôåíèë)-5-[2-(5-ìåòèë-2-ôåíèë-1,3-îêñàçîë-4-èë)-ýòîêñè]-2,3-äèãèäðî-
1H-èíäåí-1-èë}-áóòàíîâóþ êèñëîòó; è

2-(5-{2-[2-(2,3-äèãèäðî-1-áåíçîôóðàí-6-èë)-5-ìåòèë-1,3-îêñàçîë-4-èë]-ýòîêñè}-2,3-
äèãèäðî-1H-èíäåí-1-èë)-áóòàíîâóþ êèñëîòó.

16. Ñîåäèíåíèå ïî ï.15, â êîòîðîì êîíôèãóðàöèè Ñ-1' è Ñ-2 âûáðàíû èç ãðóïïû,
âêëþ÷àþùåé Ñ-1' - â R è Ñ-2 - â R; Ñ-1' - â R è Ñ-2 - â S; Ñ-1' - â S è Ñ-2 - â S; è
Ñ-1' - â S è Ñ-2 - â R.

17. Ñîåäèíåíèå ôîðìóëû II
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â êîòîðîì R îçíà÷àåò Í èëè C1-Ñ6 àëêèë;
R1 îçíà÷àåò Í, COOR, Ñ3-C8 öèêëîàëêèë èëè C1-Ñ6 àëêèë, Ñ2-Ñ6 àëêåíèë èëè C1-Ñ6

àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå
çàìåñòèòåëåé ôòîð èëè ôåíèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè ñîäåðæàòü â
êà÷åñòâå çàìåñòèòåëåé R6;

R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè
ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð,

èëè R2 îçíà÷àåò ôåíèë, òèåíèë, ïèðèäèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì
èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;

R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó;

R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå
çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

R7 îçíà÷àåò Í, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôåíèë
èëè îêñîãðóïïó, C1-Ñ6 òðèàëêèëñèëèë, àðèëàëêèëñèëèë, COR8;

R8 îçíà÷àåò C1-Ñ6 àëêèë;
è èõ ñîëè.
18. Ñîåäèíåíèå ôîðìóëû III

â êîòîðîì R îçíà÷àåò Í èëè C1-Ñ6 àëêèë;
R1 îçíà÷àåò Í, Ñ3-C8 öèêëîàëêèë èëè
C1-Ñ6 àëêèë, Ñ2-Ñ6 àëêåíèë èëè C1-Ñ6 àëêîêñèë, êàæäûé èç êîòîðûõ ìîæåò áûòü

íåçàìåùåííûì èëè ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé ôòîð;
R2 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, êîòîðûé ìîæåò áûòü íåçàìåùåííûì èëè

ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé C1-Ñ6 àëêîêñèë, îêñîãðóïïó, ôòîð,
èëè R2 îçíà÷àåò ôåíèë, òèåíèë, êàæäûé èç êîòîðûõ ìîæåò áûòü íåçàìåùåííûì èëè

ñîäåðæàòü â êà÷åñòâå çàìåñòèòåëåé R6;
R5 îçíà÷àåò Í, ãàëîãåí èëè C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå

çàìåñòèòåë  îêñîãðóïïó;
R6 îçíà÷àåò ãàëîãåí, CF3, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå

çàìåñòèòåë  îêñîãðóïïó èëè ãèäðîêñèë èëè C1-Ñ6 àëêîêñèë, íåîá çàòåëüíî ñîäåðæàùèé â
êà÷åñòâå çàìåñòèòåë  ôòîð;

R7 îçíà÷àåò Í, C1-Ñ6 àëêèë, íåîá çàòåëüíî ñîäåðæàùèé â êà÷åñòâå çàìåñòèòåë  ôåíèë
èëè îêñîãðóïïó, C1-Ñ6 òðèàëêèëñèëèë, àðèàëêèëñèëèë èëè COR8;

R8 îçíà÷àåò C1-Ñ6 àëêèë;
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è èõ ñîëè.
19. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü

òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.1 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

20. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.7 èëè 8
èëè åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

21. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.9 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

22. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.10 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

23. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.11 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

24. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.12 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

25. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.13 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

26. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.14 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

27. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.15 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

28. Ôàðìàöåâòè÷åñêà  êîìïîçèöè , âëè þùà  íà óðîâåíü ãëþêîçû â êðîâè è óðîâåíü
òðèãëèöåðèäîâ â ñûâîðîòêå, âêëþ÷àþùà  ýôôåêòèâíîå êîëè÷åñòâî ñîåäèíåíè  ïî ï.16 èëè
åãî ôàðìàöåâòè÷åñêè ïðèåìëåìîé ñîëè èëè ñëîæíîãî ýôèðà â êîìáèíàöèè ñ
ôàðìàöåâòè÷åñêè ïðèåìëåìûì íîñèòåëåì.

Ñòðàíèöà: 125
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