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(54) ÑÏÎÑÎÁ ÏÎËÓ×ÅÍÈß 5,8-ÄÈÃÈÄÐÎÊÑÈ-2,6-7-ÒÐÈÌÅÒÎÊÑÈ-3-ÝÒÈË-1,4-ÍÀÔÒÎÕÈÍÎÍÀ

(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê îðãàíè÷åñêîé õèìèè,

êîíêðåòíî ê ñïîñîáó ïîëó÷åíè  5,8-äèãèäðîêñè-
2,6,7-òðèìåòîêñè-3-ýòèë-1,4-íàôòîõèíîíà, êîòîðûé
 âë åòñ  ïîëóïðîäóêòîì â ñèíòåçå 2,5,6,7,8-
ïåíòàãàäðîêñè-3-ýòèë-1,4-íàôòîõèíîíà
(ýõèíîõðîìà À), äåéñòâóþùåãî íà÷àëà
êàðäèîïðîòåêòîðíîãî è îôòàëüìîëîãè÷åñêîãî
ïðåïàðàòà ãèñòîõðîì. 5,8-Äèãèäðîêñè-2,6,7-
òðèìåòîêñè-3-ýòèë-1,4-íàôòîõèíîí ïîëó÷àþò
çàìåùåíèåì àòîìîâ õëîðà ìåòîêñèãðóïïàìè â
õëîðèðîâàííîì ïðîèçâîäíîì 1,4-íàôòîõèíîíà ïîä
äåéñòâèåì ðåàãåíòà ÌåÎÍ-CsF-Al2O3 èëè ÌåÎÍ-

KF-Al2Î3. Â êà÷åñòâå ïðîèçâîäíîãî 1,4-
íàôòîõèíîíà èñïîëüçóþò 5,8-äèãèäðîêñè-2,6,7-
òðèõëîð-3-ýòèë-1,4-íàôòîõèíîí, ïîëó÷àåìûé ïóòåì
âîññòàíîâëåíè  àöåòèëãèäðîõèíîíà,
ìåòèëèðîâàíè  îáðàçóþùåãîñ  1,4-äèãèäðîêñè-2-
ýòèëáåíçîëà, öèêëîàöèëèðîâàíè  ïîëó÷åííîãî 1,4-
äèìåòîêñè-2-ýòèëáåíçîëà äèõëîðìàëåèíîâûì
àíãèäðèäîì ñ ïîñëåäóþùèì õëîðèðîâàíèåì
ïîëó÷åííîãî 5,8-äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-
íàôòîõèíîíà. Òåõíè÷åñêèé ðåçóëüòàò - óïðîùåíèå
ñïîñîáà, ñíèæåíèå åãî ïîæàðîîïàñíîñòè,
ïîâûøåíèå âûõîäà öåëåâîãî ïðîäóêòà.

Ñòðàíèöà: 1

RU

R
U

2
2
7
7
0
8
3

C
1

1
C

3
8

0
7

7
2

2
U

R

http://www.fips.ru/cdfi/fips.dll/ru?ty=29&docid=2277083


RUSSIAN FEDERATION

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,

PATENTS AND TRADEMARKS

(19) RU (11) 2 277 083(13) C1
(51) Int. Cl.

C07C  50/32   (2006.01)

(12) ABSTRACT OF INVENTION

(21), (22) Application: 2005103345/04, 09.02.2005

(24) Effective date for property rights: 09.02.2005

(45) Date of publication: 27.05.2006 Bull. 15

Mail address:
690022, g.Vladivostok, pr-kt 100 let
Vladivostoka, 159, Tikhookeanskij institut
bioorganicheskoj khimii DVO RAN, patentnyj
otdel, N.I. Stadnichenko

(72) Inventor(s):     
Anufriev Viktor Filippovich (RU),
Eljakov Georgij Borisovich (RU),
Polonik Sergej Georgievich (RU),
Pokhilo Natal'ja Dmitrievna (RU),
Shestak Ol'ga Petrovna (RU),
Jakubovskaja Alla Jaroslavovna (RU),
Osadchij Stanislav Aleksandrovich (RU),
Tolstikov Genrikh Aleksandrovich (RU),
Shul'ts Ehl'vira Ehduardovna (RU)

(73) Proprietor(s):  
Tikhookeanskij institut bioorganicheskoj
khimii Dal'nevostochnogo otdelenija
Rossijskoj Akademii Nauk (RU)

(54) METHOD FOR PREPARING 5,8-DIHYDROXY-2,6,7-TRIMETHOXY-3-ETHYL-1,4-
NAPHTHOQUINONE

(57) Abstract: 
FIELD: organic chemistry, chemical technology.
SUBSTANCE: invention relates to a method for

preparing 5,8-dihydroxy-2,6,7-trimethoxy-3-ethyl-
1,4-naphthoquinone that represents a intermediate
compound in synthesis of 2,5,6,7,8-pentahydroxy-3-
ethyl-1,4-naphthoquinone (echinochrome A) that is
active component of cardioprotective and
ophthalmological preparation "Histochrome". 5,8-
Dihydroxy-2,6,7-trimethoxy-2-ethyl-1,4-
naphthoquinone is prepared by substitution of
chlorine atoms with methoxy-groups in the
chlorinated derivative of 1,4-naphthoquinone by
effect with reagent MeOH-CsF-Al2O3 or MeOH-KF-

Al2O3. As a derivative of 1,4-naphthoquinone
method involves using 5,8-dihydroxy-2,6,7-
trichloro-3-ethyl-1,4-naphthoquinone prepared by
reduction of acetylhydroquinone, methylation of
formed 1,4-dihydroxy-2-ethylbenzene,
cycloacylation of prepared 1,4-dimethoxy-2-
ethylbenzene with dichloromaleic anhydride
followed by chlorination of prepared 5,8-
dihydroxy-6,7-dichloro-3-ethyl-1,4-
naphthoquinone. Invention provides simplifying
method, diminishing fire hazard and enhanced
yield of the end compound.

EFFECT: improved preparing method.
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Èçîáðåòåíèå îòíîñèòñ  ê ñïîñîáó ïîëó÷åíè  5,8-äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-
1,4-íàôòîõèíîíà (1) - ïîëóïðîäóêòà â ñèíòåçå 2,5,6,7,8-ïåíòàãèäðîêñè-3-ýòèë-1,4-
íàôòîõèíîíà (ýõèíîõðîìà À) (2),  âë þùåãîñ  äåéñòâóþùèì íà÷àëîì êàðäèîïðîòåêãîðíîãî
è îôòàëüìîëîãè÷åñêîãî ïðåïàðàòà ãèñòîõðîì [RU 2137472 Ñ1, 10.08.99, RU 2134107 C1,
20.09.99].

Èçâåñòåí ñïîñîá ïîëó÷åíè  öåëåâîãî ïðîäóêòà (1), çàêëþ÷àþùèéñ  â îêèñëåíèè 5,8-
äèãèäðîêñè-6,7-äèõëîð-1,4-íàôòîõèíîíà (3) äèîêñèäîì ìàðãàíöà (MnO2) â êîíö. H2SO4,
ñâîáîäíîðàäèêàëüíîì Ñ-ýòèëèðîâàíèè ïîëó÷åííîãî 2,5,8-òðèãèäðîêñè-6,7-äèõëîð-1,4-
íàôòîõèíîíà (4) ïðîïèîíèëïåðîêñèäîì (EtCOO)2 â êèï ùåì òðåò-áóòàíîëå, Î-
àëêèëèðîâàíèè îáðàçóþùåãîñ  ïðè ýòîì 2,5,8-òðèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-
íàôòîõèíîíà (5) êèï ùèì òðèýòèëîðòîôîðìèàòîì è çàìåùåíèè àòîìîâ õëîðà â
ïîëó÷åííîì 5,8-äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-2-ýòîêñè-1,4-íàôòîõèíîíå (6) äåéñòâèåì
ñèñòåìû ðåàãåíòîâ MeOH-K(Cs)F-Al2Î3 ñ äîáàâëåíèåì äèìåòèëîâûõ ýôèðîâ ýòèëåíãëèêîë 
èëè äèýòàëåíãëèêîë  (ñõåìà 1) [RU 2203265 Ñ2, 27.04.2003] èëè áåç äîáàâëåíè  ýòèõ
ñîðàñòâîðèòåëåé [SU 1821022 A3, 07.06.93]. Â õîäå ïîñëåäíåãî ïðåâðàùåíè  (6→1)
ïðîèñõîäèò çàìåùåíèå ýòîêñèðàäèêàëà â ïîëîæåíèè 2 íà ìåòîêñèôóíêöèþ. Âûõîä
æåëàåìîãî ïðîäóêòà (1) ñîñòàâèë ïðè ýòîì îêîëî 20%.

Ñõåìà 1

Íåîáõîäèìî îòìåòèòü, ÷òî èñõîäíûé ñóáñòðàò (3)  âë åòñ  äîðîãîñòî ùèì
ïðîäóêòîì ( 18.0 çà 1 ã [5, Aldrich Catalog 2003-2004, ð.608]). Êðîìå òîãî,
íåäîñòàòêîì ýòîãî ñïîñîáà  âë åòñ  èñïîëüçîâàíèå ïðîïèîíèëïåðîêñèäà, òåõíîëîãè÷åñêè
íåïðèåìëåìîãî èç-çà ñâîåé âçðûâîîïàñíîñòè, à òàêæå äîðîãîñòî ùåãî è ïîæàðîîïàñíîãî
òðèýòèëîðòîôîðìèàòà.

Äðóãèì ñïîñîáîì ïîëó÷åíè  öåëåâîãî ïðîäóêòà (1)  âë åòñ  ïîñëåäîâàòåëüíîñòü
ðåàêöèé 9→5→6→1, ïðåäñòàâëåííà  íà ñõåìå 2 [RU 1821023 A3, 07.06.93]. Èñõîäíûì
ñóáñòðàòîì â ýòîì ñïîñîáå  âë åòñ  1,2,4-òðèìåòîêñè-3-ýòèëáåíçîë (9), êîòîðûé
ââîäèòñ  â ðåàêöèþ öèêëîàöèëèðîâàíè  äèõëîðìàëåèíîâûì àíãèäðèäîì (ÄÕÌÀ) (10) â
ðàñïëàâå AlCl3-NaCl, äàâà  2,5,8-òðèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-íàôòîõèíîí (5).
Äàëåå êîíâåðñè  5→6→1 îñóùåñòâë åòñ  ñîãëàñíî ñïîñîáó [SU 1821022] èëè (íà
ñòàäèè 6 →1) ñîãëàñíî ñïîñîáó [RU 2203265]. Ïîëóïðîäóêò (9) íå  âë åòñ  êîììåð÷åñêè
äîñòóïíûì è, â ñâîþ î÷åðåäü, ïîëó÷àåòñ  ëèòèèðîâàíèåì 1,2,4-òðèìåòîêñèáåíçîëà (7) â
ïîëîæåíèå 3 äåéñòâèåì áóòèëëèòè  â àáñ. òåòðàãèäðîôóðàíå (ÒÃÔ) ñ ïîñëåäóþùèì
ýòèëèðîâàíèåì ïîëó÷åííîãî ëèòèåâîãî ïðîèçâîäíîãî (8) äåéñòâèåì äèýòèëñóëüôàòà [Èçâ.
ÀÍ, Ñåð. õèì. 1999, N5, ñ.947-952]. Âûõîä öåëåâîãî ïðîäóêòà (1) ñ ó÷åòîì
ïðåâðàùåíè  7→8→9, ñîñòàâë åò ïðè ýòîì îêîëî 21%.

Ñõåìà 2
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Íåäîñòàòêîì ýòîãî ñïîñîáà  âë åòñ  èñïîëüçîâàíèå ïîëóïðîäóêòà (9), ïðè ïîëó÷åíèè
êîòîðîãî ïðèìåí åòñ  ðàñòâîð áóòèëëèòè  â àáñ. ÒÃÔ. Èçâåñòíî, ÷òî ðàñòâîðû àëêèëëèòè 
â àáñîëþòíûõ îðãàíè÷åñêèõ ðàñòâîðèòåë õ  âë þòñ  ÷ðåçâû÷àéíî ïîæàðîîïàñíûìè
ðåàãåíòàìè, è èõ ïðèãîòîâëåíèå ñîïð æåíî ñ èçâåñòíûìè òðóäíîñò ìè [Óýéêôèëä Á.
Ìåòîäû ñèíòåçà ñ èñïîëüçîâàíèåì ëèòèéîðãàíè÷åñêèõ ñîåäèíåíèé. Ì.: Ìèð. 1991. 183 ñ.]
Êðîìå òîãî, â óêàçàííîì ñïîñîáå èñïîëüçóåòñ  äîðîãîñòî ùèé è ïîæàðîîïàñíûé
òðèýòèëîðòîôîðìèàò.

Íåäàâíî ïðåäëîæåí ñïîñîá ïîëó÷åíè  2,5,8-òðèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-
íàôòîõèíîíà 5 (ñõåìà 2, ðåàêöèè 11→12→13→5), êîòîðûé âî ìíîãîì ñâîáîäåí îò
íåäîñòàòêîâ, ïðèñóùèõ îïèñàííîìó âûøå ñïîñîáó, â ÷àñòè ïîëó÷åíè  ýòîãî ïîëóïðîäóêòà
(ñõåìà 2, ðåàêöèè 7→8→9→5) [RU 2193550 Ñ1, 27.11.2002]. Èñõîäíûì ñóáñòðàòîì â ýòîì
ñïîñîáå  âë åòñ  3,5-äèàöåòèë-1,2,4-òðèãèäðîêñèáåíçîë (11), êîòîðûé âîññòàíàâëèâàåòñ 
äî 1,2,4-òðèãèäðîêñè-3,5-äèýòèëáåíçîëà (12) äåéñòâèåì àìàëüãàìû öèíêà â âîäíîì
ðàñòâîðå ñîë íîé êèñëîòû, ïîñëåäíèé ìåòèëèðóåòñ  äåéñòâèåì äèìåòèëñóëüôàòà â
âîäíîì ðàñòâîðå NaOH, äàâà  1,2,4-òðèìåòîêñè-3,5-äèýòèëáåíçîë (13). Ïîëóïðîäóêò 13
ââîäèòñ  â ðåàêöèþ öèêëîàöèëèðîâàíè  ÄÕÌÀ (10) â ðàñïëàâå À1Ñ13-NaCl, äàâà  2,5,8-
òðèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-íàôòîõèíîí (5). Â èòîãå âûõîä öåëåâîãî ïðîäóêòà (1)
ñ ó÷åòîì ïîñëåäóþùåé êîíâåðñèè 5→6→1 ñîñòàâèë 21%. Â êà÷åñòâå ïðîòîòèïà âûáðàí
ïîñëåäíèé ñïîñîá ïîëó÷åíè  öåëåâîãî ïðîäóêòà 1 (ñõåìà 2, ðåàêöèè 11→12→13→5→6→1).

Íåäîñòàòêîì ñïîñîáà-ïðîòîòèïà  âë åòñ  èñïîëüçîâàíèå äîðîãîñòî ùåãî è
ïîæàðîîïàñíîãî òðèýòèëîðòîôîðìèàòà.

Çàäà÷à èçîáðåòåíè  - ðàçðàáîòêà ñïîñîáà ïîëó÷åíè  5,8-äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-
ýòèë-1,4-íàôòîõèíîíà (1), â êîòîðîì èñïîëüçóþò èñõîäíîå âåùåñòâî, ïîëó÷àåìîå
ñïîñîáîì, íå òðåáóþùèì ïðèìåíåíè  ïîæàðîîïàñíîãî òðèýòèëîðòîôîðìèàòà; ïîâûøåíèå
âûõîäà öåëåâîãî ïðîäóêòà.

Ñóòü ðåøåíè  çàäà÷è çàêëþ÷àåòñ  â òîì, ÷òî â ïðåäëàãàåìîì ñïîñîáå ïîëó÷åíè  5,8-
äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-1,4-íàôòîõèíîíà (1) êèñëîðîäñîäåðæàùà  ôóíêöè 
(ÌåÎ) â ïîëîæåíèè 2, êàê è ìåòîêñèãðóïïû â ïîëîæåíè õ 6,7, ôîðìèðóþòñ  íà ïîñëåäíåé
ñòàäèè ïîëó÷åíè  öåëåâîãî ïðîäóêòà, ÷òî äåëàåò íåíóæíûì èñïîëüçîâàíèå
òðèýòèëîðòîôîðìèàòà.

Ñõåìà 3

Çàäà÷à ðåøåíà òåì, ÷òî â ñïîñîáå ïîëó÷åíè  5,8-äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-
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1,4-íàôòîõèíîíà çàìåùåíèåì àòîìîâ õëîðà ìåòîêñèãðóïïàìè â õëîðèðîâàííîì
ïðîèçâîäíîì 1,4-íàôòîõèíîíà äåéñòâèåì ðåàãåíòà ÌåÎÍ-CsF-Al2Î3 èëè MeOH-CsF-
Al2Î3 â êà÷åñòâå ïðîèçâîäíîãî 1,4-íàôòîõèíîíà èñïîëüçóþò 5,8-äèãèäðîêñè-2,6,7-òðèõëîð-
3-ýòèë-1,4-íàôòîõèíîí, ïîëó÷àåìûé ïóòåì âîññòàíîâëåíè  2-àöåòèë-1,4-
äèãèäðîêñèáåíçîëà, ìåòèëèðîâàíè  îáðàçóþùåãîñ  1,4-äèãèäðîêñè-2-ýòèëáåíçîëà,
öèêëîàöèëèðîâàíè  îáðàçóþùåãîñ  ïðè ýòîì 1,4-äèìåòîêñè-2-ýòèëáåíçîëà
äèõëîðìàëåèíîâûì àíãèäðèäîì ñ ïîñëåäóþùèì õëîðèðîâàíèåì ïîëó÷åííîãî 5,8-
äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-íàôòîõèíîíà.

Ïðåäëàãàåìûé ñïîñîá ïîëó÷åíè  öåëåâîãî ïðîäóêòà 1 ïðåäñòàâëåí íà ñõåìå 3.
Â êà÷åñòâå èñõîäíîãî ñóáñòðàòà àâòîðû èñïîëüçóþò ñîåäèíåíèå (15), à èìåííî 5,8-

äèãèäðîêñè-2,6,7-òðèõëîð-3-ýòèë-1,4-íàôòîõèíîí, êîòîðîå âïåðâûå ïîëó÷åíî ïóòåì
âîññòàíîâëåíè  àöåòèëãèäðîõèíîíà (16), ìåòèëèðîâàíè  îáðàçóþùåãîñ  ïðè ýòîì
ýòèëãèäðîõèíîíà (17), öèêëîàöèëèðîâàíè  ïîëó÷åííîãî äèìåòèëîâîãî ýôèðà
ýòèëãèäðîõèíîíà (18) äèõëîðìàëåèíîâûì àíãèäðèäîì ñ ïîñëåäóþùèìè õëîðèðîâàíèåì
ïîëó÷åííîãî ïðè ýòîì 5,8-äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-íàôòîõèíîíà (14).

Âûõîä æåëàåìîãî ïðîäóêòà (1) ñîñòàâë åò ïðè ýòîì 24%.
Íåîáõîäèìî îòìåòèòü, ÷òî âûõîä 5,8-äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-1,4-

íàôòîõèíîíà - (1) â ðåàêöèè íóêëåîôèëüíîãî çàìåùåíè  àòîìîâ õëîðà â ïðåäëàãàåìîì
ñïîñîáå, ïðè äåéñòâèè ñèñòåìû ðåàãåíòîâ MeOH-CsF-Al2O3 íà 5,8-äèãèäðîêñè-2,6,7-
òðèõëîð-3-ýòèë-1,4-íàôòîõèíîí (15), ñîñòàâë åò 68% è ïðàêòè÷åñêè ðàâåí âûõîäó òîãî æå
ïðîäóêòà ïðè äåéñòâèè MeOH-CsF-Al2O3 íà 5,8-äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-2-ýòîêñè-
1,4-íàôòîõèíîí (6) (72%), êàê îïèñàíî â ñïîñîáå-ïðîòîòèïå. Îäíàêî ýòîò ðåçóëüòàò íå
 âë åòñ  î÷åâèäíûì, ïîñêîëüêó äåéñòâèå òîãî æå ðåàãåíòà íà áëèæàéøèé àíàëîã
ïîëóïðîäóêòà (15) - 5,8-äèãèäðîêñè-2,6,7-òðèõëîð-3-ìåòèë-1,4-íàôòîõèíîí (19), äàåò
ñîîòâåòñòâóþùèé òðèìåòèëîâûé ýôèð (20) ñ âûõîäîì ëèøü 8% (ñõåìà 4).

Ñõåìà 4

Òåõíè÷åñêèé ðåçóëüòàò, îáåñïå÷èâàåìûé èçîáðåòåíèåì, çàêëþ÷àåòñ  â ñíèæåíèè
ïîæàðîîïàñíîñòè ñïîñîáà, ò.ê. ïðåäëàãàåìûé ñïîñîá èñêëþ÷àåò èñïîëüçîâàíèå
òðèýòèëîðòîôîðìèàòà; â óïðîùåíèè ñïîñîáà, ò.ê. áîëüøèíñòâî ðåàêöèé ïðîâîäèòñ  â
âîäíûõ ðàñòâîðàõ (16→17→18; 14→15), ïðè îáðàáîòêå ðåàêöèîííûõ ñìåñåé è âûäåëåíèè
ïîëóïðîäóêòîâ (17, 18, 14, 15) èñïîëüçóþòñ  âîäíûå ðàñòâîðû èëè íåãîðþ÷èå
ðàñòâîðèòåëè, ÷òî òàêæå ñíèæàåò ïîæàðîîïàñíîñòü âñåãî ïðîöåññà; â ðåçóëüòàòå
îïòèìèçàöèè óñëîâèé íà êàæäîé ñòàäèè äîñòèãíóòû äîñòàòî÷íî âûñîêèå âûõîäû
ïîëóïðîäóêòîâ, ÷òî â èòîãå ïðèâîäèò ê îòíîñèòåëüíîìó ïîâûøåíèþ âûõîäà öåëåâîãî
ïðîäóêòà (íà 11,5%) â ðàñ÷åòå íà èñõîäíûé ñóáñòðàò. Áîëüøèíñòâî èñïîëüçóåìûõ
ðåàãåíòîâ îòíîñèòåëüíî äåøåâû. Äîñòèãíóòà âûñîêà  ñòåïåíü óíèôèêàöèè ñõåìû
ïîëó÷åíè  öåëåâîãî ïðîäóêòà (1) ïî èñïîëüçóåìûì ðåàãåíòàì è îáîðóäîâàíèþ, ÷òî
ïîçâîë åò ñíèçèòü çàòðàòû íà åãî ïðîèçâîäñòâî.

Ñâåäåíè , ïîäòâåðæäàþùèå âîçìîæíîñòü îñóùåñòâëåíè  èçîáðåòåíè :
1,4-Äèãèäðîêñè-2-ýòèëáåíçîë (17). Â 3-ëèòðîâóþ êîëáó, ñíàáæåííóþ ìåõàíè÷åñêîé

ìåøàëêîé è îáðàòíûì õîëîäèëüíèêîì, ïîìåùàþò 600 ã òâåðäîé àìàëüãàìû öèíêà [Êîð êèí
Þ.Â., Àíãåëîâ È.È. ×èñòûå õèìè÷åñêèå âåùåñòâà. Ì.: Õèìè . 1974. Ñ.398], 30 ã (0.2
ìîëü) 2-àöåòèë-1,4-äèãèäðîêñèáåíçîëà (16) [Dictionary of Organic Compounds.
Ed.J.Buckingham, 5th ed. New York - London - Toronto: Chapman and Hall. 1982. V.2.
P.1093] è 375 ìë êîíö. HCl. Ýíåðãè÷íî ïåðåìåøèâà , ðåàêöèîííóþ ñìåñü íàãðåâàþò äî
êèïåíè  è, ñïóñò  30 ìèí, ïîðöè ìè, äîáàâë þò åùå 30 ã (0.2 ìîëü) ñóáñòðàòà 16 è 375
ìë êîíö. HCl. Ñìåñü êèï ò ò ïðè ïåðåìåøèâàíèè 3 ÷, ãîð ÷èé ðàñòâîð äåêàíòèðóþò è
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îñòàâë þò íà íî÷ü. Îáðàçîâàâøèéñ  íà ïîâåðõíîñòè ðàñòâîðà ïðè îõëàæäåíèè âåðõíèé
òâåðäûé ñëîé è âûïàâøèé áåëûé îñàäîê îòäåë þò ôèëüòðîâàíèåì, ïðîìûâàþò íåáîëüøèì
(30 ìë) êîëè÷åñòâîì ëåä íîé âîäû è âûñóøèâàþò â âàêóóìíîì ýêñèêàòîðå äî ïîñòî ííîãî
âåñà. Ïîëó÷àþò 51 ã (92%) 1,4-äèãèäðîêñè-2-ýòèëáåíçîëà (17). ÈÊ-ñïåêòð (CDCl3), ν/ñì-1:
3604 (ÎÍ), 1602,1504 (C=Ñ). Ñïåêòð ßÌÐ 1H (àöåòîí-d6): 1.16 ò (3Í, J 7.6, ÑÍ3), 2.57 ê
(2Í, J 7.6, ÑÍ2), 6,49 ä.ä (1Í, J 8.5,. J 2.9, Í(5)), 6.61 ä (1H,. J 2.9, Í(3)), 6.65 ä
(1Í, J 8.5, Í(6)), 7.59 ñ (1Í, ÎÍ), 7.64 ñ (1Í, ÎÍ). Ìàññ-ñïåêòð (ÝÓ), m/z (Iîòí (%)): 138
[M] + (100), 123 (51). Ïîëó÷åííûé ñûðîé ïðîäóêò 17 èñïîëüçóþò äë  ïîëó÷åíè  1,4-
äèìåòîêñè-2-ýòèëáåíçîëà (18) áåç î÷èñòêè.

1,4-Äèìåòîêñè-2-ýòèëáåíçîë (18) Â 0.5 ëèòðîâóþ êîëáó, ñíàáæåííóþ ìåõàíè÷åñêîé
ìåøàëêîé, ãàçîïîäâîä ùåé òðóáêîé è êàïåëüíîé âîðîíêîé, ïîìåùàþò 50.0 ã (0.36 ìîëü)
ýòèëãèäðîõèíîíà (17), 95.4 ã (0.76 ìîëü) äèìåòèëñóëüôàòà, 43 ìë âîäû è ïðè
èíòåíñèâíîì ïåðåìåøèâàíèè â àòìîñôåðå àðãîíà â òå÷åíèå 4 ÷ ïî êàïë ì äîáàâë þò 80
ìë (0.5 ìîëü) 25% ðàñòâîðà NaOH, ïîääåðæèâà  òåìïåðàòóðó ðåàêöèîííîé ñìåñè â
èíòåðâàëå 20-25°Ñ. Ïåðåìåøèâàþò åùå 1 ÷ ïðè êîìíàòíîé òåìïåðàòóðå è 1 ÷ íàãðåâàþò
ðåàêöèîííóþ ñìåñü íà êèï ùåé âîä íîé áàíå. Îõëàæäàþò, ïîäêèñë þò ñåðíîé êèñëîòîé äî
ðÍ 3, îòäåë þò âåðõíèé îðãàíè÷åñêèé ñëîé, âîäíóþ ôàçó ýêñòðàãèðóþò 4×100 ìë
äèýòèëîâûì ýôèðîì. Îáúåäèí þò ýôèðíûå âûò æêè è îðãàíè÷åñêèé ñëîé,
ïðîìûâàþò 2×100 ìë íàñûùåííûì ðàñòâîðîì NaCl è ñóøàò áåçâîä. CaCl2. Îòãîí þò
ðàñòâîðèòåëü, îñòàòîê ïåðåãîí þò â âàêóóìå. Âûõîä ïðîäóêòà 18 ñîñòàâèë 35.9 ã (60%),
ò.êèï. 98-100°Ñ (7 ìì ðò.ñò.) ÈÊ-ñïåêòð (CDCl3), ν/ñì-1: 1590, 1501 (Ñ=Ñ). Ñïåêòð ßÌÐ 1Í
(CDCl3): 1.19 ò (3Í, J 7.8, ÑÍ3,), 2.64 ê (2Í, J 7.8, ÑÍ2), 3.77 ñ (3Í, ÎÑÍ3), 3.76 ñ (3Í, ÎÑÍ3)
6.67 ä.ä (1Í, J1 8.8, J2 2.9, Í(5)), 6.75 ä (1H, J 2.9, Í(3)), 6.76 ä (1Í, J 8.8, Í(6)).
Ìàññ-ñïåêòð (ÝÓ), m/z (Iîòí. (%)): 166 [M]+ (40), 153 (10), 152 (100), 151 (17), 137 (41).

5,8-Äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-íàôòîõèíîí (14). Â ðàñïëàâ 195 ã (1.46 ìîëü)
áåçâîäíîãî AlCl3 è 37 ã (0.63 ìîëü) NaCl ïðè 140°Ñ âíîñ ò ïðè ïåðåìåøèâàíèè ñìåñü 23.5 ã
(0.14 ìîëü) äèõëîðìàëåèíîâîãî àíãèäðèäà è 10 ã (0.06 ìîëü) äèìåòèëîâîãî ýôèðà
ýòèëãèäðîõèíîíà (18). Òåìïåðàòóðó ïîâûøàþò äî 190°Ñ, è ðàñïëàâ ïåðåìåøèâàþò åùå 3
ìèí. Ðåàêöèîííóþ ñìåñü îõëàæäàþò è ãèäðîëèçóþò 5% ðàñòâîðîì HCl. Âûäåëèâøèéñ  çà
12 ÷ îñàäîê îòäåë þò, ïðîìûâàþò 1 ë ãîð ÷åé âîäû è ñóøàò. Ãîð ÷åé ýêñòðàêöèåé
õëîðîôîðìîì èçâëåêàþò ñûðîé ïðîäóêò 14, êîòîðûé êðèñòàëëèçóþò èç ñèñòåìû ãåêñàí-
àöåòîí. Ïîëó÷àþò 15 ã (88%) ïðîäóêòà 14, ò.ïë. 123-125°Ñ. ÈÊ-ñïåêòð (CDCl3), ν/ñì-1: 1617
(Ñ=O), 1575, 1562 (Ñ=Ñ). Ñïåêòð ßÌÐ 1H (CDCl3): 1.27 ò (3Í, J 7.3, ÑÍ3), 2.73 ä.ê
(2Í, J1 7.3, J2 1.4, CH2), 7.06 ò (1Í, J 1.4, Í(7)), 12.56 ñ (1Í, α-ÎÍ), 12.90 ñ (1Í, α-ÎÍ). Ìàññ-

ñïåêòð (ÝÓ), m/z (Iîòí. (%)): 286/288/290 [Ì]+ (100), 285/287/289 [M-1]+ (21), 271/273/275 [Ì-
ÑÍ3]+ (7), 268/270/272 [M-H2O]+ (8), 258/260/262 [M-CO]+ (12), 257/259/261 (5).

5,8-äèãèäðîêñè-2,6,7-òðèõëîð-3-ýòèë-1,4-íàôòîõèíîí (15). Ê ðàñòâîðó 6.0 ã (0.02
ìîëü) ýòèëäèõëîðíàôòàçàðèíà (14) â 200 ìë ëåä íîé óêñóñíîé êèñëîòû ïðè
ïåðåìåøèâàíèè äîáàâë þò 40 ìë êîíö. ñîë íîé êèñëîòû è 3.8 ã (0.04 ìîëü) äèîêñèäà
ìàðãàíöà è êèï ò ò â òå÷åíèå 1.5 ÷. Çàòåì ê ðåàêöèîííîé ñìåñè äîáàâë þò åùå 20 ìë
êîíö. ñîë íîé êèñëîòû è 1.8 ã (0.02 ìîëü) äèîêñèäà ìàðãàíöà è êèï ò ò â òå÷åíèå 1 ÷.
Ñìåñü îõëàæäàþò, âûëèâàþò â õîëîäíóþ âîäó (400 ìë), âûïàâøèé îñàäîê
îòôèëüòðîâûâàþò, ïðîìûâàþò âîäîé, âûñóøèâàþò â âàêóóìíîì ýêñèêàòîðå. Ïîñëå
êðèñòàëëèçàöèè èç àöåòîíà ïîëó÷àþò ïðîäóêò 15, 4.8 ã (72%), â âèäå áîðäîâûõ èãë,
ò.ïë. 132-134°Ñ. ÈÊ-ñïåêòð (CDCl3), ν/ñì-1: 1640, 1619 (Ñ=O), 1587, 1566 (Ñ=Ñ). Ñïåêòð
ßÌÐ 1Í (CDCl3): 1.20 ò (3Í, J 7.6, ÑÍ3), 2.91 ê (2Í, J 7.6, ÑÍ2), 12.92 ñ (1Í, α-ÎÍ), 13.05 ñ

(1Í, α-ÎÍ). Ìàññ-ñïåêòð (ÝÓ), m/z (Iîòí. (%)): 321/323/325/327 [M+1]+ (16), 320/322/324/326
[M]+ (100), 302/304/306/308 [Ì-Í2O]+ (7), 292/294/296/298 [Ì-ÑÎ]+ (6), 285/287/289 [Ì-
Cl]+ (39).

5,8-Äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-1,4-íàôòîõèíîí (1). Ñìåñü 1.0 ã (0.003 ìîëü)
õîðîøî âûñóøåííîãî 5,8-äèãèäðîêñè-2,6,7-òðèõëîð-3-ýòèë-1,4-íàôòîõèíîíà (15), 4.2 ã
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(0.028 ìîëü) áåçâîäíîãî CsF, 3.1 ã (0.03 ìîëü) àêòèâèðîâàííîãî íåéòðàëüíîãî Al2Î3 ìàðêè
«Ðåàõèì», 150 ìë àáñ. ÌåÎÍ, ïðîäóòóþ ñóõèì àðãîíîì, ïåðåìåøèâàþò ïðè 80-85°Ñ â
àâòîêëàâå â òå÷åíèå 30 ìèí, çàòåì ïðîäîëæàþò ðåàêöèþ ïðè 95(±1)°Ñ â òå÷åíèå 7.5 ÷.
Ïîñëå îêîí÷àíè  ïðîöåññà ðåàêöèîííóþ ñìåñü îõëàæäàþò, ñîðáåíò îòäåë þò
ôèëüòðîâàíèåì, ïðîìûâàþò àöåòîíîì (50 ìë) ñ äîáàâëåíèåì íåáîëüøîãî êîëè÷åñòâà 10%
HCl (5 ìë). Îáúåäèíåííûé ôèëüòðàò êîíöåíòðèðóþò â âàêóóìå, ê îñòàòêó äîáàâë þò âîäó
(200 ìë) è îáðàáàòûâàþò CHCl3. Îðãàíè÷åñêèé ñëîé ïðîìûâàþò âîäîé, êîíö. ðàñòâîðîì
NaCl, ñóøàò áåçâ. Na2SO4 è óïàðèâàþò. Ìåòîäîì êîëîíî÷íîé õðîìàòîãðàôèè íà ñèëèêàãåëå
ïðè ýëþèðîâàíèè ñèñòåìîé ïåòðîëåéíûé ýôèð-àöåòîí, 40:1, âûäåë þò õðîìàòîãðàôè÷åñêè
îäíîðîäíûé ïðîäóêò 1, 0.65 ã (68%), ò.ïë. 129-131°Ñ (èç àöåòîíà). Ñïåêòð ßÌÐ 1Í (CDCl3):
1.15 ò (3Í, J 7.5, ÑÍ3), 2.71 ê (2Í, J 7.5, ÑÍ2), 4.06 ñ (3Í, ÎÑÍ3), 4.09 ñ (3Í, ÎÑÍ3), 4.12 ñ
(3Í, ÎÑÍ3), 12.97 ñ (1Í, α-ÎÍ), 13.12 ñ (1Í, α-ÎÍ). Ìàññ-ñïåêòð (ÝÓ), m/z (Iîòí. (%)): 308
[Ì] + (100).

5,8-Äèãèäðîêñè-3-ìåòèë-2,6,7-òðèìåòîêñè-1,4-íàôòîõèíîí (20) ïîëó÷àþò èç 1.0 ã
(0.003 ìîëü) 5,8-äèãèäðîêñè-2,6,7-òðèõëîð-3-ìåòèë-1,4-íàôòîõèíîíà (19) äåéñòâèåì
êîìïëåêñíîãî ðåàãåíòà ÌåÎÍ-CsF-Al2Î3 ïî âûøåîïèñàííîé ìåòîäèêå. Ìåòîäîì êîëîíî÷íîé
õðîìàòîãðàôèè íà ñèëèêàãåëå ïðè ýëþèðîâàíèè ñèñòåìîé ïåòðîëåéíûé ýôèð-àöåòîí, 30:1,
âûäåë þò õðîìàòîãðàôè÷åñêè îäíîðîäíûé ïðîäóêò 20, 0.08 ã (8%), ò.ïë. 148-150°Ñ. Ñïåêòð

ßÌÐ 1H (CDCl3): 2.21 ñ (3Í, J 7.5, ÑÍ3), 4.05 ñ (3Í, ÎÑÍ3), 4.10 ñ (3Í, ÎÑÍ3), 4.14 ñ (3Í,
ÎÑÍ 3), 12.94 ñ (1Í, α-ÎÍ), 13.10 ñ (1Í, α-ÎÍ). Ìàññ-ñïåêòð (ÝÓ), m/z (Iîòí.(%)): 294
[M] + (100).

Ôîðìóëà èçîáðåòåíè 
Ñïîñîá ïîëó÷åíè  5,8-äèãèäðîêñè-2,6,7-òðèìåòîêñè-3-ýòèë-1,4-íàôòîõèíîíà çàìåùåíèåì

àòîìîâ õëîðà ìåòîêñèãðóïïàìè â õëîðèðîâàííîì ïðîèçâîäíîì 1,4-íàôòîõèíîíà äåéñòâèåì
ðåàãåíòà MeOH-CsF-Al2O3 èëè MeOH-KF-Al2O3, îòëè÷àþùèéñ  òåì, ÷òî â êà÷åñòâå
ïðîèçâîäíîãî 1,4-íàôòîõèíîíà èñïîëüçóþò 5,8-äèãèäðîêñè-2,6,7-òðèõëîð-3-ýòèë-1,4-
íàôòîõèíîí, ïîëó÷àåìûé ïóòåì âîññòàíîâëåíè  2-àöåòèë-1,4-äèãèäðîêñèáåíçîëà,
ìåòèëèðîâàíè  îáðàçóþùåãîñ  1,4-äèãèäðîêñè-2-ýòèëáåíçîëà, öèêëîàöèëèðîâàíè 
îáðàçóþùåãîñ  ïðè ýòîì 1,4-äèìåòîêñè-2-ýòèëáåíçîëà äèõëîðìàëåèíîâûì àíãèäðèäîì ñ
ïîñëåäóþùèì õëîðèðîâàíèåì ïîëó÷åííîãî 5,8-äèãèäðîêñè-6,7-äèõëîð-3-ýòèë-1,4-
íàôòîõèíîíà.

Ñòðàíèöà: 7
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