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NOJYYEHHUE METOKCHALETO®EHOHA ALIMJINPOBAHUEM AHU30.JIA
PRODUCTION OF METHOXYACETOPHENON BY ANYZOLE ACYLATION
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Annomayus. B naHHO# padoTe M3ydyaercs peakius aluIMpPOBaHHs aHM30J1a YKCYCHBIM
AQHTHAPHIOM C LIEJbIO MOTyueHHst OHONIOTHYECKH aKTHBHBIX BEIIECTB — M-METOKCHALeTO(heHOHa 1
M-METOKCHaLEeTO(peHOHAa MPU HCHOJIb30BAHUM KATAJIM3aTOPOB. XJOPHAOB AMIOMHHHSA, JKeyes3a,
KoOasbTa, a TAK)KE KaTaJn3aTOPOB HA OCHOBE LIEOJIMTA, KOOAIbT—CO/EPIKAIIMX KaTaln3aTOPOB Ha
OCHOBE OKCHJIOB aJIIOMUHUSI U KPEMHHSI.

Abstract. In the current work, the reaction of acylation of anisole with acetic anhydride is
studied in order to obtain biologically active substances—p—methoxyacetophenone and m-
methoxyacetophenone using aluminum, iron, cobalt chloride catalysts, as well as zeolite—based
catalysts, cobalt-containing catalysts based on alumina and silica.

Knioueswie croea: peakuusi @punensi—Kpadrca, aumnupoBaHue, METOKCHALIEHTO()EHOH.
Keywords: Friedel-Crafts reaction, acylation, methoxyacetophenone.

n—-MertokcuaneropeHoH — npoaykt peakuuu Ppunensi—Kpadrca — npeacrasisier coOoi
OecLBETHBIE KPUCTAJUIbI C 3aM1aXOM LIBETOB reJIMOTpona U OOspbIIIHKKA, JIETKO PacTBOPSIOLIUECs B
OpPraHMYEeCKHX PACTBOPHUTENAX M IUIOXO — B BOJAE. DTO BELIECTBO HMEET BAXKHOE MPAKTUYECKOE
3Ha4yeHne. n—MeToKkCHaueTOGEeHOH NMPUMEHSIETCS B Pa3HBIX OTPAC/ISIX MPOMBILLIEHHOCTH, BKIIOYast
MPOU3BOACTBO OYUIHCTBIX BELLECTB 7 CUHTE3 JIEKapCTBEHHbIX CpeICTB
(http://www . xumuk.ru/encyklopedia/2598.html; http://essentiale.ru/products/instruction).

Aunnuposanue no peakunn Ppunens—Kpadrca — dyHnamenTanbHblil cnocod moayueHus
apOMATHYECKUX U JKMPHO—-APOMATHUECKHX KETOHOB, OOJBIIMHCTBO KOTOPBIX MPEACTABIAIOT COO0IH
Mepexo/IHbIe MPOAYKTHI B M3rOTOBJIEHUN (hapMaLEeBTHUECKUX MPErnaparoB, Pa3JH4HbIX KPaCUTENEH.
B peakuuio ¢ TpyAOM BCTYMalWOT peareHThbl, BKJIKOYaKLIMe B ceds 3JIeKTPOHOAKLENTOPHbIE
rpynnupoBku (Hanpumep, -NO:2) U He BCTYMAKOT PeareHThl, BKIIOYAIOINE B ce0s rpyNmUpOBKH,
cnocoOHbIe ¢BsA3bIBaTH KUCIOTHI JIbtonca (Hanpumep, -OH, -NH2). Peakunu ®@punens—Kpadrca —
3TO THUIMMYHAs PeaKLMs 3JIeKTPOPUIBHOIO 3aMeleH st B OeH301bpHOM LuKie [ 1-3].
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Drcnepumenmanbudsn 4acms

AumiMpoBaHie aHM30J1a YKCYCHBIM aHTHPHIOM TNPOBOAMIIOCH B J1a0OOPATOPHON YCTaHOBKE
(Pucynoxk 1), cocrosiieii U3 KpyrJOAOHHOH KOObI, 00paTHOTO XOJIOANIBHHKA, KOJTOOHArpeBaTeNs 1
CTCKJIAHHOM  YETBIPEXJIOMACTHOW  MEIIAJKH, MPUBOAMMONH B  JEHCTBHE C  MOMOLIbIO
asTorpancopmaropa JIATP-2M. Ilpouecc nposoawmics npu temneparype 100 °C. B tunuuHoM
sKcrepuMeHTe B Kosdy BHOcHIIMCh S ma aHusona v 0,1 r kartanusaropa. Ilocne noctukeHus
3aIaHHON TEeMIEepaTypbl K PEAKLHOHHON cMecH NO0aBIANCA ANKHINUPYIOIIUH areHT — YKCYCHBIMH
anruapun — B konuyectse 10 mu. IIpo6er peakumnonHoii cMecu oTOupanuce yepes kaxabie 30 MUHYT
M aHaJM3MPOBAJIMCh METOJOM ra3oBoil xpomarorpaduu macc-cnektpomerpun (GSMS-QP2010S,
SHIMADZU, Anoxus). B pabore npoBoAKIOCE TECTUPOBAHHE KaTaIM3aTOPOB PA3NINYHON NPUPOJIbI:
AlCl3, FeCls, CoClz, Fe-HZSH, Co/SiO2 u Co/Al203, — npumensromuxcsi B peakuun Ppugens—
Kpadrca.

Hpncoemmeme MEIIAIKH K

aBTOTPaH(POPMATOPY
PEryIHpOEOYHOMY

OO6paTHEIH XONoHIEHIK
TTocTyIUieHie H OTEOA EOTEL
TepmomeTp

CrexnaHsan npobka

Tpexropnaa xonba

JlortacTy Memankn

Konbonarpeearem

Pucynoxk 1. JlaBoparopHas ycraHOBKa A/ MPOBEACHUS SKCIIEPUMEHTOB T10 ALIMIUPOBAHUIO AHU30/1a

Pesynomamer u oocyxrcoenus

DKCNepUMEHTaIbHbIe 3HAYEHHs] KOHBEPCHHU, CEJIEKTUBHOCTH M KOHEYHOW KOHBEPCHH IPH

NPUMEHEHHH pAa3INYHbIX KaTaJU3aTOPOB J[Jisl MPOBENEHHS HCCIEIOBAHUS TPEICTABIECHbI B
Tabnune 1.

Tabnuua 1.

CEJIEKTUBHOCTD IMTO ni-METOKCUALIETO®EHOHY (S) U KOHEYHA 51 KOHBEPCUA (Kio:) (B %)

B PEAKLIUU ®PUIEJIS-KPAGTCA TSI AHU30JIA
[P UCTTIOJb30BAHWU PA3JIMYHBIX KATAJIM3ATOPOB

Kamanusamop S, %o* Kion, %
AlCl5 65 95
FeCls 50 96
CoCl 35 96
Fe-HZSH 92 98
Co/Si0; 70 93
CO/A1203 9] 99

* Cenexmuenocmo Oana npu 70% xoneepcuu anuzond.
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JIbIOMCOBBI KMCJIOTHI (XJIOPUIbI AFOMUHMUS, JKelie3a, Kobanbra) He 00ecrneyrBaroT BbICOKOM
CEJIEKTUBHOCTH LIEJIEBOrO MPOJAYKTA Peakiii — M-MeTOKCHaleToheHOHa — 3a CYeT OJMHAKOBOIO
YBEIHYEHHsI CKOPOCTH LENeBOH M moOOYHOH peakunu 0Opa3oBaHUSA M—METOKCHALETO(EHOHA.
Karamizatop Co/SiO2 obecnieunBaeT HECKONIBKO MEHBIIYI) KOHBEPCHUIO aHU30Ja 10 CPABHEHHIO C
JAPYTUMH WCIIONb3YEMbIMH KaTallM3aTOPaMH MPEINONOKUTENBHO 32 CYeT MEHbIIEro KOJHYecTBa
JIBFOUCOBCKHMX KHMCJIOTHBIX LIEHTPOB. HU3Kast CeNeKTUBHOCTD 110 OTHOLIEHHIO K LIEIEBOMY MPOIYKTY
IUIS JAHHOTO KaTaJu3aTopa, BEPOSTHO, CBA3aHA C YCKOpeHHeM mobouHoi peakuun. Haubombinas
CTeneHb KOHBEPCHU aHU30J1a, TAK XK€ KaK U HauOOJIbIIas CeIeKTHBHOCTD 10 I-METOKCHALETO()eHOHY
HaOmoaercst Uil Kataau3aTopoB Ha ocHoBe ueonura (Fe-HZSM) u kobGanbr—conepkaiiero
KaTaJn3aTopa Ha OCHOBE OKCUJA amoMUHMs. MI3BECTHO, YTO IaHHbIE HOCUTENH COIePIKAT Ha CBOEH
MOBEPXHOCTH OOJIBIIOE YHUCIIO KUCIOTHBIX LIEHTPOB, YTO 00eCeUnBaeT BBICOKYIO CKOPOCTb PEAKLIMH
Dpunensi—Kpadrea.

OTHoOlIeHNs TONYYEHHbIX TMPOAYKTOB peakUMu — [—MeTOKCHaleTopeHoHa H M—
MeTokcHaleToheHOHa — JUIsl KaXKJ0ro 3KcreprMeHTa npejcraBieHbl B Tabnuie 2, a Takke Ha
Pucynxax 2-7.

Tabmuua 2.
IMPOLIEHTHBIE COOTHOLLUEHUW A ITOJTYYEHHBIX IMTPOIYKTOB PEAKLIUA ®PUEJIS-
KPADTCA 1J151 AHU30JIA — n—-METOKCHUALIETO®EHOHA M Mm—METOKCHUALIETO®EHOHA

JUIA KAXO0T'O OTIBITA
Kamanusamop TIMAD/MMAD*, %

AICl; 62/33
FeCls 48/48
CoCly 53/43
Fe-HZSH 90/8
Co/Si0; 65/28
CO/A1203 90/9

* [IMA® — n-memorcuayemodperon, MMA® — y—memoxcuayemogpenon

120,00 -
100,00 -

80,00 -
== aHN301
60,00 -
= 1-MEeTOKCHALECTOPCHOH
40,00 -
== M-METOKCHALECTO(DCHOH
20,00 -

0,00
0,0 30,0 60,0 90,0 120,0

Pucynok 2. KuneTnueckue KpUBbIC PACXOTOBAHKS AHH30/1a U HAKOIUICHUSI MPOJYKTOB PCAKLIMH
B npucyrctun AlCl3
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120,00 -

100,00 -
80,00 - i
60,00 -
== -MeTOKCHaLIETO()eHOH
40,00 -
=== M-MCTOKCHALICTO()CHOH
20.00 -
0,00 )

0.0 30,0 60,0 900 1200

Pucynok 3. Kuneruueckne KpuBbIC pacX0JOBAHHS AHH3071a M HAKOIUICHUSI IPOJYKTOB PCAKLIMH
B npucytcrun FeCls

120,00

J

1

100,00

80,00 -
== aHu3on
60,00 -
== [I-MCTOKCHALICTO()CHOH
40,00 -
=== M-MCTOKCHALICTO(DCHOH
20,00 -

0,00

b}

0,0 30,0 60.0 90.0 120,0

Pucynox 4. KnneTH4yeckue KpUBBIC PACXO10BAHMS AHU30/1a M HAKOTLICHHS! MPOAYKTOB PEaKLMU
B npucyrcrBun CoCls

120,00

1

100,00

80,00 -
== aHn3071
60,00 -
== -METOKCHALETO(PCHOH
40,00 -
== M-METOKCHALIETO(DeHOH
20,00 -

0,00

0,0 30,0 60,0 90,0 120,0

Pucynox 5. Kunetnueckue KpuBbIe paCXOA0BAHHS AHH301a W HAKOIICHHS IPOAYKTOB PCAKLIAH
B npucyrcteun Fe-HZSH
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120,00 -
100,00 -
80,00 -
== aHu3071
60,00 -
== [-MCTOKCHALICTO()CHOH
40,00 -
== M-MCTOKCHALICTO(DCHOH
20,00 -
0,00 :

0,0 30,0 60,0 90,0 120,0

2> >

Pucynok 6. KiHeTHYECKHE KPHBBIC PACXOA0BAHUS AHH30/1a M HAKOIJICHHUS TIPOAYKTOB PEAKLIH
B npucytctBun Co/Si0;

120,00 -

1

100,00

80,00 1 === AHN30]1

60,00 -
== 1-MeToKCHaueTO(peHOH
40,00 -
== M-MCTOKCHALETO()CHOH
20,00 -

—

0,00
0,0 30,0 60,0 90,0 120,0

bl b

Pucynox 7. Knunerudaeckue KpUBBIC PACXO0BAHHS AHU3071a M HAKOTUICHHS IPOAYKTOB PEAKLIMU
B npucytcteun Co/Al,O;3

Takum 00pa3oM, 3aBUCHMMOCTb KOHLIEHTPALMM HCXOAHBIX BELIECTB M LEJEeBbIX MPOAYKTOB
peakuu# B ONpEeNeHHBbIE NPOMEXYTKH BpPEMEHH I KaKAOro OKCIEePUMEHTa OTJIHYHA H
cnenu¢puuna. HamnOonpmmas HavanbHas CKOPOCTb PACXOAOBAHMSI AHHU30Ja COOTBETCTBYET
katanuzatopy Co/Al20s, cienoBaTelbHO, €ro aKTHBHOCTb BBIIE, Y€M AKTMBHOCTH OCTaJIbHBIX
katanuzaropoB (AlCls, FeCls, CoCly, Fe-HZSH, Co/SiO2). C yBenu4yeHueMm BpeMeHH
HKCIIEPUMEHTOB TMPOMCXOAUT CHHKEHHE AKTUBHOCTH KATA/M3aTOpa: 3TO OOHAPYKHBAETCS IO
NOCTENEeHHOMY OOpEeTeHUIO IMHUK KPUBOit runepboanyeckoro usa. JJlaHHOe siBIeHHe Ha KOHEYHOM
nepHrozie MOJKET ObITh CBS3aHO CO CIIEAYHOIIMMH (HaKTOPaAMH:

1. HachllieHue KUCIOTHBIX LIEHTPOB;

2. OTtpaBneHue KaTaau3aTopa,

3. HacbleHne noBepXHOCTH KaTalIN3aTopa MPOAYKTOM peakuuu (aecopOuus npoaykra unetr
MeJIJIEHHEe, YeM PeakLMK; aicopOLMsl peareHTa).

Buw16oowt
Jns mpoBedeHHs PEeaKUWH aJKWIHPOBAHUS AaHM30JIa YKCYCHBIM aHTHUAPHAOM Haubosee
nesecoobpasHo MpUMEHeHHe He KiacCHueckux kucioT Jlbtouca, a MoauduUUpPOBaHHBIX
KaTaJlu3aToOpOB  (HampuMep, TIeTernoJIMKHUCIOThI, LEOJNUThI), TOCKOJIbKY WX HCIOJIb30BaHHE
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CrocoOCTBYET YBEIMYEHHMIO pACcXOAOBaHHMs WCXOJHOIO TPOJAYKTa HAa HayaJbHBIX 3Tanax
MCCIIE/IOBAHMS, @ 3HAYUT, W YBEIMYEHMIO BBIXOAA LENEeBbIX NPOAYKTOB peakuuu — Ii—
meTokcuaueropeHona u M-merokcuauerodpeHona. Haubomee onTHMambHBIM KaTaIU3aTOPOM
peakunun Ppunens—Kpadrca mns aumunupoBaHust aHM30IA SBIAETCS  KOOAIBT—COmEpIKaluii
KaTajau3aTop Ha ocHoBe okcuja amoMubusi Co/Al2O3, MOCKOJIBKY €My COOTBETCTBYeT HauOobLIas
HayaJibHasi CKOPOCTb PacXO/I0BaHMs HCXOAHOTO BellecTBa. MCrnonb3oBaHHE AaHHOIO KaTajinu3aTopa
no3BossieT nonyuntb 90% BbIXOA M—MeTokcuaueTopeHoHa npu 99% KOHBEPCHUH aHH30JA.
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