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CHEMISTRY

CUHTE3 HEHACUYEHUX KAPBOHOBUX KUCJIOT 3
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Abstract. Horner-Wadsworth-Emmons reaction with multialkylphosphonoacetates is a perspective
method for the synthesis of esters of 2,3-unsaturated carboxylic acids to be included in a student
workshop on an advanced chemistry course. This method allows to vary the initial components of the
reaction, solvents depending on the temperature of the process, and also to use physicochemical
methods of analysis to study the chemical kinetic and the identification of products. Horner-
Wadsworth-Emmons reaction with multialkylphosphonoacetates is applied to obtain multifunctional
organic compounds that can be used as starting materials in complex organic synthesis. The use of
this reaction in a student workshop contributes to the formation of students' creative approach fto
doing work and independent thinking, develops the ability to self-education and self-development.
Students can get to know specific working methods in the laboratory of organic chemistry and learn to
apply theoretical knowledge in practice, including the studying chemical kinetic and analysis of
organic compounds by physicochemical methods.

Keywords: phosphonates, student workshop, unsaturated carboxylic acids, organic synthesis, NMR
spectroscopy.

Beryn. OpgauM 3 HaWBaKIMBIMINX HAMPSMKIB PO3BHUTKY CYYacHOi OpraHiyHoi XiMii €
CTBOPCHHSI HA OCHOBI MNPOCTHX CyOCTpariB MOMIpYHKIIOHATBHUX CHOAYK, SKI MOXYTh OyTH
BHUKOPHCTAHI SIK CHHTOHH TS OJCPKaHHS CKIAIHUX CIIONYK 13 3aJaHUMH BIacTHBOCTAMH. [ Ipukiagom
TaKUX CHHTOHIB € HCHACHYCHI KapOOHOBI KHCIOTH, INO MOEIHVIOTH XIMIUHI BIACTHBOCTI ANIKCHIB 1
amidaruunux kucnor. Baxkmuee Micne B XiMil OPraHiYHHMX CIOIYK IMOCIJAIOTH O,[3-HCHACHYCHI
KapOOHOB1 KHCIOTH, B Monekymdi skux mnoagiiHui C=C 3B'130k konbproropanui 3 C=0 3B'13x0M
KkapOOKCUIBbHOI rpymu. Brcoka peakijiifHa 37aTHICTh | KOHBIOTOBAHA CHCTEMA MOABIHHMUX 3B'S3KIB
HAAUTIE [ KHUCAOTH CICHU(DIYHUMH BIACTHBOCTSAMH, OJHIECID 3 SIKHX € 3JaTHICTh HPUETHYBATH
enekTpodinbHi 1 HYKICOQIPHI PEarcHTH MPOTH TpaBwia MapKOBHHKOBA, INO Y CBOK HYEpry
BIIKPUBAE JOJATKOBI CHHTETHYHI MOKJIMBOCTI JJisl OTPUMAHHSI J-3aMIIICHUX KApPOOHOBUX KHUCIOT.

LlikaBuM CHHTCTHYHUM METOAOM OACPKAHHS O, 3-HCHACHUCHUX KUCJIOT € PECAKIIS aJIbACTIAIB
1 KETOHIB 3 ecTepamMu MoXiZHUX (HocPoHONTOBOI KUCIOTH, IO MICTATh TFLAPOTCH y atoMa KapOOHY B
O-TIONOXKCHHI 10  KapOalKOKCHIBHOI TIPYymH 1 IIETKO PEaryoTh 3  HAWPi3HOMAaHITHIIINMH
KapOOHITBHUMH CIIOTYKAMH.

Meton cHHTE3y HCHACHUCHHX CIOTYK HA OCHOBI albJCTiAiB 1 KETOHIB 3 BHKOPHCTAHHAM
miankingocdonaris Bnepiic OyB 3aIpPONOHOBAHHUIN HIMELBKIM XiMikoM Jleomonbaom Xopaepom (1958 p.)
1 msHime yaockonancHuil Bimesvom Bonceoprom 1 Bimesmom Emmoncom [1, 2]. Cytrictes MeTomy
OJICPKAHHS €CTEPIB 0O, f-HCHACHYICHUX KUCIOT 3a XopHepoMm-Boacsoprom-EvMoncoM nosisirae v B3aemoaii
KapOOHITBHUX CIIONYK 3 TpUaikiadochoHaeTaToM y IPUCYTHOCTI CHIIBHUX OCHOB 32 CXEMOIO!
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Ipgponiz oxepkaHux ecTepiB KapOOHOBUX KHCIOT AO3BOJISE CHHTE3YBATH 3aMIMICHI MOXiTHI
AKPUIOBOI KHUCIOTH:
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3a KIACHYHOK METOAMKOK peakuito XopHepa-EMMoHCa mnpoBOZiITh Vv  cepeaoBHILI
ArMPOTOHHUX OPraHiYHUX PO3YMHHHUKIB, MOCHIJOBHO JOJAKOYH [0 CYCICHIOBAHOI OCHOBH
tpuankiadochoHanerar i KapOOHUTBHY CIOIYKY.

Buxianuii Tprankindochonanerat Moxxe OyTH OACpKaHHH peakiero ApOy30Ba 3a CXEMOKO:
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PesynbraTH gociaiaskeHb. Y KIACHYHHX MHPAKTHKYMAxX A7 CTy,Z[eHTiB peakuii XopHepa-
Boacsopra-EmMoHca, Sk METOAY OACPKaHHS (L,P-HEHACHYCHHUX KUCIOT, IPUAITICHO Mano ysard. Lle
MOSICHIOETBCSL  CKIAJHICTIO METOAUKH BHKOHAHHS CKCTICPHMCHTY 1 HOTpe6ye MOTMEPEAHBOTO
OJEpKaHHA BHXIAHOrO TpHankiadochoHaeraTy, JOCBIAY MIATOTOBKH PO3UYMHHUKIB AN poboth 3
riApuAaMu METAIIB, ,Z[OCTyHy 0 mpuaaaiB gis peectpauii crexrpis SIMP 3P 3 meroro KOHTPOJIIO
nepe61ry peaxmii 1 SAMP '"H 3 meroro noBeacHHS Oya0BH HpO,Z[YKTlB peaKuu a TakoXK 1HOXI
TPUBATICTIO CKCIICPHMCHTY, SIKIIO Y MOJICKY.1axX BUXIJHHUX CITOJIYK HAsBHI KapKacm 3aMICHHKH.

YTBOpPECHHS €CTEPIiB 3aMIINECHUX AKPUIOBUX KUCIOT npu B3aeMOJii KapOOHITBHUX CHONYK 3
TpuaIKiIPOoCHOHALECTATOM JIETKO Bm6y13aerbc;1 3 ampierigaMu 1 KeToHamu amihaTudaHOro i
apomaruunoro psay mpu Temmeparypi 30 °C [3]. Oanak kapOOHIMbHI CTIOMYKH 3 KapKaCHUMH
(dparMeHTaMH BCTYMAKOTh Y peakiio XopHepa-Boacsopra-EmMmonca Habararo Baskue [4-6].

Peaxmii 6iumkio|3.3. l]HOHaH -2,6-miony 3 TpuankinhochoHAETATOM npu 30 °C nepe61raI0Tb
HACTIJBKH TMOBUIBHO, IIO CTyHle nepeTBOpPeHHs TpuankindochoHaneTaTy 1 YTBOPCHHS LIIbOBUX
IPOIYKTIB B peakuiinii cymini 3a gammvu SIMP *'P uepes 20 roaun ve nepepummye 10%.
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AJaMaHTaHOH 1 MCTUNIAAAMAHTUIIKETOH PEaryioTh MIE MOBIIBHILIE 1 X CTYIIHb NEPETBOPCHHS
3a TUX CaMUX YMOB He nepesutnye 5%.
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OxHuM 13 cnoco6iB Moaudikanii yMOB peakuii € BapirOBaHHS J1aa3oHy TeMIOCparypu 1 BUOIp
anpoTtoHHOro pozunHHHMKAa (OcH3eH, 1,2-mumeroxcueraH, aumMeTtHiadopMmamin, Terpariapodypas,
miokcaH 1 1H.). 3 METOK CKOPOYCHHS TEPMIHY MPOBSACHHS LUX PEAKIIA 3ampOIIOHOBAHO
BUKOPHCTOBYBATH PO3YMHHUK 3 BHCOKOK TEMICPATypOK KHIIHHA - [JICTHIOBHH  €Tep
nietunenrmikomo (Tkum. 188°C). Harpisamms peaxiitnoi cymimi go 150°C mporsrom 15 romun
MPU3BOANTE A0 YTBOPSHHS METHUIAJaMAHTAII ACHALICTATY 3 BUX0A0M 50%.

Huxapbonosi kucmoru I, 111 111 3 kapkacHuMH 3aMicHHKaMU OyIIO0 CHHTE30BAHO PEAKLIEI0 MiXK
TeTpaIKiahocHOHOMATIOHATOM 1 ATAMAHTAHOHOM, MCTHIAJAMAHTHIKCTOHOM 1 aJaMaHTHIIOLTOBUM
anpJCTiAOM V MPUCYTHOCTI TIAPUAY HATPIIO.

http://ws-conference.com/ September 2019 31


http://ws-conference

International Trends in Science and Technology

COOCH,

ZCOOCH,

\ COOCH,
COOCH, —

H,CO0C COOCH,
| I I

Buxopucranna peaxuii Xopaepa-Boacsopra-EMvoHca B XIMIYHOMY NPakTHKYMi CHOpPHSIE
MONMINIICHHIO TPAKTHYHHX HAaBUYOK CTYJACHTIB, BUuTh mpamosatd 3 AMP  coextpamu gk
IHAMBIAYANBHUX CIONVK, Tak 1 iX cymimiel, cnpuse GOPMYBAHHIO V CTYACHTIB TBOPYOTO MiAXOAY AO
CUHTCTHYHOI POOOTH, PO3BHUBAE HE3ANCKHICTP MHUCICHHS 1 3JaTHICTH A0 camMoOCBiTH. OCKINBKH B
cextpax SIMP 'H i *'P Buximmi i KiHIEBI CHONYKHM XapaKTEPU3YIOTBCS A00pE BHPAKCHAMH
CHUTHANaMH, a IX XIMiYHI 3CYBH 1CTOTHO BIAPI3HSIOTHCH, L8l peakuis 1 crnektpockomis AMP MoxyTsh
BHUKOPUCTOBYBATHUCS TAKOX I KIHCTHYHHX JOCTIKCHb V Kypcl (i3U4HOT XiMmii.

Buxopucranns peakuii Xopuepa-Boaceopra-EMmoHca B mOrauOiIcHOMY Kypel OpraHivHOl
XiMii 103BOJISIE HAOUHO MPOACMOHCTPYBATH CTYACHTAM CTPATETII0 BUPILICHHS TAKUX 3aBIAHb!

- MJIaHYBaHHS CHHTE3Y CHOIYK 3aJaH0i OVI0BH 3 JBOX PI3HUX KOMIIOHCHTIB;

- OACPKaHHS PAY CIOPITHCHUX CHOIYK HA OCHOBI OJHI€] BUXIJHOI PCUOBHHHU;

- po3yMITH POAb (I3UYHUX METOAIB AHAMIZY B KIHCTHYHHUX JOCTIKCHHIX XIMIYHHX
peakuiii 1 BCTAHOBICHH] Oy 10BU OPraHivyHUX CIIOIYK.

BaxmeuM (akTtopoM Takok € MPaKTUYHE CHPSIMYBAaHHA POOOTH, 30KPEMa, OTPUMAaHHSI
o) YHKLIIOHANBHUX OPTraHiYHUX CIOIVK.

BucnoBku. Peaknito Xopnepa-Boacsopra-EmMMonca  A0OLUTBPHO  BHKOPUCTOBYBATH B
MOrMUOICHOMY Kypcl opraHiuHoi ximii. Brxirouenns wiei peakuii A0 1a00paTtopHOTO MPaKTHKYMY
JO3BOJHTE PO3BHHYTH 1 YAOCKOHAIUTH YV CTYICHTIB cnenudivuHi HaBUYKH poOOTH B nmadoparopii,
3aTYYHATH 1X 10 HAYKOBOI POOOTH, HABUMTH MPALIOBATH 3 HAYKOBOKO MITCPATYPOIO TA 3aCTOCOBYBATH
TCOPCTUYHI 3HAHHS HA MPAKTHULI.
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