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PEAKIIi AITMJIIOBAHHS 1,1-TAXJIOPETHJIEHY XJIOPAHTTJIPUJIAMHU
APUJIAJIKAHOBUX KUCJIOT: CUHTE3 4-XJIOPO-2-HA®TOJIIB
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BuBueHo peakuii anWIIOBaHHS =~ XJIOPAHTIAPHIAMH — apWiIalKaHOBUX  kucimor  1,1-
quxiopeTwieny. OOroBopeHo 3py4HUH OJHOCTAAINHUK MiAXiA 10 cuHTe3y 4-XI0po-2-HadTOoiB, 10
nependayae BUKOPUCTAHHS peakiii eleKTpo(iIbHOT BHYTPIIIHPOMOIEKYISIPHOT IUKIIi3aIlii IPOAYKTiB
AUWIIOBAaHHS XJIOPAHTIPUIaMH apWIONTOBHX KUCIOT 1,1-muxmopeTmiieHy Ta apomarusamii 3
eNIMiHYBaHHSM XJIOPUCTOTO BOJHIO. BUBYEHO BIUTMB 3aMiCHHUKA Ha HAIPSIM PEaKIlii.

Kniouoei  cnosa: apwinonroBi KucioTd, 1,1-muxmopeTwsieH, f-HAQTON, BHYTPIIIHBO-
MOJIEKYJISIpHA IUKIi3anis, peakuis Ppinensi—Kpadrca.
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1. Beryn

Peakuii anumroBanHs 1,1-AMXJIOpeTHIEHY XJIOPAHTIAPUIAMH KHCIOT 33 THUIIOM
peakiii ®pinens—Kpadrca € 3pydHUM [UIIXOM CHHTE3y [-TPHXJIOPOMETHIIKETOHIB Ta X
NOXIJHUX —  JUXJIOPOBIHUIKETOHIB. Taki  [S-XJIOPOKETOHH €  IONepeAHUKaAMU
MIHPOKOBXKMBAaHUX B OPTaHIYHOMY CHHTEe31 OiQYHKIIOHANBHHX pPEareHTiB, 30KpeMa,
f-keroectepiB [1], f-keToopToecTepiB [2, 3] Ta pi3HOMAaHITHUX TETEPOIMKIIYHUX CIIONYK,
TakuxX K xjopomipazomu [4—7], mipumiguan [8, 9], 1,3-okcazuuu [10], 1,3-Tiasmnn [11,
12], 6enzo-l,3-tionu [13] Tomo. B TakTHIi OPraHiyHOrO CHHTE3Y [-XJIOPOKETOHU
PO3IIISIAIOTE SIK CHHTETHUYHI eKBiBaJIieHTH JienekTpodinbHoro cuarony *C—C—C* i MOXKYTh
OyTH BHKOpHUCTaHI Juisi BBeJeHHs B Mojekyny ¢parmenta =C—C=C—Cl. OxHak noteHmian
TaKMX  peakliii BUBYEHO  HEJAOCTATHBO, OCOOJMBO 1€  CTOCYEThCS  pEaKIii
BHYTPIIIHOMOJICKYJISIPHOT IUKJIi3allii. BapTo 07aTh, Mo Uil TaKHX Peakiliil 3ragaHuii
(parmMeHT MOXXe OYyTH NEPETBOPEHHH B OJHOPEAKTOPHOMY IIPOIIECi, IO CTBOPIOE HOBI
MEePCIEKTHBH HOr0 BUKOPUCTAHHSL.

[IpuBabiuBUMHU 00’€KTaMK ISl JOCTIKCHb TaKHAX PEAKIi € aluIiOBaHHS
1,1-nmuxmnopeTnieHy XJIOpaHTiAPHIaMH apHIaAIKaHOBHX KHCIIOT, [IO CTBOPIOE MOXIIMBICTh
JUISL BHYTPIIIHBOMOJICKYJIIPDHOI aTakM Ha apOMaTH4HE SApO 3 YTBOPEHHSM, NPHMIpOM,
ximopoHadTONMiB 200 IMKIIYHAX  [-XJIOPOKETOHIB. XIJIOpOHA()TONH  3aJIUIIAIOTHCS
aKTyaJbHUMH IUIIMM OPTraHIYHOTO CHHTE3Yy, 30KpeMa HEJaBHO ITOKAa3aHO 3aCTOCYBaHHS
mukiizanii pisHoBuay ®Ppinens—KpadTca BIHIIOBHX XJIOPHIIB y CHHTE31 i30MepHHX 3-
xyopo-1-nadronis [14]. Xnop-pyHKuioHaNbHa TpymNa, 0 MICTHUTBCS y TaKHX CIIOJIyKax,
Jla€ MO>KJIMBICTB MOJAIIBIIOTO TEPETBOPEHHS IX 3a JIOTIOMOTOI0 PEaKIii KpOoC-KaIUTiHTY JJIs
301IBIICHAS CTPYKTYPHOTO PI3HOMAHITTS.

© IMoxommio H., 2020
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2. Pe3ysabTaTH A0CTiIKeHb Ta iX 00roBOpPeHHs

VY mpaui JOCHIPKEHO peakiii alfIioBaHHS XJIOPAHTIAPUIAMH apuilaiKaHOBUX
KUCIOT 1,1-1uXJI0peTHieny Ta MoKa3aHo 3pY4HUI MiAXix A0 cuHTe3y 4-XJ10po-S-HadToiB.
3a 3pyuyHi BHXiJHI peareHTH MH OOpanu JOCTYIHI apuIONTOBI KUCIOTH 1, SKi Jerko
OJlepXKAaTH TiIPONi30M BIIMOBIIHUX AaPUIAICTOHITPIIIIB, CHHTE30BaHUX paHime [15].
3’sicoBaHO, M0 y BHIAAKY peakilii XJIOpaHTiApWAiB apuionToBux kuciaor lde 3
aKIENTOPHUMK 3aMiCHUKaMu 13 1,1-muxsopeTmieHoM 2 peakilisi 3aBeplryBajacs
YTBOPEHHSM KIACHYHHUX MPOAYKTIB 4,4,4-TpuxiaopoOyTaH-2-0HiB 3, SKi Malld CXHIbHICTH
nerko BiamemmoBat HCI i meperBoproBaTucs y BiamoBinHi 4,4-muxiaop0yT-3-eH-2-0HOBI
TOXi/IHI, IO TPOJEMOHCTpOBaHO A cnoiykd 4. IloTpiOHO 3a3HAYUTH, IO y BUMAIKY
HEIOTPUMAHHS TEMIIEPATypHUX YMOB peakilii MOXimHI 4 BUSBILUIM K IMOOIYHI CITOIYKH
peakii. Ha mpoTuBary aknentopHIM 3aMiCHHKAaM XJIOPaHTiTN He3aMimeHoi GeHTonToBol
la a6Go monopHux TomimonToBux KHcAoT 1b,C y peakmii 3 1,1-guxmopernieHOM
YTBOPIOBAJIU BIANOBIAHI 4-XJI0p0-2-HAPTONU 5 3 BUCOKUMH BHXoAaMH. OYEBUIHO, MIO Y
BUIIAJKy JIOHOPHUX 3aMiCHUKIB YTBOpEHHUH KapOoKaTioH B inTepmeniari I* nerko arakysas
apoMaTHuHe AP0 3 yTBOPEHHAM iHTepMmenmiaty IB, skmii camMOBiIBHO apomaTu3yBaBes
eniminyBanHsiM HCI. Peakuis BigOyBamacs 3 ex3orepmiynuM edekrom. HesHauHi
CMOJIOTIOIOH] TOMIIIKY BHAJICHO 3a JIOTIOMOTO0 NepeKpUCTalli3allii CloIyK 5 3 rekcany.
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Cxema 1. Peakmii xyopaHTiipHuIiB apMIONTOBHX KHCIOT 3 1,1-IUXIIOpeTHIIEHOM
Scheme 1. The reactions of arylacetic acid chlorides with 1,1-dichloroethylene

ITonopxeHHsT KapOOHOBOI'O JIAHIIOTA HE IIPUBEIO OO0 YTBOPEHHS OakaHUX
UKJIYHUX [-XJIOPKETOHIB. 30KpeMa, y BUMAIKY 3-(EHIINPONaHOiI XJIOPHIY OCHOBHHM
MPOAYKTOM peakuii OyB 2,3-guriapoiHneH-1-oH 7, mo cTaB HACIHiAKOM BHYTPIIIHBHO-
MOJIEKYJISIPHOT IIMKJIi3alii anenoinoBoro koMiuiekcy. Hatomicts npoaykt anmroBanus 1,1-
JUXJIOPETWIICHY 8 BHSBIUIM Yy He3Ha4yHid KimbkocTi. CrnpoOu BBecTH B peakiiio
XJIOPAHT1ApUIH HEHOKCHOUTOBOI Ta 4-(4-MeTOKCHU(PEHOKCH)OYTaHOBOT KHCIIOTH TIPHBOIHIH
JIO OCMOJICHHSI peaKiiHol cyMmimti.
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Cxema 2. Peakuis 3-¢eninnponanoin xiaopuny 3 1,1-muxnopernieHom
Scheme 2. Reaction of 3-phenylpropanoyl chloride with 1,1-dichloroethylene

Ha npukiani apwiouToBHX KHCIOT IPOJSMOHCTPOBAHO 3pYYHHH NUISX CHHTE3Y
noximHuX 4-XJ0po-2-HaTONB Ta OOTOBOPEHO JesAKi TEpPCIeKTHBH W OOMEXCHHS
BUKOPHCTaHHS PeaKLill XJIOPaHTIAPHIIB apUIAIKAHOBUX KHCIOT 3 1,1-IHXJIOpETHIICHOM Ta
MOJKJIMBOCTI BHYTPIITHROMOJNEKYJSAPHO! NHWKII3ail s OAEp)KaHHS IHKIIYHAX J-
XJIOPOKETOHIB.

3. MaTepianu Ta MeTOANKA eKCIIEPUMEHTY

Cnexrpu SIMP 3anmcyBanu Ha npuiagax Bruker 3 pobouoro uacrororo 400 Tta
500 MI'u, s *H ta 126 MI'm gna C, poszuunnmku JIMCO-dg Ta CDCls. Ximiuni
3MimeHHs (8, M.4.) HaBeJeHO crocoBHO curHainy TMC. Mac-cnekrtpu 3amucaHi 3a
nponomororo mpwiagy Agilent 1100 cepii LC/MSD 3 pexxumom ionizarii API-ES/APCI.
Jyist BCiX CHONYK OTPUMAaHO 3aJ0BiIbHI 3HAYCHHs eleMeHTHOro aHami3y (C, H, N).

3aranpHa meroauka. J{o xmopuay amominio (13,5 1, 0,1 mMonp) y quxiopMerai
(50 M) mpu 0 °C momaroTh mo Kparurix xiopasriapun kwcinotd (0,1 momp), a Tomi
1,1-guxmopoerex (9,7 r, 0,1 Monb), MpUUOMY TeMIIEpaTypy MiATpuMyrTh Omm3pko 0 °C.
[Ticns 3akiHYSHHS JOJaBaHHS peakuiiHy cyMmim ButpuMyroTh 30 xB mpu 0 °C i me 30 xB 3a
KiMHaTHOI TeMIIEpaTypH, TOI BIIIMBAIOTh Y CyMill T601Y (75 T) i KOHIIEHTPOBAHOT COJITHOT
kucnotu (20 wur). Ilicms mepemimryBaHHS MPOTSroM 15 XB CyMIII eKCTParyrTh
quxyiopmeranoM. OpraHiyHMd map NPOMHBAIOTh PONOI 1 CymiaTh Haja O€3BOJHHUM
cynbparom Hatpito. [liciis BUIaleHHs PO3UYMHHMKA 3JIMIIOK JUCTUIIIOIOTH Yy BaKyyMi
(Obepencno! Tin uac neperonku mosxuse Buginendss HCl) a0 KpucTami3yroTh IPOIYKT 3
reKcaHy.

4,4,4-Tpuxiiopo-1-(2-xsiopodenin)oyran-2-ou (3a). Buxin 79 %. B’s3ka piauna.
Crmexrp H SIMP (500 MI'u, AMCO-dg), 3, m. u.: 4,00 (c, 2H, CH,), 4,19 (c, 2H, CHy),
7,24-7,35 (m, 3H, Har), 7,37-7,41 (M, 1H, Har). 3naiineno, %: C 42,14; H 2,72; Cl 49,74,
C10HsCl40. O6uncneno, %: C 42,00; H 2,82; C1 49,59.

4,4,4-Tpuxiuopo-1-(2,4-nuxnopgenin)oyran-2-ou (3b). Buxing 81 %. Tronn = 55—
57 °C. Cnextp H SIMP (500 MI'u, AMCO-dg), 3, m. u.: 4,07 (c, 2H, CH,), 4,39 (c, 2H,
CHy), 7,36 (n, J = 8,20 Hz, 1H, Har6), 7,42 (a.xn, J = 8,2, 1,8 Hz 1H, Harb), 7,62 (x,
J = 1,66 Hz, 1H, Ha-3). Cnextp *C SIMP (126 MI'u, AMCO-dg), 5, M. u.: 46,94 (CHy),
62,35 (CHy), 94,02 (CClg), 127,79 (CH), 129,00 (CH), 132,14 (C), 133,07 (C), 134,04
(CH), 135,23 (C), 198,15 (CO). 3uaiimeno, %: C 37,41; H 2,09; Cl 55,37. C1oH-ClIs0.
O6uucneno, %: C 37,48; H 2,20; Cl 55,32.

4,4-Tuxaopo-1-(2-xaopdenin)-oyr-3-en-2-on  (4). B’sska piguna. Coextp
H SIMP (500 MTI'u, IMCO-ds), 8, m. u.: 4,07 (c, 2H, CH>), 7,24 (c, 1H, CH=), 7,28-7,37
(M, 3H, Hay), 7,38-7,48 (M, 1H, Ha). 3HaiineHo, %: C 48,11; H 2,91; Cl 42,74. C10H:CI30.
O6uucneno, %: C 48,14; H 2,83; C1 42,63.
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4-Xnoponadranen-2-oa (5a) [16]. Buxig 91 %. Tromn = 103-105°C. Cmextp
'H SIMP (400 MI'u, IMCO-dg), 8, M. u.: 7,07 (c, 1H, Har-3), 7,20 (c, 1H, Har1), 7,34 (r,
J =74 Tu, 1H, Ha-6), 7,42 (1, J = 7,4 T, 1H, Har-7), 7,68 (1o, J = 8,2 ', 1H, Har-8),
8,01 (m, J = 8,38 I'u, 1H, Har5), 9,82 (c, 1H, OH). Cnexrp *C SMP (126 MIn,
JIMCO-ds), 6, m. u.: 109,27 (CH), 119,32 (CH), 123,92 (CH), 124,66 (CH), 125,10 (C),
127,24 (CH), 127,68 (CH), 131,68 (C), 135,82 (C), 155,38 (C-OH). Mac-cnektp (CI):
m/z (%) = 179 (100 %) [M+H"]. 3uaiineno, %: C 67,19; H 3,99; Cl 19,71. CyoH/CIO.
O6uucaeno, %: C 67,24; H 3,95; C119,85.

4-Xmopo-6-meruanadTangeH-2-0a (5b). Buxin 97 %. Trons. = 117-119 °C. Crnektp
H SIMP (400 MI'u, AIMCO-dg), 8, m. u.: 2,49 (c, 3H, CHa), 7,01 (c, 1H, Har-3), 7,15 (c,
1H, Har-1), 7,26 (n, J = 8,40 I'u, 1H, Har-7), 7,57 (d, J = 8,4 T, 1H, Har-8), 7,77 (c, 1H,
Ha-5), 9,65 (c, 1H, OH). Cnektp *C SIMP (126 MI'u, CDCls), 8, m. u.: 21,75 (CHs),
109,18 (CH), 119,21 (CH), 122,74 (CH), 125,2 (C), 127,22 (CH), 129,85 (CH), 130,90 (C),
133,8 (C), 133,94 (C), 154,67 (C-OH). Mac-cnektp (CI): m/z (%) = 193 (100 %) [M+H"].
3uaiineno, %: C 68,43; H 4,54; Cl 18,57. C11HoClO. OGuucneno, %: C 68,58; H 4,71;
Cl1 18,40.

4-Xmopo-8-meruaHadrangeH-2-0a (5¢). Buxing 94 %. Tronn, = 119-121 °C. Criektp
H SIMP (500 MI'u, IMCO-dg), 8, m. u.: 2,56 (¢, 3H, CHa3), 7,23 (c, 1H, Har-3), 7,29 (c,
1H, Har1), 7,32 (o, J = 8,2 T'u, 1H, Har-7), 7,34 (1, J = 6,71 Hz, 1H, Ha-6), 7,91 (x,
J=28,2 T, 1H, Har-5). Crexrp C SIMP (126 MI'u, CDCl3), 8, m. u.: 19,80 (CHs), 106,13
(CH), 118,88 (CH), 122,31 (CH), 124,17 (CH), 125,13 (C), 128,25 (CH), 132,37 (C),
133,16 (C), 134,96 (C), 155,29 (C-OH). Mac-cuektp (CI): m/z (%) = 193 (100 %) [M+H"].
3naiineno, %: C 68,51; H 4,79; Cl 18,39. C11HoClO. OGuucneno, %: C 68,58; H 4,71;
Cl 18,40.

2,3-Turigpoingen-1-on (7). Cuexrp *H SIMP (500 MI'u, IMCO-ds), 3, M. 4.: 2,69
(d, J =5,6 Hz, 5H). 3,15 (d, J = 5,3 Hz, 4H), 7,49 (d, J = 7,6 Hz, 2H), 7,38 (t, J = 7,2 Hz,
2H), 7,60 (t, J = 7,3 Hz, 2H), 7,77 (d, J = 7,5 Hz, 2H).

1,1-Iuxaop-5-penianen-1-en-3-on (8). Cuexrp H SAMP (500 MI'u, IMCO-ds), §,
M. 4.: *H NMR (500 MHz, CDCl3) § 2,69 (d, J = 5,6 Hz, 5H) 3,15 (d, J = 5,3 Hz, 4H), 3,68
(s, 1H), 7,26-7,18 (m, J = 7,6 Hz, 3H), 7,29 (d, J = 5,7 Hz, 2H). 3uaiineno, %: C 57,79;
H 4,34; Cl 30.91. C11H10Cl>0. O6umncneno, %: C 57,67; H 4,40; Cl 30,95.

1. Pokhodylo N.T., Shyyka O.Ya., Matiychuk V.S. et al. A Novel Base-Solvent
Controlled Chemoselective Azide Attack on an Ester Group versus Keto in Alkyl
3-Substituted 3-Oxopropanoates: Mechanistic Insights // ChemistrySelect. 2017.
Vol. 2, No. 21. P. 5871-5876. DOI: https://doi.org/10.1002/slct.201700577

2. Lubbe M., Guetlein J.-P., Reinke H. et al. Regioselective synthesis of polyketide-type
phenols by formal [3+3]-cyclocondensations of 1,3-bis(silyloxy)-1,3-butadienes with
3-oxoorthoesters // Synlett. 2008. No. 17. P. 2671-2673.

DOI: https://doi.org/10.1055/s-0028-1083524

3. Barker D., Brimble M. A., Do P. et al. Addition of silyloxydienes to 2,6-dibromo-1,4-
benzoquinone: an approach to highly oxygenated bromonaphthoquinones for the
synthesis of thysanone // Tetrahedron. 2003. Vol. 59, No. 14. P. 2441-2449. DOI:
https://doi.org/10.1016/S0040-4020(03)00291-6


https://doi.org/10.1002/slct.201700577
https://doi.org/10.1055/s-0028-1083524
https://doi.org/10.1016/S0040-4020(03)00291-6

H. Moxoawnno
ISSN 2078-5615. BicHuk JlbBiBCbKkoro yHiBepcuteTy. Cepis ximiyHa. 2020. Bunyck 61. 4. 2 255

4.

10.

11.

12.

13.

14.

15.

16.

Levkovskaya G. G., Bozhenkov G. V., Larina L. I. et al. Synthesis and properties of
2,2-dichlorovinyl trifluoromethyl ketone // Russ. J. Org. Chem. 2001. Vol. 37, No. 5.
P. 644-648. DOI: https://doi.org/10.1023/A:1012483314133

Levkovskaya G.G., Kobelevskaya V. A., Rudyakova E.V. et al. 3-Alkenyl-5-
chloropyrazoles: expedient synthesis via heterocyclization of 1,1-dichloro-4-halo-1-
alken-3-ones with hydrazines // Tetrahedron. 2011. Vol. 67, No. 10, P. 1844-1851.
DOI: https://doi.org/10.1016/j.tet.2011.01.028

Popov A. V., Rudyakova E. V., Larina L. I., Kobelevskaya V. A. et al. Ratio of 1,3- and
1,5-dialkyl-substituted pyrazoles obtained from chlorovinyl alkyl ketones and
alkylhydrazines, 3(5)-pyrazoles and alkyl bromides // Russ. J. Org. Chem. 2014.
Vol. 50, No. 11. P. 1650-1662. DOI: https://doi.org/10.1134/S1070428014110190
Kobelevskaya V. A., D ’yachkova S. G., Popov A. V., Levkovskaya G. G. Sulfonation of
unsymmetrically substituted 5-chloropyrazoles // Russ. J. Org. Chem. 2016. Vol. 52,
No. 6, P. 911-913. DOI: https://doi.org/10.1134/S1070428016060270

Burkhardt U., Johne S. Zur Umsetzung acylaktivierter  geminaler
Dichlorvinylverbindungen mit 1,8-Diaminonaphthalen Perimidines. Ill. Reaction of
acylactivated geminal dichlorovinyl compounds with 1,8-diaminonaphthalene //
J. Prakt. Chem. 1987. Vol. 329, No. 2. P. 332-336.

DOI: https://doi.org/10.1002/prac.19873290225

Spitzner R., Freitag S., Schroth W. Ringschluireaktionen von 2-Acyl-1-chlor-
enaminen mit thioamidfunktionellen Verbindungen: Wahlweiser Zugang in die
1,3-Thiazin- und 1,3-Oxazin-Reihe // Monatsh. Chem. 1987. Vol. 118. P. 1383-1394.
DOI: https://doi.org/10.1007/BF00810643

Schroth W., Spitzner R. Synthese von 4-(sec-Amino)-1,3-oxazin-2-onen und 4-(sec-
Amino)-1,3-oxazin-2-thionen tber elektrocyclische RingschluBreaktion // Monatsh.
Chem. 1987. Vol. 118, P. 1263-1278. DOI: https://doi.org/10.1007/BF00816869
Schroth W., Richter M., Dobner B. et al. Synthese und Reaktionsverhalten von 6-sec-
Amino-1,3-thiazin-2-thionen // Monatsh. Chem. 1988. Vol. 119. P. 463-476.

DOI: https://doi.org/10.1007/BF00810427

Schroth W., Hildebrandt A., Spitzner R. et al. Synthesen von 1,3-Thiazin-2,6(8H)-
dithionen und verwandten Heterocyclen aus Acylketendichloriden // Z. Chem. 1985.
Vol. 25, No. 1. P. 20-21. DOI: https://doi.org/10.1002/zfch.19850250108

Elokhina V. N., Nakhmanovich A. S., Karnaukhova R. V. et al. Synthesis of
2-acylmethyl- and 2-acylmethylenebenzo-1,3-dithioles from a-alkynyl ketones //
Chem. Heterocycl. Compd. 1981. Vol. 17, No. 3. P. 235-239.

DOI: https://doi.org/10.1007/BF00505984

Linghu X., Mc Laughlin M., Chen C.-Y. et al. Synthesis of functionalized 3-chloro-1-
naphthols via Friedel-Crafts acylation of vinyl chlorides // Tetrahedron Lett. 2012.
Vol. 53, No. 13. P. 1550-1552. DOI: https://doi.org/10.1016/j.tetlet.2012.01.011
Pokhodylo N. T., Teslenko Y. O., Matiychuk V.S. et al. Synthesis of 2,1-benzisoxazoles
by nucleophilic substitution of hydrogen in nitroarenes activated by the azole ring //
Synthesis. 2009. No. 17. P. 2741-2748. DOI: https://doi.org/10.1055/s-0029-1216875
Burton H. The chlorination of pg-naphthol and ethyl 2-hydroxy-3-naphthoate in
presence of sodium acetate. 4-Chloro-S-naphthol and its derivatives // J. Chem. Soc.
1945. P. 280-283. DOI: https://doi.org/10.1039/JR9450000280


https://doi.org/10.1023/A:1012483314133
https://doi.org/10.1016/j.tet.2011.01.028
https://doi.org/10.1134/S1070428014110190
https://doi.org/10.1134/S1070428016060270
https://doi.org/10.1002/prac.19873290225
https://doi.org/10.1007/BF00810643
https://doi.org/10.1007/BF00816869
https://doi.org/10.1007/BF00810427
https://doi.org/10.1002/zfch.19850250108
https://doi.org/10.1007/BF00505984
https://doi.org/10.1016/j.tetlet.2012.01.011
https://doi.org/10.1055/s-0029-1216875
https://doi.org/10.1039/JR9450000280

H. Moxoguno
256 ISSN 2078-5615. BicHuk JIbBiBCbKOro yHiBepcuTeTy. Cepis ximiyHa. 2020. Bunyck 61. 4. 2

ACYLATION OF 1,1-DICHLOROETHYLENE BY THE ARYLALKANOIC ACID
CHLORIDES: SYNTHESIS OF 4-CHLORO-2-NAPHTHOLS
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The acylation reactions of 1,1-dichloroethylene by the arylalkanoic acid chlorides were
studied and a convenient approach to the synthesis of 4-chloro-2-naphthols was demonstrated. As
starting materials for naphthols’ preparation, the available arylacetic acids, which are readily obtained
by hydrolysis of the corresponding arylacetonitriles, were selected. It was found that the acylation
reaction of 1,1-dichloroethylene by the arylacetic acid chlorides with acceptor substituents was
completed by the formation of classical products of 4,4,4-trichloro-1-arylbutan-2-ones. The last ones
had a tendency to readily cleave HCI and to convert into the corresponding 4,4-dichlorobut-3-ene-2-
one derivatives. It should be noted that in the case of non-compliance with the reaction temperature
conditions, the 4,4-dichlorobut-3-ene-2-one derivatives were found to be side products of the
reaction. In contrast to the acceptor substituents, the corresponding 4-chloro-2-naphthols in high
yields were formed in the reaction of unsubstituted phenylacetic or tolylacetic acid chlorides with 1,1-
dichloroethylene. Obviously, in the case of donor substituents, the formed carbocation easily attacked
the aromatic ring with the formation of an intermediate which was aromatized by the elimination of
HCI. The reaction was exothermic. Minor resinous impurities were removed by recrystallization of
naphthols from hexane.

The lengthening of the carbon chain did not lead to the formation of the desired cyclic g-
chloroketones. In particular, in the case of 3-phenylpropanoyl chloride, the main reaction product was
2,3-dihydroinden-1-one, which was a consequence of the intramolecular cyclization of the acylium
ion. The product of 1,1-dichloroethylene acylation of 1,1-dichloro-5-phenylpent-1-en-3-one was
found in a small amount. Attempts to wuse phenoxyacetic acid chlorides and 4-(4-
methoxyphenoxy)butanoic acid chlorides as reagents led to the formation of the resinous products.

In summary, a convenient way of synthesis of 4-chloro-2-naphthol derivatives from arylacetic
acids was demonstrated and the general perspectives and limitations of the use of arylalkanoic acid
chlorides in Friedel-Crafts acylation of 1,1-dichloroethylene for intramolecular cyclization to obtain
cyclic p-chloroketones was discussed.
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