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THE SELF-CONDENSATION REACTION OF METHYL-4-CHLOROACETIL-
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The reaction of self-condensation of methyl 4-chloroacetylacetate in the presence of potash both in
dimethylsulphoxide environment and without its participation was studied following which 1,4-
dimetildicarboxylate-2,5-cyclohexadione and 1,4-dimethyl-dicarboxylatedihydroguinone were obtained,
respectively. A mechanism for the formation of these compounds was proposed. With the participation of
dimethylsulfoxide, the reaction proceeds in two stages: intermolecular condensation with subsequent
intramolecular condensation and the participation of the active methylene unit and the chloromethylene
fragment. Without participation of the solvent, in excess of potash, the obtained intramolecular
condensation product during the intensive release of energy was aromatized to form 1,4-dimethyl

dicarboxylate dihydroguinone.
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Introduction

Polycarbonyl compounds and their
derivatives are typical representatives of
substances with an active methylene group,
synthetic precursors of many natural and
pharmacological compounds [1-6].

The interaction of polycarbonyl
compounds with halogen alkanes provides an
opportunity for alternative reactions progress,
the direction of which can be changed by

choosing appropriate conditions and nature for
reacting compounds [7, 8].

The low yield of alkylation products of
dimethylacetone dicarboxylate (1) with mono-
and polyhalogen alkanes [9, 10] gives reason
to suggest that along with the alkylation
reaction there is a competitive reaction
involving only compound without an
alkylating reagent.

Experimental part

The *H and *C NMR spectra were taken
on a Bruker AV-300 [300 (1H) and 75 (13C)
MHz] instrument, the internal standard was
TMS. X-ray analysis was performed on a
Bruker APEX 11 device.

1,4-dimethyldicarboxylate-2,5-
cyclohexadione (1). 10 g (0.06) mol. of
methyl 4-chloroacetylacetate was added with
stirring to a mixture of 17 g (0.12 mol) of
potassium carbonate in 50 ml of DMSO. The
mixture was stirred for 3 hours at a room
temperature and 10 hours at 60° C. The

reaction mixture was cooled, treated with
water, after that there were formed suspended
particles. It was filtered, and the filtrate was
treated with ether, the extract was dried with
Mg,SO,, the solvent distilled off, the yellow
crystals of compound 1 precipitated out. The
yield 14 g (52%), mp 152-153 ° C. Found,%:
C 52.78; H 5.17 C19H1,05 Calculated,%: C
52.63; H 5.26

NMR 1H (6 mh): 3.2 s (2H, CH2), 3.8 s (3H,
CH30), 3.9 s (3H, CH30), 7.45 s (1H, CH =),
9.8 s (1H, OH), 12.1 s (1H, OH). NMR 13C (5
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m.h.): 28.42 (CH,), 52.33 (OCHs;), 53.07
(OCHj3), 95.94 (CH), 118.00 (CH, enol),
120.05 (CH, enol), 151.32 (= CH), 168.00
(C=0), 171.36(C=0).
1,4-Dimethyldicarboxylatedihydro-

quinone (2). A mixture of 40 g (0.28 mol) of
potassium carbonate and 10 g (0.06 mol) of
methyl 4-chloroacetylacetate was stirred for 3
hours at 15-20 ° C. From the coffee-coloured
solution, yellow crystals of potassium
dihydroquinone

1,4-dimethyl dicarboxylate precipitated. The
precipitated crystals were treated with HCI;
crystals of compound 2 precipitate from
solution. Theyieldwas 7.8 g (41%), mp 158-
160 ° C. Found,%: C 5268, H 457
C10H1206Calculated,%: C 53.09; H
4.42.NMR'H (8 m.h.): 3.86 ¢ (6H, 2CH30),
7.26 ¢ (2H, 2CH= arom.), 9.66 c (2H, 20H).
NMR®C, & m.h.: 53.10(0CHs), 118 (CH,
arom.), 120.46 (CH, arom), 151.02 (=CH,
arom), 167.81 (C=0).

Results and discussion

The structural similarity of dimethyl
dicarboxylate acetone and methyl 4-chloro-
acetylacetate suggests that the latter in an
alkaline medium can undergo the self-
condensation with the ester group, as it occurs
with dimethyl 1,3-dicarboxylateacetone [10]
and the participation of active
chloromethylene fragment.

Of interest was the reaction of self-
condensation of methyl 4-chloroacetylacetate
in the presence of potash in two cases: in
dimethylsulfoxide (variant A) and without the

0] 0]
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/ K,C0; / IMCO / IMCO
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The scheme shows a one-step process of
the product formation 1, although it’d be
preferable to assume that this process proceeds
in two stages. At the first stage, intermolecular
condensation occurs with the participation of
the active methylene group and the chlorine of
the methylene fragment. At the second stage,
intramolecular condensation also occurred
with the participation of the active methylene
group and the chloromethylene fragment with
the formation of product 1. Certainly, the

solvent (variant B). Analysis of the product of
self-condensation of methyl 4-chloroacetate in
DMSO in the presence of potash showed that
in the process of condensation the ester group
was not affected and the reaction proceeds
with the participation of the active methylene
group and the chloromethylene unit to form
1,4-dimethyl dicarboxylate-2,5-cyclo-
hexadione (1). The mechanism of formation of
the latter can be represented by the following
scheme:

C0,CHs

‘\\/'\/”\/ 0

S

CO,CHs;
1

course of the reaction along this path was
caused by the activity of the chlorine atom
under the action of the adjacent carbonyl
group. The structure of compound 1 was
proved by 1H and 13C NMR spectra.
According to NMR data, compound 1 mainly
exists in the enol form. The alkylation reaction
of compound 1, which was accompanied by
the formation of an O-alkylated product, also
confirms the enol structure of product 1.
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It should be noted that this condensation in the  dimethyl dicarboxylate was formed. The

presence of potash without solvent proceeds
rapidly with the release of energy as a result of
which the potassium salt of hydroquinone 1,4-

further acidifying produced the corresponding
1,4-dimethyl dicarboxylate of hydroquinone 2
[10].
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Fig. 2'H NMR spectra of compound 2
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Fig.3. Molecular structure of compound 2
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It should be assumed that methyl 4- energy release was aromatized into compound
chloroacetyl acetate was initially transformed 2. The structure of compound 2 was confirmed
into compound 1 under the action of potash by *H and **C NMR spectra (Fig. 2), as well as
which under conditions of potash excess with  X-ray analysis (Fig. 3)
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METIL-4-XLO RAS ETILASETATI N POTAS MUHITINDO
OZUOKSIDLOSMO REAKSIYASI BARADO
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Metil-4-xlorasetilasetatat potas:n istiraki ilo dimetilsulfoksid mihitinda va onun istiraki olmadan
Ozukondenslogma reaksiyas: naticasinda 1,4-dimetildikarboksilat-2,5-tsikloheksadion vo 1,4-
dimetildikarboksilat dihidroxinonun al:nmas: Oyranilmisdir. Gostarilon birlagmalorin alinma
mexanizmi toklif edilmigdir. Dimetilsulfoksid mahitinda reaksiya iki marhaladan ibaratdir-
molekulalar aras: kondenslaogsma va sonraki marhalods aktiv metilen zoncir vo xlormetilen
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fragmentin istirakilo molekula daxili kondeslasma gedir. Halledicinin istraki olmadan, potas:n
art:q migdarda oldugu halda molekula daxili kondeslasma mahsulu intensiv enerjinin ayrzimas:
naticasinda aromatikilagir va naticads 1,4-dimetildikarboksilat dihidroxinon alinur.

Acar sozlar: kondeslasma, potas, dimetildikarboksilataseton, metil-4-xlorasetilasetat, enol,
hidroxinon.
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H3yuena peaxyus camoxonoencayuu memun-4-xiopayemuiayemama 6 NpucCymcmeuu nomauia
Kak 6  cpede  OumMemuicyib@oxkcuoa, maxk u 6e3 e2o yuyacmus, 6 pesyivbmame KOmopou
noaydenvl coomgemcmeenno 1,4-oumemunouxapdooxcunam-2,5-yuxnoeekcaouou u 14-
oumemunouKapookcuram oueuopoxurona. Ilpeonosicen mexanusm o00pPA308aHUSL YKAZAHHBLX
coedunenutl. Ilpu yuacmuu Oumemuncyivghokcuda peaxkyusi npomexaem 8 08d d>mana -
MENCMONeKYNIAPHAL ~ KOHOEHCaAyusi ¢  nociedylowel GHYmMpUMOeK)ISApHOU KOHOeHcayuel
C yyacmuem aKMUBHO20 MEMUIEHOB020 36€HA U XAopMemuieno2o gpazmenma. bes yuacmus
pacmeopumens, 6 usdbvlmke nomawia 00pPA308auiULL  NPOOYKM — BHYMPUMOLEKYIAPHOU
KOHOeHcayuu  Npu UHMEHCUBHOM 6bl0ENIeHUU  DHEPeUU apOMAamu3upyemcs ¢ oopazoeanuem
1,4-0umemunouxapboxcunram OueuOpOXUHOHA.

Knrouesvle cnosa:. kondencayus, nomaui, OUMEMULIOUKAPOOKCULAMAYEOH, Memu-4-
XJ0payemuiayemam, eHoaAbHAsl POpMa, 2UOPOXUHOH.,
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