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Uptil now, it is generally acceptsd that Hagemann's sster (1) (ethyl 2~
methyled-oxacyclohex-2-snyl-l-carboxylate) (I) is monoalkylated sxclusively
at C3 (2), and the reaction has found application in numerous synthesss, During
one such alkylation with ethyl 8 -chloropropionate in presence of sthanolic
sodium ethoxide, we obtained in addition to the normal keto-ester (IT), pre-
viously reported (3), a crystsllins acidic product, m.p.172° in 12-15% yield.
The yield was subssgquently incressed to 25-30% using an excess of base (1.5 mole).
The molacular weight, 236 and elsmsntal analysis of the compound carrssponded to
a formula, c13H.].604' derivabls from the nesutral ester (Il) through elimination
of one moleculs of sthanol. This together with its UV and IR absorption data:
Rm_x.(b:tuu) 325 mp, (log€ 4.37) and 394 my. (log€ 4.14),‘7\"‘“-(&0&) 394 my,
(log € 5.24),9 (KBx) 2600 (ou)',' 1718 (CO,Et), 1615 (C=0}, and 1580 emal(ca0),
indiceted a vinylogous diketo-sster structurs (e.g.,III) existing in H-bonded
enol form in the solid state. NMR and IR in chloroform solutien, on the other
hand, wers consistent with & mixture of keto- and enol-forms.

The compound on hydrolytic decarboxylation, afforded an acidic diketone,

mep.177°, Kmax.(iton) 318 mp. (log€ 4,40) .ndlm.x.(Naou) 382 mu. (log €4.92),

* The usual hydroxyl band at 3400-3200 cm:l is shifted to about 2600 l:m:l

dus to formation of strong H-bonds (4).
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which was different from 1,2,3,4,5,6,7,8-0gtahydro-1,6-dioxonaphthalens,
m.p.44-46° (S), sxpectad from the structurs (III), but wes identicel with the
snol form of the isomeric octal-2,7-dions (V), n.p.174-176° (6). The diketons
was further characterised by the formation of a monomethyl ether, m.p.98°(2 vinyl
H's at 4.28 and 4.58 T ), and a N-methylanilido-derivative, m.p.170°. The
original diksto~ester had thersfores the alternative structure (IV) with an
angular carbosthoxyl group. Its formation could be sxplained by an initial

alkylation of Hagemann's sster at Cl to the ksto-sster (VI) which subssquently
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und 1t an int 1 Claisen condensation in presence of bass. Ths diketo-sster

(IV) affordsd a monomethyl sther, m.p.107°, Km.x.(EtDH) 310 mu. (log€ 4.48); its
structure was confirmed by its NMR spectrum: a triplet (3H) at 8.78T and a
quartet (2H) at 5.82T (J=7 c/s)} (CDZCHZCHB)' broad multiplat (8H) at 8,3-7.47,
a sharp einglet (3H) at 6.457T (OCH:’) and two singlets (1+l.)H) at 4.50 and

* 4,107 (vinyl H's).
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The isolation of the diketo-sster (IV) indicates that the alkylation of
Hagemann's esster is not as aelective as formerly believed, but it leads, atleast
in some casea, to a mixture of CS- and Cl--lkylatad products, The failure to
identify the latter in the past may be due to the fact that Cl-nubatituted
product is more resistant to hydrolysis and is therefors left out in the higher-
boiling fraction during such operation. It may bs noted that all structural
determinations were ;lsad on the reactions of the hydrolysed products,

We also reinvestigated isopropylation of Hagsmann's ester (2a) end found
that thas alkylated product afforded two ssmicarbazones, one having m.p.141.5°
(major) anc the other m.p.210°, Hydrolyeis of the mixed keto-ssters furnished
2-isapropyle3-methylcyclohex-2-en-1=-ons ;nd some residual keto~sster (~15%) as
the high-boiiing fraction. The latter readily formed a ssmicarbazons, m.p.ZlU°
(identical with the above), and a dinitrophenylhydrazone, m.p.145°(7) and was
found to be identical with ethyl l-isopropyl-2-methyl-4-oxocyclohex-2-enyl-l-
carboxylate (VII), an authentic spacimen of which wss synthesised as follows:
Ethyl 2-carbosthoxy-2-isopropyl-5-oxohexancate on intsrnal Claissn condensation
afforded ethyl l-isopropyl-2,4-dioxocyclohexyl-l-carboxylate (VIII). Tha latter
was converted into its 4-isobutyl snol sthar and then trested successively with
methylmagnssium iodide and dilute acid (8). Idsntity of the two keto-esters
was established by comparison of semicarbazones and phenylhydrazones.

It is interesting to note that the kato-estsr (II) doss not cyclise with
base though the isomeric compound (VI) seems to cyclise very readily. The
quaternary carboethoxyl group in the latter hes poasibly something to do
with the rirg-closure.
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The analyses of all compounds describsd in this paper showsd good agresment
with theory.
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