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Short Abstrect :

Syntheses of 2-methyl-2-(4-methylpent-3-enyl)-&-
(B-carboxyphenyl)-pyran-6-one from homophthalic acid and
anhydrides with citral is described.

The reaction of citral with compounds possessing a
reactive methylene group like ethyl acetoacetate and ethyl
cya.noacetatel has previously been studied. The structure
of the reaction product of malonic acld with citral was
the subject of many investigations- C and was definitely
established by the systematle work of Crombie and Berkoff3

who also proposed a mechanism to explain the reaction.

However, not much work Is reported on the reaction of
citral with other compounds having reactive methylene

groups and hentce the present work was undertaken.

This communication describes the pyrldine catalyzed
condensation of citral with homophthalic anhydride which
possesses a reactive methylene group, Also, it has been
reported4 that the above anhydride appears to exist
entirely in the keto form ] but its reactions give producte
which seem to result from its encl form that 1s 3-hydroxy-
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Further, a 11tergtﬁre survey reyeals that various types

of eompoundﬁnare formed by the re;ttion of 1 with
different reactants and hence it was thought worthwhile

to investigate the reaction of the above anhydride with
citral which has not besen reported ao far in literature.
Heating ; and citral in equimolar proportions "and in the
presence of pyridine at water bath temperature afforded
an acid, after acidification of the bicarbonate extract
a9 a sticky material which solidified on cooling., It
crystallised from ethyl atetate = pet..ether as yellow
prisme, m.Ds 126-28° in 30% yleld, . The product could have
the structure (3 or 4) depending upon in which form ] has
reacted, .Product 4 could alse result by the.hydro%ysis of
3 by bicarbonate sclution which was used for the work up

of the reaction.
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The solubiliity of the compound in bicarbonate sclution

a8 well as a broad band arcund 3000-2500 Cm-l (0H of CogH)
in the IR (KBr) spectrum rules out the possibllity of the
structure 3 whilch could have formed i1f )] had reacted in

its enol form 2. A band at 1695 cm-l

in the IR spectrum
corresponded to the presence of a carbonyl group, which
mey be due to the CO of COCH and the lactone carbonyl
which 1s lnown to be shifted appreciably due to the
presence of substituents., NMR (00013) spectral analysis
provided an additiocnal preoef for the structure. It showed
three methyl groups at 6§ 1,55, 1.66 and 1,80 whilst the
signals for olefinic protons were observed at & 5.1 (1H,
diffused t, lsopropylidene H) and 5.76 (1H, t, H of the
pyrone), The four arcmatic protons appear as a complex
multiplet in the region 6§ 7.5 v~ 7,9 whereas the three
methylene groups were seen as a miltiplet in the region

& 1,7 v+ 2,2, The mass spectrum of 4 confirmed ite
molecular weight to be 314,

The ssme compound was obtained when homophthalic
acld instead of the anhydride was reacted with citral

in the presence of pyridine,

The general applicablility of the above reaction
was demenstrated by condensing 6,7-dimethoxyhomophthalie
anhydride with citral in the presence of pyridine at
water bath temperature when only one crystalline compound
B, meDe 154-66°, was obtained in 50% yield. Its IR and
MMR spectra were In full agreement with the structure §
and were very similar to that of 4 except that in the
NMR spectrum the two methoxy groups were seen at § 3,95,
Its mass spectrum also revealed its melecular welght to

be 374. All compounds gave satisfectory C, H, analyses,

The mechanism of the formetion of 4 from homo=
phthalic acid may then be explained according to the

schemes T or II.
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Scheme I

CozH
Pzridme|
COH

The reactive methylene group of homophthalic acid undergoes

an aldol condensation with citral to yield the intermediate
dicarboxylic acid which loses a molecule of water to efford
the lactone carboxylic acid which is protonated (during

acidification of the reaction mixture) and rearrangesg to
& as Bhom.
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To Justify the sbove mechanism the reaction of
citrel with phenylacetic acid was studied at 100° and 1200
for 6 hrs, However, in both cases, the acid and citral
were recovered unchanged almost guantitatively indicating
that the mechanism of the reaction suggested as in Scheme
I is mere plausible,
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