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Substitutive addition in the furan series was extended to o, B-unsaturated ali-
phatiec-aromatic ketones.

Substitutive addition in the furan series has been quite widely studied [1-4] and is
used for the synthesis of diverse carbonyl derivatives of the furan series. The latter
are used as intermediates in numerous syntheses (for example, the synthesis of jasmone
and its analogs [l], syntheses based on menthofuran [1, 2], etc.). «,B-Unsaturated alde-
hydes and ketones containing diverse aliphatic substituents and o,B-nitrocompounds [2],
a,B-unsaturated acid chlorides [4], etc. have been introduced as the carbonyl component in
this reaction.

In the present research we have investigated the reaction of furans with «,B-carbonyl
compounds containing aromatic substituents.

We have found that o,B-unsaturated aliphatic-aromatic ketones react with 2-alkylfurans
via a substitutive addition scheme:

|+ p-R’C,H,~CH=CHCOR" —— 0o
/i\// o R7 N0~ “CH—CGH, R-p

R0 \
CH,COR"

Although the reaction does proceed to give products in only moderate yields, it is a
general reaction. Considering the simplicity of the synthesis, it can be recommended for
the preparation of B-furyl-B-arylethyl ketones (Table 1), which are difficult to obtain by
other methods.

The data from the IR spectra confirm the structure of the synthesized compounds. Thus
the spectrum of l-phenyl-l1-(5-methyl-2-furyl)-3-butanone (I) contains absorption bands at
1718 (€=0), 1540 (furan ring), 1458 (—CH,—) 1360 (CO—Hs), and 700 cm™! (benzene ring).

The PMR spectral data also unambiguously prove the structure of the ketones. The principal
signals are the signal of the methylidyne proton at 4.3-4.5 ppm (1H, triplet, J = 7.4 Hz)
and a signal at 2.7-3.2 ppm (2H), which is the superimposition of two quartets with J = 7.4
and 16.4 Hz. Thus the PMR spectrum of the protoms of the aliphatic chain is of the ABX
type. It is obvious that J = 7.4 Hz is a vicinal constant and J = 16.4 Hz is a geminal
constant. All of this indicates that the protons of the CH, group are diastereotopic and
that the anisochronicity is quite large and amounts to 0.25 ppm, on the average.

EXPERIMENTAL METHOD

General Method for Substitutive Addition with 2-Alkylfurans. A 0.25-ml sample of 967
H,SO., was added with stirring to an o,B-unsaturated ketone (0.2 mole) in the presence of
0.2 g of hydroquinone at such a rate that the temperature of the reaction mixture did not
exceed 7-10°. A 0.2-mole sample of 2-aklylfuran was then added in the course of 3 h at 60°,
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after which the mixture was stirred for 1.5 h and diluted with an equal volume of ether.

The ether layer was washed with 2 N sodium carbonate solution and water, dried, with
CaCl,, and fractionated. ’
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