CHEMISTRY OF FURAN AND THIOPHENE COMPOUNDS
I. CHARACTERIZATION OF SECONDARY-TERTIARY £-GLYCOLS
WITH a-FURYL AND o~THIENYL GROUPS

V. 1. Esafov, I. F. Utrobina, UDC 547.724:542.957.2
N. I. Kiskina, and Yu. B. Tuganov

1-{o-Furyl)pentan-1-01-3-one and 1-(a~thienyl)pentan-1-01-3-one were synthesized by the
reaction of furfural and a-formylthiophene with methyl ethyl ketone. The products were
used to synthesize secondary-tertiary f-glycols with a-furyl and a-thienyl groups attached
to the secondary carbinol carbon. It was proved that these f-glycols are capable of under-
going hydrolytic cleavage at the C,— C3 bond.

The possibility of the application of ketolization fo benzaldehyde was demonstrated in [1], and it was
therefore of interest to extend this method to the condensation of furfural and @~formylthiophene with acetone
and methyl ethyl ketone in order to obtain the corresponding B-ketols and use them to synthesize the pre-
viously undescribed secondary-tertiary B-glycols (the reaction scheme is given for furan derivatives).
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Experiments on the condensation of furfural (I) and a-formylthiophene (XII) with acetone demonstrated
that furfurylideneacetone (II) and a-thienylideneacetone (XIII) are obtained instead of f-ketols. On the other
hand, the condensation of I and XII with methyl ethyl ketone proceeded normally to give f-ketols — 1-(a-
furyl)pentan-1-01-3-one (III) and 1-(a-thienyl)pentan-1-01-3-one (XIV) — in yields of 68and 50%, respectively.

The structure of IIl was confirmed by the presence of an absorption band characteristic for the C=0
group (1700 cm™Y in its IR spectrum, as well as a band due to intramolecular hydrogen bonding (3545 cm™Y),

1-(e@-Furyl)pent-1-en-3-one (IV) and 1-(a-thienyl)pent-1-en-3-one (XV) were obtained when Il and
XIV were vacuum~distilled at 4 mm with traces of iodine. Secondary-tertiary £-glycols (V-IX and XVI-XX)
were synthesized from II and XIV and the appropriate Grignard reagents.

To find out whether these 8-glycols retain the capacity for hydrolytic cleavage [2] that is character-
istic for secondary-tertiary B-glycols, we performed experiments with 1-{o-furyl)-3-ethylpentane-1,3-diol
(V), 1-(a-furyl)-3-phenylpentane-1,3-diol (IX), 1-(a-thienyl)-3-methylpentane-1,3-diol (XVI), and 1-(a-
thienyl)-3-phenylpentane-1,3-~diol (XX). Hydrazones corresponding to diethyl ketone (X), methyl ethyl ketone
(XXD), and propiophenone (XI) were isolated by treatment of the hydrolyzates (obtained after heating weighed
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TABLE 1. Physicochemical Constants and Results of Elementary Analysis of §-Glycols
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samples of the f-glycols for 2 h with 0.1 N aqueous H,80, at
100°C with 2,4~dinitrophenylhydrazine. This serves as proof of
the secondary-tertiary nature of the synthesized B-glycols.

EXPERIMENTAL

The IR spectra of 0.001 M CCl, solutions were recorded
with a UR-20 spectrometer. Compounds III, IV, XIV,andXVwere
identified by thin-layer chromatography on a layer of aluminum
oxide —gypsum in a benzene —ethyl acetate system (1:1).

1-(a-Furyl)but-1-en-3-one (II). The condensation of I with
acetone was carried out as in [2]. A solution of 48 g (0.5 mole)
of freshly distilled I in 29 g (0.5 mole) of acetone was added with
stirring in the course of 6 h to a cooled (to —2°C) solution of 261¢g
(4.5 mole) of acetone and 362 ml of 1.4% aqueous sodium hydrox-
ide. At the end of the reaction, water was added to the reaction
mixture, and the resulting oily layer was separated. The acetone
was removed by distillation at 150 mm, and the residue was re-
crystallized from pentane to give 90% of II with mp 39-39.5°C.
The preparation did not depress the melting point of a sample
of furfurylideneacetone obtained by the method in [3].

1-(a-Furyl)pentan-1-c1-3-one (II). A solution of 48 g
(0.5 mole) of I in 36 g (0.5 mole) of methyl ethyl ketone was added
dropwise with stirring in the course of 6 h to a cooled (—2°C)
solution of 324 g (4.5 mole) of methyl ethyl ketone and 400 ml of
a 1.4% aqueous sodium hydroxide solution, The mixture was neu-
tralized with a dilute (1 :8) acetic acid solution, and finely ground
table salt (25 g per 100 ml of water used) was added. The methyl
ethyl ketone was removed from the salted-out layer by distilia-
tion at 150 mm, and the water was removed by distillation at75
mm. The residue — the product of the condensation of I with
methyl ethyl ketone — was vacuum~fractionated at 2 mm to give
68.4% of ITI with bp 100-101°C (2 mm), d}° 1.1146, n2} 1.4950,
and R, 0.67. Found: C 64.12; H 7.08; OH 10.0%; M 167; MRp
44.000 CgH405. Calculated: C 64.34; H 7.14; OH 10.12%; M 168;
MRp 43.80.

1-(o-Furyl)pent-1-en-3-one (IV). This was obtained by
distillation of III with traces of iodine at 4 mm and had bp 100-
102°C (4 mm), d3°1.0498, n}) 1.5372, and Ry 0.76. Found: MR[,
44.63, exaltation +2.82, CgHOF; Calculated: MRp 41.81.

1- (¢-Furyl)-3-ethylpentane-1,3-diol (V). An ether solution
of 0.25 mole of III was added dropwise to an ether solution of 0.52
mole of ethylmagnesium bromide (coocled to —17°C) in the course
of 3 h. The mixture was allowed to stand at room temperature
for 12 h. It was then cooled with ice and decomposed, first with
water and then with the calculated amount of dilute (1 :8) acetic
acid. The ether layer was separated, and the aqueous layer was
extracted three times with ether. The combined ether extracts
were washed with sodium bicarbonate solution and water and dried
with potassium carbonate. The ether solution was filtered, the
ether was removed by distillation, and the residue was vacuum-
fractionated at 2 mm. The physicochemical constants and the re-
sults of elementary analysis for V are presented in Table 1.
Secondary-tertiary S-glycols VI-IX were synthesized from IIT
and the appropriate Grignard reagents under the conditions de-
scribed above.
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1-(a—-Thienyl)but~1-en-3-one (XII). This was obtained by the reaction of XII [4] with acetone, as in
[2}, and had mp 32~-33°C [5].

1-(a-Thienyl)pentan-1-0l1-3-one (XIV). The condensation of XII with methyl ethyl ketone was carried
out under the same conditions that were used to obtain IIIto give 50% of XIV with bp 128-130°C (4 mm), dio
1.1595, nzt‘,’ 1.5390, and R 0.65. Found: C 58.42; H 6.57; S 17.17; OH 9.1%; M 183; MRy 49.71. CyH,0,8.
Calculated: C 58.69; H 6.52; S 17.39; OH 9.24%; M 184; MR, 49.42.

1-(o-Thienyl)pent-1-en-3-one XV). This compound was obtained by distilling XIV with traces of
iodine and had bp 78-80°C (2 mm), d3’ 1.0194, n'g’ 1.5685, Rf 0.75, and an exaltation of +3.36. Found: MRy
49,79, CBHwOSF:;. Ca].culated MRD 46.43.

1-(o-Thienyl)-3-methylpentane-1,3-diol (XVI). This compound was obtained by a method similar to
that used to prepare V.

The secondary-tertiary f-glycols (XVI-XX) with an a-thienyl group were obtained from XIV and the
appropriate Grignard reagents by the method indicated for V. The physicochemical constants and results
of elementary analysis for XVI-XX are presented in Table 1,

Hydrolytic Cleavage of 8-Glycols. Weighed samples of 0.001 mole of V, IX, XVI, or XX were heated
for 2 h at 100°C with 50 ml of 0.1 N aqueous H,80, in sealed ampuls. A sulfuric acid solution of 2,4-dinitro-
phenylhydrazine was added to the resulting hydrolyzates. The precipitated hydrazones were removed by
filtration and recrystallized from alcohol. Diethyl ketone hydrazone (X) with mp 154-155°C was obtained
from V, methyl ethyl ketone hydrazone with mp 113.5-114.5°C (XXI) was obtained from XVI, and propiophenone
hydrazone (XI}) with mp 189-190°C was obtained from IX and XX,
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