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Synthesis of 5-Phenyl-2-furaldehyde

C. S. Davis and G. S. Lougheed

Akashi and Oda (1) have reported the preparation
of 5-phenyl-2-furaldehyde (I} by coupling benzene- Lol
diazonium chloride with 2-furaldehyde in the pres-
ence of cupric chloride. Malinowski (2) has con- "
firmed this method of preparation. Bailey, et al.,
(3) synthesized 5 - phenyl-2-furaldehyde by forming DMFlPOC's
the furan ring, but reported physical constants sig-
nificantly different from Akashi and Oda's. Repeated
attempts by the authors to reproduce Akashi and D o v onen
Oda's method for the preparation of 5-phenyl-2- @ NerTe
furaldehyde were unsuccessful. When electron with-
drawing groups ({.e., p-nitro and p-bromo) were
attached to the benzenediazonium chloride, the con- n
densation proceeded as reported (4a,b,c).
As a route to large quantities of 5-phenyl -2-
furaldehyde (I), the formylation of 2 -phenylfuran
was investigated. The structure of 2-phenylfuran

o]

has been established (5). Because three isomers (. o}
of phenylfuraldehyde are possible, location of the @@CH'N_N—«NH
formyl group was accomplished by the following pro-

cedure: (a) The 5(2)-phenylfuraldehyde (I) was con- !

densed with 1-aminohydantoin hydrochloride (II) to
give a solid derivative (IV). (b) p-Bromobenzene-
diazonium chloride (V) and 2-furaldehyde (VI) were Pd/C
allowed to react to give 5-(p-bromophenyl)-2-fur-
aldehyde (VII). Although the position of the 5-(p-
bromophenyl) group may be questioned, the aldehyde 1 o
group must be in the 2 position of the furan ring. ey o CH=N-N—K
(c) 5-(p-Bromophenyl)-2-furaldehyde (VII) was con-
densed with III to give 1-{[5-(p-bromophenyl)furfuryl- S
idene]aminothydantoin (VII). (d) The bromo com-
pound (VII) was reduced with palladium on charcoal
to give a material (IV) which was identical to the [
compound obtained from formylation of 2-phenyl-
furan. 1o 0

This sequence of reactions illustrates the following Br o CHO ¥ HZN’N—K
points: (a) Formylation of 2-phenylfuran produced g Rl
5-phenyl - 2 - furaldehyde. (b) p-Bromobenzenedi- Vi o
azonium chloride coupled with 2-furaldehyde in the mn
5 positjon.

Although Akashi and Oda (1) reported a lower boil- CuCly
ing point for 5-phenyl-2-furaldehyde, the melting
point of their semicarbazone agrees with our find-
ings. The present work confirms the boiling point
for 5-phenyl-2-furaldehyde reported by Bailey, et al. Br@ NP© 4 [' o 'LCHO
(3), but there is a slight discrepancy in the melting
points of the oxime.
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EXPERIMENTAL

The melting points were taken in a Mel-Temp apparatus and are
corrected.

5-Phenyl-2-furaldehyde (I).

Into a flask equipped with a mechanical stirrer, thermometer, ad-
dition funnel, and a nitrogen inlet tube was placed dimethylformamide
(21.9g., 0.3 mole). To the dimethylformamide was added phosphorus
oxychloride (45.9 g., 0.3 mole) with caution. The resulting solid was
allowed to stand at room temperature for 0.5 hours before adding
2-phenylfuran (5) (37 g., 0.27 mole). The exothermic reaction was
controlled with an ice bath (maximum temperature 40°). The mixture
was stirred for 2 hours and then heated on a steam bath for 1 hour.
The dark colored solution was poured into 500 ml. of ice water,
neutralized with solid potassium carbonate, and then extracted with
2 x 1 1. portions of ether. The ethereal extracts were dried over
sodium sulfate and concentrated under reduced pressure. The re-
maining residue was fractionally distilled to yield 31 g. (60%) of
5-phenyl-2-furaldehyde, b.p. 122-123°/0.25 mm. (lit. b.p. 90-92°/30
mm. (1) and 146°/5 mm. (3)).

5-Phenyl-2-furaldehyde (36 g., 0.21 mole) in 150 ml. of dimethyl-
formamide was added to a solution of 1-aminohydantoin hydrochloride
(6) (III) (45 g., 0.3 mole) in 250 ml. of water. The suspension was
stirred for 2 hours and then poured into 2 1. of cold water to yield
51 g. (94%) of 1-[(5-phenylfurfurylidene)aminolhydantoin (IV). The
analytical sample, m.p. 258-260°, was prepared by washing with
acetone.

Anal. Calcd. for CyHyNgOg: C, 62,45; H, 4.12; N, 15,61, Found:
C, 62,52; H, 4.33; N, 15,78,

5-Phenyl-2-furaldehyde (5 g., 0.028 mole) and 4 ml. of pyridine
in 15 ml. of ethanol were treated with hydroxylamine hydrochloride
(5 g., 0.07 mole) and refluxed for 2 hours. The solution was cooled
and diluted with 25 ml. of water to yield 5 g. (95%) of 5-phenyl-2-
furaldehyde oxime. The oxime was recrystallized from methanol,
m.p. 194-195° (lit. (3) m.p. 182-185%).

5-Phenyl-2-furaldehyde semicarbazone was prepared by the method
of Akashi and Oda (1). The semicarbazone was recrystallized from
ethanol to give a material melting at 199-202°.

Anal. Caled. for CpHyNgOy: C, 62.87; H, 4,87; N, 18,33, Found:
C, 62,87, H, 5.03; N, 18.51.

1-{[5-(p-Bromophenyl)furfurylidene]amino fhydantoin (VIID.

A mixture of p-bromoaniline (86 g., 0.5 mole), 100 ml. of water
and 75 ml. of concentrated hydrochloric acid was heated for 15-20
minutes before an additional 150 ml. of concentrated hydrochloric
acid was added. The white suspension was cooled to 0° and then a
solution of sodium nitrite (35 g., 0.5 mole in 150 ml. of water) was
added. The solution was stirred for 20 minutes at 5° before the ad-
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dition of cupric chloride (10 g. in 20 ml. of water) and 2-furaldehyde
(48 g., 0.5 mole in 50 ml. of acetone). The green solution was
stirred for 4 hours at 15-20°. After the evolution of nitrogen ceased,
the aqueous solution was decanted and the solid was washed with 2 x
500 ml. portions of water.

The 5~(p-bromophenyl)-2-furaldehyde was dissolved in dimethyl-
formamide (800 ml.) and then added to a solution of 1-aminohydantoin
hydrochloride (III) (76 g., 0.5 mole) in 1 1. of water. The material
was washed in hot acetone and then recrystallized from DMF to give
39 g. (22%) of VIII. The analytical sample was recrystallized from
dimethylformamide, m.p. 284-285° dec.

Anal. Caled. for CyHyyBrNgOg: C, 48.30; H, 2.90; N, 12,07,
Found: C, 48.28; H, 2,89; N, 12,15,

Reduction of 1-{[5-(p~-Bromophenyl)furfurylidenelaminofhydantoin (VIIT),

A solution of 1-{I5- (p - bromophenyl)furfurylidene]amino}hydantoin
(VIII) (10 g., 0.03 mole) was hydrogenated at 50 psi using 2 g, of
5% palladium on charcoal. The theoretical amount of hydrogen was
absorbed in 15 hours. Two hundred milliliters of water was added
to the dimethylformamide solution to precipitate a solid. The solid
was filtered and dried. The 1-[(5-phenylfurfurylidene)amino]hydantoin
(6 g., 67%) was recrystallized from dimethylformamide and water to
give a material melting at 257-259°. A mixture melting point with
the product from the formylation of 2-phenylfuran (IV) gave no depres-
sion; the infrared spectra were identical.
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