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In previous papers?®, one of the present
authors has reported the synthesis of 3-aryl-4-
hydroxycoumarins by the ester condensation
of methyl o-methoxy- or o-hydroxy-benzoate
and phenylacetonitriles, followed by the ring
closure of the condensation products. Now
the method has been applied, with some modi-
fications, to the synthesis of 3-alkyl-4-hydroxy-
coumarins (V).

For the preparation of 3-alkyl-4-hydroxy-
coumarins, several methods have hitherto been
reported: (a) by the reaction of o-acetoxy-
benzoyl chlorides with ethyl alkylmalonates,
alkylacetoacetates or alkylcyanoacetates, fol-
lowed by hydrolysis?®, (b) by the ring closure
of o-acyloxybenzoates®, (c) by the reaction of

carbonate?> or with carbon dioxide and potas-
sium carbonate®, and (d) by the reaction of
phenols with ethyl alkylmalonates® or by the
ring closure of phenyl alkylmalonates™.

For the present paper the authors synthesized
3-alkyl-4-hydroxycoumarins (Va, b, ¢) by two
similar routes. In one route, the ester conden-
sation of methyl o-methoxybenzoate (Ia) and
nitriles (IIa, b, ¢) gave a-(o-methoxybenzoyl)-
nitriles (IlIa, b, ¢) in a good yield by a method
analogous to that reported by Hauser et al.®>
for ester condensation; one mole of ester Ia
was made to react with the sodio compound
prepared from 2.5mol. of sodium amide and
2mol. of nitrile II in liquid ammonia. In
this procedure, care was taken to prevent the

alkyl o-hydroxyphenyl ketones with ethyl formation of o-methoxybenzamide and the
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3-Methyl-4-hydroxycoumarin-2-imide (IVb).—a)
From Ib and 1lb.—By the same procedure, 5.9 g.
(74.4%) of IVb were obtained from Ib (7g., 0.046
mol.) and the sodio compound prepared from 3.7
g. (0.161 mol.) of sodium and 5.1g. (0.092 mol.)
of IIb in liquid ammonia (colorless microcrystals ;
m. p., 238~241°C (from dilute ethanol)).

Found: C, 68.47; H, 5.37; N, 7.93. Calcd.
for C;,o0HyO:N: C, 68.56; H, 5.18; N, 8.00%.

b) From IIIb.— By the same procedure, 0.3g.
(37.7%) of TVb (m. p., 235~239°C) was obtained
from 1g. of Illb.

3-Ethyl-4-hydroxycoumarin-2-imide (IVc¢).—a)
From Ib and Ilc.—By the same procedure, 0.6g.
(16.5%) of IVc was obtained from Ib (2.9g.,
0.019 mol.) and the sodio compound prepared from
1.5g. (0.065mol.) of sodium and 2.6g. (0.038
mol.) of IIc in liquid ammonia (colorless micro-
crystals ; m. p., 192~193.5°C (from dilute ethanol)).

Found: C, 69.39; H, 5.77; N, 7.80. Calcd.
for CuHquNZ C, 6982, H, 586; N, 7.40%.

b) From Illc. — By the same procedure, 0.1g.
(21.5%) of IVc (m.p., 185~186°C) was obtained
from IIIc (0.5g.) and aluminum chloride (1.5g.).

4-Hydroxycoumarin (Va).—a) From IVa.— A
solution of IVa (0.5g.) in 2N hydrochloric acid
(20 ml.) was heated on a steam-bath for 2hr.
The crystalline product separated from the cooled
solution was recrystallized from dilute ethanol to
give Va in the form of colorless needles; m.p.,
208.5~209.5°C, identical with the authentic sample;
yield, 0.3g. (60%). The reported m.p. is 204~
206°C? or 214~216°C?,

Found: C, 66.61; H, 3.84. Calcd. for CsH¢Os:
C, 66.67; H, 3.73%.

b) From Illa.—Powdered anhydrous aluminum
chloride (3g.) was added to a solution of IIla

1871

(1g.) in nitrobenzene (10ml.), and the mixture
was heated on a steam-bath for 1.5hr. The
cooled solution was treated with ice water and
hydrochloric acid, and the nitrobenzene was
removed by steam-distillation. The crystalline
product obtained from the cooled residue was
recrystallized from ethanol; m.p., 205~207°C;
yield, 0.5g. (54.3%).

3-Methyl-4-hydroxycoumarin (Vb).—a) From
IVb.—By the same procedure, 0.35g. (70%) of Vb
was obtained from IVb (0.5g.); colorless crystals;
m. p., 225~227°C (from dilute ethanol). The
reported m. p. is 227~228°C% or 230°C®.

Found: C, 68.10; H, 4.53. Calcd. for C;oHsO3:
C, 68.18; H, 4.589%,.

b) From IIIb.—By the same procedure, 0.4g.
(439,) of Vb was obtained from 1g. of IIIb.

3-Ethyl-4-hydroxycoumarin (V¢).—a) From IVc.
—By the same procedure, 0.2g. (66.7%) of Vc
was obtained from IVc (0.3 g.) ; colorless crystals;
m. p., 157~158°C (from benzene). The reported
m. p. is 155~156°C®.

Found: C, 69.52; H, 5.25. Calcd. for C;;H;403:
C, 69.46; H, 5.30%.

b) From Illc.— By the same procedure, 0.2g.
(439%,) of Vc (m.p., 156~157°C) was obtained
from 0.5g. of IIlc and 1.5g. of aluminum chloride.
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