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and their Reactions with some Nucleophiles
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Summary: Hydroxyalkylation of 3-aroylpropanoic acids [1,2] (la & b) using
either fermaidehyde or acetaldehyde in sodium hydroxide solution [3] gave
two products, 4-aroyl-4+,5-dihydro-2{3H)-furanones {(2a-d), and butenoic or

pentanoic acid derivatives (3a-d).

R

eaction of the title compounds with

different molar ratio of hydrazine hydrate”and with phenylmagnesium bromide

was investigated.

The present investigation deals
with the interaction of 3-(p-phenoxy-
benzoyl) (la) [1] and 3-(3,4-dimethyl-
benzoyl (1b) [2] propanoic acids with
formaldehyde or acetaldehyde in dilute
sodium hydroxide solution [3] in a
molar ratio 1:1.1:1.1, respectively, to
give two products, in each case,
4-aroyl-4,5-dihydro-2(3H)-furanones
(2a-d) [major product] and 3-aroyl-3-
butenoic acids (3a & b) or 3-aroyl-3-

The structure of the products
(2) and (3) was inferred from:
(i) analytical data, (ii) the infrared
spectra show absorption bands charac-
teristic of vC=0 [aroyl and lactone
for (2) and aroyl and carboxylic
groups for (3)]. In addition the
infrared spgetra of (3) show vC=C at
v 1640 cm and (iii) the "H n.m.r.
spectrum of (2b) shows signals at §
4.73-4.0 (m, 3H, CH,-CH,); 3.24-2.82

penéengl acids (3¢ & d) [minor (, 9y, cH,.CO) while the Y on.m.r.
product].
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spectrum of (3b) shows signals at ¢
9.68 (br. S, 1H, COOH); 6.22+5.79
(2 apparent S, 2H, C=CH2); 3.58 (S,

2H, CHZCOOH).

The reaction of 4-aroyl (2a & b)
and 4-aroyl-5-methyl (2c¢c & d)-4,5-
dihydro-2(3H)-furanones with hydra-
zine hydrate (98%) (1:2 molar ratio)
at room temperature up to three hours,
gave exclusively one product, in each

case, to which structure (4) was
assigned. The infrared spectra of
the products indicate absorption due

to C=0 at 1650-1670 cm ! and to NH

at 2800-3600 cm L, very similar to the
corresponding bands which appeared
in the spectra of 4,5-dihydro-
pyridazin-3(2H)-ones [4]. The elect-
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4,38-4.47) which is very similar to
those of tetrahydropyridazinones [5].
This result confirms that the reaction
(2a-d) with hydrazine hydrate in 1:2
molar ratio, irrespective of reaction
time, affords the corresponding
6-aryl-4,5-dihydro-5-hydroxyalkyl-
pyridazin-3(2H)-ones (4a-d).

However, when (2a) was allowed
to react with hydrazine hydrate (1:1
molar ratio) at room temperature or
even in boiling ethanol or n-butanol
(as high boiling point solvent) up to
three hours, it yielded 4-hydroxy-3-
p-phenoxybenzoyl butanoic acid
hydrazide (5) as a sole product in
92% vield.

The structure assigned to the
product (5) was consistent with its

rpnic spectra shows maximum absorp- infrared spectrum which displays
tion at 285-298 nm (log € A  absorption bands characteristic for the
HCH
(NHjp) 2.H0
2 ->
2 moles
(NH3) 2‘H20
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(NHZ)Z.HZO
1 mole
R or
1 pyridine
v
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CH
VR
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b; — — =
R=H, Rl R2 CH3
Cc; R—CH3,R1=H, R2=CGH50—
d; R=R.=R,=CH
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stretching frequencies of C=0 [both
aroyl and hydrazide groups], NH and
OH groups (table 1). This fact temp-
ted us to investigate whether the

nature of product controlled mainly
by lactoma,"(Nl-Iz)2 hydrate molar or

merely by the basicity of the medium.
Thus, treatment of (5) with pyridine
(1:1 molar ratio) in ethanol at room
temperature for one hour yields
exclusively the pyridazinone (4a),
indicating that ring closure of (5) to
(4a) was effected only by the basicity
of the medium.

In continuation of our investi-
gation on the ring opening reactions
of 4-aroyl-4,5-dihydro-2(3H)fura-
nones with some nucleophiles, we
report that the reaction of (2a & b)
with phenylmagnesium bromide (1:3
molar ratio) yielded two products in
each case, 1-aryl-1,4,4-triphenyl-2-
hydroxymethylbutane 1,4-diol (6a & b)
and 2,2-diphenyl-4(aryl phenylmethy-
lene)-tetrahydrofuran (7a & b).

The structural assignment for (6)
was confirmed by elemental analysis
and by their infrared spectra which
show absorption bands in the 3, region

-ing acyclic ketone,

@c -CH-CH,,
dHCH OH OH
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characteristic of v OH. In addition
Zerewitinoff and Tschugaev's method
[6 and 7] and by J.F. Lees and R.T.
Lobeck modification [8] indicates that
each product of structure (6) has 3
OH groups. On the other hand the
infrared spectra of (7a & b) lack any
band characteristic of OH and C=0
stretching frequencies, but exhibit

vC=C at about 1830 cm_l,

the li-l—n.m.r.
signals at §

moreover
zi)t}]ows
Ph )
and § 3.6 (S, -CH,0), which indicate

that the product derived from
1,2-addition to the aroyl group under-
goes cleavage, under the influence of
the nucleophile to give the correspond-
which in turn
reacts with another molecule of the
reagent followed by elimination of two
molecules of water. Structure (7) was
rigidly established by the fact that:
(i) their ethanolic solution decolourises
potassium permengnate solution and (ii)
(7a) is identical in all respects to the

product obtained when (6a) was
refluxed in glacial acetic acid for two

C/ Al

spectrum of (7a)
3.1; (8, CH-C

—C -Ph +R

~J
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Experimental

Melting points are uncorrected.
A Pye-Unicam SP 1200 infrared spect-
rophotometer was used to take infrared
spectra using KBr wafer technique.
Electronic spectra were recorded on
a Perkin-Elmer Specord Model 4000 A
spectrophotometer using ethanol as
solvent, NMR spectra were measured
on a Varian A-60 A spectrophotometer
using solutions in hexadeuteriodi-
methyl sulfoxide with tetramethylsilane
as internal standard. Elemental analys~
es were carried out at the micro-
analytical units of Cairo University,
and Drug Control, and Research
Center, Cairo, Egypt.

dction of formaldehyde and acetal-
dehyde on E-aroylpropanoic acids:
Synthesis of (2a-d) and (Ga-d):

37% Formaldehyde (8.91 gm. 1.1
mole) or acetaldehyde (4.8 gm, 1.1
mole) was added to a stirred solution
of 3-p-phenoxybenzoylpropanoic acid
(1a) (27 gm, 1 mole) or 3-(3,4-
dimethyl))Ybenzoylpropanoic acid (1b)
(20.6 gm, 1 mole) in 0.5N sodium hyd-
roxide (220 ml) [molar ratio of 1/alde-
hyde/NaOH=1:1.1:1.1]. After one hr.
at room temperature, the mixture was
acidified with concentrated hydrochlo-
ric acid (¢, 30 ml) and stirred for
additional 12 hrs. The semi-solid
product which separates, in each case,
was triturated with ether 250 ml to
give 4-aroyl (2a & b) or 4-aroyl-5-
methyl (2¢ & d) 4,5-dihydro-2(3H)-
furanones, respectively.

The ether-soluble fraction was
chromatographed on silica gel, eluting
with benzene/acetone (95:5), resulting
in successive collection of (2a-d) in
small yield and either 3-aroyl-3-bute-
noic acids (3a & b) or 3-aroyl-3-pente-
noic acids (3c & d), respectively.
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Aetion of hydrazine hydrate on 4-aroyl
(2a & b) and 4-aroyl-5-methyl-4,5-
dihydro-2( 38 )-furanones:

After a mixture of 4-p-phenoxy-
benzoyl (2a) (28.2 gm, 1 mole),
4-(3,4-dimethyl)benzoyl (2b) (21.8
gm, 1 mole), 4-p-phenoxybenzoyl-5-
methyl (2¢) (29.6 gm,. 1 mole) or
4—(3,4—dimethyl)benzoy1—5-methyl
(2d) (23.7 gm, 1 mole) 4,5-dihydro-
2(3H)furanones in ethanol (100 ml) and
hydrazine hydrate (98%, 10.012 gm,
2 moles) had stood at room temperature
for two hours, the resulting solution
was placed on a watch glass and allow-
ed to evaporate to dryness in a
current of air. The residue thus
obtained was recrystallised from a
suitable solvent to yield 6-aryl-4,5-
dihydro—s-hydroxyalkylpyridazin—3

(2H)-ones (4a-d) as colourless
crystals.
Synthesis of 4-hydroxy-3-p-phenoxy-

benzoylbutanoic acid hydrazide (5):

A solution of (2a) (2.82 gm, 0.01
mole) in ethanol or n-butanol (10 ml)
was treated with hydrazine hydrate
((98%) 0.5 gm, 0.01 mole) at room
temperature and under reflux up to
3 hrs. The mixture was . treated as
described in the fore-mentioned pro-
cedure. Filtration yielded 2.55 gm
(81.2%) of crude (5}, m.p. 132-136°C,
and recrystallization from light petrol
(b.p. 60-80°) afforded the pure com-
pound as colourless needles, mw.p.
141-2°C.

Synthesis of (4a) via eyclisation of
(5):

Compound (5) (3.14 gm, 0.01
mole) in ethanol (25 ml) was treated
with either hydrazine hydrate (0.5 gm,
0.01 mole) or pyridine (0.79 gm, 0.01
mole) and the reaction mixture was



FURANONES

left at room temperature for one hr.
After concentration and cooling, the
solid product obtained, in each case,
was filtered off washed with water and
crystallised from benzene to give 2.65
gm of 4,5-dihydro-5-hydroxymethyl-

6-p-phenoxyphenyl pyridazin-3-(2H)
-one, m.p. 153-4°C, yield 89.5%.

Action of phenylmagnesium bromide on
d-aryl-4, 5-dihydro-2(3H )-furanones
(2a & b):

To 3.6 gm of magnesium turnings
(0.15 gm. atom) in 100 ml of dry ether
was added dropwise 15.7 ml (23.355
gm, 0.15 mole) or bromobenzene. After
the reaction had subsided, (2a) (8.46
gm, 0.03 mole) or (2b) (6.54 gm, 0.03
mole) dissolved in 100 ml dry benzene
was added in portions over one hr.
period. The mixture was heated under
reflux for an additional 3 hrs. and
then decomposed with saturated
ammonium chloride solution (20 %). The
ether-benzene layer was washed with
water and dried over anhydrous sodium
sulphate. Concentration of the ether-
benzene mixture yielded a colourless
solid, which on recrystallisation from
benzene afforded 1-aryl-1,4,4-
triphenyl-2-hydroxymethylbutane-
1,4-diol (6a & b).

Evaporation of the filtrate
recovered from (6) gave an oily resi-
due. Trituration of the oil with light
petrol (b.p. 40-60°) and concentration
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of the triturant yielded 2,2-diphenyl-
4-(arylphenylmethylene)-tetrahydro-
furan (7a & b).

Convergion of (6a) to (7a):

A mixture of (6a) (0.5 gm) and
glacial acetic acid (10 ml) was heated
on a steam bath for one hr. Pouring
on ice cold water caused the precipi-
tation of 0.3 gm of (7a), m.p. 158-

163°C. Recrystallization from light
petrol (60-80°) raised the m.p. to
168-9°C.
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