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A Convenient Synthesis of 2-Acyl- or 2-Aroyl-substi-
tuted 2,3-Dihydrobenzofurans and 1,2-Dihydronaph-
tho[2,1-bJfurans -2

Luciano CADONA, Piero DavLra CROCE*

Istituto di Chimica Industriale dell'Universita ¢ Centro C.N.R,,
Via Golgi 19, 1-20133 Milano, Italy

In the course of certain pharmacological studies we needed
a variety of 2-acyl- or 2-aroyl-2,3-dihydrobenzofurans. None
of the reported syntheses” was satisfactory for our purposes

SYNTHESIS

owing to poor yields and lack of generality. We therefore
developed a simple, general route to the 2,3-dihydrobenzo-
furans (3a-h) and the 1,2-dihydronaphtho[2,1-b]furans (Sa—
f), substituted in position 2 by an acyl or aroyl group,
starting from phenolic Mannich base methiodides (1 or 4)
and the carbonyl-stabilised sulphonium ylide (2).
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The reaction proceeds readily at room temperature and
usually affords the desired products in good yields. The
formation of the products can be rationalised by assuming
the known behaviour of stabilised sulphonium ylides towards
systems bearing an electrophilic centre and a nucleophilic
heteroatom®,

Analytical and spectroscopic data (LR. and N.M.R.) of
the compounds prepared are consistent with the assigned
structures. These were also confirmed by the dehydrogena-
tion of 5b with N-bromosuccinimide and triethylamine to
give the corresponding 2-ethoxycarbonylnaphtho[2,!-
h]furan.

Some of the products listed in the Table may be useful
intermediates for the preparation of highly functionalised
2.3-dihydrobenzo- and 1,2-dihydronaphtho[2,1-b]furans.

The carbonyl-stabilised sulphonium ylides (2)*7, the phenolic
Mannich base methiodides (1a, b, and 4)*, and the o-hydroxybenzyl
alcohol derivatives (1e—e)™ '*'* were prepared according to the
reported methods.

Preparation of Dimethylsulphonium 4-Acetoxyphenacylide (2;
R*=4-H;C—COO—CH,):

To a stirred solution of sodium hydroxide (20g) in water (200 ml)
at 5 is added dimethyl 4-acetoxyphenacylsulphonium bromide
(26 ¢, 0.80mol; prepared from dimethyl sulphide and 4-acetoxy-
pheracyl bromide'? in acctonitrile; yield: 95%: m.p. 130-132°)
and the mixture is stirred for 15 min. The mixture is then
extracted with dichloromethane (3 x 50 ml). The extract is evapor-
ated under reduced pressure to leave a pale yellow oil which
slowly crystallises. The crystals are washed with cyclohexane and
recrystallised from ether; yield: 16 g (857%0); m.p. 115 116°.
Clg]"l 1 4()33 calc. C 6047 H 592

(238.31) found 60.32 5.87
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Table. Preparation of 2-Substituted 2,3-Dihydrobenzofurans (3a—h) and 1.2-Dihydronaphtho[2,1-h]furans (Sa—f)

Yield Method mpPtor
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Molecular L.R. spectra (CHCl,)*

Pro- R! R? R? c
duct* [%] bp/torr  formula® vem ']
33 H H CeHs 85 A 94-95¢  C,sH,,0,(2243)  1680(C=0)
3b H H C,HsO 84 A 140°/10 C11H1,05(192.2) 1695(C=0)
Je H H 4-H;CCOO0—C¢Hy 75 A 152-153°F  C,;7H,404(266.3) 1680 (C=0), 1725 (C=0)
3d H H 4-HO—C¢H, 60 B 184-185°"  CysH;,0;(240.3) 1680(C=0), 3320(OH)
3e H Cl 4-HO—C4H, 65 B 158-160°F  C,sH2ClO;(274.7)  1675(C=0), 3315 (OH)
3f H NO, CeHs 82 C 95-96°"  CysH,NO,4(269.3) 1680(C=0)
3g¢  CH, H CeHs 50 C 83-84°¢  C,H,;4,0,(238.3) 1675 (C=0)
3kt C¢Hs CH; CeHs 65 C 124-126°"  C;:H,40, (314.4) 1670(C=0)
Sa . CsHs 65 A 131-132°T  C;oH,40,(274.3) 1670(C=0)
sh - C,H;0 75 A 140°00.0  CysHy0, (242.3) 1695 (C=0)
s - CH, 70 A 130°0.1  C,3H,,0, (2122 1690 (C=0)
sd - ~ 4-H,C—CoHy 7 A 135 136°F  Ca0H,160; (288.3) 1670(C=0)
Se - = 4-O;N—C4Hy 75 A 190-191°F  Cy9H;3NO,4(319.3) 1675 (C=0)
B

sf - 4-HO—C¢Has 70

* The structures of the products were consistent with their 'H-
N.M.R. data®.

® Melting points were determined on a Biichi apparatus {capillary
method) and were uncorrected.

¢ All products gave satisfactory microanalyses (C+0.299;).
(H0.18%), (N+0.25%).

Preparation of 2-Substituted 2,3-Dihydrobenzofurans (3a—h) and
1,2-Dihydronaphtho( 2,1-b]furans (5a-f):

Method A: To a stirred suspension of 1a, b or 4 (0.0 mol)
in acetonitrile (S0ml) is added the ylide 2 (0.02mol) and the
mixture is stirred for 12h at room temperature. The solvent is
removed and the residue taken up in ether and 1N hydrochloric
acid. The solvent is distilled off and the residue purified by
recrystallisation or distillation.

Method B: The procedure is identical to Method A except
that at the end of the 12h, the reaction mixture is treated with
3N hydrochloric acid (25 ml) and refluxed for 3 h to effect hydro-
lysis of the acetyl derivative of the phenol.

Method C: A solution of 1¢~e (0.01 mol) in benzene (100 ml)
at 0° is treated with thionyl chloride (0.01 mol) and stirred for
2h. The solution is thoroughly purged with nitrogen, treated
with 2 (0.02mol) and stirred for 12h at room temperature. The
reaction mixture is washed with 1 N hydrochloric acid, the solvent
is distilled off, and the residue purified as above,

Preparation of 2-Ethoxycarbonylnaphtho[ 2,1-b]furan:

A solution of 5b (24g, 0.01 mol) in tetrachloromethane (50ml)
is treated with N-bromosuccinimide (2.0 g, 0.011 mol) and refluxed
for 2h. Triethylamine (1 g, 0.01 mol) is added and the reaction
mixture is refluxed for a further 2h. The mixture is then cooled,
succinimide is removed by filtration, and the solvent evaporated
to give the product as colourless needles; yield: 1.96g (82°%);
m.p. 96-97° (from diisopropyl ether); Lit.'* m.p. 97-98°.
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