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ABSTRACT
In an attempted acid—catalysed rearrangement of 2-aroyl-3( 2H ) ~benzofuranones, the
compounds have been found to cleave to yield 3 (2H)-benzofuranones and agyl carboxylid acids.
3—Phen)ﬁ1—47hycknoxyr—coumarins, too, have been found to be unstable to acid trearment and
degrade readily to phenyl benzyl ketones, Mechanisms for the above degradations are discussed.

N an attempted acid catalysed rearrangement of 2-
aroy[-3(2H)~benzofuranones to 3-phenyl—4-hy-
droxy coumarins, G—methoxy—2—(4-methoxybenzoyl) -3
(2H)-benzofuranone! (I) was refluxed with aqueous
ethanolic sulphuric acid (409 ). The product was a
mixture (on TLC) which on careful purificagon vyielded
two compounds A and B. Compound A, m.p. 120°
showed carbonyl at 1700 cm-1 indicating its 3(2H)=
benzofuranone nature; NMR (CDCl,) : 9 3-94 (s, 3H,

_OCH,); 467 (s. 2H, -O-CH,—C-), 653-6-82
fl
O

{ZH, H-5 and H--7); 7-63 (d: ]-H: JISst H—é)r

revealed it to be 6-methoxy—3(2H)-benzoturanone,
identity of which was confirmed by comparison with
an authentic sample2. Compound B, m.p. ilSO“, on a
similar study was found to be 4—methoxybenzoic acid.
Modification of the rcaction conditions failed to show
any substantial formation of the desired products. (e
was then considered that 3—phenyl-4—hydroxy ¢ouma-
rins might be ‘unstable under the reaction conditions
and may cleave to give rise to other reaction products.
7, #—Dihethoxy—3—phenyl—4-hydroxydoumarin®  (11)
was next refluxed with aqueous ethanolic sulpharic
acid (409 ) and the progress of the reacuon studied
on TLC. Aftdr 30 min, another spot (higher Rf)
appeared. The reacuon was dontinued till original
spot disappeared (22 hr). The product (UV, IR and
NMR) ‘revealed itself to be identical with 2-hydroxy~-
4—miethoxyphenyl 4—methoxybenzyl ketonet (III). This
acid cleavage of 3-phenyl-4—hydroxycoumarins has
teen found to be of a general pature, as 7-methoxy-
3—phenyl-4-hydroxy doumarin? (IV) on
reatment gave  2-hydroxy-4—-methoxyphenyl benzyl
ketoned (V). lncidenty this is the first report of the
acid degradation  of 3-phenyl-4-hydroxy coumaring,
which is Lkely to have been initiated by the protond-
con of the carbonyl at position 2 followed by an attack
of a water molecule to give an intermediate (V1)
(Scheme 1), Ring opening followed by decarboxylation
of the resulting 3 heto add dedivative (vIl), would
then give rise to phenyl bunzyl hetone,
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A search of litefature showed that Bryant and
Haslam3 had reported the cleavage of 6-methoxy—2-
(2, 4, G-trimethoxy benzoyl)—=3(2H)-benzofutanone
(VII[) to G-methoxy—3(2H)-benzoturanone and
1, 3, S—tamethoxybenzene on treatment with alumi-
nium chloride~dioxan or hydrochloric acid-acetic acid
during their attempted synthesis of chromono—(2', 3"
3, 2)-berzofuran {¥X) according to Stheme 2,

This mechanism  of Bryane and Haslam  fails to
explain the products, fe.  O—methoxy~3 (2ZH)—benzo-
furanone and 4—methoxy bezoic adid, now obtained by
us~during the acid reacraagement of G~methoxy—2-—
(4_n1('fhﬂﬂ'}‘bt‘n!“}’l]"':!‘(lll)*l_“l{‘ﬂ:ﬂt}fﬂntl'lﬂﬂﬂ (IN. The
above moechanism (Scheme 2)  abo seenws improbable
on the basis that (#) warbonium ion (X)) (Sicheme 2)
has na stabliaing fator, (#) clectrons on the oxygen
of the carbunium ion (X)) are more Ikddy o be dee
lotalised towards posiave arbon and heace not readily
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avatlable for hydrogen boading with adiacent hydroxyl
group and (iir) the medium of the feaction is acidic

and hence artack by a hydroxide don as proposed is
very unbkely.
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It is quite lkely, however, that the catbooium ion
(XI) formed by protonation of a—carbonyl in 6-
methoxy—2—(4—methoxybenzoyl)=3  (2H)-benzofura-
nope {I) undergoes rearrangement to carbonium-jon
(X1} (Scheme 3) because of the neighbouring group
participation of the carbonyl group at position-3,
simated at a favourable location for such an anchi-
meric assistance. Carbonium ion (XII) then could lose
a proton as shown to give an enol-benzoate (XIII).
Further degradation of enol-ester {(XIT) in acid medium

would give rise to 6""’1'11&‘1'}103}’—3(‘ZH)—bEHZUEUIﬂﬂﬂﬂe
and 4-methoxybenzoic acid.

Further evidence of the degradation of 2-aroyl-3
( 2H) ~benzofuranones according to the general pattern

given in Scheme 3 has been obrained by reactiog 6-

methsxy~-2-benzoyl-?  (2H)-benzofuranone (XIV)
under the conditions desceibed above when G-methoxy~
3(2H)-benzofuranone and benzoic acid were obtained.
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Products obtained by Bryant and HaslamS in their
attempted  synthesis of chromono-(2', 3":3, 2)-
benzofuranone  (IX) <¢an also be explained on the
mechanism now advanced in Scheme 3, 6~Methoxy—~2-
(2, 4, G-trimethoxy benzoyl)-3 (2H)-benzofuranoune
(VIII) would thus be expected to yield G6~methoxy~3
(2H)-benzofuranone and 2, 4, G-tnimethoxybenzoi¢
acid. The lawer is an unstable acid and is known to
degrade readily to 1, 3, S-trimethoxybenzeneS,
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