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Starting from 4-hydroxycyclohexan-1,3-dione, a three-step synthesis of natural long-chain 2-acyl-1,3-dihydroxybenzenes is

described.

The structural fragment of 2-acylresorcinols of general formula
1 (R = hydrocarbon residue of saturated, mono- and
polyunsaturated and aromatic-containing fatty acids) appears
as a part of Various natural bioactive compounds mainly
isolated from plants.! The most interesting pr 2pelr‘ues of these
compounds are inhibition of PGH- synthase and protein
kinase C,%* antiulcerogenic,?® antitumour,?*¢ antiviral**#¥ and

funglcldalzh activities.

It is known that Friedel-Crafts acylation of 1 3 dihydroxy-
benzenes affords isomeric 4-acyl derivatives,® so 2-acyl-
resorcinols 1 should be prepared by other ways.*® However,
such methods do not include preparation of the long-chain
derivatives®® or require rigid conditions®*® and multistage
operations.®

We present here a novel approach to the synthesis of
natural 2-acylresorcinols and their analogues wusing as
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examples Malabaricone A 1c isolated earlier from Myristi-
caceous plants,* as well as 2-lauroyl- and 2-myristoylresor-
cinols la and 1b, respectively (occurring in plants and
animals'©%’9), starting from the corresponding 2-acyl-4-
hydroxycyclohexan-1,3-diones 3a—c.! These hydroxytriketones
3a—c have been prepared on a preparative scale from a readily
available key synthon, 4-hydroxycyclohexan-1,3-dione 4.5
Selective O-acylation of the dione 4 gave mono-enolacylate 5,
which underwent further O-C-isomerisation into the target
hydroxytriketone 3 following acetone cyanohydrine cataly-
sis.5*° The synthesis of 2-dodecanoyl-4-hydroxycyclohexan-
1,3-dione 3a has been described recently,’® and here we
present the syntheses of 2-tetradecanoyl- and 2-(o-phenylno-
nanoyl)-4-hydroxycyclohexan-1,3-diones 3b and 3¢, respes-
tively. @-Phenylnonanoic acid required for the synthesis of 3¢
has been prepared from hydrocinnamic acid b9y carbon chain
elongation according to a modified procedure.

One could expect an easy aromatization of 2-acyl-4-
hydroxycyclohexan-1,3-diones 3 into 2-acylresorcinols 1 as a
result of simple dehydration. In fact, authors’® have reported
the aromatization of homologous hydroxytriketone 3
[R = (CH,),¢Ph] isolated from the fruits of Virola sebifera
and V.elongata (Myristicaceae) when attempting its acety-
lation. However, our experience with various hydroxytri-
ketones 3 and the data from their mass-spectra including
literature data'® for the same naturally-derived compounds
(in general: weak intensity of peaks corresponding to
M* — 18) strongly suggests the relative stability of such
molecules towards dehydration. Also, it is known that
a-hydroxyketones are not readily dehydrated.

We have tried acid-catalysed aromatization (p-TsOH, TFA
and also heating in neat TFA) of compound 3a without

success. Moreover, acetylation of hydroxytriketone 3a
(AcO + Py) and subsequent treatment of the reaction mixture
with methanolic HCI resulted in a 4-acetoxy derivative of
compound 3a (instead of 2-acyl resorcinol 1 %), which was
also resistant to aromatization.

Further, it was found that 4-hydroxytriketones 3 undergo
aromatization into the corresponding 2-acylresorcinols 1
upon heating in a mixture (Ac,O-AcOH = 1:1) in the
presence of an equimolar amount of 98% H,SO, (the
reaction did not proceed upon heating in a mixture of
AcOH-H,S804 or Ac,O-AcOH). The target compounds 1
were obtained by acid hydrolysis of the resulting acetates in
total yield 60-70% from triketones 3. Their spectral data
were identical with those from the literature.®®< It is worth
mentioning that such aromatization conditions were used
earlier'! for the oxidation of some substituted cyclohexan-1,3-
diones to the corresponding 1,3-dihydroxybenzene diacetates.
In our case both the starting compounds 3 and the target
acylresorcinols 1 have the same oxidation state, so the
aromatization of 3 would have to occur through a
dehydration step under the above-mentioned conditions.

All compounds synthesized gave satisfactory analytical and
'"H NMR, IR and mass spectral data.
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