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Abstract: The application of directed remote metalation (DreM)
and electrophilic substitution is reported for the synthesis of wright-
iadione using N,N-diethylcarboxamide as a directed metalation
group (DMG) and electrophilic group. The lithiation of N,N-dieth-
ylisoflavone-2¢-carboxamide with LDA gave a carbanion at C-2
which further cyclized to wrightiadione.
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Wrightiadione 1 is a rare and unusual oxygen heterocycle
isolated from the bark of Wrightia tomentosa, a medicinal
plant of Thailand, and it has been shown to exhibit cyto-
toxicity against a cultured murine P388 lymphocytic leu-
kemia cell line (ED50 1.1 mgmL–1). The methanol extract
of the dried leaves and stems of this plant also exhibited
weak activity against HIV-1 reverse transcriptase.1 Re-
cently we have disclosed a successful synthesis of
wrightiadione2 1 and also isowrightiadione3 2, an isomeric
compound.

Figure 1

We wish to report another efficient route for the synthesis
of wrightiadione 1 by directed remote metalation
(DreM).4 Heteroatom-facilitated metalation has become
an increasingly important strategy in organic synthesis
and has been widely adopted in the functionalization of
both aromatic and heterocyclic systems.4,5

The lithiation of flavones and isoflavones has been suc-
cessfully used to introduce substituents by Dean’s group.6

Isoflavone was lithiated at position 2 but it did not react
easily; after carboxylation the yield of the 2-carboxylic
acid was low.6 In addition, it appeared not to react at all
with the lithium bistrimethylsilylamide reagent.

Chromones unsubstituted at C-2 are susceptible to ring
cleavage and consequently C-2 lithiation is difficult to
achieve. Although the evidence is not strong, it does sup-
port a preference for 3- over 2-lithiation. Lithiation at both
positions can be improved by appropriate substituents.
With an acetal at position 3, chromone derivatives were
readily lithiated at position 2 and the anion could be cap-
tured with electrophiles.7

On the basis of this pioneering work, we have developed
a strategy for the synthesis of wrightiadione 1. We envis-
aged that the carbanion at C-2 of N,N-diethylisoflavone-
2¢-carboxamide 4 could be generated under remote meta-
lation conditions using N,N-diethylcarboxamide as a di-
rected metalation group (DMG). The resulting carbanion
3 could counter attack with the N,N-diethylcarboxamide
functioning as an electrophile to give the product 1. The
key intermediate isoflavone 4 could be prepared from 2-
hydroxybenzoin 5 using a C1 addition procedure as shown
in a general method for the synthesis of isoflavones.8

Compound 5 could be prepared from the lateral lithiation
reaction9 of toluamide 7 with methyl salicylate 6 as shown
in Scheme 1.

Scheme 1

The lateral lithiation reaction10 of toluamide 7 using LDA
as base in THF at –78 °C followed by reaction with meth-
yl salicylate (6) provided 2-hydroxybenzoin 511 in 58%
yield as shown in Scheme 2. However, the tolyl anion 8
could also react with another molecule of 7 to give the
deoxybenzoin intermediate 9 which further lactonized to
isocoumarin12 10 (11%). Similar coupling of the anion of
methyl ortho-toluate to the corresponding isocoumarin
has been reported by Hauser.13
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Compound 5 was converted to the desired isoflavone15 4
in 48% yield accompanied by the spiro compound16 12 in
14% yield by reaction with a mixture of DMF–MeSO2Cl
and BF3·Et2O at 70 °C.14

The spiro lactone 12 was probably formed by autooxida-
tion at the benzylic position of deoxybenzoin 5 to produce
intermediate benzoin 11 which could further cyclize in a
tandem fashion to compound 12 as shown in Scheme 3.17

The lithiation of isoflavone 4 was carried out by using
LDA (5 equiv) in THF at –78 °C.18 The carbanion inter-
mediate 3 thus formed then reacted with the carboxamide
group to give the desired wrightiadione 1 in moderate
yield (49%). The identity of wrightiadione was proved by
comparison of the spectroscopic data with that of the pre-
viously synthesized product.2

In conclusion, we have described an alternative approach
to the synthesis of wrightiadione 1 via a basic directed re-
mote metalation strategy. The synthesis is highly concise
and employs the rarely used isoflavone metalation.
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