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A series of 3-(p-halobenzyl)-4-aryl-2H-chromenes is prepared in good yields via a two-step sequence from the
corresponding 3-benzylidenechromanones (homoisoflavanones).

Non-steroidal antiestrogens of triphenylethylene type, princi-
pally tamoxifen, have been successfully used in the treatment
of hormone-dependent tumours, especially breast cancer.1,2

Antiestrogens bind to two intracellular proteins, viz. the

estrogen receptor (ER) and antiestrogen-binding sites
(AEBS). Whether AEBS have any role in mediating the non-
receptor-dependent inhibition of cellular proliferation is
unresolved. We have previously reported the synthesis and
biological studies of a series of basic ethers of 3-(p-halo-
phenyl)-4-aryl-2H-chromenes3,4 and benzofurans5,6 which
bind to AEBS with equivalent or greater affinity than tamox-
ifen and display no significant interaction with ER. We report
herein the synthesis of a series of basic ethers of 3-(p-halo-
benzyl-4-aryl-2H-chromenes derived from 3-benzylidene-
chromanones as a continuation of a project to prepare non-
isomerizable antiestrogens for structure–activity studies
which could provide an insight into the functional role of
antiestrogen-binding sites.

The methodology used for the synthesis of the title com-
pounds 5a–i is depicted in Scheme 1. The precursor chroma-
none 1 was synthesised by treating m-methoxyphenol with
3-bromopropionic acid, followed by cyclisation of acid I using
polyphosphoric acid (PPA).7 Base catalysed condensation of
the desired aldehydes with the chromanone 1, in the presence
of a catalytic amount of sodium hydroxide in refluxing
ethanol, afforded the 3-benzylidenechromanones 2a–d in
good yields.8 Conjugative reduction of the 3-benzylidene-
chromanone 2a with sodium borohydride and nickel hexa-
hydrate9 followed by oxidation with pyridinium chlorochro-
mate (PCC)10 afforded 3-benzylchromanone (3a). Reaction
of 3a with the arylorganolithium reagent followed by acid-
catalysed dehydration of the tertiary alcohol afforded 5a in
moderate yield, which might be due to the enolisation of the
keto group and subsequent preferential deprotonation of the
enol hydroxy moiety. This prompted us to explore an alterna-
tive approach of reacting the 3-benzylidenechromanones
2a–d with the arylorganolithium reagents to give good yields
of the allylic alcohols 4a–j which were transformed into the
target compounds 5a–i by treatment with magnesium
bromide etherate followed by lithium aluminium hydride.6

This interesting transformation must involve an allylic
rearrangement, presumably via the intermediacy of carbo-
cations, as previously observed for the benzofuran ana-
logues.6 A possible mechanism for this interesting transform-
ation is illustrated in Scheme 2.

Quenching of the highly coloured magnesium complex
(intermediate) with water or methanol yielded the

*To receive any correspondence.

Scheme 1 Reagents and conditions: i, BrCH2CH2COOH,
NaHCO3, NaOH, H2O, reflux; ii, PPA, 90 °C, 1 h; iii, p-XC6H4CHO,
NaOH, EtOH, r.t.; iv, NiCl2.6H2O, NaBH4, THF, MeOH; v, PCC,
CH2Cl2, r.t.; vi, p-BrC6H4OCH2CH2A, BuLi, THF, µ78 °C, aq.
NH4Cl; vii, H+, MeOH, reflux; viii, MgBr2

.OEt2, Et2O, r.t.; ix,
LiAlH4, x, H2O; xi, MeOH

Scheme 2 Allylic transformation
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rearranged allylic alcohol 5j and the corresponding methyl
ether 5k, respectively.

Preliminary screening of compounds 5a–c in the breast
cancer-derived cell line Molt 4 cells indicates that they dis-
play similar interesting biological properties as the chro-
menes3,4 and benzofurans.5,6 The results will be reported else-
where in due course.
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