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Abstract: Irisquinone 1 has been synthesized for the first time to
investigate its use as a potential radiosensitizer. The key step in its
synthesis involves the regioselective lithiation of a phenol ether. The
cis-double bond has been confirmed via 'H NMR spectroscopy. Its
saturated side chain derivative 2 and its dihydro derivative 5 have also
been prepared.

Irisquinone, 1, a benzogquinone derivative isolated from Iris pallasii Fisch.
var. chinensis Fisch.” and from Iris pseudacorus'”, was synthesized for the

first time to confirm the structure proposed® and to investigate its potential

(3)

as a radiosensitizer. The biological activities of the structurally related

3

irisoquin®’ 3, and maesanin‘® 4 have been reported earlier. During this study,

compounds 2 and 5 were alsoc prepared.

0 1 R, = cis-(CH,) CH=CH(CH,)CH; OH
H,CO R, R, = H HaCO, (CH )gCH=CH(CH4)5CH3
cis
2 R; = —(CH,),5CH,
Ra R, = H -
o]
3 Ry, = (CH,),CH;
R, = -OH 5
4 R, = cis-(CH,) CH=CH(CH,).CH,
R, = -OH

The synthesis plan for irisquinone was based on the regiospecific

lithiation® of a phenol ether which in turn would be reacted with a carbonyl

derivative of the cis-side chain. Eventually, N-methoxy-N-methyl-10-cis-
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heptadecenamide 8 and Li-veratrole 10 became the reactants of choice.
Selective demethylation of 11 with boron trichloride followed by a Clemmensen
reduction of ketone 12 and, finally, oxygenation of 13 completed the synthesis
of 1 (Scheme I).
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Scheme 1

(a) oxalyl chloride; (b)N,0-dimethylhydroxylamine HCl, py: (c) n-butyl lithium,
tetramethylethylenediamine (TMEDA); (d) compound 8: (e) boron trichloride; (f)
Zn-Hg amalgam; (g) salcomine, oxygen, DMF.

A heated (50°C) benzene solution of 10-cis-heptadecenoic acid‘® was reacted
with oxalyl chloride under argon, followed by removal of solvents in vacuo and

azeotropic removal of residual oxalyl chloride with benzene to give 10-cis-
heptadecencyl chloride 7 in 95% yield. This acid chloride was then reacted with
an excess of N,0-dimethylhydroxylamine HC1’ in ethanol free chloroform
containing pyridine to yield N-methoxy-N-methyl-10-cis-heptadecenamide 8 in 98%
yield.

Veratrole 9 and n-butyl lithium were reacted in the presence of TMEDA in dry

ether, initially at reflux, and then at room temperature to form the
0'®

=2 ?

dimethoxyphenyl lithium reagent which was not isolated, but instead, was

directly added via syringe to a stirred solution of amide 8 in dry THF. Work up
with HC1/EtCH, ether, and saturated NaCl, followed by azeotropic removal of
excess veratrole with water, drying, and silica gel chromatography (EtOAc:hexane,

1:4) yielded 1-(cis-1l0-heptadecenoyl)=-2,3-dimethoxy benzene 11, (67%). The aryl
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ketone 11 was selectively demethylated with boron trichloride to yield 2-(cis-
10-heptadecenoyl)-6-methoxyphenol 12 (88%) as a pale yellow o0il, after
chromatography on silica gel (EtOAc:hexane, 1:4). This ketone 12 was reduced
under Clemmensen conditions (Zn/Hg, 6N HCl, toluene, reflux, 2h) to yield 2-(cis-
10-heptadecenyl)-6-methoxyphenol 13, the penultimate product, in 27% yield““‘
after silica gel chromatography (EtOAc:hexane, 1:9). Oxidation of this phenol
13 with oxygen gas in the presence of salcomine™, followed by careful
chromatography on silica gel (EtOAc:hexane, 1:5) and recrystallization from
hexane yielded irisquinone'’*'® 31 in 66% yield, as a pale yellow solid, m.p. 43°-
44 C. This material was spectrally indistinguishable from the crystalline solid
isolated from plant material. The trans-isomer was prepared in analogous fashion
by substituting l10-trans-heptadecenoic acid®, for the cis-isomer. Spectral data
for both are in full support of the cis-assignment for 1 and consistent with
literature data‘’*’ for similar olefin moieties.

S00 MHZ 'H NMR OF VINYL REGION OF IRISQUINONE, trans-IRISQUINONE, and MODELS

a c¢is-ll-octadecenoic acid
b irisquinone (synthetic)
¢ trans-ll-octadecenoic acid
d trans analog of irisquinone
e irisquinone (natural product)
a c
-1 T -1 T
54 53 54 53
QL\ da e
=T T -1 T T/ T
54 5.3 54 53 54 5.3
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