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TOTAL SYNTHESIS OF CURZERENONE AND EPICURZERENONE
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Chemical Research Institute of Non-Aqueous Solutions, Tohoku

University, Sendai 980

Curzerenone and epicurzerenone were synthesized by means of a
combination of y-ketoester synthesis and 3-methylfuran annulation
both of which utilize nitroolefins as synthons. Starting
material, methyl 2-methyl-4-oxo-2-vinylpentanoate, was prepared
by the Lewis acid-promoted reaction of l-methoxy-2-methyl-1l-[(tri-
methylsilyl)oxy]-1,3-butadiene and 2-nitropropene, while key
intermediate 3,6-dimethyl-6-vinyl-6,7-dihydrobenzofuran-4 (5H)-one
was assembled by the KF-catalyzed reaction of 5-methyl-5-vinyl-

cyclohexane-1,3-dione and l-nitro-l-phenylthiopropene.

Nitroolefins have proved to be remarkably versatile synthons for use in a
variety of syntheses 1 and a number of their successful applications to the synthesis

of natural products have been reported.2
In connection with the exploration of new annulation reactions utilizing

nitroolefins, we recently reported new 3-methylfuran annulation of cyclic 1,3-diones

24,3 and convenient synthesis of y-ketoesters

using l-nitro-l-phenylthiopropene,
from nitroolefins and ketene methyl trimethylsilyl acetals.4 To illustrate

the potential of these reactions in other systems, we now report the first total
synthesis of curzerenone (}) and its isomer epicurzerenone (’:’),5 representative
furanoelemanoids.

Y-Ketoester (§)r starting material in this synthesis, was readily obtainable
by the Lewis acid-promoted reaction of 2-nitropropene and ketene methyl trimethyl-
silyl acetal of methyl tiglate.4 Boron trifluoride-catalyzed thioacetalization
of (3) with ethanedithiol in methylene chloride gave thioacetal (4) in 81% yield.
Hydrolysis of (4) with aqueous ethanolic potassium hydroxide followed by treatment

of the resulting acid (5) with oxalyl chloride in refluxing benzene afforded acid

chloride (6), which was converted into diazoketone (Z) (CH2N2’ NEt3, Etzo) in 82%
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overall yield from (5).

The Wolff rearrangement of (z) with silver oxide in refluxing methanol
resulted in formation of homologated ester (§) in 70% yield. Deprotection
of the thioacetal with methyl iodide in aqueous acetonitrile to give §-ketoester
(9) in 76% yield, which was then cyclized on treatment with sodium ethoxide in hot
xylene to afford the desired 1,3-diketone (}9), mp 100-102 °C, IR(KBr) 3600-2150,
1620 and 1520 cm™ Y, in 87% yield.

The 1,3-diketone (}9) was submitted to the 3-methylfuran annulation

reaction.2d

Thus heating a mixture of (}9), l-nitro-l-phenylthiopropene (1.3
mol equiv), and KF (0.2 mol equiv) in DME at 50 °C for 3.5 h, followed by
consecutive treatment with KF (0.2 mol equiv ) in refluxing benzene for 3.5 h
produced dihydrofurans (%%) as a diastereomeric mixture in 75% yield.

Oxidation of (}}) with sodium periodate in aqueous methanol to the corresponding
sulfoxides and subsequent elimination of benzenesulfenic acid in refluxing benzene
containing pyridine and active alumina afforded the key intermediate dihydrobenzo-

furan (12),° IR(CCl,) 1680, 1640, 1610 and 920 cm -, 'H NMR §(CCl,) 1.22(3H, s),
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2.14(3H, 4, J=1Hz), 2.32 and 2.45(2H, ABqg, J=15Hz), 2.70 and 2.82(2H, ABg, J=16Hz),
4.99(1H, 4, J=11Hz), 5.01(1H, 4, J=18Hz), 5.82(1H, 44, J=11 and 18Hz), and 7.01(1lH,
br s) in 78% overall yield.

The remaining synthetic problem was the introduction of an isopropenyl
moiety into (}g). Contrary to our expectation, however, the straightforward
introduction of the isopropenyl functionality, e.g. by aldol condensation with
acetone (LDA, ZnClz, THF),7 was found hopeless owing to its steric interference
arising from neighboring alkyl substituents. Meanwhile (}g) underwent carbo-
methoxylation (NaH, KH (catalytic), (CH30)2CO, CGH6)8 to give ketoester (}3) as an
isomeric mixture in 87% yield.

On treatment with sodium hydride followed by methylation with methylmagnesium
iodide in refluxing ether (}3) afforded ketol (}f) in 19% yield, along with the
recovered starting material (51%). The yield of (}f) could not be improved
even under strengthened reaction conditions.

Dehydration of (}3) with phosphoryl chloride in pyridine gave a mixture of
curzerenone (}), epicurzerenone (g) and isocurzerenone (}§),9 in the about 3:2:1
ratio, in 80% yield. Curzerenone and epicurzerenone were spectroscopically
identified in comparison with the natural compounds.5

1

We thank Professor H. Hikino for providing us with the IR and "H NMR spectra

of natural curzerenone and epicurzerenone.
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