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The Lythraceae family of plants has been a prolific source of alkaloids (1), over 20 having
been isolated since the filrst crystalline alkaloids were isolated in the early 1960's (2).
Those that are found in the Heimia and Decodon genera are characterized by the presence of large
lactone rings and the quinolizidine molety. There has been a recent upsurge of interest in the
synthesls of these alkaloids. Hanaoka et al. (3) and Wrobel and Golebiewski (4) recently

reported the synthesis of decaline, one of the related diphenyl ether containing alkaloids by a

route that utilizes the facile formation of diphenyl ethers, We wish to report the first total
synthesis of a biphenyl containing alkaloid, decinine (;_, RaH), as its methyl ether (I, R=Me),
Previous attempts at the total synthesis of the biphenyl alkaloids have been unsuccessful (5).
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Our synthetic sequence is illustrated in Scheme I.

The crucial unsymmetrical biphenyl aldehyde ;y_,was obtained by the Ullmann ocoupling of
6-bromoveratraldehyde (II) and III using copper powder in the absence of solvent (30% yield;
bp.195-8/0.005mn, m/e 358) (6). This coupling does not occur if the methyl ether in oI is
replaced by the corresponding benzyl ether, by the acetate or by the carbonate, nor if the

bromo analog of IITI is used.
~

1101



1102 Fo. 13

!Eg, Re=j-~Pr
b, R=H

6~-Bromoveratraldehyde was most readily obtained by mercuration of veratraldehyde followed
by bromination (7); compound III was prepared from 3~(4'-hydroxyphenyl)-propionic acid by
iodination with iodine monochloride (8)(60% yield), esterification of the fodo compound in
methanol with AG50W-X8 ion-exchange resin as catalyst (95% yield), and finally methylation in
DMSO and NaH with methyl iodide (80% yleld). Condensation of IV with isopelletierine (V) (9),
in aqueous alcoholic sodium hydroxide gave the keto~quinolizidine E,(GO% yield, m/e 539 mono
tms deriv). Although Matsunaga et al., (10) claimed that condensation of benzaldehyde with
isopelletierine, under similar conditions, gave a mixture of cis and trans quinolizidines,

wrobel and Golebiewski (11) reported that isovanillin gave only condensation product in which
the ring juncture is trans and the phenyl substituent is equatorial. The stereochemistry of VI
is in agreement with the latter finding as supported by Bohlmann bands (12) at 2830cm® (as
isopropyl ester)., Reduction of VI with the Henbest iridium tetrachloride catalyst (13) resulted
in the axial alcohol as the major product (90%, single spot tlc as the isopropyl ester, m/e 511,

v;g, which was hydrolyzed to the hydroxy acid w which, on heating in benzene with cata-
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lytic amounts of methanesulfonic acid, cyclized to (i) methyldecinine. The overall yield of
crystalline I (R=Me) after "dry-colwsn® chromatography (14) on alumina is 35% from keto-acid
VI. The spectral properties of the synthetic material (ir in chloroform solution, nmr, mass
spec.) are identical to the compound obtained by methylation (Me, SO, /NaOH/dioxane) of natural
decinine (15).
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