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(+)~Maritidine (1) is a representative of the 5-10b ethanophenanthridine

class of Amaryllidaceae alkaloids.2 Many radioactive tracer experiments have
verified that alkaloids of this type are biosynthesized from L-tyrosine (,-\.,2) as
a precursor via the phenolic oxidative cyclization of O-methylnorbelladine (’2\31)3
Although several syntheses of,Z\LJ in its racemic modification have been reported:1

resolution is necessary to obtain an optically active objective. We now wish

to report the first, biogenetic-type, asymmetric synthesis of (+)-maritidine

(,];,) from L-tyrosine (2) using asymmetric cyclization.5 The synthetic route is
e
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The Schiff base (,9 , prepared from L-tyrosine methyl ester and isovanillin,

outlined in sheme I.

OH

was reduced with sodium borohydride in methanol to give the amine (2), mp 124.5-
125.5°, [a]g°+3.89°(MeOH), in 85% yield. Treatment of iwith trifluoroacetic
anhydride in pyridine followed by aqueous work-up afforded a 71% yield of the
N-trifluoroacetyl derivative (’_GV), glass, [a]go—75.6°(Me0H). Oxidation of L

with ferric chloride-DMF complex‘b

(10 hr at reflux in Etzo—water) gave, after
column chromatography, the para-para coupled spiro dienone (7), glass, [a]g°+
a4

146° (MeOH), ir 1753, 1692, 1667 cm-l, m/e 425, uv (MeOH) 213, 236, 280 nm, in
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14% yield. The dienone (Z) was methylated with MeI and t-BuOK in DMF to give
0,0~dimethyl dienone Eﬁg, mp 175.5-176.5°, [a]go+213° (MeOH) , ir 1750, 1695,

1665 cm T

, nmr 3.69, 3.75, 3.84 (three s, three OMe), molecular ion at m/e
439.1224(calcd 439.1242), in 25% yield. The dienone 222 was also prepared in
another way. Oxidation of‘g, glass, [algo-65.9° (MeOH) , prepared from L-
tyrosine methyl ester and veratraldehyde by the same procedure as with'g, using
thallium(III) trifluoroacetate6 in acetonitrile containing a small amount of
trifluoroacetic acid (3 hr at -23°, 21 hr at 25°) gave the spiro dienone ﬁf) in
67% yield. A decreased yield of oxidation was observed with methylene chloride
as a solvent.

Amidation oflglwith ammonia in methanol afforded the amide (;3), mp 226-
229° (dec.), [a}30+198° (MeOH), ir 1695, 1685, 1665 cm L, m/e 424, in 79% yield.
Removal of the N-~trifluoroacetyl group from ig (sodium hydroxide in aqueous
methanol at room temperature) resulted in spontaneous cyclization to give the
enone (11), mp 114-115°, [a]§0+98.6° (MeOH) , ir 1680 cm™ !, nmr 4.21(d, J=16 Hz,
H-6), 6.05 (d, J=10 Hz, H-2), 6.49 (s, H-7), 6.89 (s, H-10), 7.55 (4, J=10 Hz,
H-1), molecular ion at m/e 328.1436 (calcd 328.1423), in 41% vield. The stereo-
chemistry of %& was confirmed by the conversion of }& to (+)—maritidine.zc'4a
The diastereomer (ig) was not obtained. This asymmetric cyclization is highly
specific due to the difference in steric effects between the methylene group at
C-6 and the amide group at C-12 in i} and ;3.

Dehydration of the amide (%&) with phosphorus oxychloride in chloroform
and pyridine (under reflux for 20 min) afforded the nitrile ({3), viscous oil,
[«120+45.0° (MeoH), ir 2230, 1680 cm™l, m/e 310, in 62% yield. Reduction of 13
with sodium borohydride in methanol at -20° for 1 hr gave allyl alcohol (}3),
glass, [a]g°+z7.4° (MeOH), nmr ca. 4.4 (m, H-3), 5.86 (d, J=10 Hz, H-2), 6.37
(dd, J=10 and 2 Hz, H-1), 6.46 (s, H-7), 6.76 (s, H-10), m/e 312, in 67% yield.
Reductive decyanization of %3 was accomplished with sodium in liquid ammonia-
THF at -78° for 15’min7 to give (+)-epimaritidine (}E), mp 235.5-236.5°, [a]go+
136° (MeOH), nmr 3.79, 3.85 (two s, two OMe), ca. 4.4 (m, H-3), 4.40(4, J=17 Hz,
H~6), 5.76 (4, J=10 Hz, H-2), 6.43 (dd, J=10 and 2 Hz, H-1), 6.47 (s, H-7), 6.75

(s, H-10), molecular ion at m/e 287.1511 (calcd 287.1521), in 58% yield.
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Epimerization4a at C-3 of (+)-epimaritidine was accomplished by refluxing
;5 for 1 hr in 10% hydrochloric acid to give, after preparative tlc on alumina,

(+) -maritidine (1), mp 253-256°, [a]go+25.l° (MeOH) , nmr (DMSO—dG) 3.67, 3.72
~J
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(two s, two OMe), 4.24 (d, J=17 Hz, H-6), ca. 4.6 (m, H-3), 5.75 (d4d, J=10 and
2 Hz, H-2), 6.56 (s, H-7), 6.62 (d, J=10 Hz, H-1l), 6.88 (s, H-10), molecular ion
at m/e 287.1500 (calecd 287.1521), in 17% yield.

The melting point, optical rotation, and ir spectra (KBr) of this synthetic

(+)-maritidine agreed well with those reportedza'b

for the natural material.
Its tlc behavior and nmr spectra were also shown to be identical with those of
(f_)-maritidine.8
The first successful conversion of L-tyrosine to (+)-maritidine holds
promise for the asymmetric syntheses of various optically active Amaryllidaceae
alkaloids from optically active hydroxy phenylalanine derivatives.
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