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SCHEME OF VASICINE SYNTHESIS’?2
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Urbana, Illinoils
(Receivad 4 November 1960)

ALTHOUGH syntheses of the alkaloid vasicine (peganine) (IV) have
been reported,3’*?5 the original facile scheme (I + II == III
—>» IV) proposed by Schlpf and Oechler,® based on implied bio-
genesis, has remained untested due to the unavailabilify of the
requisite precursor, Y-amino-a-hydroxybutyraldehyde (II). Ve
now wish to report the synthesis of the long-sought II (as 1its
diethyl acetal), which we required also in model syntheses of
hydroxylated pyrrolizidines,7 and its ready conversion to dl-
vasicine (IV) under mild conditions.
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p-Cyanolactaldehyde diethyl acetal, b.p. 87-88° /0.5 mm., nZ°
1.4344 (Found: C, 55.39; H, 8.85; N, 8.02. CgHysNOa requires:
C, 55.47; H, 8.73; N, 8.,09%), was formed from acrolein diethyl
acetal chlorohydrin,®’® or more conveniently from glycidaldehyde
diethyl acetal*® (70%4) with potassium cyanide in aqueous ethanol.
That epoxide ring opening had occurred in the desired manner'?
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was established by forming the tosylate of the cyanohydroxy-
acetal with E—toluenesulfonyl_chloride in pyridine and then
reducing the crude tosylate with lithium aluminum hydride in
tetrahydrofuran. Distillation of the residue afforded pure v-
aminobutyraldehyde diethyl acetal,®® b.p. 84-85° /ca. 12 mm.,
ni® 1.4260 (34% over-all) (Found: C, 59.33; H, 11.87; N, 8.51.
CgH19NO2 requires: C, 59.59; H, 11.88; N, 8.69%), which was
converted (85%) to. v-2,%-dinitrophenylaminobutyraldehyde di-
ethyl acetal, m.p. 53.5-54.5° (Found: C, 51.65; H, 6.59; N,
12,66. Ci4H21N30e requires: C, 51.37; H, 6.47; N, 12.84%), i-
dentical with the derivative obtained by reaction of 2,4-di-
nitrofluorobenzene (DNFB) with authentic Y-aminobutyraldehyde
in water at 4L0°, Reduction of the B-cyanolactaldehyde di-
ethyl acetal in ether with lithium aluminum hydride proceed-
ed smoothly to give the diethyl acetal of Y-amino~aehydroxy-
butyraldehyde (II) (63%), b.p. 77-78° /0.4 mm., nf® 1.4479
(Found: C, 54.22; H, 10.68; N, T7.T4. CgHi1sNOs requires: C,
54,21; H, 10.81; N, 7.90%); N-2,4-dinitrophenyl derivative,
m.p. 76-77° (Found: C, 48.95; H, 6.18; N, 11.94. C14H21NaO~
requires: C, 48.97; H, 6.17; N, 12.24%).

With Y-amino-tc-hydroxybutyraldehyde diethyl acetal in hand,
the synthesis of vasicine was readily accomplished, parallel
to the path leading to desoxyvasicine.®’1321% TLiberation of
IT from the diethyl acetal in dilute aquéous solution at pH
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2.5 at 85° during 35 minutes followed by reaction with o-am-
1nobehza1dehyde at pH 5.5 (aqueous phosphate buffer) for 3
days at room temperature gave an orange solution, which was
then stirred vigorously with palladium-on-barium-sulfate cata-
lyst under a stream of hydrogen at 60° for 1.5 hours. Basi-
fication and continuous ether extraction yielded (39% over-
all) dl-vasicine, m.p. 211-211.5° (slight dec., evac. cap.)
after recrystallization and sublimation at 160° /0.05 mm,
(Found: C, 70.33; H, 6.32; N, 14,80, C3Hi12N20 requires: C,
70.18; H, 6.43; N, 14.88%). This product was in everj way
identical with a sample of racemizedS l-vasicine.® Since
dl-vasicine has been resolved,'® the synthesis will also
provide the active forms. It may also be pointed out that
the simple combination of <Y-amino-a-hydroxybutyraldehyde

with substituted o-aminobenzaldehydes could lead to a varilety
of substituted vasilcines.
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