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Abstract — Total synthesis of optically active xylopinine (11}

was achieved by irradiation of the enamide (4) as a key reaction.

In the synthesis of a wide range of alkaloids, a photolysis of enamides has been

1-3

proved to be a very powerful tool, and the reaction mechanism, shown in scheme

1, has also been investigated in details.4 A [1,5]-sigmatropic rearrangement of a
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photo-cyclised preduct (A) leads to a lactam (B), whereas oxidation provides a
dehydro-lactam (C). Though optically active isoquinoline alkaleids, 1.e. (s}-
laudanosine and (s)-reticuline, have been synthesiseds’6 by the asymmetric Pictet-
Spengler reaction (1,3-asymmetric inducticon) of L-phenylalanine derivatives with
sodium glycidates, the photochemical asymmetric induction in the synthesis of isc-
quinoline alkaloids has not been reported up to date. On a consideration of these
reactions, 1t would be a reasonable assumption that the 1,3-asymmetric induction
would cccur during the photolysis of the enamide prepared from an optically active
amino acid, followed by a [1,5]-sigmatropic rearrangement. Thus, the requisite
enamide (4) was prepared as follows. Treatment of L-3,4-dimethoxyphenvlalanine (1)7
with acetic anhydride in pyridine afforded the amide (2), which was then c¢vclised
with phospheryl chloride in acetonitrile at 60°C to give the 3,4-dihydro-1-methyl-
1soquinoline (3), The enamide {4) was synthesised by treatment of 3 with 3,4-
dimethoxybenzoyl chloride according to Ninomiya's method.l Irradiation ef a solution
of the enamide {4) in benzene with a high-pressure mercury lamp equipped with a

Pyrex filter at room temperature for 5 h furnished the 8-oxoprotoberberine (5}835

a main product in 73.3 % yield. Treatment of the lactam (5) with phosphoryl chloride
gave the guaternary chloride, which without isclation was reduced with sodium boro-
hydride in methanol to give the amine (6) in 88.8 % yield. Removal of the Cl-unit

at the C6-position from 6 was achieved by adoption of Yamada's procedures’6 with
slight modification, The ester (6) was hydrolysed with sodium hydroxide in ethanol
to the carboxylic acid (7}, which was then converted to the amide (9) via the cor-
responding mixed anhydride (8) in 45,1 % over-all yield from 6., Dehydration of the
amide (9) with phosphorus pentoxide and celite in pyridine afforded the nitrile {10),
whose decyanation with sodium borohydride furnished xylopinine (11), m.p, 160 - 163°C
(EtOH) [o:]D -281°% (¢ = 0,19, CHClS) [lit.,9 -207° (CHClS)] in 66.1 % yield.

Thus, the synthesis of optically active xylopinine (optical purity 94.7 43 (11)

was achieved by an irradiation of the enamide (4), and this 1s the first application
of 1,3-asymmetric induction in photolysis to the 1soquinoline alkaloid synthesis.

Thermolysis of the optically active enamide {4) is alsc uander investigation.
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