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(+)-isomatrine and (+)-matrine are tetracyclic lupin alkaloids isolated from the
plant Sophora flavescens. While little is known about the pharmacological
properties of (+)-isomatrine, (+)-matrine has shown anticancer activity and
have also been used for the clinical treatment of hepatitis B.

Most of the total synthesis had focused on matrine to date.
4 reports for matrine (2), 2 reports for allomatrine (3), and

no report for isomatrine (1)
Isomatrine (1) is the least thermodynamically stable isomer and its
isomerization to matrine (2) and (3) has been previously reported.

In 2022, both Reisman group and Sherburn group reported the total synthesis
of these diastereomers simutaneously. Both synthetic routes take advantage
of the thermodynamic stability trends of these three molecules.
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Retrosynthetic Analysis (Sherburn’s work)
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2) Geometries of (E)-alkenylzinc derivatives remains intact.
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Retrosynthetic Analysis (Reisman’s work)

Matrine biosynthesis
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(D) Reaction coordinate diagram
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Isomerization studies
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10 mol% Rh/C, 98 °C, 1 h 32% 60% 0% 0% 0%
10 mol% Pd/C, 98 °C, 2 h 15% 83% 0% 0% 0%
110 mol% PtO,, 98 °C, 15 min 6% 10% 10% 29% 14%
10 mol% Pt/C, 98 °C, 15 min 0% 1% 0% 55% 19%
110 mol% PtO,, 80 °C, 24 h 0% 18% 0% 33% 40%

“the first total synthesis of the lupin alkaloid (—)-sophoridine, and the shortest syntheses of
(+)-isomatrine, (+)-matrine, (+)-allomatrine, and (+)-isosophoridine reported to date”
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