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TOTAL SYNTHESIS OF (+)-CORYNOLINE AND {+)-6-OXOCORYNOLINE
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Abstract— The condensation of a-methyl-3,4-methylenedioxyhomophthalic anhydride (?)
with piperonylidenemethylamine (8) is utilized as the key step in a total synthesis of

(2)-corynoline (1) and {:}-6-oxocorynoline {2).

(i)-CorynoHne,1 {+)-corynoline (1),2 and 6-oxocorynoline (g)3 have been isolated from Corydalis
incisa. The structure 1 of (+)-corynoline was proposed in 1963 on the basis of extensive

chemical degradations, spectral evidence, and consideration of the biosynthesis.4’5

It was
subsequently confirmed by an X-ray analysis of the p-br‘omobenzoate.6 The absolute configuration
1 of (+)-corynoline was determined by chemical correlation with {(+}-l4-epicorynoline (§),2 whose
absolute configuration was established by X-ray ana]ysis.7 The enamide photocyclization reaction
was recently utilized as the key step in a total synthesis of {:z)-coryneline (]:).8 We have
lately been concerned with the possible extension of the methodology used in a synthesis of the
related benzophenanthridine alkaloid (:z)-chelidonine (3)g to the preparation of 13-methylated
benzophenanthridines including (i)-corynoline {1). The critical question in this regard was
whether or not the known reaction of homophthalic anhydrides with Schiff bases could be extended
to the methylated derivative 7, thus creating the new quaternary center at C-4 present in the
isoquinolone 9.

The trianion derived by treatment of 5 with three equivalents of lithium diisopropylamide in
tetrahydrofuran-hexamethyliphosphoramide at 0°C was methylated using methy] iodide. After acidic
work-up, the homophthalic acid 6 was isolated in 42% yield. Cyclodehydration of 6 in refluxing
acetyl chloride (6 h) gave the anhydride 7 1in 78% yield. Condensation of the anhydride 7 with
piperonylidenemethylamine (§) in methanol at room temperature for 1 h afforded the isoquinolone 9
{mp 238-240°C; NMR (CDC13—DM50-d » 3:1) & 9.67 (broad s, 1 H), 7.27 {d, 1 H, J = 8 Hz), 6.90 (d,
1 H, J =8 Kz}, 6.67 (m, 3 H), 6€.13 (m, 2 H), 5.77 (s, 2 H), 4.60 (s, 1 H}, 3.03 {s, 3 H), 1.77
(s, 3 H)] in 29% yield along with its trans diastereomer, which was also obtained in 66% yield.
The C-methyl group of % appears at lower field (6 1.77} than that of the trans diastereomer (s
1.37). The diastereomeric isomer of § exhibits NMR (CDC13—DMSU-56, 3:1) signals at & 9.33 (broad
s, 1 H), 7.38-6.33 (m, 3 H}, 6.95 {d, 1 H, J = 8 Hz), 6.72 (d, 1 H, J = 8 Hz), 6.20 (s, 2 H),
5.93 (s, 2 H), 4.92 (s, 1 H), 3.00 {s, 3 H), 1.37 (s, 3 H). The diazoketone 10 was obtained in
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80% yield when 3 benzene solution of the acid chloride of 9 was added dropwise to a solution of

diazomethane in diethyl ether at -10°C. Treatment of compound 10 with trifluoroacetic acid at
0°C for 10 min gave the benzophenanthridine 11 {mp 220-221°C) in 37% .\('iem.10 Reduction of 11
with Tlithium aluminum hydride in tetrahydrofuran at room temperature for 17 h afforded

(£)-corynoline (1, mp 216-217°C, litl 1

mp 216-217°C) in 69% yield. The 470 MHz "H NMR spectrum of
our synthetic (t)-corynoline is identical with that of an authentic samp1e.11 Subjection of
compound 11 to sodium borohydride in refluxing methanol for 1 h gave {*]-6-oxacorynoline (2, mp
310-312°C). The 470 MHz 1H NMR spectrum of our synthetic (#)-6-oxocorynoline (2) aiso compares

favorably with that of the naturail prodm:t.12
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