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Structural Establishment of Chelilutine Due to the Chemical
Correlation with Nitidine and Isoarnottianamide®

Chelilutine (2) was chemically correlated with nitidine (6) and isoarnottianamide (5).
The practical method for synthesis of the fully aromatized O;-benzo[c]phenanthridine
alkaloid was established.
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The natural occurrence® of fully aromatized Oj-benzo[c]phenanthridine alkaloids has
been known in Papaveraceous plants. In the previous paper,® we reported the structural
establishment of chelirubine (bocconine) (1) and tentatively proposed the formulae (2), (3),
and (4) for chelilutine, sanguirubine, and sanguilutine, respectively. In this proposal, how-
ever, there was no reasoning for determination of the species of alkoxy groups at C, and Cyand
at Cg and C, on the structures? of chelilutine (2) and sanguirubine (3), because the reported
physical data2? for these alkaloids gave no decisive answer on this matter. In this communica-
tion, we wish to show definite chemical evidences for their structures due to chemical correlation
of chelilutine (2) with isoaronottianamide® (5) and nitidine (6).

In the course of studies on the chemical constituents of Rufaceous plants, we® recently
isolated some new amides from several plants (Xanthoxylum). These new amides were suppos-
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1: 2R=CHs, R1+Ry=0CH:0, Rs=H, Ry=0CH; 5: R=H, Ri=R;=0CH;, R;=H
2: 2R=CH2, R1=R2=R4=OCH3, R3=H 8: R=H, R1=H, R2=R3=OCH3
3: R=CH;, R;+R:=0CH,0, R3=H, R4=0CHj; 10: R=CH;s, Ri=R;=CHj;, R3=H
4: R=CH3, R1=R2=R4=OCH3, R3=H 14: R=CH3, R1+R2=OCH20, R3=H
6: 2R=CH2, R1=R4=H, R2=R3=OCH3
7: 2R=CH2, R1 =R2=OCH3, R3=R4=H

9: X or Y=NHCHO or H

11: X=H, Y=N(CH;)CHO

12: X+Y=0

13: X=H, Y=NHCH;
Chart 1
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ed to be formed by Baeyer-Villiger like oxidation of the immonium group of quaternary O,-
benzo[c]phenanthridine alkaloids in a plant. According ‘to this assumption, we® treated
nitidine (6) and chelerythrine (7) sulfate with m-chloroperbenzoic acid (m-CPBA) in hexameth-
ylphosphoric triamide (HMPA) and obtained the corresponding amides which were identified
with the sample of naturally occurring isoarnottianamide (5) and arnottianamide (8), respec-
tively. At this stage of our studies, we were interested in examination of Bischler-Napieralski
reaction of these new amides, though all trials” to B1sch1er—Nap1eralsk1 reaction of the aliphatic
formamide (9) were failed.

Treatment of 5 derived from 6 by the reported method® with Rodionow reagent® gave the
trimethoxy formamide (10), colourless prisms, mp 212—214°, CyHyNOg» [IR » (Nujol)
cm~1: 1670 (C=0); NMR (CDCl,) é: 2.94 (3H, s, NCH,), 3.68, 8.79, and 3.92 (each 3H, s, OCH,),
8.08 (1H, s, NCHO)], in 79.39%, yield. ‘

Refluxing this formamide (10) with POClg in CH4CN for 1 hr afforded a cyclized product
as chloride, orange fine needles, mp 184—186°, in 55.9%, yield. This compound was identified
with an authentic sample of chelilutine (2) chloride, mp 186—192° (lit.2®) mp 197—198°), by
direct comparison.

The success of the Bischler-Napieralski cyclization of isoarnottianamide (5) would offer
a promising prospect of synthesizing the fully aromatized Os-benzo[c]phenanthridine alkaloids,
if the dehydrogenation of the formamide!® (9) or its N-methyl derivative (11) were successfully
achieved. Treatment of the ketone (12) with CHy;NH, and TiCl,2V followed by reduction
with NaBH, in DMF-MeOH gave the cis-secondary amine (13), colourless prisms, mp 156—
158°, CoyH,y NOg® in 82.4%, yield. The secondary amine (13) was treated with chloral to give
the cis-NCHj-formamide (11) as colourless prisms, mp 236.5—239°, Cy,HyyNOg® [IR » (Nujol)
cm-1: 1655 (C=0); NMR (CDCl,) 6: 2.46 (3H, s, NCH;), 7.64 (1H, s, CHO)], in 86.6%, yield.

The NCH;-formamide (11) was dehydrogenated with DDQ in benzene to give the desired
formamide (14) as colourless prisms, mp 238—240°, Cy,H,;,NO¢® in 74.7%, yield.

The aromatized formamide (14) was treated with POCl, in CH,CN gave red purple needles,
mp 299—302° (lit.2» mp 282—283°), in 30.8%, yield. This material was completely identical
with an authentic sample of chelirubine® (1). These results provide us a practical method
for synthesis of the fully aromatized Oz-benzo[c]phenanthridine alkaloid which has an interest-
ing pharmacological activity.1®
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