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STUDIES IN SYNTHETIC PHOTOCHEMISTRY - II‘l

SYNTHESIS OF CHBLILUTINE AND SANGUILUTINE

8.V. Kessar, Y. P. Gupta, (Miss) K. Dhingra, G.S8.Shama and (Miss) 8.Narula
Department of Chemistry, Panjab University, Chandigarh~-16001% (India)
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A number of pentaalkoxy naphthaphenanthridine alkaloids
have been 1solated2 and over the past few years three types of atructurel3

have been proposedl"s »68  povever, recently Ishii et a1®

® have shown that
the methylenedioxy amide IX, secured through an unambiguous synthesis, 1is
identical with the material obtained on oxidation of chelirubine (VIIIc,
R4-R,=CH,0, 116-97 = CH,, R3=R5-H, RLF:OCH;,‘). We now report total synthesis
of the alkaloids chelilutine (VIIla, Ry=CHy, R,=Ry=0CH;,Ry=Rc=H,R¢-R,=CH,,
=Cl) and sanguilutine (VIIIb, By=CHy, R,=Ry=0CHy, Ry=Rc=H, Rg=R,=CH,, XaCl)
and confim that in the methoxy series also & similar oxygenation pattern is

present,

Since the established routes7 to naphthaphenanthridine
alkaloids seemed unsuitable for the synthesis of pentaoxygenated members,
a novel procedure for affecting the cruclal ar-ar linkage (IV->VII) has
been utilised in the present work, It is lmo\vtn8 that photolysis of aryl
halides in the presence of aniline derivatives leads to phenylation of thAe
base, presumably through sm electron transfer process, However, complex
mixture are obtained and yields, including the intramolecular case9, are
poor. We thought that the naphthylamine moiety may be more suitable for
such a reaction. Here, as compared to benzene, the lower ionisation
pot’.ent:l.aJ.“o could facilitate the electron transfer process (IV—, V). Purther,
the cyciisation step (VI-—»VII) also may be more competitive with side

reactions as it entails" a smaller sacrifice of resonance mery12’13.
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Irradiation of IV indeed gave the tetracyclic base VII smoothly as described
below.

Treatment of the Grignard reagent from 2,3,5-trimethoxy-
bromobenzene (readily obtained from 5-bromovanillin through a Baeyer-
Villiger oxidation and methylation) with dimethylformamide gave the aldehyde
]_:ﬂ' which on bromination in carbon tetrachloride afforded the bromo compound
11'% (g8 1BrO,, m.p. 106-6°). The Bchiff base obtained on its condensation
with 6,7-1:0t.harleznedioxynapl'ﬂ:.twfl.amine1 (IITa) was reduced with sodium boro-
hydride to get the compound IVa (CpqHyoBrNOg, m.p. 142-43°%), Irradiation
(% hrs, N,) of a 0.001M solution of IVa in acetonitrile-water (9:1)
containing sodium hydroxide (0,002 molar) with a 100 watt medium pressure
mercury lamp (pyrex filter) gave the phenenthridine ViIa (021H17N0~5, m.p.
183-5°, m/e 363 M%) in 50 % isolated yield. Conversion to the methosulphate
followed by crystallisation from dilute HC1l furnished the compound VIIIa,
m.p. 197-98° (decomp.), which was found to be identical with the alkaloid
chelilutd.no16 (undepressed m.m.p. 197-98°, same R, value in a number of

solvent systems).

Starting with the dimethoxynaphthylamine IIIb, a simjilar
sequence of steps gave the tetracyclic base VIIb (622521N05, m.p. 162°,
m/e 379 MY)., It was elaborated to VIIIb, m.p. 137-38%, identical with the

alkaloid sanglulutine16.

The above type photocyclisation was carried out with a
few other naphthyl substrates also. It was found that alkoxy substituents,
on either side, accelerate the reaction and preparatively bromides are
superior to chlorides as well as iodides. Curiously17, presence of air
during irradiation of IV increased the rate of its disappearsnce and of
product formation though not the chemical yield. This is not a consequence
of oxidation of IV to the corresponding Schiff base as the latter compound
wvas not detected during the reaction, Further, a separate experiment
showed it to be inert under the irradiation conditions. The synthetic

scope and mechanism of this photocye¢lisation are currently under
investigation.
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