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A NEW APPROACH TO C-9 HYDROXYLATION OF N{6)-SUBSTITUTED ELLIPTICINE

*
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Abstract - 6-Methylellipticine 1s converted to the corresponding 9-hydroxy derivative
via a reaction sequence 1nvolving selective C-9 formylation followed by a Baeyer-
Villiger rearrangement.

Sevearal reports‘;a—e suggest that the mechanism of antitumour activity of ellaipticine (1a)

is associated with an initial hydroxylation of the C-9 pesition of the pyridocarbazole nucleus.
S-Hydroxyellipticine (1b) is a metabolite which displays higher actlvity2 than ellapticine.

The c¢linically employed anticancer drug elllptlnlumR 18 9~-hydroxy-N-Z-methylellipticinium

acetate (2)3a’b- Many of the chemical syntheses of 9-hydroxyellipticine utilize an appropriately
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protected hydroxylated aromatic starting material @ b. To cur knowledge there is only cne

report in the literature which describes the synthesis of 9-hydroxyellipticine (12)5 from
ellipticine {1a) itself, albeit in low overall yield. The development of a facile procedure

for the introduction of a hydroxyl group at the C-9 position of ellipticine and its derivatives

1s of practical value in the synthesis of potentially active ellipticine derivatives. In this
communication we describe such a method.

The strategy for introduction of the hydroxyl group in la recognized that the C-9 and’

possibly the C-7 positions of the molecule are potential sites of electrophilic attack.

It was projected that a selective C-9 acylation of suitably protected 1a followed by a Baeyer-
Villiger rearrangement, should constitute a simple sequence for an overall hydroxylation process.
To test the feasabilaity of this procedure, a model study was carried out using N{9)-methylicarbazole
(gg). The formylation of 3a, employing Vilsmeyer condlt1ons'(DMF, POC13, 100-110°C) resulted in

a selective reaction at C-3 and formation of EEF in practical yields (n 60%). The latter compound
could be conveniently converted into the corresponding hydroxy derivative §57 (90%) by treatment
with HZOZ (ag. 35%) 1n the presence of a01dB.

Having achieved the hydroxylation of 3a we turned our attention to the ellipticine system and
chose as the substrate 6-methylellipticine 1c, which has been described by usga and othersgb’c.
Compound 1c¢ underwent electrophilic substitution at €-9, exclusively, upon reaction with a variety

of reagents10. In the context of the present study, the formylation of ic, by reaction with

ClcH,oHCl,, (AlCl,, CH,.C1

5 2 3 2C1,0 0°), followed by hydrolysis, proceeded in excellent overall yield

(> 90%). The structure of 9-formyl-6-methylellipticine 14 followed from its spectral data11.
The rearrangement of 1d to 9-hydroxy-6-methylellipticine 12j2 proceeded smoothly (> 90%} upon
reaction with hydrogen peroxide (ag. H

35%, H 504, MeOH). It 1s noteworthy that under these

2% 2
conditions the pyridine nitrogen {N-2) 1s not oxidized.
The hydroxylation procedure described in this communication :s potentially applicable to the

synthesis of a variety of 9-hydroxyellipticine derivatives.
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