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A Total Synthesis of the Pyrrolophenthridone Alkaloid
Oxoassoanine
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Abstract: Coupling of the Grignard derived from N-Benzyl-7-bromoindoline with an aryl
oxazoline leads to the title compound in good yield (Scheme 3). This methodology
provides a versatile route to the Pyrrolophenthridone class of alkaloids.

Oxoassoanine 1 and Pratosine 2a are representative members of the Pyrrolophenthridone
class of alkaloids. Isolated from various species of Amarilidacea,! several of these indole
alkaloids have been shown to possess significant biological activity. The best known of these is
Hippadine 2b which was shown to reversibly inhibit fertility in male rats.2a Other examples
include Kalbretorine 2¢ which axhibits antitumor activity2b and a related compound Ungeremine

3 that was shown to be active against some types of carcinoma.2¢

CH,0

1 - 2aR'=CH;,R?=H 3
2b R' = CH,-, R = H
2c R' = -CH,-, R? = OH

The Pyrrolophenthridones have previously been reached through a variety of synthetic
strategies,3 the most common involving formation of the ary! aryl bond through an inter or

intramolecular coupling reaction. Examples of this include use of a modified Suzuki coupling,3e
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Pschorr cyclization,39 and oxidative or reductive palladium catalyzed couplings.3a.3¢ Aithough
many of these methods are chemically succinct they typically suffer from low yields (10-50%) and,
in some cases, from a lack of versatility. Previous work in this group has demonstrated that aryl
oxazolines can be coupled with a wide range of aryl Grignards to give the corresponding biaryls in
good yield and with excellent regioselectivity.# Based on this precedent, we felt that a mild
oxazoline coupling to a 7-bromoindole derivative could provide a versatile entry into this class of
compounds (Scheme 1). We now report our initial findings which support our contention

concerning this sequence.
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Scheme 1

Lithiation of the Boc-protected indoline 4 and bromination with 1,2-ethylenedibromide
provided the 7-bromo compound 5 in ~ 60% yield (Scheme 2).5 It was found, however, that a 5 to
10% increase in yield could be obtained if 1,2-dibromotetrafluoroethane was used as the source
of electrophilic bromine. Removal of the Boc group with trifluoroacetic acid furnished the free

amine which was directly converted to the N-benzyl indoline 6 by butyllithium and benzyl bromide.
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a) sec-BuLi, TMEDA, THF, BrF2CCF2Br, -78° - 0°C (68%); b) CH2ClI2,
TFA (95%); ¢) n-BuLl, THF, BnBr, -78° - 0°C (99%).

Scheme 2
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The corresponding Grignard of bromoindoline 6 was then generated by treating 6 with
magnesium turnings in THF containing 1,2-dibromotetrafluoroethane as an entrainer.6 Grignard
formation was complete after 1 h as evidenced by VPC showing complete consumption of the
starting material. Addition of the oxazoline 7 followed by heating overnight led to the coupled
product 8 in a 71% yield.7 Heating a solution of the biaryl 8 in 10% ethanolic H2SO4 resulted in
partial hydrolysis of the oxazoline to the aminoester 9, which was trans-esterified to the methyl
ester 10 by treatment with methanolic sodium methoxide. In order to prepare for the final ring
closure to 1, the benzyl indoline 10 was hydrogenated using Pd/C and Hz (1 atm). At this point
the intermediate free amine spontaneously underwent acylation by the adjacent carbomethoxyl
group affording Oxoassoanine 1.8 Previous work has already shown that Oxassoanine can be
converted to Pratosine 2a by oxidation with DDQ,9 thus a route to the latter is now quite
accessible. Simple substituent variation of the starting oxazoline 7 should provide access to

further derivatized Pyrrolophenthridone alkaloids. Work in this area is in progress.
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a) Mg, THF, BrF2CCF2Br, t, 1h; b) 7, A, 12-15h (71%); ¢) 10% H2SO4/EtOH,
A, 24h; d) NaOMe/MeOH, A, 3h; e) Pd/C, HOAc, MeOH, H2 (1atm).
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56.2, 56.0, 46.4, 27.3; IR (CCly) 2966, 2940, 2909, 1643, 1606, 1518, 1479, 1265, 1210
cm-l,
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