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ACRIDONES FROM THE REACTION OF N-LITHIO ANTHRANILATES WITH BENZYNES.
A SHORT SYNTHESIS OF ACRONYCINE

*
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Faculty of Pharmaceutical Sciences, Nagasaki University
Bunkyo-machi, Nagasaki 852, Japan

The lithium salt of methyl N-methylanthranilate reacted with the
benzyne derived in situ from aryl halides to give a N-methylacridone
derivatives in a one-pot process. Using this method, a short synthesis
of acronycine has been achieved.
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1)

Since Hughes and coworkers in 1948 discovered acridones as alkaloidal constitu-

ents of certain Australia flora, the acridone skeleton has achieved a prominent
2)
the most widely used preparation involves acid-catalyzed cyclization of diphenylamine-
3) .

It is

position in alkaloid chemistry. Although there are many syntheses of acridones,

2-carboxylic acids, which are generally accesible by the Ullmann reaction.
known4) that small amounts of acridones are formed during generation of benzynes by
diazotization .of anthranilic acids. The acridones in these cases result from the
reaction of benzynes with undiazotized anthranilic acids. We report here a convenient,
regiospecific, single-step synthesis of N-methylacridones by the coupling reaction of
benzynes derived from corresponding halobenzenes with the lithium salt of methyl N-
methylanthranilate.

5)

In 1980, we reported on the tandem directed metalation synthesis of anthra-

quinones as illustrated in Chart 1 (Eq. 1). Ortho-lithiated benzamide (1) was treated
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with benzaldehyde gg) to give intermediate‘g. Product 3 was again lithiated with
sec-butyllithium to form dilithio species 4 which subsequently underwent intramolecu-
lar cyclization to afford product 5. Using this analogy, we envisaged that inter-
mediate 8, generated by the nucleophilic addition of the lithium salt of anthranilate
(6) to benzyne (7), should undergo similar cyclization to form the acridone skeleton
in a one-pot process (Chart 1, Egq. 2).

We have found that the lithium salt of methyl N-methylanthranilate easily reacts

with benzynes to give various N-methylacridones in good yield. The results are
summarized in the Table. Chloro, brome, and fluoro benzene derivatives may be used
as benzyne sources for this reaction. In the methoxy substituted halobenzenes, the -

regioisomer with stabilization of the intermediate lithiated species with inductive

and chelating effects of the methoxy group6) 7

was isolated as a major product.
For the generation of benzynes from halobenzenes, lithium N-isopropylcyclohexylamide
(LiICA)s) was found to be much more effectiveg) than lithium diisopropylamide (LDA)

and lithium 2,2,6,6~-tetramethylcyclohexylamide (LiTMP).
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Table. Synthesis of Acridones

Entry 10 11 LiIca 12 Yield
(mmol) R} rR? R® RY (mmol (mmol) RO R?2 (%)
1 2.5 lla H H cl H 2.5 6 l2a H H 67
2 2.5 11b H H Br H 2.5 6 12a H H 57
3 2.5 llc H H F H 2.5 6 12a H H 40
4 2.5 11d oMe  H c1 2.5 6 12p OMe H 30
5 2.5 lle OMe H H Br 2.5 6 12b OMe H 32
6 2.5 L&f OMe H Br H 5 8.25 %zp OMe H 50
7 2.5 %&9 OCH20Me H H Cl 5 8.25 L%g OCHZOMe H 37
8 2.5 %lb OMe OMe H cl1 2.5 6 {zg OMe OMe 36
9 2.5 1lh OMe OMe H Cl 5 ©8.25 124 OMe OMe 68

A typical experimental procedure is as follows: Methyl N-methylanthranilate
(10, 412 mg, 2.5 mmol) in tetrahydrofuran (THF) (5 ml) was added to the THF solution
(50 ml) of LiICA (6 mmol), prepared from n-butyllithium (6 ml, 6 mmol) and N-isopropyl-
cyclohexylamine (1 ml, 6 mmol), at -78°C under nitrogen. The mixture was stirred at
-78°C for 1 h, warmed to -10°C during 10 min, and then chlorobenzene (lla, 281 mg,
2.5 mmol) in THF (5 ml) was added to the mixture. This mixture was stirred at room
temperature for 12 h to yield 350 mg (67%) of N-methylacridone (;39) after flash
chromatography. This procedure was also used to synthesize of other acridones.

1-Methoxy-N-methylacridone (;EP)ZE' 10) was obtained using m-haloanisole (Entry 4 and
5) or o-haloanisole (Entry 6) as benzyne precursors. l,3—Diméthoxy—gfmethylacridone
(;gg)Zf' 11) yas obtained as a ‘'single isomer by the coupling reaction of methyl N-

methylanthranilate (%9) with 3,5-dimethoxychlorobenzene (;&p)(Entry 8 and 9).
Maximized yields are obtained when two eq of benzyne precursors are employed (Entry
6 and 9). Compared with previous procedures for N-methylacridone synthesis,z’ 3

our benzyne coupling reaction has the advantages of greater generality, convenience,
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and yield.
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We also demonstrate the utility of this method for the short synthesis of the
12)

naturally occurring alkaloid, acronycine. Acronycine is an acridone alkaloid

isolated from the bark of Acronychia bauri Schott, a scrub ash indigenous to Australia,

and it possesses a broad spectrum of antitumor activity against experimental neoplasmas
in laboratory animals. The key bromide (13) was easily synthesized from 7-hydroxy-

2,2—dimethyl—4—chromanonel3)
12m)

by three steps in 80% overall yield according to the
procedure of Blechert. Reaction of methyl N-methylanthranilate (10) with 6-bromo-
7-methoxy-2,2-dimethylchromene (13) gave acronycine (l6) directly in 41% yield, which

was identical with authentic materialll’ 129)

in melting point, and spectroscopic and
thin-layer chromatographic comparisons.
The results reported herein may have extensions for construction of other hetero-

atom ring systems.l4)
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