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A short synthesis of koniamborine, a naturally occurring
pyrano[3,2-b]indole

Ronald W. Clawson, Jr. and Björn C. G. Söderberg*
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Abstract—An expedient synthesis of the alkaloid koniamborine, the only to date isolated naturally occurring pyrano[3,2-b]indole is
presented. The key pyrano[3,2-b]indole forming step is a palladium-catalyzed reductive N-heteroannulation of 2-(4-methoxy-2-
nitrophenyl)-(4H)-pyrane-4-one.
� 2007 Elsevier Ltd. All rights reserved.
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Pyrano[3,2-b]indoles are relatively unknown and only
around 140 compounds, all but one synthetic, are
known. Some of the compounds have a significant
antiallergic activity.1 Pyrano[3,2-b]indoles have previ-
ously been prepared mainly from condensation of 1-(3-
hydroxy-1-methyl-1H-indol-2-yl)ethanones with diethyl
oxalate in the presence of a base.1

A novel alkaloid, koniamborine, was recently isolated
from aerial parts of Boronella koniambiensis a ruta-
ceous tree endemic to New Caledonia.2 The structure
of koniamborine was elucidated by spectroscopic means
including HMBC, HMQC, and NOESY NMR and
HRMS and determined to be 7-methoxy-5-methyl-pyr-
ano[3,2-b]indol-4(5H)-one. The unusual structure of
the alkaloid, to our knowledge the only pyrano[3,2-b]-
indole isolated from natural sources, peaked our interest
in its synthesis.

Palladium-catalyzed N-heteroannulation of 2-nitroaryl-
substituted alkenes using carbon monoxide as the
ultimate reducing agent is emerging as a powerful meth-
odology for the synthesis of a variety of indoles3 includ-
ing naturally occurring tjipanazoles,4 murrayaquinone,5

bauerine A,6 carbazole alkaloids,7 and mushroom
metabolites.8 This methodology has not previously been
used for the annulation of 2-(2-nitroaryl)-(4H)-pyrane-
4-one derivatives. The palladium-catalyzed N-hetero-
annulation methodology is related to the Cadogan–
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Sundberg reaction of 2-nitroarylalkenes using ternary
phosphites as the reducing agent. A single example of
this type of reaction of a 2-nitrophenyl-substituted fla-
vone has been reported (Scheme 1).9 This result encour-
aged us to employ the palladium-catalyzed reaction as a
key step toward koniamborine.

The synthesis of koniamborine started from commer-
cially available 4-methoxy-2-nitrobenzoic acid. Treat-
ment of this acid with thionyl chloride under standard
conditions gave the acid chloride 1 in almost quantita-
tive yield after recrystallization (Scheme 2).10,11 Forma-
tion of the c-pyrone moiety was achieved under basic
conditions using the procedure described in the same
year by Korreda and Akagi12 and Morgan and
Ganem.13 Thus, reaction of freshly prepared 1 with
the potassium enolate of 4-methoxy-3-buten-2-one gave
the expected c-pyrone 2 in 77% yield.14

Submitting 2 to the annulation conditions previously
used to prepare tetrahydrocarbazolones7 and 3-alkoxy-
indoles,3b bis(dibenzylidenacetone)palladium (6 mol %),
1,3-bis(diphenylphosphino)propane (6 mol %), and
NO2
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1,10-phenanthroline (12 mol %) in the presence of car-
bon monoxide, gave the expected pyrano[3,2-b]indole 3
in good yield.15 Finally, N-methylation using iodome-
thane furnished koniamborine in excellent yield.16

Analytical data (mp, 1H NMR, and 13C NMR) of the
synthetic material confirms the structure of koniambo-
rine as 7-methoxy-5-methyl-pyrano[3,2-b]indol-4(5H)-
one. 1H NMR data for both synthetic and isolated kon-
iamborine are summarized and compared in Table 1.
The 1H-resonances were shifted to a lower field by
0.04–0.07 ppm and the 13C-resonances were also at low-
er field by 0.1–0.4 ppm compared to the isolated com-
pound (see Ref. 16 for a 13C NMR comparison).

In summary, we have synthesized 7-methoxy-5-methyl-
pyrano[3,2-b]indol-4(5H)-one in 52% overall yield in
four synthetic steps from commercially available start-
ing material. Analytical data for this compound corrob-
orated the structure of the novel alkaloid koniamborine.
We have also shown that 2-(2-nitrophenyl)-(4H)-pyr-
ane-4-ones may be used as substrates in palladium-cata-
lyzed reductive N-heteroannulations.
Table 1. 1H NMR data of koniamborine
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da (ppm) Ja (Hz) Dd (ppm)

H-2 7.79 (7.72) 5.9 (6) 0.07
H-3 6.38 (6.32) 5.8 (6) 0.06
H-6 6.76 (6.70) 2.2 (2) 0.06
H-8 6.89 (6.83) 8.9, 2.2 (8, 2) 0.06
H-9 7.76 (7.69) 8.9 (8) 0.07
OMe 3.93 (3.89) 0.04
NMe 4.18 (4.12) 0.06

a Literature values in parenthesis.
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