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Synthesis of bis(indole)-1,2,4-triazinones
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Abstract—A facile method for the synthesis of para- and meta-substituted bis(indole)-1,2,4-triazinones is presented. Our approach
to access these triazinones involves a cyclocondensation reaction between amidrazone and ketoester functionalities. The structures
of these interesting compounds were established unambiguously by X-ray crystallography.
� 2005 Elsevier Ltd. All rights reserved.
Over the past several decades, the search for natural
products in marine environments has led to the discov-
ery of a number of biologically active bis(indole) alka-
loids.1 These compounds, as well as many unnatural
analogs, have shown promise as leads for the develop-
ment of novel cancer therapies. In conjunction with an
ongoing research program involving the synthesis of bis-
(indole) natural products, in 2002 we reported a simple
method for the preparation of bis(indole)pyrazinone 12

via the cyclocondensation of ketoaldehyde 2 with ami-
noamide 3 (Scheme 1).3 We then wondered if a similar
approach involving the cyclization of amidrazones (5)
and ketoesters (6) could be used to prepare
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Scheme 1.
bis(indole)triazinone derivatives (4), which, to the best
of our knowledge, have not yet appeared in the litera-
ture. Herein, we report the successful implementation
of this strategy to access both para- and meta-substi-
tuted bis(indole)triazinone scaffolds.

Although indole-ketoesters are well known in the litera-
ture, indole-amidrazones are not. Therefore, our initial
goal was to develop a simple synthesis of indole-amid-
razones, and then utilize those amidrazones to access
bis(indole)triazinones. The preparation of unsubstituted
indole-amidrazones turned out to be relatively straight-
forward (Scheme 2). Beginning from commercially
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available indole (7), we were able to access cyanoindole
8 in three steps using a known protocol.4 Then, simply
treating 8 with sodium hydrazide in refluxing THF affor-
ded the desired amidrazone (9)5 in good yield.6

In the cyclocondensation reaction, exposure of amidraz-
one 9 to ketoester 107 in the presence of MgSO4 in meth-
anol,6 followed by reflux in DMF, afforded the desired
p-triazinone product (11) in 68% yield (Scheme 3). m-
Triazinone 12 was also formed, although in low yield.8

After separation by silica gel chromatography, the C–
C connectivity of each of the triazinone products (11
and 12) was determined by single crystal X-ray diffrac-
tion studies.9

We also prepared the corresponding 1-methylated cycli-
zation starting materials, methylamidrazone 1310 and
methylketoester 14 (Scheme 4).11 When these com-
pounds were reacted under similar conditions to those
described above, triazinone formation proceeded read-
ily. However, the product distribution favoured m-meth-
yltriazinone 16 over p-methyltriazinone 15.12 This
reversal in selectivity is presumably due to the electron
donating effect of the N-Me group on the ketone func-
tionality of 14, thereby altering its reactivity.
Scheme 3.
Structural assignments for N-methyl derivatives 15 and
16 were made by correlating 1H NMR and TLC data
with data for the corresponding N–H compounds (11
and 12, respectively). In addition, p-methyltriazinone
15 was treated with allyl bromide under phase transfer
conditions to afford allyl derivative 17 (Scheme 5).13

X-ray diffraction analysis of a single crystal revealed
the C–C connectivity of allyl species 17 and confirmed
that triazinone 15 was para-substituted.9

In summary, we have developed a facile approach to
prepare bis(indole)triazinones via cyclocondensation
reactions between indole-amidrazones and indole-keto-
esters. By altering the protective group on the indole
nitrogen, it is possible to favour either para- or meta-
substituted products. Biological evaluation of the
bis(indole)triazinone products is currently underway.
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