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a b s t r a c t

A series of 6-aryl-5-(1-cyclohexen-1-yl)pyrrolo[2,3-d]pyrimidines 9a–q were obtained by the three-com-
ponent reaction between 6-aminopyrimidines 6, 7, 8, dimedone 2, and arylglyoxal 5a,b. The unexpected
cyclization process was established by NMR and X-ray diffraction measurements.

� 2010 Elsevier Ltd. All rights reserved.

The pyrrolo[2,3-d]pyrimidine ring system is a common motif in
several natural products and biologically active molecules.1a Re-
cently there has been a great interest in the synthesis of pyrrol-
o[2,3-d]pyrimidines due to their proven biological activity and
medicinal utility. A number of pyrrolopyrimidine derivatives struc-
turally related to toyocamycin, sangivamycin, and the seco nucleo-
sides of tubercidin have antiviral activity.1

As the pyrrolo[2,3-d]pyrimidine heterosystem represents a 7-
deazaanalogue of biogenic purine, it is an important class of com-
pounds possessing notable biological activity.2,3

We recently reported a three component one-step reaction of 6-
aminopyrimidin-4-ones 1 with dimedone 2 and benzaldehydes 3,

which yields pyrimido[4,5-b]quinolines4 4 via a simple, practical,
and a very regioselective procedure (Scheme 1).

In the course of our research aimed at the preparation of bioac-
tive nitrogen-containing heterocycles, we addressed the multicom-
ponent synthesis of fused pyrido[2,3-d]pyrimidines.5

We report herein an extension of this three-component reaction
with aminopyrimidines 1, dimedone 2, and arylglyoxales 5, which
yielded the formation of unexpected several pyrrolo[2,3-d]pyrimi-
dine derivatives 9a–q (Scheme 2, Table 1).

The structure of all new compounds was determined on the ba-
sis of their analytical techniques, 1D and 2D-NMR spectra, and MS,
which agree with the proposed structures. Single crystal X-ray dif-
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fraction analysis of compounds 9b6 was used to corroborate the
postulated structures.7

A possible mechanism route for the described three-component
reaction is outlined in Scheme 3. We consider that initially the
dimedone reacts with the arylglyoxal to give the intermediate 10.

The last one reacts with the 6-aminopyrimidine leading to the for-
mation of intermediate 11, which suffers the cyclation with loss of a
water molecule, to form final pyrrolopyrimidine 9. As an evidence of
this is the fact that the reaction of dimedone with phenylglyoxal led
to the formation of product 10, which was isolated and character-
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Table 1
Pyrrolo[2,3-d]pyrimidine derivatives

Entry Pyrimidine Product Mp (�C) % m/z

9a

HN

NH3CS NH2
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HN
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H

Ph

O

OH
280–282 50 395
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OHH3C 294–295 60 410
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