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Abstract—A one-pot synthesis of 6-mercaptopurines from 4,5-diamino-6-chloro-pyrimidine, an aldehyde and elemental sulfur is
presented. The key advantage of this procedure is that it utilizes the in situ generated H2S to convert the chloro to a mercapto
group.
� 2004 Elsevier Ltd. All rights reserved.
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Scheme 1.
In the past two decades, 6-mercaptopurine (6MP) and
its analogues have been a synthetic target for SAR
programs in therapeutic areas of cancer,1 viral infec-
tions,2 and in CNS as ligands for benzodiazepine
receptors.3 In one instance, there has been a report of it
being clinically used in the treatment of leukemia.1 In
these reports, thiopurines are obtained by treating
chloropurines with thiourea,1;3;4 NaSH/EtOH,2 and in
some cases with H2S/base.

5 These methods can be
undertaken for small scale synthesis (milligram to gram
quantities). However, they may not be very attractive in
larger scales due to the associated problems with stench
in laboratories and surroundings.

We have discovered a simple, one-pot conversion of 4,5-
diamino-6-chloropyrimidines such as 1a to 6-mercapto-
purines such as 2a (Scheme 1).6;7 The reaction consists of
heating a mixture of pyrimidine 1a, 3-methoxybenzal-
dehyde, and an equimolar amount of sulfur in DMF to
90–100 �C for 17 h. Work-up involves addition of water,
and product isolation by filtration and drying. In this
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one-pot conversion, the first step could either be the
formation of dihydro derivatives of imidazopyrimidine8

or a thioamide9 before leading to the chloropurine and
onwards to thiopurine via an SNAr displacement of the
chlorine by the in situ generated H2S.

10

Mercaptopurines were characterized by chemical and
analytical methods. Mercaptopurine 2a was methylated
under standard conditions to afford the thiomethyl-
purine 3a in 82% yield. The LCMS of the mercaptopu-
rine 2a showed a very characteristic MHþ corresponding
to the 34S isotope with the expected intensity to that of
the MHþ of natural 32S.

The generality of the one-pot conversion of 4,5-
diamino-6-chloropyrimidines to thiopurines was
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Table 1. Yields of thiopurines
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Entry R1 R2 Yield (%)a

1 C6H13 Ph 82

2 Ph 70

3 Ph 65

4
O

N
Ph 81

5 Ph 89

6 H Ph 89

7
N

70

8 N 93

9 45

10 H F3C 18

aCrude yields after isolation.
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demonstrated by synthesizing thiopurines from a variety
of chloropyrimidines and aldehydes, respectively, as
shown in Table 1. From the table, it is clear that the
yields in the synthesis depend only on the type of alde-
hyde independent of whether N-9 was substituted or
not, as in entry 6 (R1 ¼H) versus entries 1–5
(R1 ¼ alkyl). Thiopurines derived from aliphatic alde-
hydes (entries 9 and 10) were obtained in low yields
possibly due to the inherent inefficiency of imidazole
formations from aliphatic aldehydes.

Our discovered method uses an in situ generated H2S
for the conversion of the chloro to the mercapto
group thereby avoiding any offensive odor in the
laboratory. In conclusion, we have discovered a sim-
ple one-pot conversion of 4,5-diamino-6-chloropyr-
imidines to 6-mercaptopurines in good to high
chemical yields. We are currently exploring further
utility of this methodology and the results will be
reported in due course.
Supplementary data available Spectral data (1H, 13C and
LCMS-ELSD) for 2a. The supplementary data is
available online with the paper in ScienceDirect.
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