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Abstract—A new pyrimidine based scaffold has been developed by three-component solid-phase syntheses. The utility of scaffolds
was demonstrated by synthesizing libraries of 80 substituted pyrimidines 12(a–p), 13(a–p), 14(a–p), 15(a–p), 16(a–p). Among 80
compounds screened, six compounds, 12i, 13c, 14d, 14e, 14o, and 15d showed in vitro activity against Mycobacterium tuberculosis
(MABA) at a concentration of 50 and 25 mg/mL # 2002 Elsevier Science Ltd. All rights reserved.

Mycobacterium tuberculosis, which causes tuberculosis,
is the greatest single infectious disease cause of mortal-
ity worldwide, killing roughly two million people
annually. Estimates indicate that one-third of the world
population is infected with latent M. tuberculosis. In
1993, the World Health Organization (WHO) declared
TB ‘‘a global emergency’’, and it is disappointing that
the latest figures show that more people died from TB in
1995 than in any year in history. The statistics show a
depressing eight million new cases and a death toll of
three million a year, the highest from a single infectious
agent. Over 95% of cases are in the developing world.
In addition, about a third of the world’s population
harbours a dormant M. tuberculosis infection, repre-
senting a significant reservoir of disease for the future.
The synergy between tuberculosis and the AIDS epi-
demic, and the surge of multidrug-resistant clinical iso-
lates ofM. tuberculosis have reaffirmed tuberculosis as a
primary public health threat .1�12

In search of new antituberculosis drugs with the help of
combinatorial chemistry, we have synthesized combina-
torial libraries of tetrasubstituted pyrimidines as anti-
tuberculosis agents using three-component reactions, as
part of our ongoing programme devoted towards the

development of efficient molecularly diverse hetero-
cycles as anti-infectious agents.13�18 We have con-
centrated our attention on pyrimidine derivatives due
to their broad range of useful properties such as anti-
allergic,19 antitumour,20 antipyratic21 anti-inflamma-
tory,21 and antiparasitic activities.15 Previously, we
reported the solid-support synthesis of quinolones,22

pyrimido[4,5-d]pyrimidines and substituted pyr-
imidines.23,24 In an extension of previous studies on the
generation of diversity on solid-support-bound pyr-
imidines we found certain limitations. These limitations
in the generation of combinatorial libraries for lead
optimization for pyrimidine synthesis were because of
the less reactive nature of substituted groups on pyr-
imidines under mild conditions.23,24 Because of this, we
sought for an alternate synthesis of substituted pyr-
imidines. Treating support-bound thiouronium salt 1
with ethyl cyanoacetate and aromatic aldehydes yielded
highly diverse substituted pyrimidines25 due to the
incorporation of aldehyde residue at position 6 and
nucleophilic cleavage of the sulphones by different
amines at position 2. This provided a very good centre
for diversity for producing large libraries for lead iden-
tification and lead optimization. In conclusion, we
report structurally diverse new pyrimidines on solid
support having 2-substituted alkyl/aryl alkyl/cycloalkyl
amines and 6-substituted aryl/substituted aryl. Further,
the 4,5 centre can also be utilized for combinatorial
purposes and large libraries can be synthesized for new
lead identification in the area of tuberculosis. In the
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present studies, we have successfully synthesized a
library of 80 compounds in satisfactory yield (80–90%).
Among 80 compounds screened, six compounds, 12i,
13c, 14d, 14e, 14o, and 15d showed in vitro activity
against M. tuberculosis.

General Experimental Procedure

Polymer-bound thiouronium salt 1 was prepared under
standard conditions23,26 by reacting thiourea with
Merrifield resin in DMF at 80 �C. Compound 1 (0.8
mmol/g) was reached with ethyl cyanoacetate (8 mmol)
and different substituted aromatic aldehydes (8 mmol)
and K2CO3 (10 mmol) in DMF at 80

�C for 24 h, shak-
ing27 by using an advancetech organic synthesizer 496�
at 300 rpm. The mixture was then washed successively
with DMF (30 mL, three times), CH2Cl2 (30 mL, three
times) and methanol (30 mL, three times) to yield
2–6. The resin loaded compounds 2–6 were oxidized
with 1.2 equiv of m-CPBA in CH2Cl2 to give sulphones
7–11, which were subjected to cleavage with different
amines in CH2Cl2 at 40

�C for 10 h leading to final
products 12(a–p), 13(a–p), 14(a–p), 15(a–p), and 16(a–p)
(Table 1).

After cleavage, all products were obtained in >90%
purity as determined by integration of 1H NMR signals
and TLC (Scheme 1). All compounds were character-
ized by spectroscopic analysis.29

Biological Activity

All the compounds were tested against M. tuberculosis
H37Ra cell viability (MABA) according to the
method reported by Collins et al.28 at two final con-
centrations, 50 and 25 mg/mL. The library of 80 com-
pounds was tested. Among them, six compounds 12i,
13c, 14d, 14e, 14o, and 15d showed in vitro activity
against M. tuberculosis at a concentration of 50 and
25 mg/mL.

Scheme 1. Reagents and conditions: (i) NCCH2.COOC2H5, aromatic aldehyde, K2CO3|DMF 80�C, 30 h; (ii) MCPBA, CH2Cl2, rt, 18 h; (iii)
amines, CH2Cl2, 40

�C, 10 h.

Table 1.

a R=NH(CH2)3CH3 j

b k

c l R=NHCH(CH3)(CH2)3NEt2

d R=NH(CH2)7CH3 m

e R=NH(CH2)2CH3 n

f o

g R=NH(CH2)2OH p

h

i
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Conclusion

We have identified some new anti-Mycobacterium
agents. These new agents can be further utilized for lead
optimization purposes and can be new leads for tuber-
culosis chemotherapy. We have also observed that the
presence of pyridine at position 6 along with heptyl,
morpholinyl and propyl amines at position 2 (14d, 14e,
14o) is very crucial for anti-Mycobacterial activity. The
aryl group at position 6 along with piprazinyl, cyclo-
heptyl and heptyl amines at position 2 (12i, 13c, 15d) is
important for anti-tuberculosis activity.
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