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A series of 2-amino-4-aryl-6-ferrocenyl pyrimidines have been
synthesized using cyclocondensation of 3-aryl-1-ferrocenyl-2-
propen-1-ones with guanidine hydrochloride in basic medium.
The synthesized compounds have been tested for their
antibacterial activity against Staphylococcus aureus and Escheria
coli.
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The discovery of ferrocene'” in 1951 sparked off a
truly remarkable interdisciplinary research activity.
Since then ferrocene and its derivatives have been
immensely exploited for their potential applications in
diverse fields such as homogeneous catalysis’,
organic  synthesis, supramolecular  chemistry®,
biosensors’, medicinal chemistryf"8 and materials
science’. It is now well established that ferrocene
functionalized organic compounds often exhibit
unexpected biological activity owing to different
membrane permeation properties and anomalous
metabolism'®. Owing to the resemblance of ferrocene
to benzene, the substitution of the latter by the former
in a biologically active compound is expected to
induce dramatic change in properties like charge
distribution, solubility and hydrophobicity. The
stability and non toxicity of ferrocenyl group in
aqueous and aerobic media has made it an ideal
candidate for use in drug designing. With this
background, the incorporation of one or more
ferrocene units into a heterocyclic ring has become a
relevant strategy of research in the communities of
both organometallic chemists and biologists in
expanding the potential applications of heterocyclic
compounds. The past few years have seen a
tremendous boost in ferrocene functionalized
heterocyclic chemistry, as an avalanche of research
activity has been directed towards this end''™"’.

Pyrimidine is a fundamental part of nucleic acids
and has been associated with a number of biological
activities'®. Aminopyrimidine constitutes one of the
important classes of pyrimidines and its various
derivatives have displayed interesting antibacterial'’,
antitumor'® and HIV-I inhibiting activity'®. Also, the
pyrimidine and aminopyrimidine structures are
frequently occurring motifs in commercially available
drugs such as anti-atherosclerotic aronixil, anti-
histaminic thonzylamine, anti-anxiolytic buspirone,
anti-psoriatic enazadrem, and other medicinally
relevant compounds.

A survey of literature reveals that no synthesis of
ferrocene functionalized aminopyrimidines has been
reported though a number of reports have been
published which describe the synthesis of various
ferrocene functionalized heterocycles.

In this communication, is reported the synthesis of
some novel 2-amino-4-aryl-6-ferrocenyl pyrimidines
by the base induced condensation of various 3-aryl-1-
ferrocenyl-2-propen-1-ones (ferrocenyl chalcones)
with guanidine hydrochloride.

Results and Discussion

As a trial case, a mixture 1-ferrocenyl-3-phenyl-2-
propen-1-one (1 mmole), guanidine hydrochloride
(1.5 mmole), NaOH (4.5 mmole) and 20 mL alcohol
was refluxed on a waterbath. After completion of the
reaction (monitored by TLC), the reaction mixture
was poured into ice cold water (50 g). After stirring,
the desired aminopyrimidine separated out which was
filtered and dried. Purification by column
chromatography over silica gel using pet ether - ethyl
acetate mixture (9:1, v/v) as eluent afforded the
corresponding 2-amino-6-ferrocenyl-4-phenyl pyrimi-
dine in 71% yield.

Propelled by these encouraging results, the
reactions were then performed between a variety of 3-
aryl-1-ferrocenyl-2-propen-1-ones and guanidine
hydrochloride (Scheme 1) and the results are
summarized in Table I.

As shown in Table I, both the substituted phenyl
ring and heterocyclic ring containing ferrocenyl
chalcones reacted efficiently with guanidine
hydrochloride to yield the title compounds. In all the
cases, the reaction proceeded smoothly to give
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indicating the formation of the desired compounds.
The '"H NMR data of synthesized compounds confirm
the supposed structures in a straightforward manner.

Biological evaluation

The compounds 3a-i were screened for their
antibacterial activity in vitro against Staphylococcus
aureus and Escheria coli by disc diffusion method.
Surprisingly, none of the compounds 3a-i showed any
significant activity (data not shown). The other
biological activities such as antimalarial and
antihypertensive are being tested and the results will
be presented in the future.

Experimental Section

Melting points were determined in an open
capillary and are uncorrected. IR spectra were
recorded on Perkin-Elmer spectrum one FTIR
spectrophotometer using KBr pellets. 'H NMR
spectra were recorded on Varian (300 MHz)
instrument using CDCl; as solvent and TMS as
internal reference. Mass spectra were recorded on a
Shimadzu QP2010 GCMS with an ion source
temperature of 200°C.

3-Aryl-1-ferrocenyl-2-propen-1-ones  la-i  were
prepared by base catalyzed Claisen-Schmidt
condensation of l-acetyl ferrocene with different
aldehydes following the literature procedure™. All
other chemicals were obtained from the local
suppliers and were used as received.

General procedure for the preparation of 2-amino-
4-aryl-6-ferrocenyl pyrimidines, 3a-i

A mixture of 3-aryl-1-ferrocenyl-2-propen-1-one (1
mmole), guanidine hydrochloride (1.5 mmole),
sodium hydroxide (4.5 mmole) and 20 mL ethanol
was refluxed for the required time (Table I). The
mixture was poured into ice cold water after
completion of the reaction. The formed solid was
separated by filtration, dried and purified by column
chromatography over silica gel with the solvent
system ethyl acetate/petroleum ether.

Spectroscopic data of synthesized compounds
2-Amino-6-ferrocenyl-4-phenyl pyrimidine, 3a
Brown solid; m.p. 143-45°C; IR(KBr): 3455, 3355,

2924, 1630 cm™; "H NMR (300 MHz, CDCLy): § 4.09

(s, 5H), 4.47 (s, 2H), 4.96 (s, 2H), 5.09 (bs, 2H), 7.06
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(s,1H), 7.23 (s, 3H), 7.45 (s, 2H): MS (EI): m/z 355
(M"). Anal. Caled for C,0H;,NsFe: C, 67.62; H, 4.82;
N, 11.82. Found: C, 67.53; H, 4.86; N, 11.85%.

2-Amino-6-ferrocenyl-4-(furan-2-yl)pyrimidine, 3b

Reddish brown solid; m.p. 122-24°C; IR(KBr):
3323, 3187, 2923, 1645 cm™; 'H NMR (300 MHz,
CDCl): 6 4.10 (s, 5H), 4.45 (s, 2H), 4.96 (s, 2H), 5.03
(bs, 2H), 6.56 (s,1H), 7.06 (s,1H), 7.14 (d, J = 3.6Hz,
1H), 7.58 (s, 1H); MS (EI): m/z 345 (M"). Anal.
Calcd for CsHsN;OFe: C, 62.63; H, 4.37; N, 12.17.
Found: C, 62.48; H, 4.30; N, 12.05%.

2-Amino-6-ferrocenyl-4-(2-thienyl) pyrimidine, 3c

Red solid; m.p. 198-200°C; IR (KBr): 3395, 3304,
2925, 1621 cm™; "H NMR (300 MHz, CDCLy): § 4.09
(s, 5H), 4.44 (s, 2H), 4.94 (s, 2H), 5.02 (bs, 2H), 7.01
(s, 1H), 7.23 (s, 1H), 7.44 (d, J = 2.8Hz, 1H), 7.72 (d,
J = 4.8Hz, 1H); MS (EI): m/z 361 (M"). Anal. Calcd
for C;sHsNs;SFe: C, 59.84; H, 4.18; N, 11.63. Found:
C, 59.80; H, 4.22; N, 11.57%.

2-Amino-6-ferrocenyl-4-(3-nitrophenyl) pyrimid-
ine, 3d

Orange solid; m.p. 210-12°C; IR (KBr): 3324,
3193, 2924, 1643 cm™'; 'H NMR (300 MHz, CDCly):
§ 4.11 (s, 5H), 4.50 (s, 2H), 4.98 (s, 2H), 5.10 (bs,
2H), 7.13 (s, 1H), 7.65 (m, 1H), 8.32 (d, J = 7.9 Hz
1H), 8.38 (d, J = 7.5 Hz 1H), 8.87 (s, 1H); MS (EI):
m/z 400 (M+) Anal. Calcd for C20H16N402FCI C,
60.02; H, 4.02; N, 13.99. Found: C, 60.14; H, 4.08; N,
13.87%.

2-Amino-6-ferrocenyl-4 -(4-nitrophenyl) pyrimi-
dine, 3e

Reddish brown solid; m.p. 130-32°C; IR(KBr):
3391, 3198, 2923, 1625 cm™; 'H NMR (300 MHz,
CDCl3): 6 4.10 (s, 5H), 4.48 (s, 2H), 4.98 (s, 2H), 5.09
(bs, 2H), 7.23 (s, 1H), 8.32 (d, J = 6.4Hz, 2H), 8.47
(d, J = 6.5Hz, 2H); MS (EI): m/z 389 (M"). Anal.
Calcd for Cy0H sN4OsFe: C, 60.02; H, 4.02; N, 13.99.
Found: C, 59.93; H, 4.10; N, 14.07%.

2-Amino-4-(3-chlorophenyl)-6-ferrocenyl pyrimi-
dine, 3f

Brown solid; m.p. 98-100°C; IR (KBr): 3324,
3193, 2924, 1643 cm™; '"H NMR (300 MHz, CDCl;):
8 4.09 (s, 5H), 4.45 (s, 2H), 4.96 (s, 2H), 5.08 (bs
2H), 7.04-8.01 (m, Ar-H); MS (EI): m/z 389 (M").

Anal. Calcd for C,0HsNs;ClFe: C, 61.14; H, 4.13; N,
10.78. Found: C, 61.07; H, 4.06; N, 10.72%.

2-Amino-4-(4-chlorophenyl)-6-ferrocenylpyrimidi-
ne, 3g

Red solid; m.p. 182-84°C; IR (KBr): 3404, 3333,
2923, 1645 cm™; "H NMR (300 MHz, CDCLy): § 4.09
(s, SH), 4.46 (s, 2H), 4.95 (s, 2H), 5.04 (bs, 2H), 7.06
(s, 1H), 7.45 (d, J = 6.2Hz, 2H), 7.96 (d, J = 6.7 Hz,
2H); MS (ED: m/z 389 (M"). Anal. Calcd for
CyH¢NsClIFe: C, 61.14; H, 4.13; N, 10.78. Found: C,
61.10; H, 4.18; N, 10.84%.

2-Amino-6-ferrocenyl-4-(4-methoxyphenyl)
midine, 3h

Red solid; m.p. 140-42°C; IR (KBr): 3323, 3280,
2924, 1602 cm™; 'TH NMR (300 MHz, CDCl5): & 3.87
(s, 3H), 4.09 (s, 5H), 4.44 (s, 2H), 4.95 (s, 2H), 5.04
(bs, 2H), 7.00 (d, J = 5Hz, 2H), 7.23 (s, 1H), 7.97 (d,
J = 5Hz, 2H); MS (EI): m/z 385 (M"). Anal. Calcd for
C,1HoN3;OFe: C, 65.47; H, 4.97; N, 10.91. Found: C,
65.30; H, 4.90; N, 11.06%.

pyri-

2-Amino-6-ferrocenyl-4-(4-methyphenyl) pyrimid-
ine, 3i

Red solid; m.p. 138-40°C; IR (KBr): 3308, 3179,
2923, 1626 cm™; "H NMR (300 MHz, CDCLy): & 2.42
(s, 3H), 4.09 (s, SH), 4.45 (s, 2H), 4.96 (s, 2H), 5.05
(bs, 2H), 7.14 (s, 1H), 7.29 (d, J = 6.4Hz, 2H), 7.89
(d, J = 6.8Hz, 2H); MS (EI): m/z 369 (M"). Anal.
Calcd for C, H9oNsFe: C, 68.31; H, 5.18; N, 11.37.
Found: C, 68.39; H, 5.15; N, 11.31%.

Conclusion

A novel series of 2-amino-4-aryl-6-ferrocenyl
pyrimidines were synthesized in moderate to good
yields. The synthesized compounds might be able to
work as important intermediates, ligands for transition
metal ions and potential new drugs. Further work is in
progress with respect to symmetry and stereochemical
aspects of the charge distribution in such type of
compounds.
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