
INTRODUCTION

purines are reported to be potent anti-
epileptic agents as well as showing anti-anginal and
anti- inflammatory activity1. The most important
natural occurrence of purines is in the nucleotides
and nucleic acids; compounds which perform some
of the most crucial functions in fundamental
metabolism. The chemotherapeutic uses of purines
and purine analogues have prompted tremendous
efforts towards their synthesis, both in academia
and in the pharmaceutical industry2.

RESULTS AND DISCUSSION

(Z ) -N- (2 -Amino-1 ,2 -d icyanov iny l )
formamidine (2) was prepared in high yield by
reaction of the imidate (1) with ammonia gas at room
temperature in the presence of a catalytic amount
of anilinium chloride, according to a procedure
reported in the literature3-6.

Amidine (2) was stored under argon at low
temperature in dark since it was found to be unstable
on heating7-9. It was fully characterized and the
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spectroscopic data obtained were in agreement with
those previously reported. The microanalysis results
were satisfactory and the low resolution mass
spectrum gave a molecular ion peak at m/z 136
[M+1] +. The 1H nmr spectrum showed the presence
of the primary amine protons as two broad singlet
at 6.00 and 7.38 ppm and the HC=N proton at δ7.72
ppm. In the 13C nmr spectrum there were five peaks
as expected, with the cyano carbons at 116.9 and
116.3 ppm. The presences of Ca”N groups were
also confirmed by bands at 2200 and 2000 cm-1 in
the infrared spectrum.

Amidine (2) was then cyclised to 5-amino-
4-(cyanoformimidoyl)-1H-imidazole (3) in 78% yield
by treatment with barium hydroxide in ethanol10-12.

Scheme 1:



The reaction was followed by TLC. When all the
starting material had been consumed, diethyl ether
was added and any base remaining in solution was
precipitated as barium carbonate by bubbling CO2

through the solution. Filtration and concentration of
the filtrate under reduced pressure (at < 30°C) gave
(3) as a pale green solid which was stored under
argon at low temperature. It was found that this
compound darkens rapidly in solution and
decomposes to black oil.

Scheme 2:

The elemental analysis and mass
spectroscopy results obtained on this compound
(3) were satisfactory. The 1H nmr spectrum showed
the presence of three broad singlet a 5.40, 6.55,
and 11.78 ppm due to the primary amine, an imine
and secondary amine protons and a singlet at 7.28
for the HC proton of the imidazole ring respectively.
The 13C nmr spectrum was fully consistent with the
assigned structure. The infrared spectrum confirmed
the presence of the NH and C=N stretching
vibrations within the region of 3400-3100, and 1660-

Scheme 3:
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1650 cm-1 respectively.  The infrared spectrum also
showed a sharp absorption band at 2200 cm-1 for
the C≡N stretching vibration.

The imidazole derivative (3) was treated
then with isopropylbenzaldehyde (4) in dry methanol
in a 1:1 molar ratio at room temperature. An orange
solid was isolated in 60% yield after 24 hours with
the formation of a characteristic red-orange spot
on TLC for the 6-carbamoy1-1, 2-dihydropurine
derivative13-16.

The spectroscopic data obtained on this
compound suggested that it was the desired 2-(4-
isopropylbenzyl-6-carbamoyl-1,2-dihydropurine (5).
This was fully characterized by TLC, IR, 1H nmr, 13C
nmr and mass spectroscopy. The high resolution
mass spectrum gave a molecular ion peak at 282
(M-1)+ which fits with the expected molecular weight
of 283 for the dihydropurine (5) and also an accurate

This broadening has been attributed to
tautomersim of the mobile proton between positions
N-1 and N-3 as shown below (5a, 5b)2.

EXPERIMENTAL

All solvents purified and dried using
established procedures. The 1H NMR  spectra were
recorded on Hitachi-Perkin-Elmer R24B (60 MHz)

Scheme 4:

mass of 284 due to (M+1)+. The infrared spectrum
showed typical N-H stretching vibrations at 3320,
3300, 3260 and 3210 cm-1 and the C=O of the amide
group at 1695 cm-1 as a strong band. The H-2 proton
appeared as a broad singlet at 4.95 ppm and the
four aromatic protons showed the expected patterns
in the range of 6.85-6.97 ppm. The H-8 proton of
the imidazole ring was seen as a singlet at 7.52
ppm and the NH2 protons as a broad singlet at
7.69-7.85 ppm. However, the NH proton was not
detected probably due to the fact that it was too
broad and could not be distinguished from the base
line.

The 13C nmr spectrum of this dihydropurine
had the expected number of peaks and showed
broad bands for the carbon atoms participating in
the p–system, i.e. C-4, 5, 6 and also CONH2 which
appeared on the regions of 170.0 and 176.6 ppm
respectively.

or Bruker XL 500 (500 MHz) instruments (with J-
values given in Hz), 13C NMR spectra (with DEPT
135) either on a Bruker WP 80 or XL300 instrument,
and IR spectra on a Shimadzu IR-470
spectrophotometer. Mass spectra were recorded on
a Kratos Concept instrument. The melting points
were measured on an Electrothermal digital melting
point apparatus and are uncorrected.
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