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Guanine analogues as
phosphodiesterase 7 (PDE7) inhibitors
The secondary messengers cAMP and
cGMP are regulated by phosphodi-
esterases (PDEs), which hydrolyze them
to the corresponding inactive 5′-mono-
phosphate nucleotides. To date, 11 PDE
gene families have been identified, vary-
ing in substrate specificity, inhibitor sen-
sitivity and regulatory characteristics1. In
particular, PDE7 is a cAMP-specific en-
zyme with a low Km (0.2 µM), which is in-
sensitive to the standard PDE4 inhibitor,
rolipram2. The PDE7 mRNA is widely dis-
tributed, although the active protein has
been identified predominantly in T-cells.
It is suggested that selective inhibitors 
of PDE7 could have benefits in the treat-
ment of T-cell-mediated diseases. In ad-
dition, the presence of PDE7 in airway
epithelial cells implies that inhibitors
could be beneficial in airway disease
therapy.

To date, only two series of synthetic
PED7 inhibitors have been described3,
which lack selectivity over the PDE4 and
PDE3 isozymes. Because this could result
in several side effects (e.g. emesis and
cardiotoxicity), selective PDE7 inhibitors
are highly desired. In a recent paper4,
Davenport and coworkers report on a 
series of guanine analogues that possess
PDE7 inhibitory activity in vitro and
demonstrate some evidence of selectivity

over PDE4 and PDE3 isoenzymes. Their
initial guanine-based hit [compound (i);
R = H] was identified as a result of screen-
ing internal and external databases.
Extended SAR studies on compound (i)
showed that the removal of the bromine
and the amino group, as well as the 
replacement of the saturated six-mem-
bered ring with a five-membered and 
a seven-membered ring, reduced its 
activity. On the contrary, when a sub-
stituent (e.g. bromine, methoxy or nitro
group) was inserted into the tetralin
ring, improved activity was seen. In
particular, compound (ii) (R = Br) was
the most potent (IC50 = 1.31 µM) and 
selective (<14% inhibition for PDE3 and
PDE4 at 10 µM).

Finally, because the natural ligand for
PDE7 contains an adenine base, several
compounds, in which the guanine was
substituted with an adenine, were pre-
pared. However, none of these ana-
logues was found to offer any advantage
over compound (ii).
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Novel antiviral molecules

Anti-HIV activity of betulinic acid
analogue YKFH312
Highly active antiretroviral therapy
(HAART) has proven to be beneficial in
the treatment of HIV, however, it has be-
come increasingly clear that the therapy
needs to be improved. One of the princi-
pal problems has been the emergence of
viral resistance and several approaches
are being pursued to slow down or over-
come this resistance. One approach is to
discover agents that attack viral targets,
other than HIV polymerase and HIV 
protease, which form the basis of existing
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