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Kinase inhibitory activity of 3’-(S)-
epi-K252a
Compound (+)K252a (i), originally 
isolated from the culture broth of
Nocardiopsis sp. [1], inhibits several 
serine–threonine and tyrosine kinases,
such as protein kinase C (PKC), cAMP-
dependent protein kinase (PKA), myosin
light chain kinase (MLCK) and tyrosine
kinase A receptor (TrkA) in a nanomolar
range [2]. Its numerous functional 
activities include antitumour, antibiotic,
anti-inflammatory and neuronal survival
promoting [3]. Three analogues of com-
pound i, namely CEP2563, CEP701 and
CEP1347, have been developed at
Cephalon (http://www.cephalon.com/)
and are advancing into clinical trials
[4]. Further examination of this tem-
plate has recently led the same group
[5] to the development of the diaste-
reomer ii, to assess the role of the
3’-sugar alcohol on kinase potency and
selectivity. 

Compound ii was synthesized by a
four step synthesis from K252a.
Accordingly, the ester group was re-
duced and the resulting diol was trans-
formed into the corresponding ketone.
The stereocentre was then formed 
by cyanide addition and subsequent
transformation of the nitrile to the
methyl ester.

The structure of compound ii was
assigned on the basis of NMR data,
along with COSY and HETCOR experi-
ments. When tested for kinase inhibition,
compound i had IC50 values of 13 nM

and 43 nM against TrkA and vascular 
endothelial growth factor receptor
(VEGFR2), respectively. In the same ex-
periments, compound ii had IC50 values
of 1.2 nM and 19 nM, respectively. In
addition, compound i inhibited the
serine–threonine kinases PKC and
mixed-lineage protein kinase (MLK1)
with IC50 values of 250 nM and 22 nM,
respectively. For compound ii, the corres-
ponding IC50 values were 114 nM and
25 nM, respectively.

These data indicate the presence of
important stereochemical requirements
at the sugar moiety for binding the
above quoted kinases.
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Magnesium lithospermate B and
aldose reductase inhibition
Diabetes mellitus is the only non-infec-
tious disease that is designated as an epi-
demic by the World Health Organization
(http://www.who.int/en/). It is often 
accompanied by several long-term 
complications, namely neuropathy, ne-
phropathy, retinopathy and cataract,
whose occurrence has been linked to the
modification of the physiological levels
of glucose [6].

Although several drugs are available as
antidiabetics, there are few drugs for the
treatment of diabetic complications.
They include salvianoric acid A [7] and
several diterpenoids isolated from
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Salviae miltiorrhiza [8]. These have been
reported to have aldose reductase (AR)
inhibitory activity. The enzyme, which
converts glucose to sorbitol, might be in-
volved with another signal transduction
process in the pathogenesis of diabetic
nephropathy [9]. Jung and collaborators
have recently reported [10] their study
on magnesium lithospermate B (com-
pound iii), whose vasodilating and
antihypertensive effects have been pre-
viously reported [11]. In particular, they
investigated the ability of magnesium
lithospermate B to inhibit aldose reduc-
tase, and verified that such inhibition

correlated with the production of fibro-
nectin, which is responsible for the
development of diabetic nephropathy.

To this aim, mouse mesangial cells
were treated for 24 hours with magne-
sium lithospermate B. Aldose reductase
activity was then evaluated in the cell
lysate by UV spectrometry and the
amount of fibronectin was determined
in the medium by western blot.
Magnesium lithospermate B showed
significant inhibition of AR (IC50 =
0.04 µM), being 2.5-fold more potent in
this assay than epalrestat, a well-known
inhibitor of AR (IC50 = 0.1 µM). The

production of fibronectin was also
significantly lower and showed a
similar pattern as AR inhibition.
Both sodium and barium lithosper-
mate B showed similar behaviour
in the two assays as magnesium
lithospermate B. On the contrary,
lithospermic acid B was a much
weaker inhibitor of aldose reductase
(IC50 = 12.16 µM).
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