This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

An In Situ Pig Liver Esterase Assay as a Useful Predictive Tool for the

Likely In Vitro Anti Viral Activity of Phosphoramidate Pro-Drugs

Carlo Ballatore?; Christopher McGuigan®; Erik De Clercq®; Jan Balzarini®
@ Welsh School of Pharmacy, Cardiff University, Cardiff, UK ® Rega Institute for Medical Research,
Leuven, Belgium

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Ballatore, Carlo , McGuigan, Christopher , De Clercq, Erik and Balzarini, Jan(1999) 'An In Situ Pig
Liver Esterase Assay as a Useful Predictive Tool for the Likely In Vitro Anti Viral Activity of Phosphoramidate Pro-
Drugs', Nucleosides, Nucleotides and Nucleic Acids, 18: 4, 967 — 969

To link to this Article: DOI: 10.1080/15257779908041615
URL: http://dx.doi.org/10.1080/15257779908041615

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257779908041615
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14:10 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 18(4&5), 967-969 (1999)

AN IN SITU PIG LIVER ESTERASE ASSAY AS A USEFUL PREDICTIVE
TOOL FOR THE LIKELY IN VITRO ANTI VIRAL ACTIVITY OF
PHOSPHORAMIDATE PRO-DRUGS.

Carlo Ballatore,'” Christopher McGuigan,' Erik De Clercq,’ and Jan Balzarini 2

1. Weish School of Pharmacy, Cardiff University, King Edward VII Avenue, Cardiff CF1
3XF, UK. 2. Rega Institute for Medical Research, Minderbroederstraat 10, Leuven B-
3000, BELGIUM.

ABSTRACT: The pig liver esterase (PLE) assay has been designed to «reproduce» in
vitro the first step of the metabolism of phosphoramidate pro-drugs that generates the free
amino acyl phosphoramidate intermediate which has been described as a key metabolite
necessary but not sufficient for the biological activity. The method could be used as a
predictive tool for the likely in vitro biological activity as well as for Structure - Activity
Relationship establishment (SAR).

Among the different masked nucleoside monophosphates as pro-drugs for anti viral
nucleosides, the phosphoramidates have been extensively studied and some of these have
shown higher anti viral potency and lower cytotoxicity when compared to the parent
nucleosides'. These are typified by the phenyl methoxy alaninyl phosphoramidate of d4T
(S0324)* (FIG. 1). The mechanism of action consists in the delivery of the nucleoside
monophosphate (NMP) directly into the cell avoiding the dependence on thymidine kinase
- mediated first phosphorylation, which has been described to be the rate limiting step’.
The metabolic pathways that lead to the drug’s activation have been investigated and two
possible enzymatic steps have been suggested’: the first is the carboxy esterase mediated
hydrolysis of the carboxylic ester function, the second is the enzymatic cleavage of the P-
N bond. The PLE assay has been designed to «reproduce» in vitro the first enzymatic step
involved in the generation of the amino acyl phosphoramidate intermediate which has been
described as a key intermediate’. The method should tell whether a certain
phosphoramidate is a good substrate for the enzyme and whether it is able to generate the
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Cpd ECs HIV-1 | ECo HIV-2 | ECs HIV-2 | CCg CEM PLE ti; (h)

CEM Cell CEM Cell CEM TK-

S0324 0.075 0.075 0.075 >100 301
1 3 2 2.5 >250 *
2 6 6 7 >250 16.7%+*
3 40 50 >250 >250 33.44%%*
4 275 50 >250 >250 **
§ All data are expressed in pmol

* No reaction is detectable after 48 hrs.

** Compound 4 is processed by the enzyme however it does not gencrate the charged phosphate
intermediate.

**+Compounds 2 and 3, despite their quick ezymatic-mediated hydrolysis, are yet far less active than
the S0324 and this could be due to a further step of the metabolism.
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free amino acyl phosphoramidate intermediate’. As a result the assay could be useful as a
predictive tool for the in vitro biological activity as well as for studies of Structure -
Activity Relationship. An additional important feature of the PLE assay is its simplicity, in
fact it can be run directly in a NMR tube and monitored by **P NMR. Typically 9umol of
substrate and 10 mg PLE (E.C.3.1.1.1 Sigma UK activity 15 units/mg) are dissolved
in 1 ml of buffer solution (0.5M Trizma buffer, pH 7.6) made up in D,O. The mixture is
then maintained at 37 °C for 75 hours and the reaction followed by *'P NMR at regular
intervals (every two hours). The kinetics can be followed plotting the - logarithm of the
percentage of the remaining starting material (obtained by integration of the *'P NMR
spectra) against time. On the other hand, the main limit of the assay is that it reproduces
the first step only of the metabolism of phosphoramidates and this is the reason why the
production of the free amino acyl phosphoramidate intermediate, obtained in vitro via
PLE, seems to be clearly necessary for the biological activity but not sufficient itself. In
TAB. 1, the in vitro biological activity of compounds 1-4 and S0324 are listed along with
their half lives obtained with the pig liver esterase (PLE) assay.
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