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Abstract

Abstract

How life biomolecular homochirality emerged? In living organisms, proteins are
built of L-amino acids and glycine (no optical activity); polymers of DNA and RNA
are associated with D-sugars. The question has intrigued scientists ever since Paster’s
discovery of the optical activity of biomolecules. It is still an unresolved puzzle. We
found that the base on amino acid methyl ester 5'-phosphoramidates of nucleoside
occurred in the form of syn-conformation in previous experiment. Hence, it was
deduced that L-amino acids might choose nucleotide through the week interaction
(hydrogen bond) between amino acid and base on the nucleotide. in this dissertation, a
series of amino acid methyl ester 5'-phosphoramidates of nucleoside were synthesized,
and the NOE effect between amino acid and base on the nucleotide was investigated.
Then a chiral model was built up to check the relative formation potentials of each
conformation.

Firstly, by Abuzov reaction, one-pot synthesis of hydrogen phosphonate
derivatives of protected nucleoside by reacting protected nucleoside with PCls,
followed by alcoholysis with corresponding alcohols, protected nucleoside
5'-H-phosphonates derivatives were obtained in reasonable yields. By using mixture
of t-butanol and another alcohol (1:1) as alcoholysis agents, the protected nucleoside
5'-H-phosphonates derivatives were generated in satisfactory yields. Using different
alcohol as acoholysis agents, different protected nucleoside 5'-H-phosphonates
derivatives were obtained. Then the amino acid methyl ester 5'-phosphoramidates of
nucleoside were synthesized in the presence of Ets3N and CCl, in high yields by
Atherton-Todd reaction. Compared with other methodologies, this method is a fast,
convenient and efficient method in mild reaction conditions.

Some synthesized amino acid methyl ester 5'-phosphoramidates of nucleoside were
investigated by electrospray ionization mass spectrometry (ESI-MS) in conjunction
with multistage tandem mass spectrometry. The fragmentation pathways were
investigated. An important rearrangement was found that for the sodium ion adduct

the methoxy group of amino acid methyl ester could migrate from the carbonyl group
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Abstract

to the phosphoryl group. The fragmentation pathways and the rearrangement
mechanism are useful for the structural elucidation of amino acid methyl ester
5'-phosphoramidate of nucleosides.

A chirad model was built up to do the molecular simulation. The relative
formation potentials of amino acid methyl ester 5'-phosphoramidates of nucleoside
were cal culated by Molecular Mechanics (MM) method of Hyperchem6.0 software. It
was indicated that uridine selectively chose L-amino acid in the proportion of 59.21%
while D-amino acid 40.7%. For the old amino acids, uridine selectively chose
L-amino acid in the proportion of 90 % while D-amino acid only 10 %. It is
indicated that the chiral choice of the old amino acids seems to be by
“Sterechemical \physicalchemical theory”. It is relatively consistent with the
origin of genetic code. Moreover, the calculation showed the lowest formation
potentials of most of amino acid methyl ester 5'-phosphoramidates of nucleoside were

the derivatives of guanosine and cytidine, especially guanosine.

Keyword: Homochirality; Amino acid methyl ester 5'-phosphoramidates of

nucleoside; ESI-M S; Molecular modeling.
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