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Construction and Analysis of N-phosphoryl Peptide Libraries
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Abstract: N-Phosphoryl peptide libraries were constructed by transformation from
homo-oligopeptide libraries, which was synthesized by self-assembly of amino acids with the
assistance of phosphorus oxychloride. Electrospray ionization mass spectrometry (ESI-MS) was
used to monitor the reaction.
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Chemical diversities on solution phase combinatorial chemistry (SPCC) have attracted
tremendous attention because of their potential application in rapid drug discovery®.
N-Phosphoryl peptide represents a class of unique bioactive material. Therefore, it is
meaningful to introduce these functionalities into peptide libraries to enhance the
possibility of discovering new drug and to enhance diversity of peptide libraries. We
have reported that o -amino acids could be assembled into homo-peptide libraries with the
assistance of phosphorus oxychloride®. To expand the diversity of compounds which can
be synthesized combinatorial, the principles of switchover design were used to change a
library by functional group transformation®. In this paper we firstly describe an
establishment of N-diisopropyloxyphosphoryl peptide libraries by transformation from
homo-peptide libraries. This post-modification strategy has the potential to be extended
to other types of reaction for altering peptide and may allow greater chemical diversity.
ESI-MS and MS/MS are powerful tools for monitoring the synthetic reaction* and the
products from combinatorial chemistry®. Compounds synthesized in this method were
characterized by ESI-MS/MS.

The reaction is shown in Scheme 1. Analysis of the reaction solution by ESI-MS
and MS" showed that after L-amino acids reacted with POCI; for only one hour and
guenching with H,O, a series of mass peaks corresponding to oligomeric peptides of
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amino acids were already observed. Not only in positive spectra but also in negative
spectra, it was observed that the length of the peptide slowly increased as reaction time
prolonged.

Above homo-oligopeptide crude products were transformed to N-diisopropyloxy-
phosphoryl conjugated peptide libraries by the post-modification strategy. Diisopropy!
phosphite (DIPPH) was used as a phosphoryl agent and the gel column (Sephadex LH 20)
was used asapurification tool®. 1t had been reported that the response sensitivity could be
improved greatly by introducing the N-dialkyloxyphosphoryl group into amino acids in
ESI-MS’, so the negative mode was used to detect N-phosphoryl peptide library. As
shown in Figure 1, which was the analytic results of L-alanine (L-Ala), the peak at m/z
323, 394, 465, 536, 607, 678, 749, 820, 891 etc. were identified as N-phosphoryl
deprotonated oligopeptide of (Ala),-OH (n=2, 3,4, 5, 6, 7, 8, 9, 10 respectively).

To identify the product structures of N-phosphoryl peptide library, the MS/MS
spectra of [M-H] ions were investigated by collision-induced dissociation (CID) tandem
mass spectrometry. The main fragment ions of [M-H] ion were [M-H-C3;Hg-H,O] and
[M-H-2C3Hg-H,Q]". For example, the [M-H] ion of DIPP-Ala-Ala at m/z 323 produced
the fragment ion at m/z 263 corresponding to the [M-H -C;Hg-H,O]. Theion at m/z 263
then lost the second propyleneto form theion at m/z 221. In the same way, the [M-H] ion
of DIPP-Ala-Ala-Ala at m/z 394 produced the fragment ion at m/z 334 and nvz 292,
respectively.

Scheme 1 Synthetic procedure for the N-phosphoryl peptide libraries
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Figurel Negative ESI-MS spectra of N-phosphoryl peptide library from
L-ala homo-oligopeptide
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In conclusion, the post-modification of peptide on the solution phase has been
developed to introduce phosphoryl group. This is a convenient method for generating
small libraries of biologically active N-phosphoryl peptide and the method for separation
was initiatively explored. Construction of N-phosphoryl conjugated peptide libraries is
firstly described and this approach has the potential to enhance chemical diversity.
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