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The present disclosure relates to 3'3' cyclic phosphonate dinucleotides I, wherein X1 and X3 are
each independently OH, OR1, SH, or SR1, provided at least one of X1 and X3 is OR1, SH, or SR1;X2
and X4 are each independently O or 5;R4 and R10 are each independently H, OH, or halogen;each
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