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COPD (chronic obstructive pulmonary disease) is a respiratory disorder largely related to tobacco
smoking, but also to a,—antitrypsin deficiency (AATD). Desmosine and isodesmosine, crosslinking amino
acids of elastin, are attractive biomarkers for the diagnosis of GOPD. In this study, the first total
synthesis of the COPD biomarker (+)-desmosine, a crosslinking amino acid of elastin, has been achieved
in 13 steps in 11% overall yield starting from 4-hydroxypyridine with stepwise and regioselective
Sonogashira crosscoupling reactions. The total synthesis of (+)-desmosine has been also achieved via
chemo— and regioselective Sonogashira and Negishi cross—coupling reactions as a key transformation in
15% yield over six steps starting from 3, 5-dibromopyridine. Meanwhile, the first total synthesis of
the elastin crosslinker (+)-desmopyridine has been achieved with chemo— and regioselective Sonogashira
and Negishi cross—coupling reactions as the key steps in 10% yield over six steps starting from
4-aminopyridine. The synthetic strategy described above is currently being applied to the preparation
of various other crosslinking amino acids to elucidate the 3-D structure of elastin fiber, including
degraded elastin peptides that are generated as a result of COPD and can be indicative of the severity

of the disease.




