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The � -helix is an important structural motif in biological molecules, although the factors governing helix formation are still being
determined. One approach to studying helix formation is to remove the peptide to the gas phase to determine the characteristics intrinsic
to the peptide which stabilize helical structures. Previous studies using ion mobility have suggested that helical structures persist in the
gas phase for polyalanines capped at the C-terminus with a lysine residue.a We have studied similar peptides, Ac-Phe-(Ala) � -LysH

�

and Phe-(Ala) �	� -LysH
�

, using conformation-specific infrared spectroscopy in a cold ion trap. We observed at least four conformers of
the smaller peptide, but a single major conformer of the larger. The amide N-H stretch frequencies provide signatures of the different
types of hydrogen bonding present in each conformer. The bonding environments range from the free N-H groups at the N-terminus of
the peptides to amide groups in the center and C-terminus which are in strong helical N-H 
�
�
 O=C hydrogen bonds.
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