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Controlling Protein Activity with a Carboxyl Group 
Cage

Significance: Amino acid cages are valuable 
chemical tools for controlling the activity and inter-
actions of proteins. Protein cages have been pri-
marily designed for Lys, Tyr, and Sec amino acids. In 
this study, the authors expand this toolbox by de-
veloping diazo-based compound 1 that can selec-
tively cage solvent-exposed amino acids containing 
carboxyl groups. The caged residues can be re-
leased, in a traceless fashion, with two small-mole-
cule triggers.

Comment: To demonstrate the utility of their 
tool, the authors caged lysozyme (Lyz), which has a 
catalytic Glu35 with elevated pKa. Lyz-1 shows se-
verely reduced catalytic activity, which can be re-
covered through the addition of commercially 
available 2-DPBA and TCO-OH. The addition of 
these two small-molecule triggers leads to uncag-
ing to the wild-type Lyz enzyme.

Pd(OAc)2, tri(2-furyl)phosphine,
Ag2CO3, Et3N
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Pd-catalyzed C–H arylation
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Cage synthesis:

1 (200 equiv)

MeCN/10 mM MES-HCl (1:1)
pH 6.5, 37 °C, 7 h
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