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Figure17.32. (a)lnactivationd prostaglandin H2 synthase by aspirin, and (b) inhibitors cocrys-

tallized with prostaglandin synthase.

the moleculeis arranged in an extended con-
formation, thereactivesulfonyl fluoridegroup
would befound in a position analogousto that
occupied by the y-phosphoryl group of ATP.
Thiswasinitially used to explore the regula
tory site of glutamate dehydrogenase (192)
and theactivesite of pyruvate kinase (193). |t
has now been employed to label the NAD and
ATP sites o more than 50 proteins (163).
Modifications to 5-FSBA have provided the
fluorescent probe (78) as wdl as the bifunc-
tional affinity label (79), which hasa photoac-
tivatable azido group as well as the electro-
philic fluorosulfonyl moiety (163). The
bromodioxybutyl compound (80)containsthe
adenine, ribose, and 5-monophosphate of
adenosine monophosphate (AMP). It is aso
water soluble and negatively charged at neu-
tral pH. As described above, a bromomethyl
ketone group will react with a number of
nucleophiles, whereasthe dioxo group can po-
tentially react with arginineresidues. Thisre-
agent has a structural ssimilarity to adenylo-
succinate (81) and was used to identify a
critical arginine residue in the active site o
adenylosuccinatelyase, an enzyme whose de-
ficiency in humans leadsto severe mental re-
tardation and autism (163).

3.3 Mechanism-Based Inhibitors

M echanism-based inactivators have great po-
tential as drugs becausethey are designed to
be specific toward their target enzyme. Fur-
thermore, becausethese compoundsare unre-
active until activated within their target en-
zyme, they are expected to show little or no
cellular toxicity. The design of mechanism-
based inhibitorsrequiresan understanding o
the binding specificity requirements for the
ligand-recognitionsite of the enzyme, to pro-
mote the formation of theinitial noncovalent
enzyme-inhibitor complex E.l (Equation
17.46). I n addition, the choice of an appropri-
ate latent functional group requires knowl-
edge of the catalytic mechanism of the target
enzymewith its normal substrate. Finally, co-
valent bond formation by the activated inhib-
itor (I') will strongly depend on its inherent
chemical reactivity, and its proximity toasus
ceptible amino acid residue or cofactor. A
number of excellent reviewsand monographs
have appeared on the general design of mech-
anism-based inhibitors (166, 167, 194-201).
The following examples have been chosen to
emphasize both the potential for the use o





